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SURE SHOT QUESTIONS

ﬁa\

ARVIND ACADEMY

Chapter —01
Relations and Functions

» MCQ

1. Soln. (c): (i) We know that every triangle is
congruent to itself,

= (T, T,)eRforall 7, €T. Thus, Ris reflexive.

(ii) Let (T,,T,) e R=> T} is congruent to T..
= T,iscongruentto T;... (T,,T)) eR
Thus, R is symmetric.
(iii) Let (T, T,)eRand (T,,T;)eR
=> T is congruent to T; and T, is congruent to Ts.
= Tiscongruentto T, = (T, ;) eR
Thus, R is transitive.
R is an equivalence relation.
2. Soln. (b): Given aRb = ais brother of b.

But hNa [~ b may or may not be brother of a]

R is not symmetric.
Let aRband bRc
— ais brother of b and b is brother of c.

. ais brotherof ¢ = (a,c) e R. .. Ris transitive.

3. Soln. (d): The smallest equivalence relation is the

identity relation R, ={(1,1),(2,2),(3,3)}

Then, two ordered pairs of two distinct elements
can be added to give three more equivalence
relations.

R, ={(1,1),(2,2),(3,3),(1,2).(2, 1)}

Similarly R,and R,.

Finally the largest equivalence relation, that is the
universal relation.

R ={(1,1),(2,2),(3,3),(1,2),(2,1).(1,3),(3.1).(2,.3).(3.2)}

4. Soln. (b)
5. Soln. (b): Given aRb, a= b
(i) Now @ = ais true for all real no.

Ris reflexive.
(i) Let (a,b)eR,a=b
Now a > b but does not imply b>a.
(b,a)2 R .. Ris not symmetric.

(iii) Let (a,b) e R and
(bcey =azband bz2c

azc = (ac) e R.. Ristransitive.
6. Soln.(a):(1,1),(2, 2),(3,3) €R
. Ris reflexive but it is not symmetric.

Also, R is transitive.

7. soln.(c): a*b= a—;

Let e be an identity element of * on Q - {0}.

. a*e=aV acQ-{0} D?=a

= e=2

8. Soln. (c): As A contains 5 elements.

.". For any one —one onto mapping [ : 4 — B, f(A)
also contains 5 elements but B contains 6 elements.

SJ(A)=B.
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S0, no one —one mapping from A to B can be onto.

9. Soln.(b):If f: 4A— Bisafunction, then f(l)
can be chosen in two ways, f(2) can be chosen in
two ways,....., f(n) can be chosen in two ways.

Hence, f can be chosenin 2x2x_...x2=2" ways

In total there are 2" functions possible. Out of these
two function f)and f, defined as

fi)=aVi=12,. . nand
f,())=bV¥ i=1,2,....,nare not surjective as range
of fiis {a}#Band f,is {b}#B.

Hence, the number of surjections from Ato B is
2"-2

10. Soln. (d): Since, l is not defined forx=0
x
s f:R— Rcannot be defined.
11. Soln. (a): gof (x) = g(f(x)) = g(3x*-5)

_ x*-5 _ 3x' -5 A
(3x’=5 +1 9x*-30x°+26

12. Soln. (b): f(x)= x’ cannot be onto as range of
f=1{..,-27,-8,-1,0,1,,8,27,. ..} #Z
S(x)=2x+1is also not onto as
R, ={..,-3-L13,..}#Z
£(x)=x"+1is not one — one as
S =f-x)=x"+1

And f(x)=x+2isone-one as
f(x,)=1M(x,) = X, = x,and it is onto also

[ R =Z]

Hence, f(x)=(x+2)is bijective.

13. Soln. [b): Let y = f(x) = x+5= x° =y-5

YouTube Channel Arvind Academy link

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

= x=@y-5" =~ [M0=(x-5"
14. Soln. (a): Let f(x)=yand g(y)==
Then, gof (x)=g(f(x)) = g(y) =z = (gol) '(z) =x
Now, f(x)=y, g(y)=z=f"'(y)=xand g”'(2) =y
(flog)z=f"(g"'@)=1"(y)=x

(gof)" =(fog™)
a1
15. f (x)—lgf(x)

3x+2 243y
= Xx=
S5x-3 Sy-3

Soln. (a): Let f(x)=y=

243x

-1 _
=53

=f(x)

16. Soln.
(b): Total number of reflexive relations on a set

having n number of elements = 2" ™
Here,n=2

-

. . x 2
*. Re juii ec nui wber of reflexive relation = 2

=292 _4

17. Soln.
(b): Given, R=R={(a,b):a=b-2,b>6}
Since, b>6,50(2,4) 2R
Also, (3,8)2Ras 3#8-2
And (8,7)eR as8=T7-2

Now, for (6, 8), we have
8>6and6=8-2, which is true
oo (6,8)eR

18. Soln.

(c): Consider,

R =[(x,y):xy isthesquare number, x,y € N]
As, xx = x2, which is the square of natural number
X.

= (X,X)€R.So, Ris reflexive.
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19. Soln.

(c): Equivalence relations in the set {1, 2, 3}
containing the elements (1, 2) and (2, 1) are

R ={(1,2),(2,1),(1,1),(2,2),(3,3)}

R, ={(1,2),(2,D.(1,3).(3,1).(2.3).(3,2),(1,1),(2.2),(3,3)}
. Number of equivalence relations is 2.

20. Soln. (d): Given, 9Rb. @.b€Z

Reflexive: For ae Z , we have

@’ —Taa+6a’ =a’ -7a* +6a’
=0=(a,a)eR

.. Relation is reflexive

Symmetric : Since, (6,1)e R

As, 6 —Tx6x1+6x1°=36-42+6=0
But (1,6)gR.

.. Relation is not symmetric.

21. Soln. (b): Equivalence relations in the set

containing the element (1, 3) are

'RI = {{11 I),{3'3)v(l! 3}1 (39 l)! {5 q)}
R, ={(1.1),(3,3),(5,5),(1,5).(5,1),(",=},"5,3), 1,3).3.1)!
.. There are 2 possible equivalence relations.

22. Soln. (c) : Given R = {(1, 2}, (2, 1}, (1, 1)}is a
relation on set {1, 2, 3}

Reflexive: Clearly (2,2),(3,3) ¢ R

.. Ris not a reflexive relation.

Symmetric: Now (I,2)eRand (2,1)R .. Ris
symmetric

Transitive: Now,

(2,D)eR and (1,2)eR but (2,2) R

.. R is not transitive relation,

R is symmetric, but neither reflexive nor

transitive.
E—— s e ——— EE— Mt = = — e
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» Assertion-Reasoning (1 mark)

23. Ans. (c) Ais true but R is false.
Explanation: f(x) is a one-one function if
f(x)) = f(xz)x; = x;

Hence R is false.

Letf(x; ) = f(x;)forsome x; = x; €ER
= (x)? = (xp)°

= X1 = X3

Hence f(x) is one-one.

24, Sol. (c) Ais true but R is false.

Explanation: Assertion is true because for each
elementa€ A, |a-a|=0<3,s0(1,1)€ER,(2,2),€
R (3, 3}, € R{4,4) therefore R is reflexive.

Reason is false because a relation R on the set A is
said to be transitive if for (a, b) €R and (b, ¢) ER, we
have (a,c)ER

25.  Sol. (a) Both A and R are true and R is the
correct explanation of A.

Explanation: Assertion Here, R = {(x, y) : y is divisible
by x} is a relation in theset A= {1, 2, 3, 4, 5, 6}.For
reflexive, we know that x is divisible by x. which is
trueforallx € A.

~(x,x) ERforallx € A.

So, R is reflexive. For symmetry, we observe that 6 is
divisible by 2 i.e. (2, 6) € R but 2 is not divisible by 6
i.e.(6,2) ER.

So, R is not symmetric.

For transitivity, let (x, y) €R and {y, z) €ER

= y is divisible by x and z is divisible by y.

= z is divisible by x,

= (x,z) ER

e.g. 2 is divisible by 1 and 4 is divisible by 2.

So, 4 is divisible by 1. So, R is transitive. Hence, R is
not an equivalence relation.

26. Sol. (d) Ais false but R is true.

Explanation: The assertion is false because relation R
is not symmetric, (1, 2)E R but (2, 1) ER

The reason is true because for a relationship to be
equivalence it must be reflexive, symmetric, and
transitive.

27. Sol.{a) Both Aand R are true and R is the
correct explanation of A.
Explanation: By definition, a Relation in R us to be
refelexive if XRX, xZ
SoRis true.
a—a=0 = 2dividesa —a= aRa
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Hence, R is reflexive and A is true.

28. Scl. (a) Both A and R are true and R is the
correct explanation of A.
Explanation: For one to one function, if f(x) = f{y)then

X=y

. -l = 2
2 2

I, =I;

here, every element in the range maps to only one
element in domain.

& f(x) is strictly monoatomic function and one to
one function.

29. Sol. (d) A is false but R is true.
Explanation: Assertion is false because distinct

elements in N has equal images. for example

fy=52=1

f@)=3=1
Reason is true because for injective function if

elements are not equal then their images should be
unequal.

30. Sol.{d) Ais false but R is true.

Explanation: R = {{1, 3}, (4. 2) (2, 7) (2, 3) (3, 1)}As (2,
3\ Rhut (2 2)R

So, sel 'A is 10 syr imetric.

31. Sol.(d) Ais false but R is true.

Explanation: Assertion is false because every
function is not invertible. The function which is one-
one and onto i.e. bijective functions are invertible
50 reason is true.

32. Sol. {d) A is false but R is true.

Explanation: Assertion is false because f(1.9) = [1.9] =
1 and f(1.8) = [1.8] = 1. So distinct elements of
domain have same image.

Therefore Greatest Integer function f: R — R, given

by f(x) = [x] is not one-one. The reason is true
because by definition a function f: A B is said to be
injective if distinct elements of domain has distinct

images i.e. f(a) = f(b) =2 a = b.

> Case Study Question

33. sol. (i) (d) Equivalence

Explanation: Equivalence
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(ii) {c) R is Symmetric but neither reflexive nor
transitive.

Explanation: R is Symmetric but neither reflexive
nor transitive.

(iii) ( ) Bijective

Explanation: Bijective

(iv) (b) R

Explanation: R

(v)(e) 2x -2y +5=0

Explanation: 2x-2y+5=0

34. sol. (i) (c) Reflexive and transitive but not
symmetric
Explanation: Reflexive and transitive but not
symmetric
(ii) (b) 6°
Explanation: 6°
(iii) {c) None of these
Explanation: None of these
(iv) (a) 2"
Explanation: 2 12
(v) (c) Reflexive and Transitive
Explanation: Reflexive and Transitive

» Questions

35, Sol. We have, A=1{1,2,3,4,",0; \nd: rel: tiop A

onAdefinedas R={(a,b):b=a+1}

Reflexive: Let (a,a) e R
—a=a+l=a—-a=1=0=1, whichis not

possible.
.. (a,a) € R = Ris not reflexive.
Symmetric: Let (a,b)e R =b=a+1 ...}

Now, if (b,a)e R

| =a=b+1=>b=b+1+1 (using(i))
=b=b+22b-b=20=2,
whichis not possible
= (b,a) € R = Ris not symmetric.
Transitive: Let (a,b) e Rand (b,c) eR

=S h=a+landc=b+1=>c=a+1+1
S c=a+lza+l=(ac)e R = Risnot transitive,

36. Soln. We have A = (X €Z:0<x<12}

~ A={0,1,2,3,....,12}
Also,
S={(a,b):a,beZ, a-b|isdivisibleby 3}
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(i} Reflexive : Forany ac A.
|a—a|=0, which is divisible by 3

Thus, (a,a)eS .. Sisreflexive.

(ii) Symmetric: Let (a,b) €S

=> | a—b|is divisible by 3.

=> | b—a|is divisible by 3 =(b,a)€Sie.,
(a,b)eS=(b,a)eS

C. Sis symmetric.
(iii) Transitive:
Let (a,b) €S and (b,c) €S

= |a—b] is divisible by 3 and |b —c]| is divisible
by 3.

=

(a=b)=13k,and (b—c)=3k,;Vk ke N
= (a—-b)+(b—c)=13(k,+k,)

= (a—c)=13(k,+k,); Yk, ,k,e N

I
| = |z —c|ic div sible by 3=(a,c) €S ..Sis
Transitive.

Hence, S is an equivalence relation.

37. Soln. f{x) is not one-one (i.e., injective)
-x)* _ «x

-

As f(-x)= -=——= f(x)
T+(=x)" 1+x°
But x = —x
For the function to be an onto function, let
y:f(x)
¥
= —=y
I+x°
5 v
= xr=—
I-y
= 2L >0 y=1
-y
= O<y=<l

—> Range of f(x) is not equal to its codomain.
Hence, it is not onto.

That is, the given function is neither one - one
nor an onto function.

Page 5



ATDB.uno

38. Soln. R={(1, 1), (2, 2), (3, 3), (1, 2), (2, 3), (3, 1)}
Clearly R is reflexive.

R is not symmetric since

(L2)eRbut (2,1)eR

(2,3)e Rbur(3,2)¢R
3,DeRbw(l,3)eR

Also, R is not transitive.

Since (1,2)e R,(2,3)e Rbut(1,3)&R..

39. Soln. f is not injective, since
S(x)=1y)
=  X+x=y+y
) 1 ) 1
= X +x+z—y +y+z
= [_r+l)- =i(y+l)-
2 2
= x+l=i[r+l)
2 C 2
= x+l=y+—
2 2
or Jc+l=-v—l
2 2

Thus, f(x) = f(y) does not give wie 1niq! e s¢ utie
x =y but also gives x = -y — 1.

Thus, f is not injective.

fis not surjective, since clearly f(x)=x"+x2>0

forall xeZ.
Thus, negative integers do not have pre —images
inZ.

Therefore, f is not an onto function.
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= Either -x,=0

=0

But equation (i) is not possible as x,,x, € R

X

or x|+ XX, +X;

x—x,=0
= X=X
We have shown that
f(x)=f{x,)
= X =x,vx,x,eR

.. f(x)is a one — one function.

41. Soln. SRR given by

f(x)=x’+1
For injective:
Let f(x) = fly)
=  x'+l=y'+]
> x=y
= X=Yy
I Thus, “iv=1y)

| —
—

A= yVx,veR

For surjective:

Let veR

Then, f(x)=y
=] X +l=y
= :r‘=y—l

Thus, forany ye R,

40. Sol. The given function is f : R —= R such that
f(x)=4x’+7 x = (y—1)""is real number and
One - one: Given that S(x)=1(y- l)m]
=4x°+7
f(x) =|:(}'—l)l "]} +1
Let f{x,):l’(xz),‘v'x],xzeR (y=1)+1
= )r'— = }'

= ax} +7=4x3+7

— 4x; = 4x; = [fis surjective.

=> x-x=0 Therefore, f is bijective.

= (X=X XXX, +x3) =0 42. Sol. Here, R={(a,b) : b=a+1}
SR={la,a+1):a,a+1e(1,23,4,5,6)}
= R=1{(1,2)(2,3).(3.4).(4,5),(5,6)}

—— e — T e e
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{i) R is not reflexive as (a,a)# RV a
{ii) R is not symmetric as (1, 2) € R but (2, 1)
¢ R

(iii) R is not transitive as (1,2)eR,(2,3)eR
but (1,3)¢R

43. Sol. Given, R = {(a,b):a,be A,|a—b]|}is divisible

by 4}
Reflexivity: Forany a € A
|a—a| =0, which is divisible by 4
(a,a)eR
So, R is reflexive.
Symmetry: Let (a,b)e R
= |a—Dbl|is divisible by 4
= | b—ais divisible by 4
[''la=bl=b-al]
= (b,a)eR
So, R is symmetric.
Transitive: Let (a,b) e R and (b,c) e R
= |a—b|is divisible by 4
= |a—bl|=4k
a-b=x4k keZ ... ()
Also, |b—c] is divisible by 4
= |b-c|=4m
b-c=#4m, meZ .. (ii)
Adding equations (i) and (ii)
a—-b+b-—c==x4k+m)
= a-c=x(k+m)
isdivisibleby 4,
= (a,c)eR
So, R is transitive.

|a-c

=R is reflexive, symmetric and transitive.

.. R is an equivalence relation.

Let x be an element of R such that (x,1)e R

Then |x—1] is divisible by 4
x-1=0,4,812,......

= x=159 - x=<12)
.. Set of all elements of A which are related to 1
are{1, 5, 9}.

Equivalence class of 2 i.e.,
[2]={(a,2):a € A,|a- 2 |isdivisible by 4}
= |a—2|=4k (kis whole number, k < 3)
= a=2,6,10
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44.sol. Letx, V' € R such that S (X) = fly)

Sx)=1y)
If x and y are odd, then
S(x)=1ly)
= x+l=y+l
=  x=y
If x and y are even, then
S(x)=1ly)
= x=1=y-I
= x=y

If x is odd and y is even, then
S(x)=x+lisevenand f(y)=y+]lisodd.
cx#zy= f(x)=1ly)

Hence, f: N — Nisone—one
Also, f(H=1+1=2

f(nn=2 (- 1is odd)
If x is odd number, then 3 an even natural
number, x +1¢e N such that,
S(x+D)=x+1-1

=x
If x is even number, then there exist a odd
natural number x—1¢& N such that,
fx- )= =1+1

=X

Hence for every y € N 3 x € N such that f(x) =

y, so f is onto.
Hence f is both one = one and onto.

45, Sol.

li(lJ‘ =(l'l]¢ R.
2 2 22

Hence, R is not reflexive.

46. sol. Let (3,D)ENxN
Then,
x ﬂ'1+bz=a‘2+bz
(a,b) R(a,b)
Hence R is reflexive.
Let (a,b),(c,d) € Nx N be such that
(a,b) R(c,d)
— a’+d* =b+¢’
-  Jd+bi=d'+ad’
= (c,d)R (a,b)

ATDB PDFZ
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Hence, R is symmetric.

Let (a,b),(c,d), (e, ) € Nx N be such that
(a,b)R(c,d),(c,d)R(e, ).

= a+d*=b'+¢¢ .. 0]
and I+ =d'+& ... (ii)
Adding eqgn. (i) and (ii),

S a+d ++ =+ +d +€
= a+f = b+e

= (a,b)R (e,

Hence, R is transitive

Since, R is reflexive, symmetric and transitive.
Therefore, R is an equivalence relation.

47. Sol. Given a relation S in N x N, defined as
(a,b)S(c,d),ifa+d=b+c.

Reflexive Let (a, b) be any arbitrary element of N
xN
i.e, (a,b)e NxN,wherea,be N
Now,as a+b=b+a
[*.- addition is commutative]
. (a, b)S(a,b)
So, S is reflexive.
Symmetric Let (a,b),(c,d) = N. N, suct th=,
(3, b) 5(c, d). Then,a+d=b+c
= b+c=a+d =c+b=d+a
= (c,d)S(a,b)
So, S is symmetric.
Transitive Let (a, b), (c, d), (e, ) € N x N such
that
(a,b)S(c,d)and (c,d)S(e, ).
Then, a+d =b+candc+ f=d+e
On adding the above equations, we get
a+d+c+ f=b+c+d+e
= a+ f=b+e=(a,b)S(e,f)
So, S is transitive.
Thus, S is reflexive, symmetric and transitive.
Hence, S is an equivalence relation.

48. Sol. Given (@ D)YR(c.d)asad(b+c) = be(a+d)

YabelN,
or ab(b+a) =ba(a+b)
Or (a,b)R(a,b)
Ris reflexive vereeenrenns]i)

49.

Let (a,b)R(c,d)for(a,b),(c,d)e NxN
ad(b+c)=be(a+d) ... (ii)
Also, (c,d)R(a,b)
*» cb(d+a)=da(c+b) [By commutation of
addition and multiplication on NJ
; R is symmetric. wereenenena i)
Let (a, b)R (c,d)and (c,d)R (e, f) for 3, b, c, d, e,
feN
ad(b+c)=bec(a+d) ... (iv)
and cfid+e)=de(c+f) .....(V)
Dividing eqgn. (iv) by abcd and eqn. (v) by cdef

¢c b d a
and l+l=l+l

e d [ ¢
On adding, we get
11 11 1 1 1
—t—t—t—=—F—F—+—
c b e d d a f c
Or af (b+e) =be(a+1)
Hence

(a,b)R(e, D

R is transitive.
Fion ec ua ior ; (i), (iii) and (iv), R is an
equivalence relation.

Sol. The given relationis R={(a, b) : |[a—b] is
even} defined on set A = {1,2,3,4,5}.
Reflexive As |x—x|=0iseven, ¥V xe A
Therefore, R is reflexive.
Symmetric Let {x,y} € R =>|x—y|is even
[by the definition of given

relation]
= |y—x|isalsoeven ['v|a|o —a|,VaeR]
= (v,x)eR
Thus, (x,y)eR
= (y,x)eR, V x,ye A
Therefore, R is symmetric.
Transitive Let (x,y) € Rand (y, z) eR
= |x—ylisevenand |y—z| is even.

[by using definition of given relation]
Now, |x—y| is even.
=> x and y both are even or odd.
And |y — x| is even.
=y and z both are even or odd.
Clearly, two cases arises.
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Case | When y is even. Then, both x and z are
even.
= |x—z]|iseven.

|- difference of two even numbers is even)
= (x,7)eR
Case Il When y is odd.
Then, both x and z are odd.
= | x—2|is even.

[-.- difference of two odd numbers is

even]
= (x,z)eR
Thus, (x,y)eRand(y,z)eR
= (x,z7)eR, ¥V x,y,ze A
Therefore, R is transitive.
Since, R is reflexive, symmetric and transitive, so
it is an equivalence relation.

50. Soln. f(x| )= f(xz)

x=2|_[x-2
Or =
x =3 x,—3

Or x, =X,
.-, fis a one — one function.
x=2
Let, ¥ =f(x]=
x-3
3y-2
Or x=J—,wherey:tIand x#3

y-1
.. Foreach y € Bthere exists x € 4such that
f(x) =y or fis onto
f is a one - one and onto function.
Or f is bijective function.

3x-2
[ B— Awith [ (x)= u
x—1
51. Soln.
4x+3
Given X)=
S® 6x—-4
To show f is one —one:
Let, f(xl):r(x:):
45, +3  4x,+3
Then =—=
6x,-4 6x,-4
Or

(4x,+3)6x,—4) =(6x,—4}4x,+3)

Or

24x,x, —16x, +18x, =12 =24xx, +18x, —16x,-12
or —16x, +18x, =18x, —16x,
or —16x, —18x, =—18x, —16x,
Oor =34x, ==34x,
Or x, =x,

Or f is one — one.
To show f is onto:

Let, yeB
y=[(x)
or 1-'=4I+3
T 6x-4

Or p6x—-4)=4x+3
Or 6xy—4y=4x+3
Or 6xy—4x=4y+3
Or x(6y—4)=4y+3

: 2
o x=2 +3EB:R—{—}
6y-4 3

2
Or For every value of y except y = {5} thereis a

Ay 3
pre-imag x = - —=g(y).
vu -4
Or xe A
Or f is onto.
To find f*:

Since, f is one — one and onto, therefore f is
invertible.

ooy Ax+3
Thus, [ (x)=—— =8k
52. Soln.
(i) fX)=x+]|x]|
[xtx i x20 2x,if x20
_{x—x,ifx<0 _{0, if x<0
Thus,

f(x)=2x20vx=z0andfix)=0Vx <0

. f(x) can’t be negative for any xe R

Thus, fis not onto.

(i) We have f(x)=x+1VxeR

Forany yeR,y=f(x)=> y=x+1=>x=y-1
S Sly-D=y-l+l=y

Hence, f is onto.

e
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53. Soln.
R=1{(a,b): a’+b’ =25} be a relation on Z.
To domain of R is the value of g € £ that satisfy
the relation a* +b° =25

— ¢°=25-b"=a= i\/ZS—bJ

Domain of R ={0,%3,+4,+5}

54. Soln. If f:A-=Bigquchthat Y €5, then

Sy =txeA:fx)=y}

In other words, f ' (Y)is the set of pre —images

of y.

Let /' (17)=x

-  [(x)=1T=x+1=17

= ¥ =17-1=16=>x=14

[1an=144

Again, let f_'{—3) =X, then
fx)==-3=>x+1=-3
= =4 2x=J4

Clearly no solution is available in 3.

So, f_'(—3}=¢.

55. Soln.
Here, f:R" — R’ defined by f(x)=—

One - One: Let x,,x, € R (domain)

Now, f{xl)= f‘(xz):}L =

56.

57.

Hence, each element of co-dominan (R*) is the
image of some element of domain (R*).

Soln.
Here, A= e —] and B=[—1,1]
2°2

Also f:A4 —s B such that f(x) = sinx
:. fis one —ane.
- f(x,)=fix,)=>sinx, =sinx,

T
= X, =X, {'.'x],xz E[—E-z—:”

Also, range (f) = [-1, 1] = B. So, fis onto.
Thus, f is one — one and onto and hence bijective.

Soln.
We have [:R— R defined by f(X)= x*+x
Let X,,X, € Rsuch that f(x,)=fix,)
St =X+, DX - +x-X,=0
= (X, = X,)(X + X X, +X3+1) =0
= x-x=0
[--x!+xx,+x3 = 0forallx,,x, eR
%l rxy, +x +121 forallx, x, € R]
= X, =X,
= [ isone —one
Let y be any arbitrary element of R, then there
exists x € Rsuch that f(x) =y.
= X+x=y=>x +x-y=0
Since, odd degree equation has atleast one real
root.

2x, 2x,
Thus, for every value of y, the equation
= 2% =2x,=>x =X,
x' +x—y=0nhasareal root &, such that
fis one —one. y .
+ . o + —-V=
Onto: Let y € R" (co-domain) be any arbitrary a-)
element then y #0 = fl@)=y 23
Th h that
Let y = f(x) us, for every yeR,3 a€ Rsuch tha
| | f(a) =Yy
= y=—=x=_—¢€ R So, f is onto function.
2x 2y : :
Hence, f : R — Ris a bijection.
fis onto
58. Soln.

1
Hence, f is bijective where —2— is non zero real
y

number.

Here, R={(a, b) : ais a factorof bfora, be N
Reflexive: Let a be an arbitrary element of N
then, clearly, a is a factor of a.

#
n http://bit.ly/2I1¥vIGF Page
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59.

10

s (a,a)e RVae N .. Ris reflexive.
Symmetric: Clearly 2 and 6 are natural numbers
and 2 is a factor of 6.

. (2,6) € R but 6 is not a factor of
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(i} Cansider,

R ={(1,1),(1,2),(2,3),(2,2),(1,3),(3,3)}
As, (1,1),(2, 2), (3,3) lieinR,
=Ry is reflexive.

2=(6,2)eR Also, (1,2)eR,,(2,3)eR, =(1,3)eR,
Thus, (2,6)eRbut (6,2) 2 R ..Ris not So, R, Is also transitive.
symmetric.

Transitive: Let a,b,ce N

Now (a,b)eR and (b,c)e R

—> (ais a factor of b) and (b is a factor of ¢)
= b=adandc=be forsome d, ee N
= ¢ =(ad)e =a(de)
—> aisafactorof c = (a,c)eR

Thus, (a,b)eRand(b,c)eR =(a,c)eR
~. Ris transitive.

[By associative law]

Soln.
(i) Here, f': R — R given by f{x) = sinx

Let x,,X, € Rsuch that f(X,)= ﬂK;}

= sinx, =sinx, =>x, =nr+(-1)"x, >x,=x,

.. fisnot one—one.

Let y € R be any arbitrary eler 1 nt, tn 'n t} ere
exists x € Rsuch that f{x) =y

= sinx=y=>x=sin"'y

.t Fory>1x¢ R(domain)

fis not onto.

Hence, fis not a bijective function.

(i) f: R — Rdefined by f(x)=sin’ x+cos’ x
Since, f(x)=sin’ x+cos’ x=1

Now, f(x) = 1 is a constant function and we know
that constant function is neither injective nor

61.

since, (2,3)eR,but (3,2)R,.

So, it is not symmetric.

(ii) Consider, R, =1(1,2),(2,1)}

As, (L2)eR,and(2,1)eR,

So, it is symmetric but it is neither reflexive nor
transitive.

(iii) Consider,

R, ={(1,2),(2,1),(1,1),(2,2),(3,3),(1,3),
(3.1,(2,3),(3,2)}

Hence, R; Is reflexive, symmetric and transitive.

Saln.
1
(i) Here, x = 5 , which is rational and satisfying

first condition.
4 1 3\
“FR)H
(i) Here, x = \5 which is irrational and
satisfying second condition.
L f(N2)=-1
(i) Here, x = &, which is irrational and satisfying
second condition.

o f(m)y=-1

(iv) Here, x =2+ \5, which is irrational and
satisfying second condition.

surjective. o fQ2+ \E )=-1
.. fis neither one —one nor onto.
Clearly, f(x) is many one as f(x) = -1 for x = \E
60. Soln. and 2++3.

We have given, A ={1,2,3,4}

And f{x) takes values only 1 and -1,

= e
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SURE SHOT QUESTIONS /'«
Chapter — 02 (Solution)
Inverse Trigonometric Functions

> MCQ (1 mark)

1. Soln. (c): Principal value branch of cos™ xis [0, 7]

P -1 -1 T
= sin §+cos X=C0S {]:E

8. Soln. (c): Let 2tan '(0.75)=8 = 0.75 = tan[%) ‘

i .42 T . T
2. Soln. (d): Principal value branch of cosec ™' xis = sin"' =+ —sin" x==

[2 2] L = sin” —sin"ﬁ: =
1 X= 5 X—S

3. Soln.(b): 3tan 'x+cot 'x=7

= 2!311“1x+lan'lx+col"x=1r:>2tan"x+g-:;r
.. Ll st o . ) 2tan@/2 ‘
= 2tan x=7 2 2=>tan X 4:3'.\' 1 . 51n(2tan '(0.'?5))=sm9=m |
4. Soln. (d): = 2x0.75 - 1.50 ~0.96 ‘
1+(0.75)° 1.5625
sin"(cos{éi—zD=sin"‘[cos(63r¢3%‘}

I .
| 9. soh.(): o "I :053—;:}:005'1 COS[I(+£) ‘
X 2 2

. _|( 3:r] - [ﬂ’ :r) X _,[ . frJ
=sin™'| cos— |=sin"'| cos| =+-— ||=sin”'| —sin—
5 2 10 10 ‘

ool 4
=-51“'[Smﬁ)='m =cos"[—cos%)=:r—cos'][cosg):»;r—%=% ‘
5. Soln. (a): We know, 0 500541(2 x-<&x 10. Soln. {b):
. - |

= —1<2x-1<1=0<2x<2=30<x <1 2scc"(2)+sm"(%):2005"[%}ﬂ;m '[5) ‘
*. Domain of f(x) is [1, 2]. '

-T . o T =cos'[ )+cos [1]+sm [ ) ‘
b. Soln.[a}:Weknow,?Ssm x—liE 2

ol {l] T_m, z_5% ‘

= -1€x-121=0=x-12151£x<2 2) 2 3 2 6

*, Domain of f(x) is [1, 2]

4
11. Soln. (a): tan ' x+tan™' y = ?ﬁ
7. Soln. (b): cos{sin" %+cos‘] x) =0

- I ot x+ "'r—n;:ot"y—‘d'—‘1r
2 2 5

4?7_ 1 -1 -1 L
:?E—?—Cot x+cot y=>00t x+cot y—g

e
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18. Soln. {c):
12. Soln. (d):

sin_l[ £ J%—cns" 1-a’ =tan "' 2
1+a° l+a® | 1-x?

= 2tan 'a+2tan 'a=2tan 'x
= 4tan”'(a)=2tan ' x = 2tan 'a =tan' x

2(1 1
2 XE——orx=z—
l—a 2

2

: - S o
coslx:>sm'x:5—sm'x>s1n]x

g i . T . 1
= —>2s5In XSiNT X< DX <SIN— =S X< —

2 4 2
15. Ans. (c): secx is defined if x<—1 or x2>1.

5 Hence, sec2x will be defined if
a

= tan‘l[

; 2J=tan‘1x:> x=
-a

13. Soln. (d): The range of the function sec’*x is [0 H]—{E}

’ )
cot| cos™ [l] = cot| cot ™' —7— :l Hence, A is true and R is false
25 24 24 ! '

20. Ans. (d): We have,

9 [ (7

14. Son. (b): Let tan (% cos”' i)

J5

= cos"i=21&n"'9:‘.’cos"i—cos" __I_ﬁz =sin[£+sin"{1] =sin[£+£]=sin(£)=l
Jg Jg_ ]+a2 3 2 3 6 2
s T
:Jg 10° =t 21. Ans. (d): We have, sin(tan'x)
e Let
= 0*(f5+2)=5-2 :>6?=1£—2 I | ,
82 | fan "x=9= x=tand=>sinf= -
= #=(5-2) = 0=J5-2 X+l
_'. a1 [a -1 — 1 —
15. Soln. (a}: sin(tan™" x) =sin o
2tan ' x +sin ‘1 ~=2tan 'x+2tan 'x=4tan 'y 22. Ans.(a): We have,
+x
16. Soln. (c): tan_,[j:+cosx+jl—cosx],ﬁ<x<3_;r
cos a+cos frcos y=37 0<cos x<x s o
» i r J_cos— 2sin Y
=cos a=cos f=cos y=nx
= a=f=y=-I |J§cos— |J_sm—‘
Soa(fry)+pr+ra)+y(a+ p)
= ~l(=1=1)+(=1}=1=T) + (=1)(=1-1) ) _ch05§+ﬁsin§ e
=2+2+2=6 = tan Rt
~wf2_cc-s£—\}'§sinE 2 2 4
2 2
X x
17. Soln. (a): Jl+c052x:\/§cos"(cosx) Cos ——sin | -tan
—tan”'| —2 2 |—tan!| —2
X X x
= 2| cosx |= /2 cos™ (cosx) =] cosx |= x COSE"'SI“E 1+lan5
No solution. — tan™' tan(i—iJ W
4 2 4 2

S —
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23. Ans. (c): Range of tan™ x = {% ; %)

gy
y :

24. Ans. (a): We have,

.{:r [l)] .[:r .|[,z}:| .[ﬂ':r
S| —+S5IN| — | |=5s51| —+35In sin— | |=sm| —+—
3 2 3 6 £
. T
= n| — =I
s (J

25. Ans. (d) : f{x) = |cos x|
At -;Ec.xor, cosx <0

.| cosx |= —cosx = f{x) = —cosx
iz

o))

= cos% = 71_5 [ cos(x —0) =—cos O]

26. Ans. (d) : All trigonometric functions are periodic
and hence not invertible over their respective
domains but all trigonometric functions have
inverse over their restricted domains.

Inverse of tan'x is tanx whick i defin «d fc -

xeR-(2n+l)g,neZ

.. Assertion is false and reason is true.
27. Ans. (b): We have,

sin"( —I3EJF i "I: (2 3—”)]
cos =sin™'| cos| 27+

5 5
1)
10

| in ssesed T
=sin | cos— |=sin cos[—+
5 2
=sin ' —sin£ ——sin"(sinﬁ &
B 10) 10) 10

28. Ans. (d): We know that cot ' (x) € (0,7)

cot”! (—\fi) =cot”" [—cos%)

(%)

[-cot{z —8)=—cotd]

[ (5z)] 57 ¥ _
hcot(?)]=? [ cot™[cot @] =6]

=cot™!

=cot'

Thus, the principal value of cot™ (—-J?T)iséﬁz .

)
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29. Ans. (c): Given, tan"' 3+tan”' A =tan™ [ 3+A4 J
1-34
3+4
tan”' 3+tan”' A= tan"l[ }I‘or
=34
Thodl 5 3i<1::>&{%
-1 k¥4
30. Ans. (b): We have, tan (tan _5_]

We know that the range of tan™' xr’s(%,%}
tan"[tan3—;r)=tan"' tan(:r—z—"r]
5 5
-1 2T
=tan [—tan(?)] [ tan(x—@)=tan @)

e [-(3]

2z
5

$
5

[*tan”'(tan &) =0]

, » Assertion-Reasoning (1 mark)
i

31. Sol. {a) Both A and R are true and R is the correct

explanation of A.
Explanation: Both A and R are true and R is the correct

explanation of A.

32. Sol. {a) Both A and R are true and R is the correct
explanation of A,
Explanation: Both A and R are true and R is the correct

explanation of A,

33. Sol. (a) Both A and R are true and R is the correct

explanation of A.
Explanation: Both A and R are true and R is the correct

explanation of A.

34. Sol. {d) A is false but R is true.
Explanation: Assertion- sin™! x should not be

confused with (sinx)~!. In fact (sinx)™! = —L_=and

sinx
similarly for other trigonometric functions.
Reason- The value of an inverse trigonometric

function that lies in the range of the principal branch,

is called the principal value of that inverse

—_—
[ » | http://bit.ly/2|YVIGF Page 3
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trigonometric function. Hence, we can say that

Assertion is false and Reason is true,

» Case Study Question

35. Sol.
(i) (a]tan" 1
Explanation: tan™ 1

(i) (d)41.5 knv'hr
Explanation: 41.5 km hr

(b) tan”! (@)
)

(iii) &
vi-1
Explanation: tan™! (
L

iv) 4
) (@)ran! L

Explanation: tan

) (b)tan! ( :;:i)

Explanation: tan™! ( =t )

VIl
36. Sol.
@ (@ an(3)
Explanation: tan'i(%)

W @uan’ (3) SOk HaSumgin” [ZJ_) RHS.
Explanation: tan"! (%) 4 3
(i) (b) ran-! (1L
() tan” () 39, Ans. Consider, LH.5. = Ztan"l+ta i
Explanation: tan™! (%} 2 7
1
iv g1 2x—
™ (o) tan (5) =tan™ "2 +tan” i =tan" l-Han'Il
Explanation: tan™! (1) o l)z 7 3 7
© OR(-53) ?
Explanation: R, (-2, ) [‘! K l) 31
= al a\3 7
=tan”' = +tan™' = = tan"' = tan~' 21
7 n _i tan E
» Questions L 4
_||: [ ?EJ y [TE) |:'.' lEll'I_l .1'+tan_] y= tﬂl'l-l [::Fy J}
cos™'| cos| —— | |=cos™ | cos| — )
37. Ans 3 3
T =tan"§—lzR.H,S.
(- cos(-8) = cos 0) 17
Hence proved.
L e e
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= %( cos” (cosx) =x V0 < x < )

38. Ans. Consider L.H.S.

97 9 (I) 9\ 7 ._,[l]
=—-=s8in" | = |==| ==58In""| =
g 4 3 4 2 3
= %cm‘l (%) ........ (i)
L | -1 JT
Usin x4cCos x=—
( 3
_1[1]
let a=cos | —
3

] .
=cosa=§:sma=s}1—cosza

[ sin®* @+cos’ @=1]

Pyl
=

\
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_](IZJ : __.(3]
Xx=¢0s | — land y=sin"'| =
40. Ans. Let 13 5

12 ; 3
Orcosx=—andsiny==
3 emY =g

Now, sinx = \1-cos’ x and cos y =4fl-sin’ y

= sinx= 1‘1———41.«1d=.:05y l——
169

= smx~— ndcosy=—
i 5

We know that,

5 4 12 3 20 36 56
SIN(X+y) = —X—+—x=="—

13 5 13 5 65 65 65

= x+y=sin"' (S—QJ
65

() (5)-sm (8)

Or,cos | — |+sin | = |=sin" | —

13 5 65

41, Ans. Consider LH.S. = tan™ [———“l“”’_
Put x =cos @, we get

Jl'_x]
lex-J1-x
LHS. = tan [Jl+cos '\[

030

T+ cos0 —1—cos@
|J5cnsg+\ﬁsing
J_cos J_sm

[1+cos’ @=2cos’ 6,1 —u:::;)s2 8 =2sin’ 9]

- 2C05€+J55i11§ —cosg+sin£
=tan™ 2 2 -gnt| —2 2
- 2(:05E—~~.EsinE —cos—-sing
2 2 2 2
42. Soln.
We define,

cos” x:[-1,1]>[0,7)
For every x €[—1,1]there exists a unique
& [0, ] such that cos@ = x. Thus #is called a

principal value of cos'x. However we could also
define.

cos” x:[-1,1] > [-7,0]

or cos” x:[-11)>[x,27)

e —
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Such that cos @ = x, Infact we can find infinitely
many such intervals. But only the value of & lying in
[0, 7]is called the principal value.

That is, the principal value of cos'x is the
numerically least among all the values of cos™ x .
The principal value branch of cos™ xis [0, 7].

43. Soln. We know that the range of principal value

branch of ¢os™' and sin™'are [0, r]and

XA respectivel
22 i

Let cos™ (%): = % =cos X

1 T
Then, — =cos| —
2

J,lﬁ.-'hereE e[0, 7]
3 3

Let sin”’ (%J =P % =siny

Then, l =Sil‘l[£),wf:ere£ c _E,E
2 6 6 | 272

. cos! (1]+2sin" [] )= ik
2 2 3

| 44, <ol
sin: R = R such that
sin@ = xfor all @< R is a many - one into

function.
This function cannot have an inverse.
Therefore, we restrict the domain to the interval
T , !
——,— | and codomain to the interval [-1, 1).
22
Then,

) T

sin :[—— ,— |—=[-1,1]is a ane —one, onto
2 2

function and is therefore, invertible.

The inverse of the sine function is defined as

T
L =11 - [_EEJ

Suchthat sin'x=¢
= sin@=x
Thus, the domain of the function is [-1, 1] and the

) T
rangeis | ——,—|.
[ 2 2]

e
=) http://bit.ly/21YvIGF
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. 11
45. Soln. Given equation is 2cos™ x +sin " x = —~ - @=tan" [i)
6
; ¥4
=cos ' x+(cos 'x+sin ’x)=? cos'l[écosawisinx)
' 5 5
11 ) ) o , .
:>cos"x+%=%((?wencos 'x+sin ’x=g] =¢0s "' (cos & cosx+sin #sinx)
4
4 =cog™ —ON =x—0=x—tan"'| =
—y cod cos  {cos(x—8)} =x—@ =x—tan [3]
Which is not possible as cos ' x €[0,7]. 48. Soln. Let X =acosd

Thus, given equation has no solution. — a-x _ —_ a—acost)

a \Ja+x da+acns€
46. Soln. We have, i ’l -cosd
O —J3_ ¥4 | +cos@
COS4COoS - 9

2

6

Now let
cos"[LJ—i]:ﬁ . , 8
2 =tan ,|tan” —
2
=  cosf= ——Jg = tan"[tan E{)
D) 2
_9
=—C0S— 3
v acrzd
e 4 ¢
=cos ”_g — Cosb — —
a
-7 4 o x
=t =  #=cos [—}
a
da+x 2
-1 _\,3_’ St
SN ST e =lcos“£
2 6 5 7
43| 7 57 m
S CO§4C08 | —— |[+—pr=CO5| — +— ol o s 3T
2 6 6 © sin” x+sin” y+sin® z=—
49. Soln. We have, 2
=C0sST
T | T =n | T
v ——=8in x<— —<sin y<—
=-1 2 =Y 25
47. soln. and% <sin"'z< %
2 2
Here (E] .{i) =1 .. The above condition will true if
5 5 | L | L | T
3 4 4 sin” x=sin~ y=sin :=E:>x=y=:=l
Put E =c059and§ =sin 6:tan6'=§
Thus, there is only one triplet.

YouTube Channel Arvind Academy link 3 http://bit.ly/2IYvIGF Page 6
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50. Soin.

3
Let cot ™! 3 =f@=cot@==
4 4

-, cosecl =+J1+cot’ l+—

4 _
siné?:g: ¢ =sin"

So, sin cot"lg =sin Siin'lf‘—]:i
4 5 5

Let tan"' x=¢. Then, tan ¢ = x.

= secq&::\lr-l-tanzqﬂ:\fl+x2
. _ 1
o cosqzi—‘JH_xz_

1
So, cos(tan 'x) =cos¢ =
i+

L 10 ied=d

w |

4
Thus, —=—-=
5

51. Soln.

in 3 Zgin | cos ¥
sin (005[811'4» . D—sm Lcos - J
. _,[ ) (ﬁ BED
=sin'| sin| = - —
2 5

52. Soin.
(3)me0s o)
We have, cos — | =C0s COS —
2 3
= % [ %e [0,::]]

Also sin”' l =sin" sin£
2 6

O —
‘ YouTube Channel Arvind Academy link
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_ i S
53. Soln, Let X = tand = #=tan" x

= tan™' [Ei] - tan™ {___dl-!—tanﬂ—l]

X tan @

B 'Jscclo—l]:mn_.[scca—l}
né

=fan | —mm———
ta tan @

1
L cosﬁ_] - .[l—cosﬂxcosﬂ]

sin g an cos@  sind
L cost
25inlg o
=tan'| ———2 =tan"1[tan5)
2sin—.¢os —
2 2
8 1.
=—=—(tan 'x
5 2( )

54. SoIn.

We have, tan™ (—cosx—sin XJ

cosx +sinx
= lan"[l_mx]
l+tanx
=tan™ tan[fz—x) -~
4 4

55, Soln.

sin[Zsin"'EJ sm[2 tan~' 3)
5 4

—_—
http://bit.ly/21YvIGF Page 7
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=sin| tan”

| _,[3 16)'
=SIn| tan —_—
L 2 ‘? =

=sin| tan’ —}

o [ o 24

=sin|sin —

| 25]
_H
25

[ sin”'(sin ) =9vae(--"2ﬁ,§ﬂ

1| 56. Soln.

Since, cos| cos™ £ =
2 6

_.[ S:rJ T
=cos|cos™' | cos— |+ =
6 6

[%-{XEJ_JE}

6 2
=cos(5—n+£J focos'(co 8\ =86 [0, 7]}
6 6
= cos(1)=-1
57. Soln.

sec’(tan ' 2) + cosec’(cot ™' 3)
=[sec(tan™" 2)]* +[cosec(cot ™' 3)]?

— [sec(sec ' \f5)JF +[cosec(cosec™! 10
= (¥5) +(\0) =5+10=15

58. saln.
Given, f(x)=sin"' x+tan"' x+sec”' x
Domain of sin”' x=[~1,1]
Domain of tan™' x = (—o0,00)
Domain of sec”’ x =(—o0,00)—(—1,1)
Domain of
S(x)=[-L1]N(—=,%) N[(—e0,20) - (=L 1]
={-11
Now, f(=1)=sin"'(=1)+tan"'(-1)+sec™'(-1)

e e e e

YouTube Channel Arvind Academy link
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F/3 a b3
== _Z4g==
2 4 4
And f(1)=sin"'(1)+tan"'(1)+sec™'(1)
=£+£+0=3_E
27 4 4
T 3r
R f ={—= —
ange of f(x) {4, 4}
59. Soln.

We know that the minimum value of cosec 'xis

—% which is attained at x =-1.

-1 -1 -1 3z
S.C0sec x+cCosec y+cosec ZZ—?

= cosec 'x+cosec'y+cosec 'z =

(555

-1 T -1 T 1 T
— cosec I:—E,COSEC y:—E,cosec Z=—5

= x=-1, y=-1,z=-1
ey @ GO G D) g
v =D (=D

I ¥

60. Soln.
Let cos™' x =@, thencos@ =X , where 80, ]

sinf _ Jl-cos’ @ _ N

. tan(cos™'x) =tan @ =

cosd  cosé X
Hence, tan cos"[EJ = L-(8/17) "
’ 17 8/17 8

61. Soln.

As we know, tan”’ (tanx) =x;x € (“%%]

And cos™'(cosx) =x; x €[0, 7]

_1 Sﬂ: _| 13;?
Sotan | tan— |+ €08 | COS—
6 6
= i 21 T
=tan |tan| r——||+COS |COS| T+—
6 6

5 (—-m & 137
| —,— |and — g [0,
{ g E( 7 ,z]an . e[ .fr]}

e —

27 http://bit.ly/21YvIGF Page 8
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i F 4 P Tr ) i B
= tan —lang +cos —cos? Consider, sin. —=a
[ tan(x — &) =—1an @and cos(r + §) = —cos 8]
0 .4 a Tr
=—tan [tangjﬂw—{ms 005[?)} = sina=%and c()s(,z::—g-
U | W— g
fotan” (—x)=—tan x;x € Rand cos™ (—x) O 0
=x—-cos” x;xe[-1,1]} 12
o T m ( ,;J Again, consider cos 3 = cos,«.’i:é
=—tan" | tan— |+ T —cos | cos| T+ — 5 5
6 6 4
p sinﬂ=—,tanﬂ=—
=—tan'|tanZ |+ 7 cos"[—cosz] 3 3
. 6 6
= —tan”' | tanZ +;r—n'+cos"[cos£) 5 4
6 6
=—%+0+%=0 3
As we know,
62. Soln. s ) = G il B
Since, sin” (sm%} _!—tanalanﬂ
5 4
g XV bnil i T
= +=1]|=sin sin =1z 3
sin (sm[ﬂ' 6) ( 6) = lan(a + ) l*ii
= e e I 1273
=sin"'| sin =17 | 15+48
__ 36
= tan(a + f) =
cos'l[msy-]=2—x,tan'] (tans—{] 36-20
3 3 4 36
- z 63 4 63
= tan Itaﬂ(i‘l’-i-— t + =— =g+ F=tan Bt
4 = tan(a + f) 6 a+f 6
el r\|_~x o oz 1 5 E_tan“&
= tan [tan[z]]-zandcm {cot[ 4)} = sin~ I3+::os 3 16
T _3m
= "2 a4 64. Soln.
Hence, required value is Given, f(x)=sin" x-1
{216)<~—+27x2—+28x—+200x§£} Since, xrl‘z{)and—lﬁ\f:c—l <1
T 4 . 0<x-1<1=1<x<2
=-36+18+7+150=139
65. Soln.
63. Soln. We have to prove, We have given, f(x)=cos (2x—1)
sin"—§-+(:Cls;"Eztarl'l Q Since, —1<2x-1<1
13_. 2 16 = O0<2x<2
= 0<x<l1
13 5
12
PIEEts LSS e e el = RS SIS e [esmlss S EEIESS S S —— ]

YouTube Channel Arvind Academy link @ http://bit. ly/21YvIGF Page 9

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.




ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

66. Soln.

{'.'cos'l(cosx) =x,x €[0, ::'r]}
Since, cos ' [cos E‘f—] =cos” 305(434_27”)

B 2r 2w
=C0S COS—=—
3 3

e ] [=————.————————— s s s
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SURE SHOT QUESTIONS

ARVIND ACADEMY

Chapter — 03 (Solution)
Matrices

MCQ (1 mark)
0 0 4
1. Soin.{a): P={0 4 O
4 00

Pis a3 x 3 matrix
Number of rows = number of columns

Hence, P is a square matrix.

| 2. Soln. {d): Required number of matrices = 2° = 512
2 ax] [7 7y-1

3. Soln. {b): Ty = Y 3-|
5x-7 4x| |y x+¢€

On comparing, we get

4x=x+6=>x=2and 2x+y=T= y=7-4=3

4. Soln.(d):Aisoforder3xmandBis of order3xn
andm=n.

S0,5A—-2Bisof order 3 xmor3xn.

55[([1)/!01

¥ n.(dj): A=

‘ 1 0

2[00 1]_[o+1 0+0]_[1 0
1 oll1 ol |o+o 140! |0 1

6. Soin.(a): a,=0,a,=1a, =14a,=0

Subscribe Arvind Academy NEET You tube channel. Click
https://www.youtube.com/@ArvindAcademyNEET Page 1

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

[0 1o 1]_[o+1 o+0]_f1 0_;
It oolft o]l |o+0o 1+0]| |0 1|
7. Soln. (b): Let
1 0 0 1 0 0
A=[0 2 0|=>A4"=|0 2 0|=4
0 00 0 0 0O
', Ais a symmetric matrix
0 -5 8
8 Soln.(c:let A=| 5 0 12
-8 -12 0
| [-‘1 s 2 0 -5 8
DDA blod Wll=-15 0 12|=-4
ls 12 0] |8 -12 0

since, A =—A .. Aisaskew symmetric matrix.

9. Soln. (d): Let matrix B is of order pxgq.

*. Matrix B’ is of order gx p.
Matrix A is of order mx#n.
Since, AB'is defined.
.. Number of columns of A = number of rows of B’
= n=gq
Also, B’A is defined
.. number of column of B’ = number of rows of A
= p=m
Hence, Bis of order pxgi.e, mxhn.
10. Soln. {a): (AB'-BA")'=(AB")'—(BA")'
={B)'A'-(A")'B'= BA'- AB'= -(AB'- BA")

B link:
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Hence, (AB'-BA)is a skew symmetric matrix.

11. Soln. {a): We have, 4°> =1
Now, (A—1) +(A+1)’ -74

= A -P 34 +34A + L+ P +342T+3A =74
=24 +6A1°-TA=2424+641+7A4

—2IA+64-TA=24+64-TA=A [ A*=]]

12. Soln. (d)

[1 —3]_{1 —1}{3 1]
13. Soln. (d): 2 4 0 1]2 4

‘ Applying C, = C, -2C, we get
|1 =51 [1 -1[3 -5
2 0|0 12 0

1 0] ER
p =[ °A\ L r v
14. Ans. (c) : We have, 2 Jand

Bz=|:x OiHix 0}=|: X 0}
1 1jj1 1 x+1 1
Now, it is given that A = B?
1 o] [ o
= {2 1]'L+1 1]
On comparing, we get
x*=land x+1=2= x=*landx=1

=1
1 1 1|fx 6
01 1||yl=[3
15. Ans. (d): 0 0 1j: 2
o x+y+z=6 (i)
_ y+z=3 RN | |
‘ . v — {iii)
= y+2=3 [Using (ii) and {iii)]
- == p=1 s {iv)
‘ = x+1+2=06 [Using (i), {iii) & (iv])]
= x=3

E
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S0, 2%x+y—-2=(2x3)+1-2=6+1-2=5

16. Ans. (b): We have, I|:1 }-{»y[z] = [4]
2 5 9
x+2y | |4
[2x+5yl_[9}
= x+2y=4 _.()and 2x+5y=9..... (ii)
Solving (i) and (ii), we getx=2,y=1

17. Ans. (a): Given that A2 = A
Consider (1+A)* -34
=+ 424+241-34
=l+A+24-34
[ * =1, A* = A(given))

18. Ans. (d)

19. Ans, (a): Consider C(A + B') i.e., C, (A, ;+B;)
=G3(A+B)y,

Here, number of columns in the matrix Cis 3 and
numkbes af revesin the matrix (A + B') is 2. So, it is
nc : d fir 2d

20. Ans. (d)

21. Ans. {a): We have, A?= A
Now, (I-A) + 4= (- A)(I- A)l-A)+ A
=(L.1-LA-A I+ A AXI-A)+ A
={I-A-A+A)I-A)+ A

[-L.A=A.l=Aand A’ =A]

=(1-A)1-A)+A
=(LI-LA-A. I+ A A)+A
=(I-A-A+A)+A=(l-A)+ 4=

22. Ans. (a): Consider, AB=[2 -3 4]

3

2 |=[6-6+8]=[8]

2
2

AndXY=[12 3]|3|=[2+6+12]=[20]
4

E
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AB+ XY =[8]+[20]=[28]

23. Ans. (c): We have, A" —A+/=0
Pre — multiplying with A on both sides, we get
(A"A)LA A" A+ A I=4"0
= lA-1+4"=0
= A'=—«(A-D=1-A

24. Ans. (c): In a skew-symmetric matrix, the (i, j)™

element is negative of the (j,i)"” element. Hence,

the (i,1)" element = 0.

| 25. Ans. (a): From the definition of equality of two
matrices, we have
2a+b=4 ......0i))
5¢-d=11 ... (iii)
Solving (i} and (ii}, we get
5a=5=a=1,5b=2
Solving (iii) and {iv), we get
19¢=57T=>¢=3,d=4
L at+tb—c+2d=1+2-3+8=8

a-2b=-3 .. (i)
4c+3d=24  ..liv)

26. Ans. (b): We know that the suin of Lwo 1natrices 1s
defined only if both matrices have same order.
Here 5A + 3B is defined if A and B have same
order.
= 3xn=mx5=>n=5 m=3
So, order of matrix Cis 3x5and m=#n

0 1
27. Ans. (d): We have, A= [1 0]

A’—OIOI—0+10+O~IO
|1 o|lt o] |o+0 1+0] |0 1
| 28. Ans. (b): We have,
e 0 2 e g 0 2%
3 4 3k -4k

0 3a 0 2k )
= [25 24]"[3& 4&}((3“"2“)

= —-4k=24, 3a=2k,2b=3k
= k=-6, a=-4, b=-9

I —
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29. Ans. (d): We have, (I+A) -74
=P+ A +3P 44314 =74
=l+AA+34+34-74
=1+ A+34+34-74=]

(- A*=A)

a f
30. Ans. (c): We have, A =[ ]
y -

: Azz{a ﬂ]=[a2+ﬂy 0 1:|
Y —a 0 ¥W+a

But A° =3/

[
0 a + fy 0 3

=5 a2+ﬂy=3
= 3-a’-py=0

31. Ans. (c): We know that if A and B are non —singular
matrices of same order, then

(AB)'=B"'4";(AB")' =(B")'4" =B4"

32. Ans. (d); We have,
I -1 0|2 2 -4
AB=12 3 4|4 2 -4
0 1 22 -1 5

2+4+0 2-2+0 —4+4+0
=|4-12+8 4+6-4 -8-12+20

0-4+4 0+2-2 0-4+10
6 00

=10 6 0|=6! = B":%A
00 6

33. Ans. (b): We have A= AT

5 =x 5
= = ¥

L 0} [x 0}
On comparing, we getx=yv.

34. Ans. (d): A=[123]
1
A'=|2
3

s
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1 k-2=1=k=1
So, A4'=[123]|2|=[1+4+9]=[14] i
3 =4dk=4= k=1
= 4=2A-2=k=1
Hence, k = 1
35. Ans. (b): We have, P'=2P+1 .. {i) Reason: We have,
Now, (P'Y =(2P + 1)’ =2P" + | (A+BYA+B)=A(A+B)+B(A+B)
= P=202P+D+] [Using (1)] =AZ+ AR +BA + B2
= P=4P+3l=> P=-]
: 39. Sol. [c) Ais true but R is false,
36. Ans. (b): We have, A=| o ¢
' B P sing cose Explanation: Assertion: In general, the matrix A of order
And A+ A'=]/
. . 2x 2isgivenby A = 4u 4
o [cosa —sma}‘[ cosa s:na]_[l U] az axn
singg  cosa —-sing cose 0 1 Now; oy =i % §,i=1,2a0dj=1,2
= 2cosa 0 - 1o san=Lap=2,a31=2anday =4
0 2cosax 0 1 1 2
Thus, matrix A is [ ] |
| F 3 2 4
= 2cosa=lDcosa=—=a=—
2 3 Reason: If A is a 4 x 2 matrix, then A has 4 x 2 = 8 elements.
» Assertion-Reasoning (1 mark) 40. Sol.

(a) Both A and R are true and R is the correct explanation of A
Explanation: We define -A = (-1)A

r
37. Sol. {(a) Both Aand R are true a'.o Ris tl e cc rect I Ifi = 3_ l]
explanation of A. T K
then -A is given by
Explanation: Both A and R are true and R is the correct = " 3 1]_([-3 1
: -A=(-NA=(-1) =
explanation of A. -5 =z 5 -—=x
38. Sol. .
(d) A is false but R is true. » Case Study Question
Explanation: Assertion: Given, AZ=KA -2
= AA=KA -2 41, Sol. _{i) (b)A+B
. '3 -271[3 -2 . 3 _9 L, 1 0 Explanation: A+ B
(4 -2][4 -2] T[4 -2 0 1 (i) (c) 10000
= P-8 614 _ |3 -2k 12 0 Explanation: 10000
|12-8 -8+4 4k -2k 0 2
1 2] [3}:—2 ~ 2k (ili) (b) A -B
= =
|4 4] 4k —2k-2 Explanation: A -B
By definition of equality of matrix, the given matrices (iv) (b} 2110, 2200 and 2120
are equal and their corresponding elements are Explanation:; ¥110, ¥200 and ¥120
equal. Now, comparing the corresponding elements, (v) {d) €1000, T600, 2200
we get Explanation: 21000, 2600, 2200
42. Sol.
(i] Invest rate
(b) A = Investment | 150[)‘5 ;0000]' B= X fol
' Y |0.08
e =SS ]
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Explanation: If X 15000 is invested in bond X, then the 2 0 1
amount invested in bond Y = X {35000 - 15000) = A=l2 1 3

%20000
L & ; 1 -1 0
= Investment [ 15000 20000] 44. Ans. Given,
Invest rate lnvutratc Now, Az —5A4+41

andB=X[m%] X[ ]
=12 1 3|2 1 3|-5|2 1 3

(i) (a) Rs 3100 — — —
Explanation: The amount of interest received on each 1 1 oj1 10 1 10
| bond is given by 1

| AB = [15000 20000]x 100613] ils
0

= [15000 x 0.1 + 20000 x 0.08] = [1500 + 1600] = 3100

-0 O

0
1
0

(iif) (a) T 20000 in X, €15000 in ¥ _
Explanation: Let ¥ x be invested in bond X and then ¥
{35000 - x) will be invested in bond Y. _
Now, total amount of interest is given by

0.1
35000 - =[0.1x + (35000 - x) 0.08
[x x] [}08] [0.1x +( x) ]

But, it is given that total amount of interest = ¥ 3200
| .- 0.1x + 2800 - 0.08x = 3200
= 0.02 x = 400 = x = 20000 -

Thus, T 20000 invested in bond X and ¥ 35000 - ¥ 20000 Since,
2 2
= ¥ 15000 invested in bond Y. A =5A+4+X=0=>X=—(A"-5A+4])

5 -1 2710 o 400
9 -2 5|-[10 5 15+0 4 0
0 -1 -2 -5 0] |0 0 4
9 -1 2 10 0 -1 -1 -3
9 2 5|-]10 5 15=—I -3 =10
0 -1 2 5 -5 0 -5 4 2

(iv} (d) AB
Explanation: AB will give the total ar o.'nt of i itere 5t |
received on both bonds. 1) - X ::

3

{v) {c) ¥ 30000

| Explanation: Let ¥ x invested in bond X, then we have
x X == =500 = x = 5000 1 3 211 3 2 9 7
20 1 4

1 2 8 9

Thus, the amount invested in bond X is ¥ 5000 and so A =
investment in bond Y be ¥ (35000 - 5000) = ¥ 30000

O = Uh

4 1]
» Questions 1 3 279 7 5] [28 38 26]
20 1 4 1]|=|10 5 1
1 2 8 9 9| [35 42 34|

43. Ans. We have, A +1=k4 Now,
(-3 27[-3 2] [1 0 -3 2 28 37 26| [9 7 5
=l «all - e 1 okl R A-44-34+1U=[10 5 1|-4[1 4 1
11 -81 11 o 3 9 35 42 34| |8 9 9
:’43{01}:"[1 _1] 13 2] 100

'12 _8' -3 2 =312 0 -1{+1110 1 0O
4 4 123 001

-3 2 -3 2
= -4 =k
1 -1 1 -1
On comparing, we getk = -4

# #
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28 37 26 36 28 20 39 6 . 1 5 1 6 2 11
=[10 5 1|-[4 16 4|-|6 0 =3 ARE=\g 7|3 7]:[11 14]
35 42 34 32 36 3e6 36 9
. (Asay=| 2]
i 0 B 11 14
+0 11 0 . i Tmeersons
0 0 11 = (A+ )__ *
o o G (A+A’)15:1sy15nmet;1'c:lzalrix‘
=0 0 0 [ii)ALA‘:[G 7]-[5 7]:[? 'l]
000 0
Lo o 17 [o =1
Hence, A" —44° -34+11/=0 (A-A)'= 1 0 = 1 0 =-(A-A)
Now, A [A’-4A’-3A+111]=A"'0
= A —44-34"4+1147":=0 = (A—A)is a skew symmetric matrix.
= A -44-31+114"' =0
Y LW W I | $a: =000
= At T 4 1
¢ ] Given X =
1—9—?—5 4 12 8] [3 00 -1 2
A '==||-1 4 -1|+|8 0 -4|+/0 3 0

4 8 12] 10 0 3

X2=XX=4 14 1
’ -1 2{-1 2

2 s 3 21 S/ 311
A =—[|7 -1 =s|l=[ 710 am =sm {16—! 4+2]

14 -1 6 ~4/11 -1 e | A= Lid
I [15 6
,4—[0 e—sx] H’ 3J
i ek X x+3 GX_X1=6[4 1}_[15 6:|
A is symmetric, then A" = A =L 2 ¢ 3
) O xl _ 0 6“5.1' :[24 6]+|:_15 —6}
T16-5x x+3| |x x+3 -6 12 B =g
On comparing both sides, we get - 24-15 6-6 _ 90
-6+6 12-3 0 9
= x’=6-5x=x'+5x-6=0 1 0
= (x+6)(x-1)=0=>x=-6,1 =9L, 1}29{
_[I 5}
= 49. Soln,
47. Ans, Given, 6 7 ’ 2 -3 1
1 6 Given, 2x+Y =
('] A': 1 2 3
. 0 3 s
And X -Y =
-2 -4 1
For finding the value of X, add 2X + Y and X - Y.
_ e —
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I Xa¥= 2 =3
1 2

3)({2 0 6]

=

X=l[2 0 6]
3=1 =3 4

[273 o 2
|-1/3 273 a3

On putting the value of Xin (X-Y),

[2x3 0 2 ]_Y_[o 3 s]

-1/3 -2/3 4/3 2 4 1
23 0 2 ][0 3 5

[—113 -2/3 4f3]{-2 4 1}
2/3 -3 3

=[5f3 113]

10/3
2/3 0 2
Hence, X:[ ]

-1/3 -2/3 4/3

1 0 3 5
+
3|2 41

v 2% =% =3
“15/3 10/3 1/3

50. Soln. |

Given,

1 3 5 2 56 7 19 27
A +2 =

2 4 6 1 3 5 8§ 18 28
Multiply by non-zero scalar 4 to the corresponding
matrix and then add to another matrix,

A 34 071 0 12] [7 19 27
[2,1 a2 6/1]+[5 6 m}{s 18 23]
A 34 5A] [7 19 27] [4 10 12
[2/1 42 61]2[8 18 23]*[2 6 10}
(7 19 27] [4 -10 -12
BERE 28}-[4 -6 -m]
[7-4 19-10 27-12
8-2 18-6 28—10]
39 15
“le 12 13}
On equating the corresponding elements, we get
A=3.

e S —
YouTube Channel Arvind Academy link >
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51. Soln.
(2 0 1]
Given, A=|2 1 3
1 =1 @]
2 0 12 o0 1
Now, 4°=[2 1 3|2 1 3
|1 -1 off1 -1 0
4+0+1 0+0-1 2+0+0
A =4+2+3 0+1-3 2+3+0
2-2+0 0-1-0 1-3+0
5 -1 2
A={9 =2 5
0 -1 =2
2 0 1 10 0 5
And 54=5[2 1 3|=|10 5 15
1 -1 0 5 -5 0
2 -1 2 10 0 5
LAA-54=|9 =2 S |-|10 5 15
W -1 2] |5 -5 0
8 -1 -3
A -54={-1 -7 -10
-5 4 =2
52. Soln.
2 -l -1 -8
Wehave, |1 0 A=|1 =2
3 4 |, 9 22,
SoAs of order 2x 2
|e &
Let A_[c d:|
I -1 -8
Then, |1 0 [“ b}=| 3
3| e 2
2a-¢ 2b-d -1 -8
a b =1 =2
-3a+4c -3b+4d 9 22
By equality of matrices, on comparing, we get
http://bit.ly/21YvIGF Page 7
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2a—c=-1

2b-d=-8
a=1
b==-2

—3a+4c=9

—3b+4d =22
On solving the equations, we get
a=1, b==-2, ¢=3, d=4

1 -2
Hence, A=
3 4

53. Soln. Given, B =
220 2 0 2
{3 ! 4]a"dc’[7 1 6]

And 24-3B+5C=0

= 24=-5C+38
- A=12[3B—SC]
1fJ-2 20 2 0 —2]
- -5
= A23[3 14} [7 E_J
1([-6 6 07 |10 ¢ — 0T
= A_E[g 3 12 [35 5 30 JJ
L 1[-16 6 10
= 7326 2 -18
8 3 5
- Ans.
S [-13 —1 —9] "
| 54. Soln. Given,

(A-IP +(A+1)' =74

A =P =381 +34P + A4+’ +3A4°1+341° =74
=24 +6A1° 74

=2AA+641°-74

=241 +6AI-74

=84-74

=A

| s5. Soin. since, 4’ =4,
TA-(1+ A) =74-1 =341 34" - £

YouTube Channel Arvind Academy link
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=TA-1-34-34- 44
=74-1-34-34—-AA
=7A-1-34-34-4
=TA-I-T4

=-1

56. Soln.
a+4 3b 2a+2 b+2
[8 —6]=[ 8 a-Sb]
By equating, a+4=2a+2o0r a=2
3b=b+20rb=1

a-2b=2-2(1)
=2-2
=0

g 3 -3
57. Saln. Given A" =14, where 4= 3 3
5 3 3|3 -3
A=
-3 31-3 3

[9+9 —9-9] [18
“[-9-9 949 [-18

-18
18

o] 18 18][34 32
Ml 208 13 18 [T {=31 34
Or 18=3A4 or A=6

6 5
X+Y=[2 ?],X—Y:l:? 3]
58. Soln. We have, 5

X+Y XY—23+65
FENE=0= 1 [*g 3

8 8
2X=[12 4]
4 4
Or X=[6 2]
X=[4 4]
6 2
2 3] [4 4
And "=[s ]HG 2}

E
Page B
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{2 -1 0 2a 2b
-1 -1 And A-A'=|-2a 0 2c
-2b 2¢ 0
59. Soln. Getting Al=AA : : 0 2a 2b
2 0 1]2 0 1 5 -1 2 Or E(A_Al =E -2a 0 2
=12 1 32 1 3|=|9 =2 5 =2 -2¢ 0
I -1 01 -1 0O 0 -1 -2
0 a b
5 -1 2] [2 0 1 1 '
nA -54+41=[9 -2 5 |-5[2 1 3 S
o -1 2| [1 -10 o = 0
1 00
+#H0 1 0
00 1 61. Soln. We know that a square matrix A can be
_ written as
5 -1 2] [-10 0 57 [4 00 I - .
=9 -2 5 |+[-10 -5 -15|+]0 4 o0 A=, A Frolhra )
0 -1 =2 -5 5 0 00 4 1
2 : 1 3 Out of which ~2—(A+Ar]issymmetricand
==l =3 =10 !;(A—Ar)isskewsymmetricmatrix.
-5 4 2 =
- ¥ . | .". For the given matrix
Getting =—(A"=5A+4) - )
- l 2 —£ 2 7 1
A=|7 3 S5 |landA"=[4 3 =2
ie, X=(1 3 10 {29 o -6 5 4
5 4 2
4 11 -5 0 -3 7
nA+A"=[11 6 3landA-4"=|3 0 7
-5 3 8 7 -7 0
60. Soln.
Hence A=1(A+Ar)+l(A—AT)
[0 a b T2 2
A=l-a 0 ¢ 2 11/2 -5/2 0 -3/2 -7/2
We have, |-b - 0 =|11/2 3 3/2 |+|3/2 0 7712
=5/2 3/2 4 7/2 -7/2 0
0 -a -b]
A'=la 0 - 2 4 -6
00 0 1 -2 4
A+A'={0 0 0
0 00
62. Soln. We know that
0 0 0 A=%(A+ A']+%(A—A')
|
Or —{:°A+A’)=l 0 0 0|=0
2 2
0 00
e Lt e —————————— ]
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1
Here, 3 (A+ A’) is symmetric matrix and

%(A— A'}is skew symmetric matrix.

3 =2 4 3 3 -1
Now, A=| 3 -2 -S5[=4'=|-2 =2 1
-1 1 2 -4 -5 2

3+3 243 —4-1

%(;ﬂ’\ﬂﬁ\'):l 3-2 -2-2 541
-1-4 1-5 242
] 6 1 -5
=—| 1 -4 -4 |whichis symmetric
-5 -4 4
i i 3-3 -2-3 —4+1
E(A—A'):— 3+2 242 -5-1
-1+4 1+5 2-=2

0 -5 3
=% 5 0 -6 |which is symmetric.
3 6 0
6 1 -5 0 - -3
.'.A=% |l -4 -4 +~]2— 5 0 -6
-5 -4 4 3] 6 0

3 /2 -5/2 0 =5/2 -3/2

=> A= 1/2 -2 =2 [+|5/2 0 -3
-5/2 -2 2 3/2 3 0
3 -2 4
=13 =2 =5
=L I 2

63. Soln, Case I: Let A be a symmetric matrix. Then A =
A

Now, (B"AB) = B"A"(B")" [By reversal law]
=B'A'B  [(B') =B]

Or (B"AB) =B" 4B A" =A]

.. B" ABis a symmetric matrix.

Case l: Let A be a skew — symmetric matrix. Then,

A =-4.

Now, (B"AB)" = B A"(B")" [By reversal law]

e ——————
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or(B'AB) =8"4"B [+ (B") =B8]
or (B'AB) =B (-4)B [ A" =-4]
Or (B'AB) =-B" 4B

. B" AB is a skew — symmetric matrix.

64. Soln. We shall prove the result by using principle
of mathematical induction.

3n—1 3.-1—1 3N—|
Let P(n):A"=|3"" 3 3!
3n—| 3n-1 3n—1
303 3| 111
Now, P(1): A'=|3" 3° 3° (=1 1 1
303 3" 1111

The result is true forn = 1.
Let the result be true for n = k.

33{—1 31'-I 3l—|
So, Aul oy 3&—1 3#—I 3k—l
3&—1 3k-| 3k—l

Now, we prove that P(k + 1) is true.
Pow, . "™ = 44"

Pl T[ 3% 3t g
=Tl 1|3+ 3 3
L 1]3% 3+ 3
-3.3t_l 3‘3l‘—| 3735.'—[
=133 33% 33+
3347 33 33!
‘31 31 31;
— 3.& 3.t 3k

3 ¥ 3
:A#tl

Hence, itistruen=k+ 1.
Hence, by principle of mathematical induction P{n)
istrueforall ne N.

{x2—4x x3i|_[ =3 ]]
2] 3 | _
65. Soin. We have, L ¥ ¥ x+2 1

Equating the corresponding elements of two
matrices, we get

e ——— e —————
Page 10
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X —4x=-3=x"-4x+3=0=>(x-1)(x-3)=0
=> x=13

=1 x=+1

¥=-x+2=2x2+x-2=0

= x-Dx+2)=0>x=1,-2

X =1=2x -1=0= (x-1)(x*+x+1) =0

= x=1, 00,

wnere,a,.:_l""gi,w!__l__‘ﬁf
2 2
Since, common value of x is 1,
x=1
66. Soln. We have,
e ]
r s g s
2
a2 M0 M %]
ros q s g+r 2s
q+r
| 1|: P q+r] { p T.‘
= —(A+A)=— =
2 2|g+r 2s T+1
— 1
axl 4|
1Yo -t
AIso,A—A'=[p q]—["’ d ={ 9 '}
r.s q s| |r-q 0
[ et
:;,l{A_A')=l 9 g=r 2
2 2lr-q 0O r-q
o 52
; A—l(A+A‘)+1(A—A')
T2 2
g+r 0 qg-r
. 2 i 2
g+r r—q 0
2 2
67. Soln. We have,
2 0 0 30 0
A=|0 -1 OlandB=|0 0 O
0 0 3 0 0 -1
2 0 0 30 0
Now, 44+2B=4{0 -1 0|+2/0 0 O
0 0 3 0 0 -1
e ——
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8 0 0 6 0 0 14 0 0
=0 -4 0|+|0 0 0|=[0 4 0
0 0 12) |0 0 -2 0 0 10

. 44+ 2B =diag[l4 -4 10]

68. Sol. We observe that there are 3 rows and 4
columns in matrix A.
.. Itis of order 3 x 4.

Here, a,, =15,a,,=9,a,, =6

Ay +a,, =9+6=15=a,,, which is true.

69. Soln. We have given,

0 2y = 0 x «x
A=|x y =-zlandA'=(2y y -y
X -y = z -z z
Since, A’ = A?
L oAA'= A4 [Multiplying by A on both
sides]
= AA'=]
0 2y z||0 x x 1 0 0
| =X =2y ¥y =-y|=(0 1 0
| e 1=k G z =z =z 0 0 1
4y’ +20 2y - 2yt 1 00
= 2'1?2_:2 12+y2+:2 xﬂ_.},l_:l i 0 l 0
2+ ¥ -y -t x4yt 0 01
By equality of two matrices, we get
= 2y -2t =0 2y =2
.......... (i)
And 4y° +2% =
=22+ = [Using (i)]
: -.—+ 1 ¥y yI_z_Z:y__{_L
- B 2 “J6
Also, x> +y* +27 =1
s 1 1 1
:>x-:l_ 2—:."'=].——--—-—=—
d E 3 3
1
:>x=iL.'.x:iL,y=iLand::i—
2 2 6 3
[ > ] http://bit.ly/21YVIGF Page 11
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[1 0 2
0 21
70. Soln. Given, A= -2 0 3-
1 0 2][1 0 2]
=10 2 1|0 2 1
2 0 3)|2 0 3]
1+0+4 0+0+0 2+0+6] |5 0 8
={0+0+2 0+4+0 0+2+3|=|2 4 5
2+2+6 0+0+0 4+0+9) |8 0 13
1 0 2|5 0 8
A=A44=|0 2 1][2 4 5
2 0 3|8 0 13
[ 5+0+16 0+0+0 8+0+26
=l 0+4+8 0+8+0 0+10+13
[10+0+24 0+0+0 16+0+39
[21 0 34
=[12 8 23
(34 0 55
Since, A'—64°+7A+kl, =0
21 0 34 50 5, q 2
= |12 8 23|-6/2 4 5 |+7(u 2
34 0 55 8013‘ 203J
1 0 0 0 00
+k|0 1 0f=|0 0 O
0 01 0 00
21 0 34| (30 0 48 7 0 14
=12 8 23|-|12 24 30|+|0 14 7
34 0 55| [48 0 78| (14 O 21
k 0 0 0 00
+0 k£ 0|=|0 0 O
0 0 % 0 0 0
-2+k 0 0 0 00
= 0 “2+k 0 =0 0 0
0 0 —2+k 0 00

On equating the corresponding elements, we get
2+k=0=k=2

e
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71. Soln. We have,

2
\E 2] and B =

3
A=

:;
¥
2;]

4 2

&

2|and B'= 2

=]
o+

4
(i) (A)'= 2

(i) A+ B= [

4+1 242 0+4 5 4 4

i 5
5 J3-1 4
A+B)'= =|J3-1 4
= (A+B) L p 4] 3
Also,

4 4
| 3 4] 2 1

5
| A'+B'=V_ el =1 2[=|B-1

2 0] |2 4] |4

:[3+2 N 2+2}:[5 -1 4]

= B L0

Thus, (A+B)' =A"+B’
-1 2] [2k
2 4| |k

2% k 2 1
=|-k 2k|=k|-1 2|=kB
% 4k| |2 4

(iii)

2 -k 2k
- |

2k 4k

And
R 2k
( )_k 2%k 4k

Thus (kB)' = kB".

0 1 =2
72. Soln. Thematrix A=|-1 0 3 |isskew—-
x -3 0
symmetric.
0 -1 x 0 -1 2
nA'=—4=|1 0 =3|=|1 0 -3|=x=
-2 3 0 —x 3 0

e e
7o) http://bit.ly/2IYvIGF Page 12
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Chapter — 04 (Solution)
Determinants
» MCQ (1 mark) b(b-a) b-c c(b-a)
=la(b-a) a-b b(b—a)
2x 5|_[6 -2 2 (b—a) c-a a(b-a)
1. Soln. (c): g :? 3 = 2x"-40=18+14 ¢
3 Taking (b - a) common from C,and C,, we get
= x =3 = x=1b b beg @
e T A=(b-a)’la a-b b
2. Soln.(c):Let A=|lb-c c+a b g eTa @
c—a a+b ¢ Applying C, = C, =C,, we get
Applying C, = C, —C,and C, = C, +C;, we get :c b-c ¢
-b a+b+c a A=(b—a) b a-b b
A=|-c a+b+c b o etk
—a a+b+ec ¢ Since, C, and Cjareidentical = A=0
Taking (a + b + ¢) common from C;, ~e get l |
= 1 g | finY COSX COSX|
A=(a+btc)|-c 1 b 5. Soln. (c): [cosx sinx cosx|=0
o cosX Cosx sinx
Applying, R, — R, —R,and R, = R, - R,, we get Applying €, = €, +C, + G, we get
a-b 0 a-¢ sinx+2cosx C€OSX COSX
A=(a+b+c)|la—c 0 b-c sinx+2cosx sinx cosx|=0
a 1 ¢ 2cosx+sinx cosx sinx
Expanding along C;, we get Taking (sinx+ 2 cosx)common from C,, WE GET
A =(a+b+c)(-D[(a-b)b-¢)-(a—c)’) | cosx cos
=(a+b+c)a’+b’+c’—ab—be—ac) (sinx+2cosx){l sinx cosx{=0
=a’+b' +c' -3abe 1 cosx sinx
l -3 0 1 Applying R, > R, —Rand R, > R, — R,, we get
3. Soln.(b): Areaoftriangle= —|3 0 1|=49 1 cosx cosx
0 k1 (sinx+2cosx)|0 sinx—cosx 0 =0
= —k(-3-3)=118=6k=%I18=> k=143 0 0 sin x —Cos x|
b*—ab b-c bc-ac
4. Soln.(d):Let A=|ab-a’ a-b b*—ab
bc-ac c-a ab-a’
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= (sinx+ 2 cosx)(sinx—cosx)’ =0
= sinx+2cosx =0 or (sinx-cosx)’ =0
= tlanx=-2or tanx =1

:>x=utan"(2}orx=1:~
T T
© —tan”'(Q)g|-—,=
an ()E{ 4,4}
So, x=£
4

-1 cosC cosB
6. Soln.(a):let A=[cosC -1 cosA
cosB cosd -1
Applying C, — C, +(cosC)C, and
C;, = C, +(cosB)C,, we get

-1 0 0
A=|cosC ~l+cos’C cos A+cosCcos B
cosB cosA+cosBcosC ~1+cos’ B

-1 0 0
=[cosC -sin’C cos A+cosCcos B

cosB cosA+cosBcosC -sin’ B

Expanding along R, we get
A = —I[sin’Csin’B- (cosA+cos( cos.3)
(cosA+ cosBcosC)]
= —{sin’Csin’B-cos’A- cosA cosBcosC
—c0sA cosBcosC—cos’Beos’C]
= —{(1-cos’C)(1-cos’B) —cos’A— 2 cosA cosB cosC
—cos’Bceos™C]
= —{1-cos’C-cos’B+cos’Bcos’C—cos’A
-2cosA cosB cosC-cos’Bcos’C]
= —{1-cos’C-cos’B-cos’A—2cosA cosBcos C]
=—1+cos’ A+cos’ B+cos’ C+2cos Acos Becos C
Now, in a triangle

cos® A+cos’> B+cos’ C+2cos Acos BeosC =1
= A=-1+1=0

cost |
7. Soln.{a): f(t)=|2sint ¢ 2t
sint t

Applying R, & R, —R;and R, = R, - R,, we get
cost—sint Q0 1-t
f(ty=| sint 0
sinf t 1

| YouTube Channel Arvind Academy link
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Expanding along C;, we get
Sf(1) =—t(tcos t—t sint—sint + t sint)

=—1{(t cost—sint)
S i —H{tcost—sint)

Now, lim 3
=0 7 1—0 I
g (tcost—sint) ; sint
=lim| -————— |=lim| —cost+ —
r—0 t 11—} t
) . sin{
=—limcost+lim—=-1+1=0
1=l 1=wi) t
] 1 1
8. Soln.(a): A= ] l+sing 1
l+cos@ | 1

Applying R, = R, —R,and R, = R, — R,, we get
—cosf 0

A=|-cos8@ smf 0
I+cos@ 1 1

Expanding along C,, we get

A =Il(—cos@ sin@-0)=—cos&sin 0=_?lsin 20

We know, —1 <smn28<1

SR VWA N Y
11 2 273 )
i s e
97T\'4 2772 2
1

Hence, maximum value of Ais 5 .

0 x—a x-b
9. Soln.{c): f(x)=|x+a 0 x-c
x+b x+c 0

Expanding along R;, we get

J(x)=0-(x-a)[0-(x—c)x+b)+(x-b)[(x+a)x+c)-0]

= f{x)=(x—a}x—c)x+b)+(x—b}x+a}x+c)

Now, fl0)=(0-a)}{0-cHO+b)+(0-b)0+a)0+c)
=(-a)-cXb)+(-b)a)(c)=abc—abc =0

10. Soln. {d): A 'existsif | A |20

2 A 3
i.e., 0 2 5|0
11 3

= 2(6-5)+1(54+6)=0 (Expanding along Cy)

= 2+5A+620>54=-8ie, Aat_?s

—
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ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

11. Soln. (d): (A+B) "' # B+ 4™ |+l+l+l 1 1
- A_F 7} B-[ﬁ 8] Xy z vy N
25 79 Py AL LIS WO S I
Th A+ B [9 IS} s g )
en, A+ B=
9 14 l+l+l+l l ]+l
o |A+BE9%14-9x15=-9%0 X y z ¥ z
So, (A + B) is invertible. . 1 1 1
14 -15 Taking | 1+ —+—+— [common from C,, we get
adj(A+B) = o
-9 9 ] 1
o 3l
:{A+B)"—"['4 _15]- _TM % oo
°o1-9 9 T | (xyz){l+l+—l~+l}1 l+l : =0
x y =z y z
Now, |[A| =3x5 -2x7=15-14= 120 1 I
And |B|=6x9-T7x8=54—56=-2%0 1 = [a=
So, A and B both are invertible. Y i
L 5 &7 L 19 -8 Applying R = R —R,, R, > R, —R,, we get
A = and B~ = —
- 21-7 6
9 0 0 -1
= 1 1 1
- 2 (xyz)] l+—+—+—[l0 1 -1(=0
= B = 7 ’ x y oz |
- -3 I — 1+-—
2 ¥ z
9 4 | Expardirzz'z-gC., e get
} 2 S~ I (A1 LW
Now, B™' + A~ = = + K 3] (xyz) i+—+-+—J.l(0+l)=0
5 =3 l. X ¥ 2
1 = (xyz) ]+l+-l—+l =0
> 3[4 xyos
- 2 2 9 9 [=(A+ B)"! Since, x, y and z are different from zero.
% 0 1 =1 So, xyz#0
11 1
Hence, (A+B)" # B + 4" = ettt
1 1 1
l+x 1 1 = ;+;+:=‘1
12. Soln.(@): | 1 1+y 1 |=0 = xl4ylezt =]
1 1 1+:z i
Taking x, y and z common from C|,C, and C, x Xty x+2y
respectively, we get 13. Soln. {b): Let A=|x+2y  x x+y
1+l 1 1 x+y x+2y x
x z
; yl ; Applying C, = C, +C, +C,, we get
xy= o I+; - |=0 Ix+3y x+y x+2y
| I H] A=[3x+3y «x x+y
r 7 1= 3x+3y x+2y x
Aaplying G, = G, +C, +C,, we gét Taking (3 x+3 y) common from C;, we get
%
YouTube Channel Arvind Academy link B htto://bit.ly/21YvIGF Page 3
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1 x+y x+2yp
A=(3x+3y)|l X xX+y

1 x+2y x

Applying R, > R, —R,and R, &> R, —R;, we get
0 -y 2y

A=0Cx+3y)I0 -2y y

1 x+2y «x

Expanding along C,, we get
A=(Bx+3VI(-y 4y") =3(x+Y)3Y) =9y’ (x+y)

1 -2 5
14.Soln. (c): A=]2 a -1|=86
0 4 2a
Applying R, & R, —2R,, we get
1 2 5
0 a+4 -11=86
0 4 2a

Expanding along C,, we get
[(a+4)2a—(4)(—-11)] =86

= 2a’°+8a+44=86

= a*+4a-21=0

= (a+70a—-3)=0 =>a=3,-7

Now, sum of valuesof ais 3 +(-7)=3-7=-4

71
1 1
15. Ans. (a): Let 8 1

Expanding along Ry, we get
|A=2(1-8)-7(1-10)+1(8-10)

=2(=7)=7(=9)+1(=2)

=-14+63-2=47
16. Ans. (d):
a 3 4
1 2 1l|=0=2a(2-4)-3(1-1)+4(4-2)=0

1 4 1
= 2a+8=0>>2a=82a=4

a 2
17. Ans. (d): Given, A ={ ]
2 a

YouTube Channel Arvind Academy link
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18.

185.

20.

21

22.

23.

24,

25.
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= |AP=27[|A"HA["]2|A =3 (ii)
From (i) and {ii}, we get
— @ -4=3>a*=T=a=+J7

s 3 -1
Ans. (d): We have, -7 x -3|=0
9 6 -2

= 5(-2x+18)=-3(14+27)-1(-42-9x)=0
= -x+9=0

= x=9
y+k y y
D=y y+k ¥
Ans. (d): Let Y Y ¥tk

= (y+ kN(y+k) - ¥)) = y(y" +ky— ¥ ) + W(y* - y'— yk)
=k +3Ky =k’ (k+3y)

LR B2 6
Ans. (d): Given, |22 3[3 4(4/=[4 18 96
3 4 |[5] |6 24 120

12160 - 2304) — 2(480 — 576) + 6{96 — 108)
-144 -2 (-96) + 6(-12) =-144 + 192 -72=-24

A~e(d) Girer 87 =3A

= |ATH3AR AT =3 |A|AY| 27| Al=0
= |A|[|A]|-27]=0

As, A is non — singular matrix

L AR |A|27T=02|A =27

x 0 8
Ans. (a): Given, [4 1 3[=0
2 0 x

Expanding along R,, we get
x(x—0)-0+8(0-2)=0

= ¥ -16=0> ¥ =16=>x=14

Ans, (d): Given, Aisa 3 x3 matrixand |A| =5
Now, |2A'| =2°|A’| =2%|A| =8x5=40

Ans. (b): We have, A" =—A [ Ais skew-
symmetric matrix)

AT H-AR AR |A] - Als of
order 3]
= |Al=—|AI>2|A|=0={A|=0

Ans. (d): We have, |3A] =3%|A| =338

Page 4
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[Given |A| = 8] :[ 1 —lanﬂ} cos’8  -tandcosi@| [a -b
=27.8=216 tan 1 cos’ Glan @ cos’ @ [b ﬂ]
= [cos‘ﬂ-cos’man:B -2tan @cos’ &
26. Ans. (b): Given, A = =3 3 2tanfcos’ @ cos’ #-cos’ Htan’ @
T =5 a =-b
. |A[=20-21=~1 —L, a]
T
Andade:[*s '7] =[_5 ‘3] " a=cos’ @—cos® Gtan’ G and
-3 4 =1 =4 b=2tan@cos’ @
AT :——(adJA) 2 3 :>a=cns’0[1- L QJ i b 200 ey
|A| 7 4 cos” & coséd
= a=cos’@—sin" 8 =cos2@and b=2sinHcos 9 =s5in 20
1 0 0 -2 0 0
27. Ans. (a): Given, A=| 0 1 0 30. Ans. (a) : We have, |A]=|0 -2 0
59 69 -1 0 0 -2
Here, |A] =-1 |Al=-2(4-0)-0+0=-8
-1 0 =591 [-1 o0 o0 . |adjA |= (-8)* = 64
AndadijaA=| 0 -1 -69| =] 0 -1 0
31. Ans. (c): Given, A(adj A) =101
B 1) [N e 8 = | Atadj) A) =101
_ 1 0 0} = |AlladjA=10° (1] ... (i)
5 A4 :m(ade) 0 ’l‘ 0|=4 | = lA"AI:=I[}3
59 o -1 ‘ | [. A snatixcfordern,then |adjA| = |A|™
2dr=1)
1 -2 4 = |Af=10’
A2 -1 3 = |A=10
4 2 0 Now, from (i), we get

28. Ans. (d): |(adj)A) 5 A =10 =100

=1(0-6)+2(0-12) +4(4+4)=2 .........(i)

Given, A = adjB . 2 4 _[2x 4
= |Al=adiB|=|adjBl=2 (Using(i)) SEAnsAdMEhe o ||_ 6 x
= |B[*=2 [ |adjB|H B[, where Bis 3 x 3 matrix| = 2-20=2x-24=2x* =6
= B2 _ = =3ox=13
B —+—A B —(adJB)]
N | B 33. Ans. (a): |AA’] = |A] |A"] = [A']2= (-3)2=9
29. Ans. (b): We have, 34. Ans. (c): . A is singular matrix.
[ 1 »tano]' 1 !an()]" _[a —b}  IAsD
tanéd 1 | -tand 1 b a ‘4 2&‘ 0= 2k*-32=0
Kions 1 tang@]" 1 1  —-tang
"|-tan@ 1 Tsec’O|tang@ 1 =k =16= k=14
2 ¥ el
| wel¢ —mandonsy 35. Ans. (c): We have, A?= 2A
cos’ @tan @ cos’ 6
e e
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= |A'H2A]
= |A[=2|A| [As|kA|—k"| A |foramatrix of ordern|
= |A[[lA]-8]=0
= either| A|=0 or |A|=8
But A is non — singular matrix = | A [# 0

o 2AE2 Al=64

36. Ans. (b): We have, |A| =-7

3
ZGJIAJ =a,A4, +a, 4y, tay A, = Al=-1
i1

37. Ans. (b): Given, |A| =5, order of matrix, n = 3.
ladjAH A I"'=|adjA |= 25

38, Ans. (d): We know that, |adjA | A "™, where n
is the order of A.
Here, |adj A| = |A|2=(-4)}=16

39. Ans. (c): We know that, (adj A)’ = cofactor matrix of
A

11
Here, cofactor matrix of A =[ ]= {(adj Ay

-5 2

40. Ans. (b): We have, |A]| =6+1=7

Al d‘A—2 -1
50, adj 1 3

1 1{2 -1
Now, 4 = —— adj(A) =
o A ?[I 3]

c1ag=|? e
o 2 6

> Assertion-Reasoning (1 mark)

41. Sol. (a) Both A and R are true and R is the correct
explanation of A.

Explanation: Both A and R are true and R is the correct

explanation of A.

42. Sol. {d) Ais false but R is true,
Explanation: Assertion:

sinmz, z<I1
f(z) — 0, = 1
sm{:-l), gy

e e e e e
YouTube Channel Arvind Academy link
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Also, LHL = lim f(x)

-+l

= lim f(1 - h) = lim sin (7 — wh)
b0 h+0
= lim sin (wh) =sin0=0
b0
RHL = lim f(x)
r—+1*
=}ILE:II) f(1 + h)

_ iy ZNa(tA1)
T hob  (1+h)

— _ 1 sin h =
- },"_I.I:, 1+h 0

and f(1)=0
.. LHL = RHL = f(1)
= f(x) is continuous at x = 1.

.. Assertion is false.
Reason: It is clear that f(1) =0

.*. Reason is true,

43, Sol. {a) Both A and R are true and R is the correct
explanation of A.

Explanation: Assertion Here,

{ 2z, ifx<0
flz)=4¢0, f0<z<1

4z, ifz>1

Forx<0,f(x)=2x;0<x<1,f(x)=0andx> 1, f(x) = 4x
are polynomial and constant functions, so itis
continuous in the given interval.
S0, vre kava £~ cherl the continuity at x = 0 and 1.
Atx =0
LHL = him f(x) = wm (2x)

z—+0" z—07
Puttingx=0-hasx—=0,h—=0
i -h)=lim(-2h) =-2 X 0 =0,
s }lI_I’l'{l) [2(0-h) :lul—'»:%( )
RHL = lim f(x)= lim (0)=0

20t 0t

Also, f(0) =0

.. LHL = RHL = f(0)

Thus, f(x) is continuous at x = 0.

Atx =1,

LHL = lim f(x)= lim (0)=0,
T =1~

z—1

RHL = lim f(x)= lim (4x)
z=+11

—1%
Puttingx =1+hasx — 1" whenh = 0
RHL=}li_:gd(l + h];}\ﬂ(4+4h)
=4+4x0=4
.. LHL # RHL.
Thus, f(x) is continuous everywhere exceprat x = 1.

44, Sol. (b) Both A and R are true but R is not the correct
explanation of A.
Explanation: Assertion We have, f(x) = | cos x|

—_—_——
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B { cosx, T#0
1, z=0
Continuity at x =0,

LHL = 1 i =i = = —
;llgsf(o h) }‘Jﬂcos{o h)y=cos0=1

RHL=}I1_1'%f{0+ h)=}iﬂ%cos (0+h)

=limcosh=cos0=1
h—0

and f(0) =1

.". LHL = RHL = f(0)

So, f(x) is continuous at x = 0.

Hence, f(x) is continuous everywhere.

Reason We have, f(x)
cosz, z2>0

B {cos(—z), z<0

_ Jcosz, >0
cosr, <0
=cos X, X ER
But cos x is always continuous in their domain. Hence, f(x)
is continuous everywhere. Hence, both Assertion and

Reason are true, but Reason is not the correct explanation
of Assertion.

= cos |x|

45. Sol. (b) Both A and R are true but R is not the correct
explanation of A.

= (V)7
On differentiating both sides w.r.t. ¥ w. get

d_y_%(ef) 1:6 d

Explanation: Assertion: Let y

dr

dy d

d _L e A eyV'® _evE
MR Vev 2'\/; - 4/Tv/ev? T a/zev®

Reason: Let y = log (log x)

On differenrialing both sides W.LL X, we get

d|

= = = (log (log x)) = = {== (log x)}
lfv _ ..z 1 _

T Tz T

log z
1
zlogz?’

x>1

Hence, both Assertion and Reason are true, but Reason is
not the cormrect explanation of Assertion.

» Case Study Question

46. Sol. (i) (d) %1
Explanation: <1
(ii) (b) X5
Explanation: X5
(iii) (a) X2
Explanation: 32
(iv) () Vinod
Explanation: vinod
(v) (a) Sunil
Explanation: Sunil

YouTube Channel Arvind Academy link
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47. Sol. (i) (b) 300 Explanation: 300
(ii) {b) X500 Explanation: 500

(iiii) (c) X400 Explanation: 400

{iv) {a) O Explanation: 0

{v) (c) [Q| Explanation: |Q|

» Questions

2 3
= = |Al==12412=0
48. Ans. Given, -4 -6

~. Ais a singular matrix
-6 4] [-6 -
adj A= = -
-3 2 4 2

: |: 2 3 ]_—6 —3} |:0 0}
Now, A(adj A) = =
-4 6|4 2 0 0

-~
=32 3 )
2 [ia 6| W

Similarly, | A |l = 60 i) (]Al=0
imilarly, =g ol = (i) C-|AI=0)

From eauationr (i}, {ii) and (iii};

And (adjA)A = I:f

Wo howe Ajadj A) - 1adj A} A = |A]l

3
A=
49, Ans. We have, -4 7

AT L
TR g

50, Ais a non — singular matrix and therefore it is
invertible.

7 41 [7 3
dji A= =

o [3 2} [4 2]
=La@A=l7 3
N 214 2
:>2A":[jf 3]
4 2
2 =i
Now, 9/ — A= 9[ 0} [ 3]
01| [ 7

2 H2 L e

Hence, 24 =9/- A4,

=14-12=2%0

Hence, A

Page 7
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50. Soln. Given, A is a skew — symmetric matrix of
order 3.

So, A=—A"
Now, |AH-AT|
|Al=(-1) |AT|
{-'IkM:k"IAI ]
wherenisof order A
[Al==[A] [[AT I Al
|Al=-|A|
|A[+[A]=0
|AI=0
det A=0

i.e.,

51. Soln. Given,
x=2y=4
=3x+5y=-17
The above system of equations can be represented
in the matrix form as

1 2x|_ 4
-3 5 ly] |7
Or AX=B8B,
(1 -2
Where A= sk =’Vx-|
-3 5 _yJ
5
And B =
-7
1 -2
Now, Al= =5-6=-1%0
ow |A| ’_3 5 ‘
. A 'exists.
Hence, the system has unique solution given by
X=A'B
I 5 2
Now adf A=
31

SD A-I=Ladj A:

2157

|A| x| -1 | |-l
-5 -2 y| 1[-34] |34/11
=[a3 -1] . x=—land y=34/11
Now X=A"'B [comparing corresponding elements]
' -1
X -5 =24 Y= ]
[y]=[—3 —1}[—7] - {34“1]
- —20+14 53. Soln.
-12+7 . SR |
|:xi|_[_6:| Given, A= 1 2
¥ -5 And AB=1
e — E
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. x==b6and y=-5.

52. Soln.
2

]ana’ B=|:_13}
-1 1
AX=B

Multiply by A”on both sides
A'AX=4"'B

IX=A"'B [
= X=A'B

)

’=—5—6=—11¢0

[5
Given, A=
3

Now, A= [5
3

5 2
3 -1
S50 Ais a non - singular matrix.

As a result A exists.
Now cofactors of A are

Ci=-1C,=-3
Cy=-2,Cy =5

|Al=

12

T
G C]
A =Laa}'A

Gy G
-1 =2
-3 5
[A|

_3“7_
5, =
. -1 -2
w113 5
Now by equation {i)
1 |-1 -2(-13
X=—
—Il[—3 S}[I :|
1 [ 13 -2
T -11]-39 45

Then, adj(A) = [:

1 = [j

[ > ] http://bit.ly/21YvIGF Page 8
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56. Soln.
IB=A"] Since | kA [=K" | A|, where n is the order of
B=A" matrix. =27 |A|
[3 —4] |3A1=3'(A) or k=27
Now, A=
-1 2 57. Soln.
3 4 4 6
A= =3x2-(-1 —4 A=
Al ‘_l 2‘ (~1)x(-4) [? 5}
=6- 5 -6
6-4 adj 4 =[
=2=0 -7 4
So A can be calculated. 4 6\ 5 —6
Cofactor of matrix A, A(adjA) =[7 SJ( 7 4 )
€ =2,C,=—(-1)=1 >
- 35-35 —42+20
) 2 1 2 4
| Lo -2
T =—(adjA)
|Al 3-2x x+1
A=
1 [2 4} 2 4
== 58. Soln.
21 3 Since A is a singular matrix. i.e., |A| =0
[ 2 3-2x x+ l’ _o
172 372 2 4 4~
Cr. H3-2:1=-2(x+1)=0
54. Soln. Or, 12-8x-2x-2=0
Let C, be the cofactorof a,in 4=[a,]. Then, Or, —-10x+10=0
C, = cofactor of a,, = (=1)'"'7=7 ! =
C,, =cofactor of a,, =(-1)"?6 =6 59. Soln. Since, A is a singular matrix
C,, = cofactor of g, =(-1)*"'5=-5 L+x 7
C,, =cofactor of a,, =(-1)*"*1=1 3-x 8§
So adj Ais Or, 8(1+x)-7(3-x)=0
adj A= or, 15x-13=0
-5 1 13
7 5 Or X = E
il
-6 1
60. Soln.
We know that
55. Soln. - (AB)adj(AB) = AB|=adj(AB)AB) .........{i)
ThenG”E"' ’T vy (AB)adjBadjA)

, = A.Badi Badi A= A(BadjB)adj A
= |AIAHT g ¥R
= |A[AEI [MAHA]
= |Al'=1 [ 11
= | A=+l Ans.

====——m—LL——— .= I —
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= A(B|DadjA [. BadjB=B|I]

=| B| (A.adj A)

= B|lA[l [-AadjA = A|l]
=[A|[BJI

=|ABIT .. (i)

From (i} and (ii), we get
AB(adj AB) = AB(ad)B.adj A)
Pre-multiplying both sides by (AB)™', we get
(AB)"'[(AB)adj AB]

=(AB) '[(AB)adjB.adjA]

Or adj AB = adj B.adjA

cosa -sina 0
A=A|sina cosa 0O

' 0 0 1
61. Soln. We have,
Clearly, the cofactors of elements of |A| are given
by
A, =cosa; A,=—sina;A,=0,
A, =sina; A, =cosa; A, =0
A, =0,4,, =0 and A,, =1

AII AII A]}
fn (IC{:.’(A) = A1| Az: AE]
A;l Ay, AH..

[cosa -sina 0]
=|sinag cosa 0
0 0 1

[ cos¢  sina 0]

=|-sing cosa O
| 0 0 1
Now, A(adjA)

cosa -—sinag 0)f cose¢ sina 0
=|[sing cosa Of —sing cosa 0
. 0 0 1 0 0 1

cos’ @ +sin’ & 0 0
= 0 sina+cos’a 0..()
0 0 |

cosa sina 0
(adjA).(A)=| —-sina cosa O
0 0 1

YouTube Channel Arvind Academy link
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cosa -sinag 0
sinag cosa 0

0 0 1
cos’ @ +sin’ & 0 0
= 0 sin"@+cos’a 0
0 0 1
1 0 0
=0 1 0] ... (n)
0 01

cosa —-sina 0

And |Al=|sina cosa 0

0 0 1

=1.(cos’ a+sin’ a) =1
From eqs. (i}, (ii) and (iii), we get

A(adjA) =(adjA). A5 AL

O (11)

62. Soln.
|Al =3(3-6)+ (-2} (-12-14)+1{12+ 7) =622 0
Hence, A’! exists. Let ¢, represent the cofactor of
i, j )th element of A. Then,

¢, =3,6.,=26,c; =19,c, =9,c, =—16,c,, =5

dEL 4 €3 6 =-11.
-3 9 5
adiA=|26 -16 -2
9 5 -1
-3 9 5
A :61_2 26 -16 -2
19 5 -11

Then given system of equations is equivalent to the
matrix equation

X 14
AX =B, where X =| y |,B=|4
z 0
or X=A4'B
-3 26 19|14
=i 9 -16 5 |4
62 5 =2 -l11f|0
62 1
=6i2 62 |=|1
62 1

Hence,x=1,y=1,2=1

)] http://bit.ly/21Yv)GF Page 10
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= X=A"'B
63. 5oln. sy
| 2 1 X 2/5 =1/2 1/10 4
Given A=|-1 1 1 = yis|so 0 U5 o
z 1/5 1/2 3/10|| 4
1 =31 = 2 =
|A=1(1+3)=2(-1-D+13=1) 8.2
=44+4+2=10 <1 |3 9
Co-factor Matrix is: = y|= i_i
4 2 2 _ 55
=|-5 0 5 14,8
1 -2 3 ) :5 5
~. adj A =transpose of above matrix % 2
4 -5 1 = y|=|0
=|2 0 =2 z] 12
2 5 3 =12 y={) z=2
4 =WMA) 64. Soln,
|A] 1 -1 0
; 4 -5 1 Given A=|2 3 4
=Ez 0 -2 o L 2
2 5 3 (2 2 -4
[2/5 -1/2 1/107] And B=|-4 2 -4
> 4'=|1s o -1el : |2 -1 5
| 175 1/2 3:’10J [ 244 2-2 4+4
Given set of equations are: AB={4-1248 4+6-4 -8-12+20
x+2y+-=4 L
—4+4 2-2 —4+10
_x+'}| = o
x=3y+z=4 ¢ o %
1 2 1][x] [4 =2 6.0 =61
=>(=-1 1 1fy[=]0 LR
1 -3 1z (4 Ab=
= Premultiplying by A"
o 'A{ThBid by A™, we get AL AR
ultiplying both sides by A, we ge a )
= IB=6A"1 vATA=]
A'AX=A"'B ( :
= B=64" (v IX=X)
- a-lp
6
Given equations are:
x—y=3
2x+3y+4z=17
y+2z=7
I -1 0|x 3
=5 2 3 4|y|=|17
0 1 2|z 7
e e |
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3
AX =C,whereC =17
7
x
X=|y
= Ad'Ax=4'C
=5 X=4'C
2 2 4|3 12 2
= X=%—42—4l?=—1—v6=—1

2 -1 5|7 624 4
x=2, y=-landz=

65. Soln.
a b ¢
letA=b ¢ a
c a b

at+tb+c b ¢

=lb+c+a ¢ a| [Applying C, > C,+ G, +C,]
c+a+b a b

1 b
=(a+b+¢)|l a [Taking out{a+b +c)
1 a b
from C4)
1 b ¢
=(a+b+c)|0 c-b a-c| (Applying
0 a-b b-c
R, > R,—Rand R, >R, —R|]
=(a+b+c) Z:z E_Z [Expanding
along C4]

=(a+b+c){—(b—c)’ —(a—c)a-b)}
LHS = —(a+ b+ c)(a’+ b+ ¢*—ab—be—ca)
Also, RHS =

—(a+ b+ c)(a+ bw+cw? )(a+bw’+cw)
=—a+b+c)(a’+abw’+acw+abw+b’w +
bew’ +acw’ + bew? +c*w?)
=—(a+b+c)[(a’+ b+ 7+ ab(w’+ w) +
bo(w?+w*) +ca(w+w?)]
=—(a+b+c)a’+b’+c’—ab—be—ca) = LIS

e

YouTube Channel Arvind Academy link

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

= http://bit.ly/2IYvIGF

66. Soln.
Let
1 1 1
A=| l+sinA 1+sin B 1+sinC
sin A+sin° 4 sinB+sin’ B sineC+sin’ C
1 0 0
= l+sind sin B —sin 4 sinC -sin 4
sin A +sin® 4 sin® B—sin® A+sinfB-sin 4 s C-sin® A +sinC - sin A

Applying C, - C, -C,
G -G -G
! 0 0
T+sin 4

= sin 8 —sin 4 sin C —sin 4

it A+sin’ 4 (sinB-sinA)sinB+sinA+1)  (sinC—sinA)sinC+ sinA+ 1)
1 0 0
14sin 4 | 1

= (sinB=sinA)sinC-sinA)

sind+sin’ 4 sinB+sind+1 sinC+sin 441
Expanding along Ry, we get
(sinB—sinA)(sinC-sinA)|sinC+ sinA+ 1 —sinB—sinA—1] |§
= (sinB—sinA)(sinC—sinA)(sinC—sinB)

A=0
= (sinB-sinA)sinC-sinB¥sinC—sinA) =0
= sinB-sinA=0 or sinC-sinB=0o0r sin{’—sind=0
= A=A orC=8BorC=4
= AABCis an isosceles triangle.

| 67. SHin Le .th2 st »f varieties of pens A, B and C be

X, a.d 2 respeltively.

From question
x+y+z=21
4x+3y+2-=60
6x+2y+3-=70

The given system of linear equation in matrix
equation is as follows

AX =B, where

1 1 1 X 21
A=(4 3 2|, X=|y|andB=|60

6 2 3 z 70
“ AX=B =X=A"B (i)
Now

I 11
[Al=14 3 2|=1(9-4)-1(12-12)

6 2 3

+(8-18)=5-0-10=-5=0

Page 12
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A4,=9-4=5 A,=-(3-2)=-1 4,=2-3=-1 If Ag. is co-factor of ay.,then
A=A SREG S BEr G Rna A..=t—n"'|0 S alisgs
A,=(8-18)=-10 A,,=—(2-6)=4A,,=(3-4)=-1 -2 1
5 0 —1{} 5 _1 -1 ,Jf”:(—l}ldl _{]2|={_2_0]=_2;
o Adj A=|-1 -3 4 |=| 0 -3 2 ¢
-1 2 -l -10 4 -1 Au={—l)“L l=0;
l l 5 “"1 _1 A., =(_]}].l '; ; =3_0=3;
: A_I=Tﬂdj AZ—E 0 -3 2
L4 -10 4 -1 A,j=(—1)-"-‘: ;=0-|=-1
Now from (i} X =A"'B ol
x 5 -1 -1][21 4, =1 o == ll=20=5,
y:—10—3260 L
: 10 4 -1][70 An=C") 1‘=_('+2}=_3
£ gl 1F] 2 Ay =19 l|=—(—2.—1)=3
D |y|=—=|-40|>|y|=|8 I =2
- S 1
& =10 z] 8 Ay, =(-1) |=—(3—1)=—2
= x=5 y=8 2= 13 .
= Costof pen A= Rs.5 6 2 21 [6 -3 3
Costof penB=Rs.8 adf A=|-3 0 3| =2 0 -2
Costof penC = Rs.8 3 -2 -1 -2 3 -1
| y y
il 68. Soln. Let x, y and z be the awar .cu non y fo | E | A I“ﬁ -Iﬂq’} A
honesty, regularity and hardwork. Ko
According to guestion, the system of equations are ¢ =¥ 3
x+y+z=6000 ... (1) =-l- 2 0 =2
x+3z=11000 .. (i) 6l 5, 3
x-2y+z=0 ... (111) Putting the value of X, A' and B in X = A" B, we get
The given situation may be written in matrix form X 6 =3 3 |l6000
asAX=B 1
4 = =—(2 0 =2(11000
o1 x 6000 717 % s B ol &
Where A=|1 0 3|, X=|y| B=|11000 &
1 =2 z t |[36000-33000+0 ] 13000
Fr =~|12000+0+0 = | 12000
o, [ O S=H0+0=Il-D] -12000+33000+0| | 21000
SR x] [500
y . ; (—2—?1)=6+‘2—2:Iﬁ.§"—'0 = y|= 2000
ence, A" exists and system have unigue solution. z) 3500
= x=500, y=2000, z=3500
69. Soln.
——_————————— e ——
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Using determinants, the line joining A(1, 3) and
x y 1
B(0,0)isgivenby |1 3 1=0
0 0 1
= 1I3x-y)=0= y=3x
Now, D(k, 0} is a point s.t. area of A4BD =3sg.
units

1 3 1

o 0 1=3

7
k 0 1

= 0+3k)=16=k=%2

70. Soln.
1 -2 3 1 0 -2
A= 0 -1 4|2 4'=[-2 -1 2
3 B 304 |
1 0 -2
A'l=|-2 -1 2|=1(-1-8)-2(-8+3)

3 4 1
=-9+10=1=0. So, (A"} exists.
Let the cofactors of @, 'sare 4, '« A’
Now, 4, =-9, 4, =8, 4,= -,
Ay =-8, 4, =17, 4, =4,

Ay =-2,4,=2, 4, =-1

-9 -8 -2
adj(A)= 8 7 2
-5 4 -1
o -9 -8 -2
Ay =2R) g 7
Al -5 4 -1
71. Soln.
-1 -2 -2
A= 2 1 =2
Here, e =t il
-1 -2 =2
=5 |[A=12 1 =2
2 -2 1
=—1(1-4)-(-2)2+4)-2(-4-2)
=3+12+12=27

Now, 4, =-3,4,=-6, A, =-6,
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Ay =6, 4, =3, 4,,=-6
A, =6, Ay =—6, 4;=3

-3 6 ©
sadjiA=[-6 3 -6
-6 -6 3

-1 -2 =2|[-3 6 6
o A(adjA)=| 2 1 =216 3 -6
-2 1 6

2 -6 -6 3
27 0 0 1 00
=0 27 0 (=2710 1 Of=A]l,
0 0 27 0 0 1
72. Soln.
{2 -1] , [2 —l][z —1}
A= = A =
-1 2 -1 2l-1 2
2 5 -4 .
A =
= [_4 5] (1)

Now, 44—-3/=4 B =h gt ¥
-1 2 0 1
5 4
= 4/1—3;:{ ]
-4 5

Fom (i)ani (i), w2get

A =44-3

Pre-multiplying by A'* on both sides, we get
AN A)=4A™ 4-3471

=  A=d4l-34" [ AA"=]]

= 347 =41- 4

(1)

= A'zif—l.ﬂ
3 3

_afr 0] af2 -1] [2/3 1/3
3o 1] 3]=1 2| 173 243

73. Soln.
cosa —-sina 0
A=|sinag cosa 0
Given, 0 0 l

Now, A, =cosa, 4, =—sina, 4; =0,
4, =sina, 4,, =cosa, 4,, =0,
Ay =0,45=0,4; =1

—_—ee e |
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cose sina 0]
~oadj(A)=|-sina cosa 0
0 0 1

cosa -sina 0] cosa sina 0

Aadj(A)=|sina cosa 0| -sina
0 0 1 0 0

—

1 00
=0 1 0 aeiaicli)
0 0 1
cosa sina 0| cosa -sina 0
adj(A).A=|-sina cosa 0| sinag cosa 0

0 0 1 0 0 1

1 0 0
=0 1 0| .. (ii)
0 01
cosa —sina 0
|Al=|sine cosa 0
0 0 1

=cosa(cosa—0)+sina(sinag—-0)+0=1
{11}

From (i}, (i} and (iii), we get

A(adjA) = (adjA)A = A /.

74. Soln.
2 -3 5
A=13 2 -4
We have, L1 =2

————— e e e e
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cosa O

2 -3 5
= |A=3 2 4
1 1 =2
=2(—4+4)+3(-6+4)+5(3-2)
=—6+5=-1%0
A~ exists.
Now, 4, =0, A4,=2,4,=14, =-1,4,=-9,
Ay =-54,,=2,4,,=23,4;=13
0 -1 2
adj A=|2 -9 23
1 -5 13
0 -1 2
Now, A":Laajr'A:(——l) 2 -9 23
L 1 -5 13
0 1 =2
=-2 9 -23
-1 5 -13

The given system of equation is
2x—3y+52=11,3x+2y—-4z=-5x+y—2z=-3
The system of equations can be written as AX =B,

>=-3 5 x 11
viere A |2 2 4| X=|y|.B=|-5
1 1 2 z -3

Since A exists, therefore, system of equations has
a unique solution given by

0 1 =271 1
X=A"B={-2 9 -23|-5|=|2
-1 5 -13)[-3| |3

— _x=1,y=2and__: ;

e —
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Chapter — 05 (Solution)
Continuity and Differentiability

» MCQ (1 mark)
1. Soln.{d): f(x)=2xand g(x}:%ﬂ both are

continuous function.

X
So the function g(x) can be discontinuous.

S(x)
if, f(xX)=0=>2x=0=x=0

g(x).

Hence, at x = 0, —is discontinuous.
X

4-x 4-x

dx-x x(P-x32:x)

=

2. Soln.(c): f(x)=

So, fix) is discontinuous atx =0, _, -2.

3. Soln.{b): f(x)=2x—1]|sinx

)= —(2x-Dsinx, x<1/2
JO=1 ax-lsinx, x21/2

Lf[ ) hof(ifZ h)-f{l1/2)

—h
iy 120/2-h)~1]sin(1/2—h) -0
o -h
i 2l 2-0) o ci2)

S(/2+h)=1(1/2)

h
_ i [20/ 2+ k) ~1]sin1/2+h) -0
-hgg h

:limﬁm“}:ﬂ:hin(lﬁ}

h—0

RF(1/2) =lim

Lf'(1/2)=Rf(1/2)
So, f{x) is not differentiable at x = %4
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Hence, f(x) is differentiable ¥V x € R —{%}

4. Soln. (a): f(x) = cotx is discontinuous if cotx —» o0

= cotx=cot0=> x=nr and Vv ne Z.

-X

5. Soln. (a): f(x)=el‘=;f()()={e:
€

x<0
x>0

e"is continuous for allx >0 and e "is
continuous for all x < 0.

Now, lim f(x)=lime* =¢" =1
=0 a0

Im "()=lime =€’ =1

lim £(x) = lim £(x) = lim /(x) = 0)

Hence, f(x) is continuous everywhere.

0- h) f(0
1) =tim 24 (0)
2 3
(1+h+-h +h +...J—l
et 23
=lim =lim
h—0 -h h—s0 -h
=Iim(—l—i—£+....J=—l
h—0 21 3
. f(0+h] —f{0) e -1
UE =i,
2 i
[I+h+h +}l +...]—l N
=li 2 2 =lim I+£+£+ =1
~ A h ] TR TH

L(£'(0)) = R(f(0))

SO f(x) is not differentiable at x = 0.

http://bit.ly/21YvIGF Page 1
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» .|
6. Soln.{a): f(x)=x"sin— for x=0
x
lim f(x) = lim* sin 1
x—0 - x—) X

]
Since the value of sin — is between -1 to 1.
X

i 0 i 2
|l_13{']1x1 sm(—} =(0)° x(valuebetween—1to1)=0
x X
il So f(x)is continuousatx=0

If lii;r} S(x)=1f(0) = f{0)=0

N

mx+1, if x<—

[

7. Soln. (c): f(x)=
sinx+n, if x>=

SRR

lim f(x) = lim(mx-+1) = % +1

X—r
L J
™

lim f(x)=lin;(sinx+n)=sing— ri=1-n

e X—h
l—r., ¥

; -y ; T
Since the function is continuous at x = E

mT mrx
= —+Il=l+n=>n=—
2 2

8. Soln. {b): From the graph of f(x) = |sinx|, it is clear
that f(x) is continuous everywhere but not
differentiable at x=nr,ne .

9. Soln. (b):

22
y=log ;
[l+x'

}:> y =log(l1-x*)-log(l+x*)

Differentiating w.r.t. x, we get

dy 1 1 —4x
L —(—2x)— 2x)=
dx l—x‘( ) (%) 1—x*

1+x?

10. Soln. (3): y=fsinx+y= y’ =sinx+y

Differentiating w.r.t. to x, we get
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dy dy

2y—=cosx+—= & — S8
dx

dx  2y-1

11. Soln. (a): Let y=cos '(2x*=1)=2cos ' x

Differentiating w.r.t. cos™' x, we get

dy :2d(cos"x):
d(cos'x)  d(cos'x)

12. Soln. (b): x=£* ....(I), y=t' ... (i)

From (i) and (ii), we get y = x"

Differentiating w.r.t. x, we get

& _ 3.
dx 2

Again differentiating w.r.t x, we get

d’y 3 3
—_—_—— = — F i
dx’ 4\{; 4t {Erom ()

13. 5ol 1. (1): in :e } olle’s theorem satisfy in [O.Jf_a].
s f©)=0=3c-3=0
sl = t1=> c=1

(v c=—-1¢[0,43])

14. Soln. (b):

9.2
fO-f_ 1 _[3

S©==37 e 2

= l-l,z : :>i,=l—g:>cz=3:>c=isﬁ
¢ 3x2 ¢ 3

= =3

¢ —3e[l,3])

15. Ans. (b): Letx=1.5
SolkHils 1;!11; f(x)zbarq[l.s—h]:l
AndRH.L = Lt f(x)=*L_L[l.5+h]=1

5

. LHL=RHL

.. f(x) is continuous atx=1.5
e —
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Also, greatest integer function is discontinuous at Also,
all integral values of x.

S(=2-1=1lim f(x) = lim £(x) = fx)

16. Ans. (b): Since f(x) is continuous at x = 5, ", f{x) is continuous at x =1

- ; Now, L.HD. =
= lim f(x) = lim f(x)=15) " | -
' . im SO _ o, X7 piixany =2
= 39)-8=2k=T=2k=>k=7 o x=1 et x=
T T U T ) N
-l x—1 = x—1
17. Ans. (c): Since, greatest integer function i.e., [x] is - L.H.D.# RH.D. .f(x) is not differentiable
continuous at all points except at integers,

atx=1.
*. f(x) is continuous at 1.5.

1+ 1+
22. Ans. (c): Given, sec’ [!—I) —a=seca=—2>

— 1—
x, x>0 Y Y
J(x) = x|= 55 apa On differentiating, we get
18. Ans. (c): =
! ; : 3 (l~y)+(l+x)dy
The function f(x) is continuous everywhere but ¥ _ 0= (14 x)ﬁ -yl
not differentiable at x=0 as at x=0 (1-y) B N =&
Lf(ﬂ) f{x) f(o)_l 0:_1 - Q=y—]
=X dx l+x
Rf'(0) = lim f(_",]'_‘%@l . 1imnx_“0 =1
0" xX— X X — = X
. y =log(sine")
LF(0) # Rf(0), s0 f{(x) is not differentiable A R ()
—— | Differentiating w.r.t. x, we get
) | a_’\ = 4 2 (si )= ,t mse‘_ie‘= - cosec e
A Lne da sine” dx sine”
19. Ans. (c): Let y = x* W

Taking log on both sides, we get
log y=2xlogx

24. Ans. (a): Given, y =tan™' (e”)
Differentiating both sides w.r.t. x, we get

2.4 4
Ly _f 1 p e s T
53—2{x;+logxll} A 1xe? 1127
= %-Zy{lﬂogx} 2x* *(1+logx)

25. Ans. (d): We have, x = 4cos4f + Bsin4s
Differentiating both sides w.r.t. t, we get

20. Ans. (a): Given, ¥*(2-X) =X’
dy _ (2-x)x3x*=x(=1)

% _ A(=$in40.4+Bcost 41 4 (i)

, 2 g g s i :
=yt = > =2y Again differentiating both sides of (i) w.r.t. t, we

-x dx (2-x)* get
2 3 2
3 £=L2-‘1:,(d_y] _6-2_, 4X o 4A(cos4t).4+4B(-sin41)4
dx 2y(2-x)  \dx),, 2xI dr’
=-16A4cosdt —168sin4t = -16(Acos4t+ Bsin4t)
=-16x
21. Ans. (a): Atx=1 “'l“. f(x)=linl1x2 =1
And lim /()= lim2 - x=1 e )
= ﬂ——e = — d By =y
dx dx’
e
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27. Ans. (b): Given, x=t* + 1 and y = 2at sin2x \
=Iim( ) =1
:>£=21=>d—y=2a .'.d—y=E =0y 2x
d dt ax Also, f(0) = k
d_zlf_:j ﬂ=i. d’y Hence, k = 1
a7 de 20\ dx? s
e | [oonsks b
24" 2a 31. Ans. (b): We have, f(x)= lxsmx
=, x=0
28. Ans. (c): We have, y =sin(2sin"'x) 2
** f(x) is continuous at x = 0.
= y=:;in|:sin‘l(.’Z::nj']—x2 )] -
2sin® —
. l-coskx 1 . 1
%sin” x =sin”~' 2x ’l-xz] ym—‘—=_:>11£n7_=_
[ =0 ysinx 2 Fayy 2 sinx 2
= y=2xyl-x° srusinll) 2 x
= y =2xx 2 +241-x° 4x 42 i Si“(%J I |
e —} X :—,2 sy B0 ik
241-x* I-x = 111332. 4 kx (sinx) ~ 2
...... (ii) 5 .
JT=x (-8%) - (4 X2+ ) x —rr .
- - 2y1-x* = —=—= k=41
. yz_ l_xz 2
s —-6x = (d-Ry _d\--‘_ﬁt | Aubk<0 2y =
(1=x W1 - SN T |
Now, consider xy, —4y 32. Ans. (a): We have, f(x)=1{|x|’ L
-1, x20

3
LA g T (usig () a6iuN]

\“—Iz X
=-1, x<0

=4x3—6x = f(x)=9-x

h_xl —], x=0

Thus, (1-x*)y, =xy, -4y = f(x)=-1V xeR
= f(x) is continuous ¥ x< Rasitis aconstant

3 function.
29. Ans. (d): We have, y = log‘_[—xﬂfJ
, 81 33. Ans. (c): We have, " +e' ="
. d_y=e_;'l2_2x=3:d'zf=_i1 = e +e =1
e X x Differentiating w.r.t. x, we get
30. Ans. (c): Given, the function f is continuous at x = 0. At % -¢' =0= % =—

- lim /() =10).
34. Ans. (d): We have, y =log(cose™)

Now. Liﬂf(x) Differentiating both sides w.r.t. x, we get
. l-cosd4x . 2sin’2x .. sin’2x dy _ 1 (-sine’).¢*
Sl Sl dx  cose’
YouTube Channel Arvind Academy link 3 http://bit.lv/2IYvIGF Page 4
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&S

35, (i)

Ans. (a): Let u =sin'1(2le—x2)

o 1
And v =sin 'x,£<x<l

= sinv=x

From (i) and (ii), we get
u =sin'(2sinvcosv) =sin '(sin2v)

= u=2v

Differentiating with respect to v both sides, we get
L3,

dv

36. Ans. (a): We have, y = 5 cosx - 3 sunx

=-=5sinx-3cosx

2
= g ¥=—SCosx+3sinx=—y
dr_

37. Ans. (a): We have, x =asecd

f !
= 4 atanf@sccand y=b .ant’ = - Y - bse
de ag

S Q =ﬂ. :.E_?—coseca
dx

atan@secl a
d-'}’ =_—“'[;'cos.e.c{?cattﬁ'ﬁ
dx* a dx

: :_—bcol30

-bh
=—coseccot & )

a atanfsecf a

, {ﬂ] _ =33
Ei"_:i !

3 a
» Assertion-Reasoning (1 mark)

| 38. Sol. (c) Ais true but Ris false.
| Explanation: Assertion:

~3; B3
R it

|
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.LHL = lim f(x)=

z—0"

=1i + :3
e

lim f(0 - h)
z—0"

RHL = lim

z—0%

=lim (3-h)=3
jm @

f(x) = ilg% f(0 + h)

and f(0)=3-0=3
= LHL = RHL = f(0)
So, f(x) is continuous at x = 0.

Reason: At x = 3 L.H.D = lim {&-/0)
=3 -3
= lim (3-2)-0
r—t T3
= lim(—-1
:—IG( )
=)
z)—f(3
At the same point RHD = ! :_;t )
= Jjm 290
r—3 T3
=1

So at x = 3, LHD#RHD

39. Sol. {b) Both A and R are true but R is not the
correct explanation of A.
Explanation; Assertion We have, f(x) = |cos x|
(ecosr. z#0
L, z =
Continuity at x =0,
LHL = lim f(0 - h) = lim cos (0-h) =cos 0 =1
h—0 h—0

RHL = lim f(0 + h) = lim cos (0 + h)
h—0 h—0

=limcosh=cos0=1

h=0

and f(0) = 1

. LHL = RHL = f(0)

So, f(x) is continuous at x = 0.

Hence, f(x) is continuous everywhere.

Reason We have, f(x) = cos [x|
COST, z2>0

B { cos(—=z), <0

__Jcosz, >0

~ lcosz, <0

=cosx,XER

But cos x is always continuous in their domain.

Hence, f(x) is continuous everywhere.

Hence, both Assertion and Reason are true, but Reason is
not the correct explanation of Assertion.

40. Sol. {b) Both A and R are true but R is not the
correct explanation of A.
Explanation: Assertion We have,

http://bit.ly/21Yv)GF Page 5
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f(x) = cos {xz]
Atx=rc,

LHL = lim cos (c - h}2 = cos c?
h—0

RHL = lim cos (c + h}2 = cos ¢2
h—0

and f(c) = cos ¢

.. LHL = RHL = f(c)
So, f(x) is continuous at x = c.

Hence, f(x) is continuous for every value of x.
Hence, both Assertion and Reascn are true and Reason is
not the correct explanation of Assertion.

41. Sol. (a) Both A and R are true and R is the correct
explanation of A.

Explanation: Both A and R are true and R is the correct
explanation of A.

42, Sol. (¢} A is true but R is false.
Explanation: Assertion: It is a true statement.

Reason: We have, f(x) = | x|

Atx =0,
LHL = lim £&0-/0
h—=0" ~h
= lim L el
h—0~ —h
= lim 4 =-1
h—0- —h
[ 0+k)— f(0
and RHL = lim L0+h) ()
h—0+ h
i |0+h|-0 3 h
= lim =lim -=1
oot A h—sot h

Here, LHD = RHD, hence f{x) is not continuous at x = 0.

» Case study [4 Marks]
|x=3|, x21
S =9x* 3x 13
-, x<d
4 2 4

43, Ans. Given

—(x=3), 1€x<3

f(x)=4x-3, x23
X 3x 13
T =k ¥El
4 2 4
{(JRH.D.atx=1
F=timdCD-RD o ~Qrh=3)-[(1-3)]
o h b0 h
=hmw=]1 __h=—l
Ao h ha0

S —

YouTube Channel Arvind Academy link
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(i) LH.D. atx=1
it J=h)—~111)
S0 = lim P
B 3
(1-h) _2(]_h,+£]_[1_1 9}
) 4 2 4 4 2 4
=lim
h—0 -h
[1+A* =20 3 3k 13 1 3 13
7.._+_+______+.___
s 4 2 2 4 4 2 4
-0 _h
[ h, 3k
T wme X e 2
= lim| 422 =im{h—+i]=0—1=—l
A -h a0l —dh  =h
{iii) {a) We know, that function f(x) is
differentiable at x = 1 if L.H.D. = R.H.D. = f(1)
= “1=-1=-1
Hence, the given function f(x) is differentiable at x
=1.
OR
(b) Differentiate f(x) w.r.t. x, we get
I
| -1, 1€£x<3
Jixy=«1, %23
x 3
——=, x<I1
2 2
-1 3 4
()=-land f(-1)=——==—=—
S'(2) (1) 5 5

T

@ http://bit.ly/2IYVIGF Page 6
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» Questions q[l—sin[£+h]:|
—lim 2 " g(1-cosh)
sin’ Ax b .4 P Ay |
44. Ans. We have, f(x)= x * ;tois [:r—Z(EthJ]
1; x=0 . . h
continuous at x = 0 q 28I 2 _q.2 ¢
" LH.L. =RH.L =Ex£l-r}'} I 4 "4 4 sa"df(ﬂz) E
—X
= 2 =
g, ppEIEE gy S0 AR S
x—l X x—0 lhx- v l:-.‘?-:p
2 8
2 sin Ax ) 2
= 2 Lt —1=4%1=1 i
a0 Ax = p:Eand g=4

| = A=l A=%I
47. Ans. Given that f{x) is differentiable at x = 1.
Therefore, f(x) is continuous at x=1

45. Ans. We have, ¥ = Va4 TVa+x = !L“I‘l f(X}=}iT|f}, f)=Af1)

@l L ool b L o :
Tl 2 g Jarx 2-Ja+x 4 JaJ(aJr_XHaer Dl}_rﬂ(x_+3x+a)=lf_[,r,l(bx+2)
= 1+3+a=b+2>a-b+2=0 ... (N
Again, f(x) is differentiable at x = 1. 50,
46. Ans. ' f(x)is continuous at /2. (LHD.atx=1)=(R.H.D. at x = 1)
; : I ST () -RD
— :.ﬂ i 1. ) = —
Jim fe=lm /O FYDD . T 2o
: : T . (x 243x+a)—(4+a) . (bx+2)—(4+a)
= ek =fifpeersl WER
oy T_, = limx'+3x—4=]inrbx—2—a
lim 2 liml—cosjh X x4—1 | i ;_;b
= = =3 x+4)(x-1) .. bx—
e 3C052(£—hJ #0 3sin”h :>.r—> xX— !rl—rfi] x—1 [FFOI"I"I {1n
; . b(x-1
(1-cosh)(1+ cos’h+ cosh) = lxlilll(x+ 4)= I.rlg;l i‘—l ) =5=5

=lim
40 3(1—cosh)(l +cosh) Putting b = 5in (1), we get a = 3.

2 (1+cos’h+cosh) 1+1+1 1
#50  3(]+cosh) (+1) 2 Hence,a=3andb=5

And lim f(x)—hmf( )

x—3xi2

5o = l."! Cowxy T
48. Ans. We have, ¥ =€ + (cosx)

= el ooy et{lnoosx)
aj’ d ¥ frcos x
a = cix —(x’cosx)+¢€ —(x Incosx)
= e" (2 xcosx - X ’sinx)

X :
+e" % | In cosx— sinx
COSX

= e"z“‘“(2 XC0sX— X sinx )+ (cosx)*(In cosx— xtanx)
L e e e e e e e e
| YouTube Channel Arvind Academy link @ http://bit.ly/2IYvIGF Page 7
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49, Ans. Given, log(x3+ yz) =2tan"’ (Z]
x

On differentiating w.r.t. x on both sides, we get

1 dy | d[y)
2x+2y—=|=2 ——| =
.r!+y2( e yde X +_y_‘dx X
P

2x g
X+t E+yide xP+y

dy| 2y
== 3
dx| x* +y°

. J

Ay-X)dy 2% (y+x)_ dv _x+y
= 2 2 S 2 3 3 == T—
XHytdx x4y x dx x-y
50. Ans. Given ¥ = ()™ +(cosx)™”
Let u=(x)™", v=(cosx)™ .. y=u+v
= Q — d_l{+ ﬂ ..... (i)
dv dx dx

Now, 1t = x""*
= logu =cosxlogx
Differentiating with respectt’ v ve get

1 du 1 .

—— =cos.x.—+ log x(—sinx)

U X

:>d_”_xmr[cosx—sinxlogx] (i)
=¥ T sinxlogx ...

sin X

Now, v ={(cosX)
= logv=sinx logcosx

Differentiating with respect to x, we get
1 dv

—— =sinx.
v dx cosx

(—sinx) + logcosx..cosx

dv .| —sin? x +cos’ xlogcos x
= e (cosx)™ g

COsx

Putting value of (ii) and (iii) into (i), we get

dy cosx .
— = x| — = =sinxlo,
dx [ x g.t]

. s
—sin” x+cos” xlogcosx
+(cosx)™* |: g }

COosx

51. Ans.let u=tan™ {

Ml+x =J1=-%° 0
e +fl-x |

YouTube Channel Arvind Academy link
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2y dy_ 2x° {ldy (

2 | 2 [ly___l_}
2+ X+yLat x

u http://bit.ly/21YvIGF

Putting x° = cos 2@in (i), we get
— [JI +¢05280 — 1 —cosZQ]

1 +c0s20 +J1—cos 20
¥ [ J2cos’ 0 —2sin’ 0
= tan
&JZ cos’ 0 ++2sin’ @
_ o[ c08O=sin 9} _ lan_.[l —tan&'}
- | cos@+sind 1+tan@
=tan'| tan E—EJJ B
|4 4
~ E_cos"(xz}
4 2
-1 .2
( Puonzgmg=20 2 )
2
gl 1 ) e & i)
de  2\1-x* 1-x*
-2
Let v=cos '(x’)ﬁﬂz X ] (iii)
e ’ T} 1
Dividing (ii) by (iii), we get — = —5.
_.[ 1+ x° —1}
82. Ans.letu=tan | ———
x
Put x=tanfd— @=tan"' x
_,[ l+tan20—lJ
. u=tan _—
tan &
- sec9—l] _.[l—cosﬂ)
= u=tan = i =tan _
tand sin@
Zsinzg 0
= u=lan"' 2 _|=u=tan"'|tan=
2si g ¢ 2
sin—cos—
2
.'.u=9—::>u=ltan 'y
2 2

['.-2sin2 %: 1-cosx,2sin % cos = =sin x]

1

. . du
Differentiating w.r.t.x, weget — = ———
2(1+x°)

dx

Page 8
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Also, let v=sin"" 2
l+x

X .
]:v:2tan Lx

du 1
dv 2 du g 20+x%) _du |
| — = ".'_ —_—_——_ e Ty —= -
l+x* dv dv 2 dv 4
dx

53. Soln. Since f{x) is continuous at x = 3, we have:

lim f(x)=lim f(x) =f(3)

&

=

1+x°

Now, lim f(x) = li1}1l(ax+l)
x—3 X—

Ihimu[a(3w h)+1]=3a+1
Similarly,
Iiri}(bx+ 3y= lhin;]l[b(?y +h)+3]

=3b+3
From {i), we can equate:
3a+1=3b+3
3(a-b)=2

a—b=g
3

=3

or

54. Soln. Since f{x) is continuous at x = 2, we have

lim £(x)= lim f(x) = f(2) i)

x—»2

Now lir{l_f(x) = lir§!(2x—l]

= lim{2(2-h)-1]=3

Also, we are given
S(2)=a

Therefore, from (i), we can write:

f(2)=3ora=3.

55. Soln. Since f(x) is continuous at x = 0, therefore

lim f(x) = lim f(x) = f0)

YouTube Channel Arvind Academy link

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

= ngf(ﬂ—h)=£ﬂf{0+h)=k
. sin(=2h) .. sin2h
= = g
AL LNE S
0 2h 5
2
= =—
56. Soln.
Given, f{x) = | x-3|, xeR
_|x-3, if x23
- I-x, if x<3

When x > 3, fix) =x— 3 and it is a polynomial, so it
is continuous.

When x < 3, f(x) = 3 — x. Again it is a polynomial, so
it is continuous.

Also f(3—-0)=0=1{(3+0)=1(3)
= f(x)is continuous at x = 3.

S(x)-1(3)
-h

Now, LHD =f'(3-0) = “'}1,,

i Sz B0
h—0 -h

e,
A0 — )

S(x)-H{3)

AndRHD=f(3+0)= Jl_l’l_;l;l* p

i B+h)-3-0
h—s0) h

=1im£:l.
h—rﬂh

Since LHD = RHD

= f is not differentiable at x = 3. Hence Proved

57. Soln. If f is a continuous function, f is continuous

at all real numbers.
In particular, f(x) is continuous at x = 2 and x = 10.

Since f is continuous at x = 2, we obtain

lim f(x)= lim f(x)=1(2)

e e = Mt
(> ] http://bit.ly/2I1YVIGF Page 9
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= lim(5)= lim(ax+b)=$ Now lim /()= lim f[% : hJ
X2 x=32 i;_.£ )
e 5=2a+b=35
=  2a+b=5 ... (1) [LB,FEH,,,_,’T_:;,_,O]
Since f is continuous at x = 10, we obtain 2 2
g : el Z
xl_l,?} Sfx)= ,(Il:g‘ S(x)=H10) . q{l hm{z +h)} . all-cosh] _ . gli=cush
el = a0 {r— o —2h} [ ahnt
= lim (ax+b) = 11m (21 =21 {ﬁ 2[ +h]}
0
= 10a+b= 21 cennnnne (i) g h gl
On subtracting equation (i) from equation {ii), we i 2= i _2
obtain =R =0 2k
8a = 16 « HY
§in — 1 3
= a=2 = g. lim 2 »—=—
By putting a = 2 in equation (i), we obtain w0l h 8 8
2x2+b=5 2
= 4+b=35 Again limf(x)=]imf(£-h]
= b=1 A )% ] 2
Therefore, the values of a and b for which f(x) is a - e
continuous function are 2 and 1 respectively. [Letx = s -h,x— 5 =h—> 0]

58. Soln. Given, that the function i, vontin 1ous at x - |

' lim
0 | = BLOS"(L--hJ -0 3sin® b
lim f(x) = lim f()=K0) .....(]) \2
0" x0" 3
o £ (1-cosh)(1+ cosh+ cos*h)
lm:1 fx)= ].1[}]1 T K0 3sin’ h
x X
2sin2£.(l+l+l)
X 2
=k xlir{rl] —x =him - 2
X h»0 3sin“ h
—k(-1)=-k ,
1) 251112%.3 2 sin’ ’
i =lim3= =lim——=—=Ilim
Pfgif(x) }1{5}3 3 -0 3gin®h A0 sin’h
From equation (i}, .. h
k=3 5 Sin 2‘
N 2
Ork=-3 = Ling_—‘i’h [Dividing N" and D' by h?]
U 81N
59. Soln. We have h?
l-sin’x | 7 2
T sinzg sin
: x is continuous at 2 lim 5
fxy=qp o = h 4 hy N
2 —_— X 1 2 2 1
- =1 e =
ail Slm?, if x>Z >0 sin“hA 2 (.. sinh 2
(r—2x) 2 ) li
- h -0 h
X= E
=l ——TEeae e e e LSS e
YouTube Channel Arvind Academy link @ http://bit.ly/2IYvIGF Page 10
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Also f (%}: p

S(x)iscontinuousat x =

.‘r—p—
' 2 2
sy Bl
g 2 7
=5 p=%and g=4
60. Soln. Here f(x) = 2x - | x|

For continuityat x=0
lim f(x)=1lim f(0+h) =lim f{h)
=lim{2h-|h|} =lim(2h-h)

=limh
h—0

=0
lim /(x) = im f(0~h) = lir~ f(-

=lim{2(-h)-|-h } =Lm{-2h- &;

= lim(-3h)
=0 .. (ii)
| =Also {0)=2x0-]0]=0 ... (iii)

(i), (ii)and(iif) = lim f(x) =lim f(x) = R0)

Hence, f(x)} is continuous atx =0
For differentiability at x=0

ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.
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2h-|h|-2x0—]0]

h—bﬂ

-0
h

From (iv) and (v)

LHD # RHD

i.e., function f(x) = 2x - |x| is not differentiable at
x=0

Hence, f(x) is continuous but not differentiable at
x=0.

61. Soln.
- f(x)is continuous at x = 0.

= (LHLof fix)atx =0) = (RHLof fix)at x = 0)f{0

= Im f(x) = lim f(x)=f{0)

Ii_EE f{x)=£imf(0—h} [Letx=0=h,

x>0 =ho0]

]
| =i s gy AR
T (e (B (B R (RA)
e —h J=kh +J1+ kh
i {1-kh)—(1+kh) - lim 2k =g
w0 Tk + U+ khy o fimkh+ kR 2
= lim fO) =K v (ii)

Again 3121 f(x)= !.i'l’.'ﬂo‘““)

[Letx=0+h, x>0"=h—>0]

2h+l 1
: -llmf(h)_hm___z_
s _h 2o o . T
=}Im'}u(—m—|—h |}h—{zxo-|ou =y113—2h—h—( = limfo=-1 .. (iii)
B = - 2x0+1 .
_ !‘”E——_S: - lim3 Also f(0)= 0-1 =-1.......[iv)
LHD =3 iV ** f(x) is continuous atx=0
= (i), (i), (i) and (iv) = k=-1.
Again RHD = %M

e ——————— e
YouTube Channel Arvind Academy link
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62. Soln. " f(x) is continuous at x =0
= (LHLof fix)atx =0) =(RHLof f(x)at x =0) =f{0)

= lim f(x) = lim f(x)=£0) .._..(i)
x=l) x—)

e
3 http://bit.ly/2IYVIGF Page 11
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. : ; fix) is di i =0.
Ko l1mf(x)=hmasm£(x+1) S0, f(x) is discontinuous at x =0
x>l x—0 2
o X kcosx . Fis
-+ f(x)=asin = (x+1),if x <0 P ffﬂ;
2 f=
=limasin| Z+Z x |=limacos T x = a.cos0 = L w3
mmds 2 27 ) w0 Loszx—a.ws =d 64. Scin. We have, 2
(i) For f(x) to be continuous at x=0,
. 4
. ; . tanx-sinxy LHL = RHL = o
Again, Ilgruzf(X)ﬂung f{z)
r ;
[ f(x)_—‘a“ X ifx >0] Now, f[;)ﬂ ..... (i
. kcosx
sinx _ . ‘ ) LHL llm f(x)*l L
x—0 x 0 cosx.x’ T
. sinx(1-cosx) kcos| —
=lim—— 3
x50 cos x.x’ = llm [We assume x=——4 so
. o
oz 13- J
.1 . sinx 2510 2
=lim Jdim — P
=0gcosx 0 x X that x > —, h > 0]
TX4 2
- i ksmh_l. Ex sinh)_k
[-.'1 —cosx = 2sin’ E] =) 2% b0 2 h 2
: : : __sinh )
x . X i im——= il
1 1 sin — L — 1 o ko h
=-1—=lim| —= | =—|lim =—xl== kcosx
b oZety & 2{3n X 2 2 RHL= lim f(x)= lim
2 2 P4 ot =2
........ (iii)
_ o kCOS[-ﬂ--i-hJ
Also, f(0)=asin—(0+])=asin—=a ... (iv) i 2
2 T b T
. fis continuous at x = 0 r-2 E+h

L . _1! J
(i) fil). () and () = a=. [Letx:§+h, h—»Oasxﬁ%]

—, xz=0 :
’ . —ksimh . k sinh k
2|x - -
f(x)= I x| - LI_IE 2k ]kl-r.ri} 27 h wooill)
e ,x=0 k
63. Soln. Given, 2 Hence, (i), {ii) and (iii)) = 5 =3ork=6

For continuity at x = 0, we have

S(0)= % 65. Soln. For continuity:
: 1 lim f(x)=lm f(2-h)
LHL = llmf(x)- llm—x—zhm—x—:—— x32 =0
w0 2|x| =0 -2x 2 [Letx=2—h=x -2~ =h—0]
: X -
RHL= lim f(x)=lim =lim—=-
.\'Llj' f( } x—=0" 2 | xI 0 2y 2
Hence, LHL = RHL
L == i el —
YouTube Channel Arvind Academy link (5] http://bit.ly/21YvIGF Page 12
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=lim2(2-h)’ -(2-h)
=1ir132{4+h3—4h}—(2—h)
=lim(8+2h’-8h-2+h)=6

lim /9= /2
[Letx=2+h=>x—>2'=>h—>0]

=!ii‘£135(2+h)—4:6

f(2)=22"-2=6

ie., lim f(x)= lim f(x)=f(2)

= f(x)is continuous at x = 2.

For Differentiability:
LHD (at x= 2) = lim L= =/

fi—0) —

22 =hy —2-H)—422°~2}

=lim
h—0 _h
§ 8+2h —8h-2+h-6
s [m
h—=0 _h
2K =-Th . 2h-T7
=lim =lim—— =
=0 _h hao ]

RHD (at x = 2) =Li_.-£_f(2+h;—f(2)

i 5(2+h)-4-{2.2°-2}

h—0) h
= limM =lim5=5
=0 h h=0

* LHD# RHD(atx =2)
Hence, f(x) is not differentiable at x = 2.

66. Soln. Here, given function is

SX) = x=1]+]|x+1]

—(x-1)—-(x+1), x<-1
2; x=-1
= f(X)=4-(x=D+(x+1), -1<x<l
2 X=
[(x=1)+(x+1) x>1
2x, if x<-I
2, ifx=-l -2x ifx<-1
= fX)=12, I -l<x<I (=42 i -lsxs
2, ifx=I 2¢ if x>1
2x, if x>1

| YouTube Channel Arvind Academy link
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Forx=-1

Now, RHD = lim
h—=0

S+ - (-1
h

=lim=—==1im0=0
=0 =0
LHD = fim /1= =D
h—0 —h
_ 1im—2(—l—h)—2 :lim2+2h~2
Jt—0 —h h—+0) —h
= Iimz—h =lim-2=-2.
h=0 h—0
i.e., RHD = LHD .
Hence, f(x) is not differentiable at x = -1.
Forx=1
RHD - fim L4 =f)
h—0 h
20D -2 24242
h—si =0 h
—lim 2 = lim2=2
A0 fr 0
o = lim =D
h—0 -k
2-2 .
=hn—=lim—
bl =0 _f
=lim0=0
h—=0)
RHD # LHD .

Hence, f(x) not differentiable at x = 1.

Soln. Given, X' =¢"”
Taking log both sides, we get

= logx" =loge™™
= y.logx=(x-y}loge [ loge=1]

T 1+logx
1
. ﬂ=(l+logx}.1—x[‘0+x]
dx (1+logx)
E_!»_=I+Iogx—jl= log x 2 aolioge]
dx  (1+logx)” (loge+logx)
dy _ logx :Q_ log x
dx (logex)?  dr {log(ex)}’

Page 13
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68. Soln. Given, (cosx)” =(cosy)" - Jl+sinx ++fl—sinx
Taking logarithm both sides, we get . Jl+sinx - Jl-sinx
log(cosx)” =log(cosy)* ; x dy 1
— =cot” | cot— :—:» =
= y.log(cosx) = x.log(cosy) 272" & 2
[ logm" =nlog m] .
; x=asin2i(l +cos2t)
Differentiating both sides, we get 70. Soln. Given, and
& y=bcos2t(1-cos2t)
; —sinx)+1 = . .
cosx( i)+ logteass) dx = %=a[sm2tx(—2sm2t)+(l+cosZt)x2cos ]
1
= Cosy (—siny). —+ log(cosy) = a[-2sin’ 2t+2cos2t+2cos’ 2t]
=a(2cosdt+2cos2t)=2a(cosdt+cos2t)
—Mﬂog(cosxj.ﬁ sy dy+log(cosy Again
COSX dx cosy dx b !
= log(cosx). dy xsiny dy ~logleonifidos ysinx %) =Hcos2tx2sin2t+ (1 —cos2t)x-2sin 2t]
dx “dx cosXx
. rgi =h[sin4t—2sin2t+sin4t]=b[2sin4t—2sin 2t
=> %[log(cosxﬂm] = log(cosy)+ Ysinx
cosy cosx =2b(sin4t—sin2t)
nx
o v _ ogieosy) + osx _ _ log(cosy) + ytanx . dy _dyldt _ 2b(sindt-sin2t)
& Jog(cosx) + 20 ny ~ log(cosx) + xtany Cdx dx/dt 2a(cosdt+cos2t)
- _é{sin4t—sin2{j|
69. Soln. I 1| cosdi - cos2i
— Jl+sTnx+Jl—st,1x | -
J1+sinx —+/1-sinx . [_dl] =£ sinr— smE 2 __1
. . AL 7 ldx a 7| a =1
14+2sin—cos—+ 1 —2sin —cos— o 1=
_ J > > \’ 3 5 COST+C05—
. X X .. .
1+2sin—cos = —,[l—2sin—cos —
\[ 2 2 ‘j 2 2 Hence, dy =£
at t== a
[ . . % x] 4
s sinx=2sin—cos—
2 5 sin‘”r sin £
(d_y] b3 Ty
= dx _; 4r 2
ey €05 — +CO05—
cos’§+sinzg+2sin§,cus°—;+Js|n %H:os %—251n;cus; i ;r3 3
1X it X o XX 2 X 2K s XX —sin——sin — ~2sin =
Jcos 2+sm 2+2sm2c052 me 2—+L0!= E—Zsmiwsi _b 3 3 =Ex 3 :Em“£=
9 _cosZ-_cosZ| 9 2c0sX ¢ 3 4
. . K X_ X o X 3 3
COos—+sSIn_+Cos——sin— ~C€08 5
= i i 2 2. =Cot£ 71. Soln. Let
oS~ +sin> —cos X +sin 2sin £ z ¥ =X 4 (sinx) ™y = x5 v = (sinx)**
2 2 2 2 N —
oW, Yy=u+v
i A, O i)
dx  dx  dx
We have, 1 = x™*
Taking log on both sides, we get
bR b |
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logu =sinxlogx
Differentiating both sides with respect to x, we get

ldu . 1

—— =sinxx—+logx.cosx
u X

L (Sinxﬂch cosx]
= :

nx| SINX
= x'"* I:-— +logx.cos x]
X

Again, v =(sinx)**"
Taking log on both sides with respect to x, we get
logv=cosxlogsinx

Differentiating both sides with respect to x, we get

1dv
—— =COSXX—

% ¢cos x + log sin x(—sinx)
vdx sinx

=cosx.cot x + logsinx .(—sinx)
= cosx.cotx—sinx.log sinx

% =1{cosx.cotx—sinx.logsinx]

1 L
i = (sinx)***[cosx .cotx— sinx log! inx_

From (i), (i) and {iii), we get

A _ e [-Slﬁ +log x.cos x]
dx x

+(sinx)“**[cosxcotx —sinx log sinx

72. Soln. Given, ¥ = (sinx)™ +sin”' Jx

y=u+v, where u=(sinx)",v=sin"' Jx

dy _du & (i)
dc  dx  dx
Now, u = (sinx)"*

Taking log both sides, we get

logu = log(sinx)® = logu = x.log(sinx)

Differentiating both sides with respect to x we get
1 du

| .
—.— =x.——cosx+logsinx
u dx sinx

73.

74.

= i u{xcotx+log sinx}
T g
di o e : =
= I =(smx)” {xcotx+logsmx} .......(11)

Also, v =sin ' Jx

dv _ i 4 1 _ 1
dx Jl_(\/;)l Z\E ZJx(I*x)
......... (iii)

From (i), (ii) and (iii), we get

jx—y = (sinx)* {xcotx + logsinx} +

1
2x(1-x)
Given, X =acosf+bsing

= ﬁ =-asin@+bcosf B ()
de

Also, y=asin8—bcos&

d_y: acos@+bsind
de

L4
. dy _go _ acos@+bsing

“dr d  —agsin@+bcosh
da

[From {i) and

ii)]
d_yr_ acos@+bsind
dx  bcos@—asind

dx ¥y

t
x:a[cosmlogtanil
Soln. Given,
Differentiating with respect to t, we get

O ——— e ——

—_—
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76. Soin.
. ¥ l —
& _ o -sing +— - .scc‘i.—i Let y=tan"(& JJ
la:nE 2 l+x
Then,
=q —sim‘+% =a{—sinr+—;l—} y=tan [l J- ]-tan"(\f;)—lan"(x)
ZSinE.cosE Sthl ENEX
. -1 sy -1
a_ 1-sin’t _acoszr : dx dx(tan J_) (tan X
di sin¢ sint d(tan 1J_) d\,_ ]
y=asint i 4w
1 1 1
Differentiating with respect to t, we get = ; —
i iating wi p g Tad ZJ;
2
d—y=a.cost:>d—f=—asint = L . ~
dt dt 2x(l+x) 1+x
dy _dy/dt acostsint _ .
" dx dx/dt  acost = tant 77. Soln. Here, y=Ae™ cos(pt+c)
dzy dt fsesing  d Differentiating w.r.t. t, we get
= =sec’f.—=sec’t. 3 =—sec't.sins dy . .
dx acos’t a . =—k Ae™ cos(pt+c)—pAe " sin(pt+c)
(4
2 4 ;i
s d’y sec’tsint dy ,
— =—gsintand —— = Oor —=— Ae ™ sin(pt+¢) v (i)
ar’ & a | A (pt+-c)
- | Di fer2nl atl ng i) again w.r.t. ‘', we get
- y:ex+e
73; Soln; Given, : d_y —k—+pkAe sin(pt+c¢)—p° Ae™ cos(pt+c)
Vi ] ar
Taking logarithm, we get logy = (x+y)log, e Lz —ﬂ+pk Ae " sin(pt+c)-p’ y
Orlogy=x+y [ log,e=1]
Differentiating w.r.t. x, we get =3 ﬁ—-@+k(—@-dl)—pzy [From
o et di
l.i—”:u?:[l—l]%:l (]
¥ %A = —_—Zk@—kzy—pzy
1-y\dy dt
y jdx = +2kd+y(p+k) 0
dy _y
dc 1-y
e e R == e
YouTube Channel Arvind Academy link @ Dhttp://bit.lv/21YVIGE Page 16
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SURE SHOT QUESTIONS

Chapter — 06 (Solution)

Application of Derivatives

» MCQ (1 mark)

= g=2cmis
dr

Differentiating with respect to t, we get

d4\f_dx

da 4 dt
Now, [%{] =£x2x10x2= ‘Oaf:(m:;s
1 x=10

2. Soln. (b): Given, j—y =10¢cm/s,x=2m=2000cm
1
and
Length of ladder = 5 m = 500 cm

= Let ZACB=0

Now sIiné= D

500

Differentiating w.r.t. t, we get

cos ﬁﬁ 1 B
dt 500 dt
200 a'9 1
= —x10
500 dr 500
= @ IO => ad = Lmdfa.trrf"sec
dt dt 20 '

3. Soln. (b): Given y =x"°

1. Soln. (c): Let side of an equilateral triangle be x cm.

= v x""sand(ﬁ) =l(0)=0
dx 00 O

Hence, tangent is parallel to x-axis.

4. Soln. {c): If (&, ) is a point on the curve

3x’ —y2 = 8 at which normal is parallel to given

line, then 3@ = fB° =8 .. (i)
afv] { l] 3a 1
ad |2 x[-c|=-12Z =12 p=0
[dr (e, 8) 3 JB 3

.. (ii)
Soling (i) 2= (ii*, e get (a, B)=(2,2)or(-2,-2)
kequired normal are

y..2=—%(x-2):>3y+x—8=0

Or y+2=—%(x+2):>3y+x+8=0

5. Soln. (d): We have, ay+ x> =7

Differentiating w.r.t. x, we have

W g BT
dx dx a
Now, [d—yJ =_—2 ........ (i)
dx (1) a
dy

Also, x’=y = 3x" =

(%ll‘” =3 o (ii)

Since, curves cut orthogonally.

_—2x3=-—] =a=6
a

ﬂ
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B. Soln.(a):Let x=2, x+Ax=1.99.
Then, Ax=1.99-2=-0.01
Let dx = Ax =—-0.01

We have, y=x" =10

oy D o i(dy] —4(2)* =32
—~ & dx

x=2

Ay = Zx—y.&x =32(-0.01)=—-0.32

= Ay=-0.32 approximately

So, change iny=0.32

7. Soln.(a): Given y(I+x*)=2-x .. (i)
It crosses x-axis .". y=0

From (i), we have O(1 +x?)=2—-x => x =2

Differentiating (i) w.r.t. x, we get

@(1+x3)+y(2x)=-

dx

- @=ﬂ5[d_J’J __1
dx  1+x° dx |0 5

Equation of tangent at (2, 0} is
y—Oz%l(x—Z) = x+5y=2

8. Soln. (d): Given

y=x’—l2x+18:>%=3x2 -12

Tangent is parallel to x-axis.

= @=0 = 3x°

s -12=0= x=42

when x=-2
y=—8+24+18=34

when x=2
y=8-24+18=2

.. Required points are (2, 2) and (-2, 34).

9. Soln. (b): Given, y = e™*

———————————— e —————————
YouTube Channel Arvind Academy link
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=5 @=Zez":>[iy—] =
dx dx [LFAN]

Equation of tangent at (0, 1) is
y—1=2(x-0)=>y=2x+1

-1

It meet x-axis .. y=0=> x:?

1
Hence, required point is (—5,0} )

10. Soln. (b): Given, x =¢*+3t—8, y=2-21-5
At (2,-1) t°+3r—-8=2 i)

And 2¢* =2t -5=~-1 N (1)
Solving (i) and (ii), we get t =2
dy dyidr 4r-2

Now
“dx dx/dt 2t+3
[Q] _6
x|, 7
11. 50l 1. () tiiv e, r3—3,1y2+2:0

Differentiating w.r.t. x, we get

x —3x(2y)@—3y2=0

dy 3x? 3y
a{x 6xy

Also, 3Ix*y—y'=2=0
Differentiating w.r.t. x, we get

dy
3 46y -3y =0
P XY —ay

:Qb[%]
dx 3x"-3y°

Now, product of slopes =

h"—?:y’>< 6y |__,
6xy 3x% -3y*

". They are perpendicular. Hence, angle =7/ 2

12. Soln. (b): We have, f(x)=2x+9x* +12x—1

R
http://bit.ly/2IYvIGF Page 2
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S(x)=6x +18x+12 = 6(x*+3x+2) = 6(x+ 2)(x+1)
For decreasing f'(x)<0

6(x+2)(x+1)<0
— (x+2)x+1)<0=> -2<x< -1

13. Soln. (d): We have, f(x)=2Xx+cosx

J'(x)=2-sInx

We know that, —1 <sinx <1
—1<—sinx<1= 1<2-sinx<3

= f'(x)>0 .. f{x)is always increasing.
14. Soln. (a): Given, y = x(x=3)

= % = x.2(x-3)+(x-3)’

= (x=3)(2x+x-3) = (x=3)(3x-3) = }(x-3)(x~1)
Q <0

For decreasing

= x=3)x—1)<0= l<x<3

15. Soln. (c): f(x)=cosx = f'(x) = -sinx

. T I -
In interval (OE] sin X is positive

o fx)<0Y xe(ﬂ,%}
.. f(x)isdecreasing in [0%)

16. Soln. (a): Since, f(x) = tanx — x

= f(x)=sec’x—1=tan’x
tan® xis always + ve, so '(x) >0
f(x)alwaysincreases.

17. Soln. (c): Given,
f(x)=x*-8x+17 = f'(x)=2x-8

For minimum or maximum, we have f(x) =0

e e ___________]
YouTube Channel Arvind Academy link
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= 0=2x-8=>x=4
Now f"(x)=2
At x=4, f"(X)is+ve

x = 4 is a point of local minima.

Minimum value

=(4)’ -8(4)+17=16-32+17=1

18. Soln. (b): Given, f(x)=x"-18x +96x
= f'(x)=3x*-36x+96
s f(X)=0= x*-12x+32=0= x=8,4

Now, f(0)=0, f(4) =160, i8) =128, f(9) =135

So, smallest value of f(x) is 0 at x = 0.

19. Soln. (b): Given, f(x)=sinx.cosx = s
. 1.
f(x)=5(0052x).2=cos2x
Formz<n acrriiniina, fi(x)=0
= cos2x=0= 2x:£,§£:> x:f,?’_’r
2 2 4 4

Now, f"(x)=-2sin2x
At x=%, £(x) =—2sinz&] =2<0

T - ;
x= E is a point of local maxima.

. Max. value is

f[EJ—SiHECOSE——x——-—l
4 474 22 2

20. Soln. (b): Since, y = - +3x* +9x-27
dy 2
o Slope, m=—=—==-3x"+6x+9
Pe M= e
For maximum ﬂﬂw =—6x+6
dx

[ > ] http://bit.ly/21YvIGF Page 3
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Now, & 0= ~6x46=0= x=1 e
; For critical point, f'(x) =0
M 6<% 5 = 1-2x=0=x=1/2
3 Now, atx =13, f'(x) =-2 <0
5o, f(x) has maximum value at x = %.

x =1is a point of local maximum.

. Maximum slope = -3(1)* +6(1)+9=12 26. Ans. (b): Let r be the radius, #be the central angle
and | be the length of the circular sector.,
: : Given, [ +2r=20
21. Ans. (b): We have, f(X)=2x"+9x" +12x-1 s 04 2r =20 ¢ =188 20— 2y
= f'(x)=6x2+18:r+l2 ¥
For decreasing, f(x) <0. 5 5
6x’ +18x+12<0 A:”r-‘g:i.[zﬂ_zr]:r(l{)—r)

= X +3x+2<0=> (x+1)(x+2) <0 ir 2 d

Let A be the area of the circular sector.

= -2<x<-I = j—A=10~—2r
¥
S0l s decteasing i we (-2 For maximum or minimum value of A, we have
dA d*4
fx)=x"+3x &0 r=5and Z£-2<0
22, Ans. (c): A T
Forincreasing, we must have ¥'{x]) >.0 . Areaismaximumatr=5

o f)=3x*+3>0 .. Maximum area, A = 5{10 = 5) = 25 cm?
|

= [33(1 + l] >0 |
y » Assertion-Teasoning (1 mark)
= x"+1>0 whichistrue¥xeR .

27. Sol. (b) Both A and R are true but R is not the

23. Ans. (a): Given, correct explanation of A
dy 3
s 2 a4 4.2
YEX+6x+6= g 3x"+12x Explanation: We have, f(x) = x2-4x+6
- . " orf(x)=2x-4=2(x-2)
For increasing, >0=>3x" +12x>0 P | N
- 1 =3

= 3x(x+4)=>0
Therefore, f(x) = 0 gives x = 2.

+ — +
} I Now, the point x = 2 divides the real line into two disjoint
— o0 -4 0 oo intervals namely, (—oo0, 2) and (2,00 ).
So, y is strictly increasing in o Y In the interval (-0, 2), f{x) = 2x - 4 < 0.
yiss Y BN (—0,~4)(0,) Therefore, f is strictly decreasing in this interval.
Also, in the interval {2, o), f'(x) > 0 and so the function fis
_Ans. (d): Let f{x) = x — sinx strictly increasing in this interval.
24 . (@ ) ‘{ ) Hence, both the statements are true but Reason is not the
Differentiating w.r.t. x, we get f'(x) = 1 — cosx correct explanation of Assertion.

For function to be decreasing, f{x) < 0

= l—cosx<0=>cosx>1,

Which is not possible, because maximum value of
cosx is 1. Explanation: Assertion: We have,
. Jf(x)=(x-sinx)doesn’t decrease at any

28. Sol. (b} Both A and R are true but R is not the correct
explanation of A.

value of x,

— I ——
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For increasing function, fi(x) > 0
S 6(x%-3x+2)>0
= 6(x-2)(x-1)=20

=sSx<landx>2

~f(x) is increasing outside the interval (1, 2), therefore it is
a true statement.

Reason: Now, f'(x) <0

= 6(x-2)(x-1)<0

= 1<x<2

~ Assertion and Reason are both true but Reason is not
the correct explanation of Assertion.

29. S0l. (a) Both A and R are true and R is the correct
explanation of A.
Explanaticn: Both A and R are true and R is the
correct explanation of A.

30. Sol. (a) Both A and R are true and R is the correct
explanation of A.

Explanation: Let f(x) = x2 - 8x + 17

S P(x)=2x-8

S0, fi(x) =0, givesx =4

Here x = 4 is the critical number

Now, f'(x)=2>0,V x

So, x = 4 is the point of loca. min.ma.

.. Minimum value of f(x) atx = 4,
f(d)=4x4-8x4+17=1

Hence, we can say that both Assertion and Reason are

true and Reason is the correct explanation of the
Assertion.

31. Sol. (b) Both A and R are true but R is not the
correct explanation of A.

Explanation: We have,
f(x)=2x3-6x> +6x+5

= F(x) =6x%- 12x + 6 = 6(x - 1)

and f"(x) =12(x - 1)

Now, f'(x) =0 gives x = 1.

Also, (1) = 0.

Therefore, the second derivative test fails in this case.

So, we shall go back to the first derivative test.
Using first derivatives test, we get x = 1 is neither a
point of local maxima nor a point of local minima and
s0 it is a point of inflexion.

32. Sol. {d) A is false but R is true.

e —
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Explanation: Let f(x) = 2x3 - 24x

= f(x) = 6x%-24 = 6(x% - 4)
=6(x+2)(x-2)

For maxima or minima put f'(x) = 0.
= 6(x+2)(x-2)=0

=x=2-2

We first consider the interval [1, 3].

So, we have to evaluate the value of f at the critical point x
=2[1, 3] and at the end points of [1, 3].

Atx=1,f1)=2x 13-24 x 1=-22
Atx=2,f(2)=2x 23-24 x 2=-32
Atx=3,f3)=2x 3*-24x 3=-18
~The absolute maximum value of f(x) in the interval [1, 3]

is -18 occurring at x = 3.
Hence, Assertion is false and Reason is true.

» CASE STUDY

33. 1. Ans. (c): -.- Volume of cylinder = 74
.. V =volume of casted half cylinder =

(1/2)zt*h
2. Ans. b): Total surface area, § = %ﬁhl +2rh
)
| =+ h+2rh
3. Ans. (c): Here,
V(mr+2 1, 2V
S=nr +——M V:—;rr'h:>—=rh}
nr 2 nr
T +.2V(E_+2)
4. Ans. (3): ar
V 2 1
dr T r
For S to be minimum, ds =0
dr
= 2xr= m = 7’ =V(r+2)
ar:
5. Ans. (d): - V = %m-lh ........... (i)
And § will be minimum, when (7+2)V=7"r’
3.4
Tr
=> V= S| |
T+2
From {i) and (ii}, we get

e ——
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1, 7
=—arh=
T+2

= arh(z+2)=27r

<5 o)t u T
2r x+2

Thus, required ratioi.e, h:2ris 7:7+2.

34, 1. Ans. (d): Let F be the fuel cost per hour and v be
the speed of train in km/hr.
According to question, we have,

FxV?=F=k7", where kis proportionality

constant

> 48=k(16) k==
2. Ans. (b): Let total cost of running the train be C.

Then, C = %v"t +1200¢

. ; 500
Now, distance covered = 500 km => Time = —
v

hrs

.. Total cost of running the "rai1for 00 m

_3. (500) 1200[500]
16 v v
375 600000
= C=—rv+
v

3. Ans. (c): We have, —

dC 375 600000
dv

4 v
put 4€ _ 0= 12 - 8000004 _ 0
dv 375
= v=80kn/h
2
d’C_2x600000 o o e

dv? v

*. Most economical speed is 80 km/h.

4. Ans. (c): Fuel cost for running the train for 500 km

e ———————
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3 (SOO}
I6 v
375 375

—v=—x80=Rs.7500
4 4

5. Ans. {d) : Total cost for running the train for 500

km

375 600000
=—v+
4 v
_375x80 5 600000
4 80

= Rs.15000

35. Ans. (i) (b): We have, perimeter of floor = 200 m

= 2x+25(§J2200

= 2x+xy=200 ... (i)

(ii){a) : Area of rectangular region (A) = xy

(200—2:;}
=X —
T

2 '
= (100 -2 )

[Using (i)]

(iii)(c): We have, A= E(]{)()x—xl)
Fra

dd 2
= —== 100 2x

. iy dAd
For maximum or minimum, d_ =0
X

= 100-2x=0=x=50

d*A 4
Now, s =——<{
dx i T

Thus, A is maximum at x = 50,
Thus, maximum value of A= —2-[5000—2500]
4

5000 ,
=—m
T

(iv)(a) : Let P be the area of the whole floor,

e
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Then,

P=xy+;r{%)02 :x_v+§y2 =y(x+£y]

4
_(200—2x](200+2x]
4 4

_ 40000 - 4x* 3 10000 - x*
ax T
dP _2_x

dx s

[Using {i)]

For maximum or minimum, fix_P =0=0

i .
Now, — =—< 0
dx b4

So, P is maximum at x = Om.

(v} (d)

36. Ans. Given, the length of side of garden
perpendicular to the brick wall is x m.

X
Brick wall —» r
X
The length of the side parallel to the brick wall is y

m.
(i) 2x+y =200

We know that area of rectangleis =/xb
= A(x)=xy =x(200-2x)=200x-2x*
(i) Since, A(x)=200x-2x*  ...[J)

Differentiating (i) w.r.t. x, we get

%A{x}=200-4x ........... (i)

- o d
For critical point — A(x)=0
dx ()

= 200—4x =0=4x =200 = x =50

Again differentiating (i) w.r.t. x, we get

%A(x) =-4<(i.e., area A(x) is maximum at x = 50

P —
YouTube Channel Arvind Academy link
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Hence, maximum area is

A(50) = 200(50) - 2(50)°
=10000 - 5000 = 5000m°

37. Ans. Let x be the side of square base and y be the
height of the open tank.
Sd=x,b=xand h=y
Where 1. b and hbe the length, breadth and
height of tank respectively.

Volume of tank J =x3y=> y= iz
x

The cost of the material will be least if the total
surface area is least,
Total surface area of tank (S) = x? + 4xy

=3 S=x2+4x{:—z) [yzx—p;J

o Sexte il B g W
x ik x*

ds

For maxima or minima, =0
dx

— 2x—%=0:x3=2lf:>x=2y
xX
(... V=X2y)
d’s 8y
Also, —=2+—>0
5 dx'

x!

- Cost of material is least, when y =%

i.e., the depth of the tank is half of its width.

As the cost is borne by nearby settled lower
income families it shows that they are spending
money on social welfare so that no body will face

the water problem in future. It shows social

responsibility.
¥ 2
38. Ans. (i) Given ellipse is — + y_} =1
a b
i eyl
b
x l — X

http://bit.ly/21YvIGF Page 7




ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

. b
Let (X,Y) 2[1‘,2\}&' -x ]be the upper right A= Zxxzzv‘a‘ -x",x€(0,a)
a

vertex of the rectangle. Squaring both sides, we get
166" ,
The area function 4 =2xx 2E a -x’ Z=4= e x(a’-x’)
a
4b lﬁbl 22 4
=—xJa'-x*, xe(0,a) =& KR8
a

(i) The first derivative of function is A is maximum when Z is maximum

d_A:@ - -X +m To find the critical point, put %:0
dx a 2 —x° ,

2+ L) -2 e @nat-ax)
_oa-27 b U BN ¢

. 2
a Ja*-x* a Ja* - x* 5 x(a++2 x)(a- V2 x)

0‘2

dA
To find the critical point —= az
OTing:the:criical polimk; put dx 0 To find the critical point, put _dx == x=

5

= x= % The second derivative is:
d’Z  32°

a i ; T (az_ﬁxz)

So, X= ﬁ is the critical point. dx a
| : 2
1 32b 5
a I 2|5 = (a2—3 -)
(iii) For the values of x less tnan E and ciose to dx "5‘ a
&

- 2
o = —64b" <0

dA
—=,— > 0and for the values of x greater than
Jf dx Hence, by the second derivative test, there is a

a a dA local maximum value of Z at the critical point
—=and close to —=,— < 0.
«ﬁ -J_f dx a
X=—=.
Hence, by the first derivative test, there is a local *ﬁ-

a Thus, for maximum area of the soccer field, its
maximum at the critical point x = T .

length should be asﬁ and its width should be
Since there is only one critical point, therefore, b\ﬁ

the area of the soccer field is maximum at this

a
critical point X =—4—

V2
Thus, for maximum area of the soccer field, its

length should be aﬁand its width should be

b2 .

OR

YouTube Channel Arvind Academy link @ http://bit.ly/2IYvIGF Page 8
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» Questions

39. Ans. Let foot of the ladder is at a distance x m from
the wall and height on the wall is y m.
3o 2
Here, X" +) =(13)" [Using Pythagoras
theorem]
Differentiating with respect to t, we get

B
13
A X C
2xg+2yg=0
dt dt
dy -xdx
b _xds
d y dt
Whenx=5m, y?=(13)2=(5)? =169 - 25 = 144
y=12m

Also, %’5 =2cm/ sec [Given]
t

dy -5 =i
i dt—12x2_ 6cmfs;c

4
40. Ans. We have, f(x) = %—x’ ~5x% +24x+12

SN ()
f(x) being polynomial function is continuous and
derivable on R.

Differentiating (i) w.r.t. x, we get

k!
f'(x)=%—3x1—]0x+24

=x'-3x"-10x+24
=(x-2)(x = x—12) = (x—2)(x— 4)(x+3)
(a} For strictly increasing, f'(x) > 0
= (x-2)}x-4)(x+3)>0
= xe(-3,2)u(4,»)
(b) For strictly decreasing, (x) <0
= (x=2)(x—4)(x+3)<0
= xe(-m,-3)U(2,4)

41. Ans. We have, fx)= Ix' -4y’ ~1247 +5

[(®)=12x"-12x* - 24x = 12x(x*-x-2)

YouTube Channel Arvind Academy link
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= f'x)=12x(x+1)(x—-2)

Now, /(x)=0

= 12x(x+1)(x=2)=0
= x=-Lx=00rx=2

Hence, these points divide the whole real line into

four disjoint open intervals namely
(—=0,—1),(—1,0),(0,2)and (2,oc).

}

Interval Sign of F'(x) Nature of
function
(=oo,—1) ()} () <0 | Strictly
decreasing
(-1,0) (-)(+)(-)>0 | Strictly
increasing
{0, 2) (+) (+) (-) <O | Strictly
decreasing
(2,0) (+) (+) (+) >0 | Strictly
increasing

(@) F(x) is strictly increasing in (—=1,0)W(2,0c).
F(x} is ctri=t'; der=23sing in (—o0,—1)\(0, 2).

4., ris. Letrana v oe the base radius and height of
cylinder respectively.

2
i (g] +ri=FK sz}

Now, V = Volume of the cylinder inscribed in a

sphere = 7r°h

Wy B~

2
= V=:n‘{ﬂ2 —%J [Using (i)]

3
=V =}‘E'[th'—h—}
4

Now differentiating w.r.t. h, we get

httg:,{[bit.lyﬁlYVJGF
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ar x| R - 3” anddl=:r[0—i.2h)
dn 4 4

For maximum or minimurn,
¥ o= R —3;:’- =0
dh

4

= K =3R= b= PR

b
For this value of h,
&v_ 3 R
i’ 2 J"

— Vis maximum

=-J37R <0

Also maximum value of V

43. Ans. Let ABC be a right angled triangle with BC = x,
AC =y such that x + y = k, where k is any constant.
Let & be the angle between th: haseawat e

hypotenuse.

Let P be the area of the triangle.

P:%xBCxAB=%qu}y:—x2

4
xl‘
=iy F’2=T[(l'i—?€)2 x°]
2 3
IR & .-
4
A
Y
c - 8
2.2 A543
LetQ=P2ie.,Q=%

', Pis maximum when Q is maximum.

YouTube Channel Arvind Academy link
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Differentiating Q w.r.t. x, we get

dQ _ 2k’x -6k’ i
dx 4

For maximum or minimum area,

dg

9 oo k-3t =0 x=%
dx 3

Differentiating (i) w.r.t. x, we get

d’Q  2k* -12kx
dx’ 4

2 2
% 40 =i<0
dx’ k2
3

Thus, Q is maximum when X = —

k
—> Pis maximum at x = 5

k k 2k
Now, x=—=> k—-——=— [V x+y=k
oW, X 5 P = T3 | y=k]
L050=—=£=12>0=£
2k/3 2 3

So, the area of A4BCis maximum when angle

4
between the hypotenuse and base is 5

44, Soln. We have, f{x) =-|x—1| +5forall xe R
Clearly, |x=1] 20forall xe R
Taking minus sign both side, we get
—|x-1|=0for allxeR
—|x-1[+5<5forallx eR

= f(x)<5forallxeR
Y

(1.8)

m-—wy i
{—4,0} ! (6, D] e

7 o[ (1.0) L

Y
50, 5 is the maximum value of f(x).
Now, f(x} =5
= —|x=1]+5=5
= |x=1=0=>x=1

ATDB PDFZ
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Thus, f(x) attains the maximum value 5 at x = 1.
Since f(x) can be made as small as possible.
Therefore the minimum value of f(x) does not exist.

45_ Soln. Given function is
4

f(x)zx?—x"—5f+24x+l2

3
- f’(x):%—3x2—10x+24

For critical points, put F(x)=0
x'=3x" -10x+24=0
(x=2)(x’-x-12)=0
(x—2)x—4)(x+3)=0

= x=24-3

Therefore, we have the intervals

(—=¢,-3),(-3,2),(2,4)and (4,%)

Since f(x) » 0 in (=3,2)w(4,x)

N + .
T L] T ao.

-3 2 4 -

. f(x)is increasing in interval (=3,2)w(4,x)
And f(x) < Qin(—o0,-3)U(2,4)
= f(x)is decreasing in (—o0, =3VWU(Z. 4).

46. Sol. Let length of a side of the square cut out = x cm

X |
i
PR

24
Volume, 7 =(24-2x)'x
% =2(24-2x)(-2)x+(24-2x)’
=(24-2x)(-4x+24-2x)
=(24-2x)(24-6x)
=12(12-x)(4-x)

Put % =0ie,(12-x)(4-x)=0

x=12,
x=4
Hence, the volume will be maximum when length of
a side of the square cut out =4 cm.

Since,

47.

48.

Soln. Let the length, breadth and height of the open
tank be x, x and y units respectively.
Then, Volume (V) = x%y

Total surface area (S) = x* + 4xy

S=x +4xlf—2 [using (i)
X
= S=x +£
X
ds 4V
= —=2x—-—
dx x°
For critical points, put
S _o
dx
= 2x— 4‘, =0
£
= 2%=ar
=1 2x' =4x"y  [using(i)]
=5 x=2y e (iii)
Now, d'.? =2+ L4
dx” X’
8 -
=2+— [using (111)]
8y
32 -—PS— >0
y

Area is minimum, thus cost is minimum when x =
2y,

i.e., depth of tank is half of the width.

Value: Any relevant value.

Soln.
Let r be the radius of the circuit then,
AB =2r {AB is diameter)
(&
A S— —*NB
4]

Let, BC = x units
We know that angle subtended by diameter in a
circle is right angle

£C =90’

Then, AC = J(AB) —(BC)*

http://bit.ly/21YvIGF Page 11
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AC = J(2r) ~(x) =47 - ¥

(i)
Now, area of A4ABC

H= %(AC}(BC)

A :%wlélr: -x* (x)

Differentiating A w.r.t. x, we get

dd 1 ﬁ 1 d ., }
2o - xS (47 X))
dx 2{ 244t -y dx
dd 1 N x }
— ==V -x -
dx 2{ i —x
_1{41-3—1"—)3}

2 \!4.!"2-.‘):2
dAd_1)4r-2¢

i 2

f

dA
The critical numbers of x are given by E

0

L{i}o
2|
:> 4r2__2x1:0
= 4r2=2x2
I=ﬁr
Now “—“'—l{"r_’-ﬁi}
a2 |ar e
Again, differentiating w.r.t. x, we get
a4 1] e s
‘itl 2 “"l 3 7, =32 d 2 2
— [(@r=x7)"" —(4r'-x
(2)( sl )
— d:A_i _4x x(4r3_2x1)
dx* 2 Jﬁ—x: (4r*-x**"
drz =2r 2 m (4r2_2r2)3-2
—2\.5:- 2<0

e

Thus, A is maximum when X = Jir .
Putting x = sﬁr in (i),

|

YouTube Channel Arvind Academy link
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AC= ,,4:‘2 —(ﬁr)z

AC:JEJ‘

BC=AC=-2r
Hence, A is maximum when the triangle is isosceles.

49, f(x)=12x*-12x* —24x
=12x(x+ D(x—2)
S(x)>0, ¥xe(-1,0)u(2,°)
F'(x)<0, ¥xe(—0o,-1)u(0,2)
+ +
. & 9—
-1 0 2

~. f(x)is strictly increasing in
(=10)(2,)
And strictly decreasing in (—0,-1)(0,2)

Soln.

al
<

o

50. Soln. We know that, a function y = f{x) is

said to be increasing on R, if % >0,VxeR

Given, y=x =3x"+3x

On differentiating both sides w.r.t. x, we get

sl
' N 32 —6x+3
dx

or L =3(x?-2x+1)
dx

or % =3(x—1)’

Now, 3{x —1)* > 0 for all real values of x, i.e.,
Y xeR

Q>0,VxeR
dx

Hence, the given function is increasing or R.

51. Soln. Let /. b,k be the length, breadth and

depth of the tank, respectively.
Ixbx3=75

or Ixb=25

Let C be the cost, then
C =100(1x b) + 50 x 2[h(b+1)]

fx?}+3{]0[25

—+!
!
=2500+30(}($+!)

)

leO(

Differentiating w.r.t. |,

e —
= http://bit.ly/21YvIGF Page 12
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25 d’A
— =0+ 300[ J iy O
g ) 1-7/4<0
Putting 0, On Area is maximum, when length
_ 2P
or 300(——+1J e
Breadth = L
44
d’C 50
Gettin =300| — 53. Soln.
& dr’ ( P ]
o d'(; _ ISOOO 50 >
dl* S 125
i.e., Cis minimum when /=5
= h=35
C =100(25)+300(10) h
=2,500+ 3,000
r
=35,500
Hence the minimum cost is Rs.5,500. \\h——"/
r=1[sin@
52. Soln. Let length and breadth of rectangle be h=1Ilcos@
xand y. :
r 2
P12y+x+:r% (G ven - Em- h=% ’sin’ Ocos 0
alV il i
: ool R 2sin@cos’ @ —sin’ O
2 dl/’
. . T For maxima and minima, — =10
- e,
2 2 8 sin@(2cos” 6—sin” &) =0
x ¥ x X 1 1
=P--"—gp—+r— Or cos@=—=or@=cos’'| =
2 2 4 B NE)
T is negative.,
m dg— g
Hence, volume of the cone is maximum when semi-
— x/2— 1
¥ vertical angle is cos™ [—}
y &
x 54. Soln. Let A4BC be an isosceles triangle
d4 P X mX with AB = AC.
— e X ———
de 2 2 4
P X
=————
2 4
A _o
dx
Or P and y = T
4+ i s 4+

YouTube Channel Arvind Academy link
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let £ZBAC =20 . . (7—-20 .
AQ bisects ZBAC. o Sin #-sind
Join QF, OF, 0D,
Where O is the centre of the circle and OE = OF = & sin( T— 29] =sind
OD=r
Also, OE 1 AC, OD 1L BCand OF 1 AB. r-28
or =0

In AAOE, tan@=—— 4

. AE or m-28=46 or 7 =66
Oor AE =rcot@
Similarly AF =rcot or 9:£0r29:£

In ZABD, AD 1 BC (A4BCis isosceles)
Or AABCis an equilateral triangle.

T
ZABD=90"-0= 3 o By second derivative test,
da’pP
OB bisects ZABD, .. ZOBF = ZOBD = ;_:__g dﬁz = —2r{2 COSEC 9(_CDSGCECO'I9)} +2r
In AOFB, {2‘:05“{3—20]{_‘:0566[E-Zﬂ)cm(x—2ﬁ')}:|x[_%]
4 4

Or BF =rcot(%—§]=rcot[ﬂ"29}

=4rcosec’ Ocot 8+ %cc—sec: [R _420}30{ ”;20)

Similarly ~ BD = DC:C.‘E:rcot[”_ng %amm:%

We have, perimeter of AABC . . ey b=
P:f;gC;gA . . Perimeter is minimum when 8 = 3
=AE+EC+BD+DC+ AF + .

r=-26) P:2rc0t£+4rcot[£M]
=2rcot@+4rco’ 9[— — , 6 4
Differentiate with respect to 7, l = '.r\,ﬁ c4rcot [2—;!}
dp X I
T = 2r(—cosec” ) 3 frdrf3
+4r{—cosec2 [Lﬂ?)x—-l) P=63r
4 2
=20 55. Soln. Let radius of cone be x and its height be h.
=-2rcosec’0+2rcosec’ [T] OD =(h-1)
Or On equating, oL =0= 2rcosec’ [ o 29)
do
= 2rcosec’gq

or sin’{ﬁ_z'g]msin2 6

Or

sin[’r_zg):sin Gorsin[x_ ]:+sin0

# volume of cone (V)
But 0<6< %or sin20 <siné _ %ﬂz ___________ 0
In AOCD,x* +(h=1Y =rlorx’ =r* —(h-r1y’
e — I —
YouTube Channel Arvind Academy link @ http://bit.ly/21¥vIGF Page 14
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V:%xhntwh—nﬂ ______
=%zbdﬁ+2h%) h
7
or a¥ _E San
an 3| &=
dav 4r
=0o0orh=— 2 /
V
2 ( J
8 ¥ Zl har) ;
dh- 3 . 2 2R 1({2R
. i Maximumvolume= 7.| R*.—=—-—| ==
.- _6[_]+4,- BB
3 3
4xr Ank bic unit
= cubic units
=3 3 33
at h= iﬁ volume is maximum 57. Soin. Let ABC be right-circular cone having
' 3 radius ‘r and height ‘h’. If V and S are its volume
Maximum volume and surface area (curved) respectively, then
L) =
3 3 3 or S=ardi*+rt (i)
_ f__[fﬁrs] AIso,V:l;rrzh or JF:=3—V2
27°\ 3 3 aTr
g Putting the value of hin {i), we get
— (Volume of spher ) | )
27 I w=ar «9%+ r
Tr
56. Soln. Let the radius and height of cylinder be T 6T o
rand h respectively or St =xr R
V=nrh )
e [Maxima or Minima is same for S or §7)
But ' =R'-—
4
L& ., I I
zh| RP—— |=x| RPh-—
dv 3

-

For maximum or minimum Ve

av 4R’ or §=9

T4
+xr

2

0 or h?

Differentiating with respect to ‘r’

— ()-8

N r

+47
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or 4r’r*=18° = (x+10)100-x*
Putting value of V,
1 Or
4r’r® =18x =7 r*h? -2x
9 A’(x):(x+10)(7),+(\hoo-x‘*)
or 2!’2:;12 24100 —x
h _—2x:—I0x+100
Or r= _ﬁ .J] 00_x2
Differentiating (ii) with respect to ‘r, again Now, A'(x) = 0 gives 2x* +10x-100=0,
2 ie, x=5and x=-10
2\n 54V 2.1 !
(S) = pd +127°r So, x=35.
n Now,
Or (SE) ] >0 {for any value of r)
f4 J100-x* (~4x-10) - (2x?-10x+1 ()
Hence, S?i.e., § is minimum for proon =X (HAx=10)-(2x"-10x+ m)m
po 100-x°
2 2x* —300x—1000
= - {on
Or h=ﬁr. (lOO—xz)J
i.e., for least curved surface, altitude is equal to ¥
\Et' . simplification)
imes radius e base. 3
2(5)y —300(5)-1,000
Then, Or A“(S) - ( ) ( } 3}
If @is the semi - vertical angle of cone, then (IOO—(S)}' )E
cot9=£=ﬁ ) ~=2,250 _30<0
r r : B T i
5 | NN
Or cotP=y2 Thus, area of trapezium is maximum at x =5 and
Or 0=cot” [\E) the maximum area is given by
AS)=(5+ 10)4100 —(5)2
58. Soln. The required trapezium is as given in
figure. Draw perpendiculars DP and CQ on AB. Let =1575 =753 em?
AP =x cm. Note that A4PD = ABQC . Therefore,
QB =x ¢cm. Also, by Pythagoras theorem DP = QC = 59. Soln. Let foot of the ladder is at a distance x
: flOO—xI ) from the wall and height on the wall is y.
Let A be the area of the trapezium. Here, X +y*=(13)’ [Using
D 10cm c Pythagoras theorem)
Differentiating with respect to t, we get
2xﬁ+ 2yd—y =0
dt dt
10cm 10 cm
dy _ =x dx
ar y di
0 H B
A xcm P 10cm Qxcm B
Then, A =A(x) 13
14
= %(sum of parallel sides)x (height) A X c
_ e —
YouTube Channel Arvind Academy link @ http://bit.ly/2IYVIGF Page 16
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When x=5m, y* =(13)* - (5)’ =169-25=144 — 9 5015 —0.04+30
y=12m dx
dx Now,
Also, — = 2cm /[ sec [Given] dcC
dt [E) =0.015x3*-0.04x3+30=30.015
d—y=_—5x2=_—5cm/sec 4
d 12 6 3

64. Soln. We have, f(x):%~x3—5f+24x+12

60. Soln. Let ‘a’ be the side of an equilateral triangle,

Then @ —2cm/ sec f(x) being polynomial function is continuous and

dt derivable on R.
Let ‘A’ be the area of an equilateral triangle, then differentiati?g (iyw.rt. x, we get
A:ﬁazz:»ﬂ:Zxﬁad—a:ﬁaE f'(x)=4%—3x2—10x+24
4 dt 4 dt 2 dt 3 2
- Ji i =x =3x 2—le+24
. [El } " 20% 2 =203 cm? / sec = (x—2}(x"—x—12) = (x—2)(x—4)(x+3)

(a) Forincreasing, f'(x)>0
= (x—2)(x—4)x+3)>0
161. Soln. Let ‘@’ be the side of an equilateral = x € (4,0)U(=3,2)

triangle. (b) For decreasing, /'(x) <0
Then i;E ~2cm/sec = (x=2)(x-4)(x+3) <0
t

= xe(2,4)u(—0,-3
Let ‘A’ be the area of an equilateral triangle, then (2,4 (—,-3)

A=£az:>@=2x£a§q:£”f_ﬂ | 65. Soln. _
4 de 4 ¢+ 2 dr | () =sit 3:—083x= f'(x) =3cos3x+3sin3x
a4y B 5 J (x)=0=>5c083x =—3sin3x
e (lem _Tx10x2= IO‘EC‘W /sec = cos3x=-sin3x>tan3x=-1
Which gives 3x = 3—301’-7—3‘ or]—1£
62, Soln. Letr, S and V respectively be the radius, 4 4 4
surface area and volume of sphere at any time t. = x= for?_’ro,-&r. [ 0<x<n)
Then, £=3c‘m“.’scc I:i. 12?3 117
dt The points = x:Eand x = —— divide the
4 ,dr
Now, J = 3.&‘?3 :>E =dnxr T interval (0, ) into four disjoint intervals,
dr 3 (QE}[E 7_::) [3& ”_fr] [ﬁ ,r
T T a){4’ 12012712 )L 12°
Also, S =4mr’ = o T Now, S'(x)>0in [O,EJ
dt dr A
as — 6 = fis strictly increasing in [0, EJ
dt r 4
ds 6 3 . (7 Iz
A | == =3em?/se (x]{Om(—,——]
( = Lz 5 = 3em’ /sec J 212
= fis strictly decreasing in [E, ?—E
63. Soln. We have, 412
C(x) =0.005x* —0.02x” + 30x + 5000 i . (Tz 1z
f(x)>0in| —, —
1212
e —— %
YouTube Channel Arvind Academy link 9 http://bit.ly/21YVvIGF Page 17
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= fis strictly increasing in [E—]
' . 1lr
S'(x)<0in oL

=> [ is strictly decreasing in (%—,x]

Hence, fis strictly increasing in the intervals
( ;r} 7 1x
0,— || —,—
4 12 12
And f is strictly decreasing in the intervals

(Fa M)

66. Soln. Here, J(X) = X’—x+1l xe(-11)
= fi(x)=2x-1

f'(x)=0:>x=%

: 1 1
Now [f'(x)=2 x—i- :-0for5<x<:1
= f isstrictly increasing in [%1}

Also f’(x):Z[x—%)<0for -, <xa%

= f is strictly decreasing in (—1,«;?]

Thus f is neither increasing nor decreasing in (-1, 1).

67. Soln. We have, y” = x? +(120)°

= 2']3&:2)-(E
dr dt
- B _xdx
dt ydt
s  DopE
di ¥y

e ——

YouTube Channel Arvind Academy link

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

68.

5 % Clkite)_
120m qg\‘""’y
A
Putting y =130iny’ = x> +(120), we get x = 50.
dy 52x350
dt 130

Soln. Given x and y are the sides of two squares
suchthat y=x—x".

Let area of the first square (A,) = x*

And area of the second square

(A) =y =(x-x*)

Now, —dﬁ:ﬁtx2 = 2x.£
dt dt dt
Also, i‘ﬁ = -‘i(x— x%)?
dt dt
dx dx ) dx
=2(x—x)| —=2x.— |= =(1-2x)2(x-x>
(x K)(dr xdt) dt( XRA=X)
dx 2
E‘;:(‘L,,,\Jdt}_E.(]—2x}|{2x-2x )
" d4, (dA/dD) 5y &
“dt
2{1—2x)2x(lvx)=(I_2K}(l_x)
2x
=2x?=3x+1

[ » | http://bit.ly/21Yv)GF
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» MCQ (1 mark)
cos2x—cos28

1. Soln. We have, I 9
COS X —COS

_ j- 2sin{x+ &).sin{& - x)

i 9si [x+0) ) [ﬂ—xJ
sin .sin
2 2
_[x+9j [x+6
2sin| - 3 .cos] — |.

=4jcos[x;9}cos(9;x]dx

= Zj{cos€+cosx}dx = 2(xcos & +sinx)+ C

dx

dx
sin(x—a)sin{x—b)

2. Soln. {c): We have, I

_ 1 j- sin(b—a)
sin(b—a) ¥ sin(x—a)sin(x—b)

B 1 sin((x—a)—(x—b))

K sin(b—a}j sin{x—a)sin{x— b}dI

_ 1 Isin{x—a).cos(x— b) - cos(x—a)sin(x- b)dx
sin(b— a) sin(x—a)sin{x—b)

sm(b a}J{cm(x—b} cot(x—a)dx

[log | sin(x—b) - log | sin(x-a) []+ C

},c

3. Soln. (a): We have _[l.tan" Jxdx

]
§ sin(b—a)
sin(x—b)

=cosec(b- a}|:log Sn(_a)

SURE SHOT QUESTIONS
Chapter — 07 (Solution)
Integrals

1 4 — :
4. soln.{a): Let I=Je‘(l—i,] dx

ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.
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= tan™’ JI.(x)—jo
=xtan"' Jx - I
=xtan"' Jx - I

j{;xxdx ‘

x X dx ‘

1+x 2J_

0+ x)ZJ_

y l+x
=xt ! —_
slantage I[(I+x)2J_ (|+x)2f}
o dx
sl b -l Py
:_rlﬁn_'J;—J;+laﬂ_] x+C

=(x+Dtan"' Jx -Jx+C

I+x°

1432 —2x g I 2x
—I [(l % ]dr-_[e [I+x: (l+x"):}k

Above integral is of the type _.'e’f(x) +1'(x))dx

] z)+C
+X

.. Solution is e* f(x)+C .. l=«=."‘(1

9
5. Soln. (d): Let [/ :J'Hx—mdx
x*+

3 Xdx dx
ey i B
X X |

1 -2
Putting 4+ — =t = —dx =dt, we get
X X

| YouTube Channel Arvind Academy link
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e fdz

-5 -5
=—l f_ +C=L(4+l,] +C
2| -5 10 x!
A
(x+2)x*+1)

6. Soln. (c): We have, j'

o 1 A | Bx+C
(x+20+D) x+2  xP+]

= 1= AX*+ 1)+ Bx(x+2) + C(x+2) i)

Puttingx=0in (i), weget A+ 2C=1

Putting x = -2 in (i), we get A—l |C=E
5 5
Putting x = 1 in (i), we get
1=2A+3B+3C,we get Bz%l
dx lpde 1pxdx
: J- ] =g _"J. 7 +__[ 2
x+2)(x"+1D) 57x+2 59x+1 5°x +1

—llo |x+2l—ilo |x "+ |+2‘an' X+
58 o =TS

-1 2
Hence, a=—and b=—
ence 0 3

7. Soln. (d): We have, fildx I_ﬂdx
X+

x+1
_I[(x+l)(x+lax)_ I }1:
- x+1 x+1

de ¥ x
= x*+1-x)dx- | — =—+x-—-log|x+1|+C
_[(x x)dx jx+| 3 7S g | x+1|
8. Soln. (d): We have, jwdx
+Cosx

YouTube Channel Arvind Academy link
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_I j~251n(xf 2)cos(x/ 2)
~ I l4+cosx 2cos’(x/2)
x
chosz{xQ} v+ | a"z

=Ilsecz X xdx +Itan£dx

2 2 2

:l[x.tan£.2—ftan£2dx]+.|'lan i4:1‘.'r+(‘
2 2 2 2

=xhtan£—jlanfdx+flan£dt+(.‘:x.tan£+C
2 2 2 2

9. Soln. (d): Let f = J'

=

Putting x> =t = 2x dx =dl! , we get

tdt r+1—l
".J|+! IJIH

=EI(J1?—(1+t)‘“")dx

2 32 1 (i3
—x=(l+t)y " —=x2(1+t) "+ C
><3(+) 5% (1+1)

=l'\H.\"] 1+x)"%+C
3
Hence,a =1, b=-1
3
. dx
10. Soln. (a): Llet f = | ——
Gt fyee
=

Here, f(x)=1+cos2xand
S(=x)=1+cos(-2x) =1+cos2x = f(x)
= fO=f-x)

Hence, f(x) is even function.

f _ Zn'j'_d ﬂ{r B 2.7-'[-1 dx mid

5 —2_[ —sec’ xdx
o I+cos2x ¢ 2cos’x

=| tanx |§"=[tan%—lan OJ =1

xi2
11. Soln. {(d): We have, I J1=sin2xdx
o

http://bit.ly/21YvIGF Page 2
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x'l X2
= I Jcos? x+sin? x — 2sin xcos xdx = j | cosx—sinx jdx
1]
x'd x'2
= I(Cosx—sinx)d.r+ I(sinx-cosxkir
o x4

[~ 0<x<x/4 cosx >sinx = cosx—sinx > 0and
m/d<x<rm/2,sinx > cosx =>sinx—cosx > 0]

=[sinx+cosx]; * +[~cosx—sinx]*
=[(sinz/4+cosx/4)-(5in0+cos0)—
[(cosz/2+sinx/2)—(cosx/4+sinxz/4)]

gkt ol e
ji % jizzfzz(d_ )

I_I secx
12. Soln. (b): Let secx—tanx

_ j sec x(secx+ tanx)
(secx—tanx){secx+ tanx)

i
_ j- sec” x +secxtanx
sec:'.r—tan"x

ATDB PDFZ

10. Soln,
/= e*(1+x)
(o) et * 05" (xe")
Put xe* =1

= (xe"+e")dx =dt
= e'(x+Ddx =dt

dt
]-j _Isec tdt =tant+c = tan(xe") +¢
cos’t

11. Soln.

/= Ie‘(logx+lex

(d) Let *
=>Il=¢"logx+c

('.'Ie’[f(x) +1i(x)]dx = ¢"f(x) + c)

12. Soln.

j —[1+(x+l] log(x+ 1)] dx

(d): Let * X +1

= ¢t [— = +log(x+l)}dx
T Lx+l

= Jsef:2 xdr+jsecx tanxdx [.sec’x—tan’x =1]
=tanx+secx+c It is of the form J'e’[f(x)+f{x)dx]
Where f(x} = log(x+1)and f(x) = L
x+1
13. Soln.
so, [ =¢" log(x+1)+C
’ = Ieﬂnsxdr
(b): Let 13. Soln.
— [ ohoex’ gl _[.5 v aloEx _
—Ie dx—j'xdx |2 #™=x%] L x=2]
o /= j—dx
=—+C (@):let 1 ¥ 72
6
1 1
(x-2), _ L
14. Soln. - I] = —_[I‘“il‘—[-x];
(a): Let!=1-xze' dx =—[1-(-1)]=-2
put X =1 = 3x’dy=dt
. cdr 1 1 -
+ !=I —-—e" C—3e" +C 14. Soln.
YouTube Channel Arvind Academy link ' 53] http://bit.ly/21YvIGF Page 3
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€

2 3 3

& 16 1 &+15
202 2 2

15. Soln.

= [ tan’ (2 x)dx = j' (sec?(2x) — I)dx
(a): Let 0 0

a8
=(% tan 2x—xl =%tan 2[%} —%

16. Soln.

x4
= j sec’ xdx=[tan".|",
(d:tet =4

T T

= tan——tan| —— |=1+1=2
4 [ 4}

» Assertion-Reasoning (1 mark)

17. Soln.

(a): Let / = IW m o)

J10-(10-x) i

J10-x +J10-(10-x)

t b
[ f0dx==f(a+b- x)dx}
a

o )
T e ®

Adding (i) and (i}, we get

N e L e e

"YouTube Channel Arvind Academy link
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Hence, both assertion and reason are true and reason
is the correct explanation of assertion.

18. Sol. (a) Both A and R are true and R is the correct
explanation of A.

Explanation: Let y = x*

= logy =x log x

Differentiating w.r.t. x
1

:> =t (%) + log x(1)

2—:- =y(1 + log x)

=x*(1 + log x)

Hence R is true.

Since i(m‘) =x*(1 + log x)

JzF(1 +log x)dx = x* + ¢

Usi 1g he cucepu f anti-derivative, A is true,

F is thi correct ovodanation for A.

19. Sol. {d) A is false but R is true.

. dx

Explanation: f PR

Let x = tanf

dx = sec2f d@

e soc? § df

T4 (1+ten?6)
[1+t.1m2 ﬂ)d?

= rate) {". sec’@ = 1 + tan’8)
=8
1

=tan x+c
20. Sol.

(<) A is true but R is false.

Explanation: [ sec* ztanz dx

= [sec?z - sec’ z + tan z dx

= f (1 + tan? z] sec?x tan x dx -1+ tan?x = seczx!

= [(1 + t)t sec’z dz {Lett=tan x 2 - secx, dt = sec’x dx)

dt
=[(1+&)tadt
=[tdt+ [*dt
[
=5+ +c
tan? tan® =

=24

3 4+c

http://bit.ly/21¥YvIGF Page 4
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» Case Study Question

21. Sol,

(i) Letl= [ =245 dy
*+5x -7

letx2+5x-7=l
= d(x? +5x-7)=dt
= 2x+5=dt

* = i:
.| - = loglt| +c

=loglx2+5x-7}|+c
(iLetl= [ —2L

z(3+log ) 3
let 3+ log x =t
= d(3 + log x) =dt
= Ldx=dt
L r= [dt
M=
=log|(3+logx)|+c
i 1
(iilet I = f e dx

orl={ %dx (on dividing N' and D" by e¥)

=log|t]| + ¢

lete®+ 1=t

= d(e*+1)=dt

= e*dx = dt

EEE -‘ii=10g|t|+c

=log|l +e¥ +c
(iv)Letl= [ ===_dx

I+£—Z

lete* + e X =t

= d(e* + e™¥) =dt
= (e*-eMdx=dt
'-I=I%

= log [(eX + e™)] + ¢

=log|t| + ¢

22 Sol.
(I] sm(tan .r
f 14x2

Let tan’!

x=t
Differentiating both sides w.r.t.x
1 d{tan'l z) 7

1}1‘2 dx 1422
z

1422
Now,

] i
=g (Using

. YouTube Channel Arvind Academy link
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Integrating the function
f sin(tnn z)

1+z?
: 2 dr
Putting tan 1 X=t& —
& & 1422 at
= f sint.dt
=-cost+C

putting back t = tan™! x

=- cos{tan" X)+C

(ii) [ tan zdz = [ 22Xy

s T
Letcosx =t

Differentiating both sides w.r.t.x
in oy = 4t

=510 X = dr

sin x dx = - dt

Now,
sin r

f COs r d:

Putting cos x =t & sin x dx = dt

= f% . (-dv)
=_f:it.

t
=-log|t|+C
| Puting Sack © = cos x

| =-oglecsa + C
= log |cos ,1c|'1 +
= log

= log |[sec x| + C

(iii)f 1—"’——

Let 1+ x

+C
| cos x|

2 _,

Differentiating both sides w.r.t.x
‘Jx = i

- dr

2x dx = dt

Now,

Integrating the function

f2r dz

1422
Putting 1 + x% =t & 2xdx = dt
= L
_fc'dt
=loglt|+C

Putting backt=1 + X2

= log|1+ x2|+C

n http://bit.ly/2IYvIGF
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) 1 . 1
(i\f)f -tz ]ugzdx - f z[l-l-logz]dr

Let1 +log x =t

Differentiate w.r.t.x
di

+ 3t —
0 dx

dit
+ —_——=
0 dr

de.x = dx

Now,

(PR gy

[ S — f+ .
r4rlogx z(1+logx)
Putting 1 + log x & dx = x dt

_fﬁdt X

Putting backt=1 + log x
=log|l +log x| +C

» Questions

1. Soln,
lzj A sin x E
G sin(x—2a)

Put x—-2a=t
= x=2a+t=dx=dt
/= j-sm(t+2a)
sin{
- =j-(smtlcc;)s2a+custsm 2a)dx

sint
= j(cos 2a+cott.sin 2 a)dx

=tcos2a+sin2qlog|sint|+¢
=(x—2a)cos2a+sin2alog|sin(x—2a)|+c

2. Soln.

:I (3sin@—-2)cos P 40

Let 5—cos’ @—4sin@

(Put cos’ @ =1-sin’ @)

J- s‘mzﬁms(). d@—ZI .cj:os() :
4 +sin“ @-4sinfd 4+5in" 8-4sind

=3/ -2, (say) . (i)

YouTube Channel Arvind Academy link
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sinfcos @
4 +sin* ?-4sin@
Put sin’ 0— ¢ :>2sir10c050d0 =dt
j dt
At~ 4J‘ 2 (-2
Put\/;—2=u:>\/!:=u+2
= —Iudr-a'u:dr=2(u+2]du

2t

Now, /| = J'

. D jL"’)d _fdu I
=10gu—£+C| = |
) !
=log(sin@—-2)——=+C (i3
& sing-2 '
Also, I, = [ ——50_
4+sin“ @-4sinf
Put sin@=m =>cosGdl =dm
dm dm
e Sl . 1]
c '[4+m2—4m J(m—Z)z (i)
From (i), {ii) and (iii), we get
[ =3lpolsin A-2) - o + 2 +C,

sinf#—-2 sinf-2
Where C= J‘C| _2C3

: 4
= (=31 8-2)- +C
R ) sin? -2
3. Soln.
/= J- smx+cosx I sinx+cosx .
Lot A6 Nsin2x o yJl—(1-sin2x)
=”"3 sinx+cosx

-t .J 1 —(sinx—cosx)*
Put sinx—cosx = = (cosx+sinx)dx =dt

2

T
And when, X =—then t =

"ET dt
B, 5%
B-1

=[sin”'t], =2sin” @ = 2sin"" [T]

http://bit.ly/2IYvIGE Pape 6
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4. Soln.

a"=je“.sin[E + x}fx
% 4

Let
Put £+x=::>x=r—£:>fir=d:
4 4

When x=0,7 :%andﬁ*’henxzﬁ,tzs—ﬁ

Sxid ‘__J LF 22 |
= J e sintdir=e ™! J e sintdt
a4
E 2T saia 2
=e¢ ™ [sinre—J - I cos & dr
L 2 x4 L{L] 2
l[esm sin E_ e™? sin E)
ol 2 4 4
=€ % 3n4 spa
e e’ .
-[—cost] - I —sinfdt
4 ;
|- a4 F oL
-_[__leix 2 _ l TZJ
_o|2\2 2
1( 1 en 1 xﬂ !
—— __e ____e —
a\ 2 N 4]
= po Lime e e e ]
4 22 42

5. Soln.
Let
T4 x'd
'!cos 3 x2sin 2x }‘,- cos’ x4f2. 2smxcosx
_ ]I dx
2 (. 1
cos' ”]x.sinzx
1% dx
=§.[ 7 ] T
 cos? x. tan’ x.cos? x
l]- I’]- sec’ x
23 costxftanx 29 Jtan x

YouTube Channel Arvind Academy link
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Put tanx =7 = sec” xdx =dr

When x =0, then t =0 and when x:% thent=1

J'(H:[t_)dt J'(t 2+t1)dr

1M #27 . 2
= — 4+ = — 2+_
2[1;2 5le 2[ 5}
=I+~l-=E

Soln. We have,

'[454x2x ‘/_If-zxx
2

e E

dx

2+l—f[|+2x-r-x )

[Add and subtract 1]
N &

____l,f
7 , N2 2
,fi—(mn \} \E] ()

jaRE =]

Ml"'4|l_

%‘“{ 7

2

ot 1-x
Soln. Let x(lv2x)
-[x 2x*
*> deg (num) = deg (den)
1/2
— 2x+x2 iu X2 +1
2 1
—x“+=x
2
+ -
—l.t+l
2
1
1 —Ex+l
I=I —+
2 x(1-2x)
Ihﬂujjtgit.lﬂZleJGF Page 7‘
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2 x(1-2x)
—lx+l
let /[, = 2 =£+ )

If x=0
Then from equation (ii)
1=A
If x=l
2
Then from equation (i)
1 B
__+l:_
4 2
-1+4 B
4 2
3_8
| 4 2
B=§
2
1 3¢ dx
h=] ;“‘“zf =
—2

— loglxl—zlog|l—2x|

[ I%dr=log|f(x)|+c}

1:%x+log|x|—%log|1—2x|+c

2sinxcosx
(1+sinx)(2 +sinx)
Put sinx=tr
Differentiate both sides w.r.t. x
cosxdx=dt

8. Soln. [ :I

f=jmd£

2t A B
Now, = +
(1+0)(2+1) 1+t 2+¢
=A2+t)+B(+1)

e ————
YouTube Channel Arvind Academy link
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9. Soln. Let

ATDB PDFZ

Put t=-1

Then -2=A

Put t=-2

Then -4=B(1-2)
4= -B

B=
= j-—d:+ —d:

=-2log|l+t|+4lc)g|2+t|+c
I =-2log|1+sinx | +4log|2 +sinx |+c¢

1= [ 28X
(x+1)

dx

=jlogx :
T (x+1)

I
Integrating by parts

s I{ & I(m]

log x +_[ 1
(x+1) < x(x+1)

[..il__l]
T Xt x
A lo, x "'J ¥y ]})—x

(x+1) x(x+1)
[Add and subtract x]

}':—I“ﬁ+j(l__l_
(x+1) x x+l
S p log x
(x+1)
I =log

+log|x|-log|x+1|+C

X

x+1

log x N
(x+1)

cos2x—cos2x
10. Soln. €OSXx—COs&

. (21: +2a) . (2x-2a
—2sin sin| -
_ 2 2
(x+aY. (x-a
—2511'1{ sin -
2 2

sin(x+ @) sin{x—a)

T [HHJ. {x—a]
sin sm —
2

_———————— e

http://bit.ly/2IYVIGF -




ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

[+ Tog(a/ b) =loga—logb]

stm( a]cos(ﬂTa)Hhn(x;a)cos('r;a]}] 1 (x5+3)
= =—|log———= |+C
si,,(xw]s-m[;-_qJ 150 " (x*+3-3)
2 2
1 x°
. . =—|1 +C Ans
[ sin 26 = 2sin Gcos ] 15[ 8 +3J
xX+a X-a
=4¢os €OoS
55
2[cos(x+a+~—x_a]+cos[x+a x—a:)] (x—2)-2 4 e
= = — x—2)- €
ld o = -
22 2o T e e
[+ cos(A+ B) +cos(A— B) = 2cosAcosB] = i . g
e edx e'dx €
Now = :+2_{ 3—2_[ T= s+C
' 95— G652 (x-2) (x-2) (x-2) (x-2)
jw=j{2cosx+2cosa}it
el 13. Soln Given
=2sinx+2xcosa +C T . ;
Ans. _[e’{tanx+l)secxdx=e fx)+C
4
-‘- 6:'-’: =_[ 5 x-i dx
11. Soln. x(x'+3) 7 x(x7+3) = Ie" (tanxsecx+secx)dx=e'f(x)+C
Put, (x5+3)=t = Ie‘(secw tanxsecx)dx =¢”* f(x)+C
= Sx'dy=dt | =  e'secx+c=ef(x)+C
— “dx—df | = 3 Sfix)=s¢cx
[Note: fe" [f(x)+f(x)]dx=eﬂf(x)+c, Here
h I x +3 5 If(t 3 F(x) =secx |
1 A B
Let S —j 14. Soln. Let
| -3 ¢ _Itan0+tan @ Item.‘J(l+t:;1r131‘})(’,tg
e |+tan’ @ 1+tan’ @
= l=At-34+ Bt _ Itaﬂgsec 2] 4
=5 I=(A+B)t-3A = Y eanea
On comparing the co-efficient, we get Let tan & = z = sec’ OdO = d=
1=-3A I =d=
= A=-1/3 /= =
A+B=0 IH_ (142)(z*~z+1)
= B=1/3 Now z 4, BEEC
Now, (1+:( 2—'-+l) 14z 27 —z+1
I [ -, 1 Jd’ =  z= AZ—z+1)+(Bz+ C)1+72)
53-3) 53 3(t-3) I
I Putting z = -1, we get, A =-~-3—
=__10g;+|—5—10g(t—3)+c 1
Puttingz =0, we get, C=—
= lo [ ) +C 3
IS °8 -3
e e —_—
YouTube Channel Arvind Academy link @] http://bit.ly/2IYvIGF Page 9
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1
Puttingz=1, we get, B =§

1
£ Pl 3
(1+z)(z'-2z+1) 3(l+z) =

l z+1
___II+- 5'[:“—:+le

2;':—I+?L_
-+

-

1 1
=——log|l+z|+—
3 gl 3x2‘[

| e d-
. L ow TRY
goslbnalty I e o

[:-%loglI+z}+élog|zz—z+1|+l|+C ----- ey
Where
1 dz 1 d=
L=={= ==
' 2'[:‘—:-:+l 2'[ >

1
1 2 =3
=—,—=+ttan
2'3 3
2
b Lo i ‘| [(22-1)
. 3logt1+z|+6log|z z+1|+ < i J J

Puttingz= tan &/

% !=-—;-]og|l+tan€|+%log|tanzﬂﬂan9+]|

1 ,,(Ztanﬂ—l]
—tan” | ——— [+C
NG B

A.i{x’—8x+?)+B
dx

+

Ix+5=
15. Soln. Let
= Ix+5=A(2x-8)+B

Ix+5=24Ax—-84+8B
Equating the coefficient of x and the constant, we

e

get
24=3and —84A+B=5
= A:%and—Bx%+B=5=>B=5+12=17
Hence,
Ix+5 2“‘ s“”, _3r_(2x-8) 17
IJ —8x+7 I T 2IJf-Rx+7 ] ' —8x+7
3 :
=5f| +l7if2 {l]
YouTube Channel Arvind Academy link =
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Where
2x-8
= 4_0& =
h I 8x+ E J.J —8x+7

2x8

NUW& =.[71de

Put x> —8x+7=="

— (2x-8)dx =2zdz
E":_zjd. =2:4C
[ =2yx* -8x+7+C,

...{ii)

L=

=f =] &
Jri-8x+7 T -2x4+16-16+7

_ dx
g Jx-4)

Iog(x—4)+\[(x 4 -3|+C,

A —Iog‘ x-4 +Jx -8x+ |+C

Putting the value of / and in (i), we get

I 3x +Sdx

J.__—:;-\‘x —-3x+7+l7log|(x 4)""\‘.\' —8.¥+7|+
x —Bx+7

ey |

=2 Tl T 41 7I0g | (x=4)+ VX —8x+7 |+

‘ix 3 rd
Note: —=10g|x+Jx'—a' |+C}
[ .[ ’xl_al

16. Soln.
j (PKHI)

ax’ +bx+c
Therefore, we express

The given integral is in he form of

(Sxﬁ2)=A%(l+2x+3x2)+B:A(2+6x)+B

Equating the coefficients of x and the constant term
on both the sides, we get

6A=5and 2A+B=-2 or
A—Eandﬁ-—u
6 3
j- (5x-2) :_J- 2+6x '”_[ dx
T (142x+3x%) (|+2x+3x) 393 +2x+1

http://bit.ly/2IYvIGF
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= cos 2a[ dr - [sin 2a.cotdt = cos 2a.t sin 2a.log|sint |+ C
=cos2a.(x+a)-sin2a log|sin(x+a)|+C
In {,putting 1+2x+3x" =t, so that = xcos 2a+ acos 2a—(sin 2a) log | sin(x+a) | +C
(2+6x)dx =dt
dt . 1’= xsin~ xdx
: II=jT=Iog|ti+C,=Iog|3x‘+2x+l|+C, 13. Soin. J
And =sin” x—-_[ ,_dx- [By using
=I dx _j' dx __I dx ) . W1-x
3P +2x+1 NEEN T 7 Integratlngbypart]
>3 ['Hs] +[_§"J B T_—dx N =
= 3 —SII‘I .‘I'I- j X ——I
1 2
Putting [x+—]=r,sothatdx=dt,weget N T T S i{_ —F it }
3 2s.u] X 25111 x+2 3 1-x +251n x|+C
L= %I dt = 1 tan™! L+Cz =%Sin 'r—%sin 'J'.'+i\fl--xJ +%sin 'x+C
t:!_'__"j_i S_Q £ £, 1., *hs
3 3 3 =?Sm .'(-Zsm x+z l-x"+C
af ol 20. Soln. Let / :je‘[w}ix
1 3 I | x 3 1-cos4x
=—tan —=+C,=—=tan" —==+C . ot s
N VA N N 2 =]-e,(251n2xrc.(21:>2x 4de
2sin” 2x
I (3x+1) _ ‘
=—_tan +C, “* sin2x=2sinX.co0SXx
V2 V2
| ‘@i cosZy=1-2sin’x

Using (ii) and (iii) in (i), we get |
=Ja (cotx- 2cosec’ 2x)dx

Where, = Cu +C, f(x)y=cot2x o fi(x) =—2cosec’ 2x
I=Ie'(f(x)+ f(x))dx
17. Soln. Let = [I=€e"f(x)+C=¢".cot2x+C

(el el 2 | Sflefxdx
= fe e f]dx'fe (=) p——

(x+1) (x+1
. x+1-1 -1

=e —2Ie’ sdx=e" - _[ ——+——— |Hx21. Soln. We can express the N' as

(x+l) .r+l (x+1) d

l Sx+3=A—(x*+4x+10)+B

=e' -2 —+C [Note: dx

x+1 = 5x43=4A2x+4)+B = 5x+3=2Ax+(4A+B)
j'e’ {{x)+f(x)}dx=¢" . f(x)+C] Equating the coefficients, we get

2A=5 and 44+ B=3

sin(x— a)

" = 5 5
18. Soln. sm(x+a) A== > dx—+B=3 —= B=3-10=-7

Letx+a_r=>x_r—a = dx=dt 2 2

21 iy =1 e T T i S
: !=Ism(t' 2d)dt=!slnr.uos2a- wsl.:-.mZadf - 5x+3=5(2x+4)+(—?)
sin{ sint

YouTube Channel mi_n_c'l"hcademv link o htt.g:,f_{bit_|IJ,2_IWJG_F_ Page 11
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—(2x+4} T ; X' . B
IJ_+4x+m i IJ Traxel0 IJ.E+4x+m (x2+4)(x‘+9) 5(x*+4) 5(x*+9)
_3, -
1=3h-10 j:_i]- 2a'.nr 2+2'|- zdx 2
Where ;5 .lt +2 59x1+3
2x+4 dx :——x—lan_li.b_x_tan"li_i_c
1= dx and I, = | ———= 2 2 53 3
' ij=+4x+1o ! J.Jx2+4x+10 25 % 3 .
=—=tan"' =+=tan"' =+ C
Now, §=f— Cisd s 275 3
I +4x+10
Let x* +4x+10=7 = (2x+4)dx =dt ! i
1241 23. Soln. I Corx }it
I z.[ II = 1 T tG= 2J—+C -Jcosx Jsinx cosx+su1x)
-—+1 IZI j
3 Jsinx -Jcosx Jsin x.cosx
I =2Jx’ +4x+10+C, Let sinx—cosx =t=  (cosx+sinx}dx =dt
Again, Also - sinx—cosx =t
— (sinx—cosx)’ =1’
I I dx = sin® x + cos’ x—2sinx.cosx =1
2 2
Vr'252+27-4+10 Jx+2)z+(\i’€) =  1-2sinx.cosx=1’
- , 1-1*
:logl(x+2}+Jx'+4x+10|+C2 =] §iN X.Cosx = 5
Putting the value of |; and Iz in (i), we get

rdf

En _L Yer- fo T
:-xzdx +4x+10-7log,{x -2)- J; - 1p +(§2 - _2‘ ’
2 2
=5Jx2+4x+10-7log|(x+2}+Jx +4x+10|+(

xZ

- Tj

=2sin"' 1+ C=+25sin" (sinx—cosx)+C

I=| dx
22. Soln. Let (x1+4)(x2+9) Izj x+2 "
2
Put x* =1, we get 24. Soln. et (T 3xe3)x
x ! Putting x+1 =1 -  dx=2t dt
(x2 +4)(I2 ) (r+4 (£+9} l+(1)2
Now t _ 4 N B EA(f+9)+B(;+4) J- r 41 2[ 1; ;
(t+4)(t+9) 1+4 1+9 (t+4)(+9) +11 41 L
=  t=(A+B)t+(9A+4B) :

Equating the coefficients, we get

[Dividing N" and D" by t?]

2

A+B=1,  94+4B=0 ]+[.1_)
Solving above two equations, we get - 2]’ _l.z_d't
A=‘E_B=2 [I—lJ +3
5 5 t
Now, Put
t—%:z =3 [l+]—,}dt:dz,weget
7

YouTube Channel Arvind Academy link
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2 4C
3

—j—itan"[ =

2—
-I—H}C

=g Bl
B LB+

e f 5" 5% 5% dx

25. Soln.
Putting
ey st iopsde=dior Spe 2
(log5)
Therefore,
d t
=5 5" 5ax=|55. 5.5
'[ J. (log5) (logS)I
du
ain, putting 5' =u, 5'di =
Again, putting (1085)
1 du
Therefore, [= 5%
(It::gS)J (low 5)
1 i du :
o L o il
(logsy?~ (logs) (Iog5)
— 7+C= > ot R A ot
(log5) (log5) (log$5)
I:_[ l_";dx
26. Soln. Let I+J;
Putting

Jx =cos8, ie, x=cos’@= 0 =cos™ Jx and
dx =-2cos@sin d@, we get
= _[ —cosd
1+cos@?

(-2sinfcosA)d @

cos—

2

YouTube Channel Arvind Academy link
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sin— a 9
(sin@cosf)dd = —2]—%—[2sin EcosicosﬂJdﬁ‘

i) http://bit.ly/21¥vIGF

= —2j2sin’ gcos 0do = —ZJ(I —cos@)cos Bd @

= -2[(1 ~cosf)cos0.d0=-2sin O+ j (1+cos26).d8

=—251n9+11d9+jc0529d9 -2smnf+0+ sin 28 i
2
=-2 I—c0329+9+2 1 CU; 0.c056+c
=2{1-x+cos ' Jx+fx1-x+C
27. Soln, Let
sin”' Jx —cos™ Jx
= dv,x €[0,]
jsml\/_+COS'J_ [0,1]
We know that sin™ v/x +cos™ vx = izr_
= Si“q\/-;zg—cos"&
Z _2c0s' Jx
e,
72
=]'l..ci'x-ij‘l.cs'}s'"1 Jxdx
r
—‘.1'—“4—[I.CUS.I J;—I dx}_‘_c
Fra fl_ J_

—x~;{xcos"\r+—j a'x}c

Put x =sin’ 0= dx = 2sin &cos Od6

4 in’
!:x——st"J}—Ej*f L 29 2sinfcosfd6+C
o |-sin” &

—x—ixcos'\r Ism 2sin@cos8dO+C
77 cos@ |

4
:x——xcos'lJ;——_[(l—cos2€)d6+C
n

T
=x—ixcos'lJ;—E|:€—smzoi|+C
4 b 2
4 4 2 ; .
= X ——XCOS x——[9-31n6cos€]+(
T b 4
4 ~1 2 e |
=X——XCO0S J_——[sm J;—J;Jl—x]ﬂf‘
T T
I=j-xsm 2xdx
28. Soln. Let l=x

Page 13
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=sin"' x| J]f_ j[ (sin” x)jﬁdx]@

(Applying integration by parts)

x
Firstly, let us evaluate the integral dx
y gral | —

Put 1 =1-x" = dr =-2x dx.

. fﬁdx=_ljﬂ=_\ﬁ=—\h—7
S

. I=sin x(— 1-x ) IJ_

=—f1-x?sin! x+J-d):=—-JI—x‘sm x+x+C

2 =3x+1
= | ————dx
29. Soln Let I Ji-x?
—x ’+3x- 1 (l—x2)+3x—-2
e s
1-x°
3x+2

f_-le ax+ |
1
xdx+= _.:'.
ARG =t
= —Idl-xldx+T\f1—x‘ +2sin" x+C
-B l—x2+%sin"x]+3\!l-x2+2sin"'x+C
=—§ 1-x* +%Sin"'x+3\h—x2 £e

N

YouTube Channel Arvind Academy link
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30. Soln. Let | [ sinGx+ Dex

On integrating by parts, taking e” as first function,
we have

=¢" Jsm(3x+l Jdx— I[ Jlsm(3x+]}dx}h

_al cos(3x+l) P [—ms(JxH}]

e

*e cos{3x+| +§ ¢ cos(3x+1)dx

J

_g' cus{3x+l { cDS{}H]]dX' {eh)‘J‘cos{hH]dx}fX]

—e c05(3x+|)
3

- cos(3x+l)

f

4y e eodinhl 2,

;e 51n[3x+1}—g_[e Sm(3x+1)d.t

Sm(3x+l]——I+C

= l+=l= +—e " sin(3x+1)+C,
9 3 9
:ﬁ —_e i ciaak A e sin(3x+1)+C,
9 3
== 9 M - 2151n(3x+l)+C
13 3 9

=ie‘ 25in3x e - 3cos(3x+l)j1 Yo
Ealll 9 13

*%e [2sin(3x+1)- 3cos(3x+])]+(?[hhere C-gl(;)




ATDB.uno

ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.

ATDB PDFZ

A
SURE SHOT QUESTIONS
Chapter — 08 (Solution)
| . .
Application of Integrals
> McQ [1 Marks]w. Solving curve (i) and (i), we get x = 2 and x = -1
Required area = area of shaded region
1. Soln. (c): We have, y =cosx, 0<x<Zand _ .2[ [x+2]_£
2 e ) a
) T
— ; 0<x<— 2 372
y=smnx x 2 =l x—+2x-i
4| 2 3 ]
¥
1 8 1 1
1 Jy=c y=sinx =Z|:2+4—§—E+2—§:|
1 9 9
=—Xx—=— 54. uhits
X, - 4 2 8
B ol n/4 n/2
y
| Curve y =sinx and y = cosx intersect >t x — ~ /4 | 3. Soln. (a): We have, y =16 —x"
*. Required area | - Gi=l6lx
22k xd = x*+y* =4°, acirclewithcentre(0,0)
= I cos xdx - I sinx dx

0 And radius 4 units.

=[sinx]** —[-cosx]*"
(] 0

(&

2

:ﬁ—l = (2 -1) 5q. unit

2. Soln. (d): We have, x* =4y .......{i), a parabola with

vertex (0,0)and x =4y —2 ........... (i), a straight line, .. Required area = area of shaded region
y 5 14
x? =4y = I 4% - —J4'—x +4—sm o
2 2 4],
1
& 8z 8x»
1."“ =[8sin™'(1)-8sin™' (- l)]-?+—2-—8.ﬁr Sq.units
i . >y 4. Soln. (b): We have, x° + yl =32 ....(i), acircle
= 2,0)
4‘ 8 f : with centre (0, 0) and radius 4\/5, and y = x .....(ii),
a straight line Solving (i) and (i), we get point of
Y intersection (4, 4).
'YouTube Channel Arvind Academy link . (o) ttl //bit ij?lvx. IGF Pagel
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[

4
. Regquired area = j

)

]

_ H [2m+_m

2

-8+[16x—] {2\/32 4% +16sin™'

=8+87-8-4x =4r sq. units

‘-1|

5. Soln. (a): We have, y =cosx

". Required area = area of shaded region
x2

= 2_[ cosdx = 2[sinx]; > = 2 sq.units
1]

6. Soln. {a): We have 2y=x........ (i), a straight line, and
y? = X ........[ii), a parabola with vertex (0, 0).

P=x

»x

Solving (i) and (ii), we get x=0and x = 4.

.. Required area = area of shaded region

ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.
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4 2 ¢
P 2 16
o[ e -
!( 2 3 4] 3 4

16-12 4
=——— =— 5q. units
3
. b 4
7. Soln. (d): We have, y =sinx, OSxﬂz

.. Required area = area of shaded region
xi2
= I sin xdx =[—cosx]]* = {0—1]=1sq.unit
0

8. Soln. (a): Area of the region bounded by the ellipse
2 i

X i
= y‘ =1lis zab sq. units
a b

“tegirndee = rx5x4=20x 5q. units

9. Soln. (b): We have, x° +y2 =1, a circle with centre
(0, 0) and radius 1.

.. Required area = area of shaded region

" |
:4IJI—x3dx=4[1§~Jl—x3 +%sin"x}
[}

0

1 x .
=4x—x—=x sq.units
2 2

10. Soln. (a): We have, y = x+1,a straight line

.. Required area = area of shaded region

https://www.youtube.com/@ArvindAcademyNEET Page 2
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3 2 3
= I(x+ 1)dx =|:x?+x:|2 =[§+3)—(; +2)
15 7

S BV
2

sq.units
2 q

11. Soln. (c): We have x =2y +3, a straight line

y x=2y+3

.. Required area = area of shaded region

1
= I(2y+3)dy =[y2 +3y:|1_i
1
=(1+3)-(1-3)=4+2=6 sq.units
» Assertion-Reasoning (1 mark)
12. Sol. (a) Both A and R are true and R is the correct

explanation of A.

Explanation: Both A and R are true and R is the correct
explanation of A,

13. Sol. (b) Both A and R are true but R is not the
correct explanation of A.

Explanation: Both A and R are true but R is not the
correct explanation of A.

14. Sol. (d) A is false but R is true.

1
Explanation: A = 2 fzdy
0

4
=2 /udy
(1]

Subscribe Arvind Academy NEET You tube channel. Click link:
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15. Sol. (a) Both A and R are true and R is the correct
explanation of A.

Explanation: Both A and R are true and R is the correct
explanation of A.

16. Sol. (a) Both A and R are true and R is the correct
explanation of A.

Explanation: Both A and R are true and R is the correct
explanation of A.

» Case Study Question

17. Sol,
(i) (x?=
Explanation: x° = -250y
(o) 120 lnnn
0

Explauauon: L:]—

-250y

(ii)

(iii) (b) Even

Explanation: Even

(iv)

@75

E: pli nz iox : 1000

(d) None of these
Explanation: None of these

(v)

18. Sol.
() @y=3%@+1)
Explaualmn Equation of line AB is

y- Oml—+—1(x+1)=:ry=—(.t+1]
My=z+7

Explanation: Equaticn of line BCisy -3 = %(: -1

(i)

=>y=—%z+%+3=-y='_i—lz+%
(iii) (a) 8 sq. units
Explanation: Area of region ABCD

= Area of AABE + Area of region BCDE
=f11%(1+1 )z + [ (

fEee + [
e bea 2ok edog
=3+ 5= B sq. units

7 T+ 2)d:l:
3

7
+ZI]]

SRS ————————— |
u https://www.youtube.com/@ArvindAcademyNEET Page 3 |
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(iv) (a)4 sq. units
Explanation: Equation of line ACisy-0= '3:—‘:(: +1)
=y=3(z+1)

3
.. Area of AADC = f_sl %(.1: + 1)dz = [% + %;]
-1

=4+ 35— 3+ 4 =4squnits
(v) (b) 4sq. units
Explanation: Area of AABC = Area of region AABCD - : 1
Area of ACD = 8 - 4 = 4 sq. units. .. Required area = I (—x)dx + j (x+2)dx
-3 -1

< [ i
» Questions :_[?LJ{?QXL
1 1
=——(1-9)+—(9-
2( 9)+2(9 1)+2(3+1)

19. Soln. =4+4+8=16sq.units.

-J’o
A AY A '_"
+
N E(3,4) 21. Soln. Equations of the given circles are,
S 2+y'=4 i)
I
- = g .
w20 ;/0' i (x-2)"+)y* =4 (1))
B(-2,-1 D3.0) Equation (i) is a circle with centre O at the origin
| and radius 2. Eauation (ii) is a circle with centre C(2,
|¥=3 I Crardradis ..
x=-2 l Sulviag equatius i) and (i) we have
Y v 3
Y (x—2)2+y'=:cz+y2
Required area = ar (A4BC) + ar(ACDE) 4 2 3. 3
j . or x —dx+4+y =x" +y°
-1 k] 2 o 2
= f(x+l)dx +j{x+|}dx = I:%+I] +{%+x} Or x =1 which gives y:i\/?:
2 1 -2 -1
1
=1——1~{2—1) + 2+3—[1—l) = l+8
2 2 2 2
- 8.5sg.units
2
A1,3)
20 | d
- Soln. Thus, the points of intersection of the given circles
Here, ¥ =l x+1]+1 are A(L,y3)and A'(1,—3)
Required area of the enclosed region OACA’Q
x+2 14 x2-1 between circles
y= _ :
—x i x<-I 2 [area of retglon ODCAQ] .
= 2 [are of region ODAO + area of region OCAD]
We know draw the lines: y=0,x=3,x=-3andy= I 2
o (i ‘2[jny‘i‘+L yd”]
y==xif x<=1 .. {ii)
Lines (i) and (ii) intersect at (-1, 1)
e — I —
Subscribe Arvind Academy NEET You tube channel. Click link: n https://www youtube.com/@ArvindAcademyNEET Page 4
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=2[ﬂ\f4—(x—2)2cir+f\14—x2a'x} [from (i)]
2[%{!{—2)\#4—(:&—2)1 +%>(45in'I [x;2J:|
0
+2 [%x\‘él—xl +12x4sin" %]1
:[(x— 2),}4—(};—2)2 +4sin™ {xz;Z}]
+[xw}4—.r2 +4sin"’§]-

|: 3 +4sin ( ] 4sin"(—1):|

+[4sin"1-J§—4sin" ﬂ

=[(_Ji-n%]+4x%]+[4x§_\/§_4xﬂ
_x

~2:3

0

Ml'

22. Soln. Given curves is

x*+y*=32 ol XD
4= (83) ()

It is a circle with centre (0, 0) and radius 4\45.

Given lineisy=x ]
Solving equations (i) and (ii) for points of
intersections,

X+x'=32 [using (ii) in (i)]
=  x'=16
= x=%4
= x=4 (first quadrant)

Point of intersection is {4, 4)
y=x

(4.4)

P/A(4Z,0)

Required area = Area OMA
= Area OMP + Area MPA

Subscribe Arvind Academy NEET You tube channel. Click link:

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

»

. j:xdt+j:ﬁ,’(4\ﬁ)z —x* dx

: £

5] *[;J W) -+ J‘f} w [mﬂ
=]7 H'N"- aZ) -(443) + sm |} { (442_)2—[4]%%5'..:'%}]

=a+[z.ﬁ{np|6x‘5]_(1,4+,6iﬂ

=§+8r-%-4x
=4x 5q units Ans

23. Soln. Given, X = ng
And x’+y’ =16,
! 3
i"gb
B(2,3,2)
X
L A4, 0)

= (J}Ty)z+y2=16

> 4»‘2=l‘1
= y =4
= 2

x=\y=23

5 B{2~/§, 2) is the point of intersection in first
quadrant.
Required area = Area under OBL + Area under LBA

1.5 x 4
=], TGLHLﬁJm-xzdr
[x:]m- [1 16 JI
-T Jlb—x' +—sin' =

2 45

=m{12—‘})+(0+85m" l]‘[% J16=12 +8sin"' ?]

B et e e BN
-5 8 - 2.3 - 8sin -
6;f_+4:r 5= 8x§

_ZJ_+——2~J_

= %rsq. units. Ans.

https://www.youtube.com/@ArvindAcademyNEET Page 5




ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

24. Soln. Given equations are
y=2x+1 ... (i)
y=3x+1 eeeeenn(10)
Table for line (i)
X 0 1 2 4
Y 1 3 5 9 Give;

Table for line {ii}, Area OACBO = Area of APRQBCA

x| o] 1] 2] a Or Area OACBO = 2" ydx =2  Jxdx
Y 1 4 7 13 22T 4 5,
32, 3
B Y IR & R
i Area of APRQBCA = 2_[. }&-2[{ x “dx
:::ﬁ P
i 392 _ 32
4913 )1 =
. 575) =3 -e)

. 4 32 12 1/2
: HHH R —¢ = 5[3 —¢ ]
B(4Hg - =3 _
or 2¢? =3 orac =3
i 3
i G Ny o c=4 27;4=5i/5.
H P (1d) A
S P.cii: |
P A 358 Laiastissl iR .
?:n? ..:f{l.‘f"! i }_:.;::‘. 26. Soln.
2" I(x,v):x*+y? €2ax, y’ 2ax, x,y=0}
(Ot 1A i
£ "‘(L)'(. HfE Ho % Considering the inequations as equations
eyl ! x*+y'=2ax
it i .1, I (i)
fart : Or x=2ax+y* =0
Area of triangular region ABC : - :
= Area of the region OACDO - Area of the region Or x'-2ax+a +y =a’
OABDO or (x-a)+)y'=d’ UORMOOON [1}
= I:[y ling (i1) — vy line (1) j&x It represents a circle whose
. Centre is (a, 0) and radiusr=a
= - 2
j'u [(3x+1)— (2x+1)Jdx S
K rl
=[Gx+1-2x-D=[xax | o i)
9 0 Vertex (0, 0)
L (4) ™ ) Axis along x-axis
2 Tl 2 | Sq. units Point of intersection, from (i) and (jii)
0
x* +ax=2ax
25. Soln. Or X —ax=0
or x(x—a)=0
Oor x=0,x=a
Or y=0,y=41a
e e TS e —— .,
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¥y © 4
Or = e dx
16
or x' —64x=0
wi SHR " or x(x'-64)=0
(0.0 (@, 0) (24,0) Or x=0o0rx=4
When x=0,y=0
(+a, -a) x= 4, y= 4
' .. Point of intersection of the two parabolas is (0,
yv 0)and (4, 4).

Point of intersection are (0, 0) (a, a), (a, -a)

2 +yz £y Area of part lll = rydx(parabola x? =4y)

(Area of shaded part) ) I e dx ) l_ _3]1
Required Area = E yofcircle dx - j: y of parabola
64
dx =—(64-0) =
( Ty

:I:\faz—(x—a)zdr—_[;\/c?\f;dr

= E §q. units
o

374

ﬂ" 'J- 2x? |Area of | = Area of square — Area of ll and Il
—+fa

o |3 = 16— [ Jaxds
A=|0- { 0+v-51n'1{ I}H 3\{5[413-0] =16 3 [x ]n

I . 32 .
a [,T) J_ I Y —qu.ﬂ'ﬂ'h's
=L |2 |-2Jaxa
232

i 2
x-a [3 a . _(x-a
A= a’ —(x—a) + —sin”'| —=
2 2 a

16 ,
. = —5q.units
ma 5 ; 3
= T = 5q. unis Area of Il = Area of square — Area of | - Area of IlI
16 16
—16—?—?504 units
27. Soln. Let OABC be the square bounded by x 16
=0,x=4,y=4andy=0. = — 5@, units
£=dy 3
*. The two curves divide the square into three
equal parts.
28. Soln. .. Points of intersection are (2, 1) and
(-1, 1/4).

T

BC)=4x4 x L oy
AHGBE) ; 2.0 (-1.0 Ol.0 (2,0 %
= 16 s5q. units
From, y* =4x and x’ =4 r
4 ’ : 4 Required Area of region (AOABO)
4
X
4
e e —
Subscribe Arvind Academy NEET You tube channel. Click link: B https://www youtube com/@ArvindAcademyNEET Page 7

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.




ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

[ [ [ 3= -2

14 I 4
N 2
w,[(“z)—_ﬂ 3
9 _ :g{% V9—x? mEn £+7(3—x) ]
116 57 27 _ 3 2 3 2 |
:E ?—g =§sq.umrs 2 9 - 9
=— (0+—Y—+0]—(0+0+—]
9 . 3[ 53 2
=§SQ.HMHS 5
-392-3)
29. Soln.

Il
L3
T~

E—l] 5q. unit
5 q. :

31. Soln. x-coordinate of point of intersection is,
IC(3.41 1
A | X =—
-1,2) i 2
| A
i
i -
-1 o 1 z 3 X
Equation of:
AB is: y=-12~(3x+7)
1
BCis: y=5(||-d i
1 | _
AC is: y= E(x+5) Reyuired area
e
Required Area -} J%Zﬁdx-i-ﬁu E—xzdx]
g 1 L3 g : V4
_5_[_1{3x+}']dx+-2-jI (ll—x)dx—ij I(x+5)dx " ;
1 21 l 273 ] 3 _2 4x3r'2+x 9 2 9. _]2.1'2
=|— — - o 2 =Z|= = ==X +=sin" —
[]2(3x+7] L 4[{11 X) ], 4[(X+5) 1, 3 2%}4 8 3
2
=T7+9-12 =4sq. units .
J5 9 T = J— _11
=—+=| —=5in" — [O0Fr —+-cC05 —
30. Soln. 6 4.2 3
32. Soln.
Y "=dx
x’=4y
x-axis (1/4, 1/4)
i
Ty
X
§ m\
v
Area of shaded region
For intersection points, substitute
2 _ -
y =4x or y—ZJ;
e ——— e —————— ]
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x’ =4y
or x*=4x2Jx G y=2J;)
Or x* =64x
Or x(x’-64)=0
Or x=0
And x=14

Whenx=0,y2=4x00ry=0
Whenx=4,y'=4x4ory=4
Points of intersection are (0, 0) and (4, 4).

Given, Y =dxor y= 2&:]‘(}()

And y=ix=g(x)

4
Where f(x)= g(x)in (0, 4),

.". Required Area = E[f(x) —g(x)]dx

=J':[2J;—%x2]dx

4
:[ﬂxs.-z_ 1 xa]
3 127 |,

=ix431‘2 —LX‘P

3

_E Sq. units
3 &

33. Soln. Finding points of intersection as x =0, 2.
Y

8(0,2)

420
o X

x+y=2

¥

A=I;J4—x2dt-_[:(2—x)dx
2 23
=|:§xJ4—x3 +25in"§l—[2x—%:|

:(0+2.§)—(4-2) |

=(7—2)sq.units

Subscribe Arvind Academy NEET You tube channel. Click link: u https://www.youtube.com/@ArvindAcademyNEET
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34. Soln.

35.

(29, 0)

x-coordinate of point of intersectionis,x=a
Required area =

{707 )]

= 2
=2[0+0?2J5a-‘”—52-sm"(-1)]

(54
2 3

Soln. The required area is bounded between
two curves y = x2 and y = |x|. Both of these curves
£reyn netric awout y-axis and shaded region in

t e ig. shc we the, region whose area is required.
Therefore, the required ‘grea

e F 3
re
.4-$ 6'+
2\ (BN b
A1, 1)
X R’ > X
- D L
v

Y
A =2 x Area of the region R,
Now, to find the point of intersection of the curves
y=x|and y=2x", we solve them simultaneously.

Clearly, the region R, is in the first quadrant, where
x>0

S |X|l=x or y=x —

and y=x* = ... (i)

Solving these two equations, we get
x=x

Or eitherx=0o0rx=1

Page 9
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The limits are, whenx=0,y=0and whenx=1,y=
1

So, the point of intersection of the curves are 0(0,
0) and A(1, 1).

Now, required Area = 2 x Area of line region R1 =

2J|: [(yof theliney = x) —(yof the parabola y = X))

1
2 3
X

=2j;(x—x2)dx=2{ - = ]0

2 3
33l

Saln. The equation of the curve is
X, x20
y=x|x|=

11

2 3

1 5
— Sq.units
3 q

36.

-x, x<0

y=x x|

Ter

Required area = 2{Area of region shadec inf.-=*
guadrant)

3 3
=2 =2x| =
fear—a3]

Given y° =2x+land x—y=1

Points of intersection are A{0, -1) and B(4, 3).
4

3

=2x9=18sq.units
il

B(4,3)
x-y=1

X

(0.-1A
y2-2x+1

¥l

3
Required area = j(l +y)dy— 5

(5)e

3l -]
Pl

Subscribe Arvind Academy NEET You tube channel. Click link:  grs
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X

xZ yZ
37. Soln. We have, an ellipse — + i =1, having
a

centre at (0, D)

Required area = area of shaded region
T 2b ] 3 2
=2I ydx:—.[a Jﬂ'- —-x"dx
a2 a 2

Put x = asin@? = dx=acosfd0, Then, we get
Required area =

Zabj'f cos’ 0d0 = abE (1+c0s26)d0
o N
ab[8+ i| ab{}; J§

— ———|5Q. units
4 } 1

Soln. The tangent on

iy =t (1 3)is x+By=4

And equation of normal at (],J_’_a)is y:x\ﬁ

§in 28 |2

e ]

38.

I LAy
Required area = xﬁdx+ —=dx
e [
x b [ ,1:2i|4
=3 = | +—=|4x——
5] 55

1 1 1
= f3ix—=4— e
*2

5[4(4") 2(16—1)}
+¥ = 2«./37 sq.units

X

First we find the equations of the sides of triangle
Y= N

ABC by using y —y, =——(x—X,)
R
The equation of AB is
e =
https://www.youtube.com/@ArvindAcademyNEET Page 10
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Clearly, Area of

AABC = Area(AADB)+ Area (ABDC)

7-5 ) 4 £
y=5 =E(x—2):> x-y+3=0 ... (i) Area(AADB)=I{(x+3)—(2643x]}dx
The equation of BC is 2

Similarly, we have

2-

y—?z—(x 4)=>5x+2y-34=0 =
6-4 e Area(ABDC) = J{(34 Sx] (26 3xJ}dx
URPRRN { 1] ] 4

The equation of side AC is Areaof AABC
t 26-3x t]34-5x) (26-3x

: o (o) e

y—S:E ;(x—2)33x+4y—26=0 j{ 4 Z[ 2 4
............. (i) %[ 7x-14)dx+ - J‘(4z Txkdx

¥Ya £

(0,17)

| =

H?—f—l-#x] +|:42x—?—'r2} :l
2 s 2 ],
%“(56 56) —(14-28)} +{(252-126)— (168 -56)}]

"4[|4+126-112] 7 sq.units

{0, 6.5)
(0,3)
- X
o (40) (6.80)
I ———— —— — —_—
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SURE SHOT QUESTIONS

ARVIND ACADEMY

Chapter — 09 (Solution)
Differential Equations

» MCQ (1 mark)

dav

1. Soln. (d): Since, the term sin [—} occurs in the

given differential equation, therefore, its degree is
not defined.

2. Soln. (d): The given differential equation can be
2 p 2 2
written as |+[d—yJ = d—},
dx dx”

Clearly, degree of given differential equation is 2.

d’y (dy)+ .
3. Soln. (a): — 5 =
oln. (a) 2+( ]+x 0

Clearly, order of given differential equation is 2 and
degree is not defined.

4. Soln. (b): We have, v = Acosax+ Bsinax
i)

Differentiating w.r.t. x, we get

dy

E =—Aasinax+ Bacosax = a(- Asinax + Bcosax)

Again differentiating w.r.t. x, we get

9’—: =a(-Aacosax—-Basinax)
dx”

=-a’(Acosa x+Bsinax)=-a’y [Using(i)]

d’y

= —+a’y=0
dx‘.

5. Soln. (c): We have, xdy — ydx=0=> Q = E
¥ x

On integration, we get
logy=logx+logc= y=xc

Which is equation of a straight line passing through
origin.

dy .
6. Soln. (c): cosx—+ ysinx =1
dx

dy sinx 1 dy
= —+—— . y=——=——+tanx.y =secx
dx cosx cosx

5 BE -:r-[mm = A —gecx
7. Soln. (d): tan ysec® xdx+ tan xsec’ ydy =0

sec’ xdx  sec’ yd
= =—
tan x lany

On integration, we get

logtan x =—logtan y + log k
= log(tanx .tany) = logk = tanx.tany =k
8. Soln. (a): We have, y = Ax+ A4°
Differentiating w.r.t. x, we get

e
dx

A

Again differentiating w.r.t. x, we get

dzy_-]
d.'x:

Clearly, degree of above differential equation is 1.

——————————
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xdy

9. Soln. (¢} ——-y=x"-3x
(c) T

4
:}@_£=x 3x:>dy 1y=13—3

dx x x dx x
- 1.F.=8_H(& =e " =g = x7! ol
x
dy dy dy
10. Soln. (d) —-y=1= —=l+y=>—=
( } y i y [+

On integrating, we get
| log(l+y)=x+c¢
Now, y(0)=1=log2=c¢c

log(1+y)=x+log2

];} =e' =l+y=2e"y=2e" -1
11. Soln. (b): aﬁv _]»’+1 b b
de  x-1 y+1 x-1

On integration, we get

log(y+ 1) +loge =log(x=D=( +1,>=(:=1

Now, ¥(I)=2=3c=0 =¢=0
x-1=0=>x=1

Hence, only one solution exists.

12. Soln. (b): »'y"+y =sinx

- (4)&

Which is a second order differential equation.

+y-sme

13, Soln. {c):

N dy__x I
O gy 1aE
(= }tir g 3dx 1-

_J-l_xfd" o

_I‘Ingl I—st"]
=¢-

I
~IF.=e gtih=r
¥

1
=Y _ 1y
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14. Soin. (a): €" cosy dx—e" siny dy =0

= e'cosy dy=¢"sinydy=> dx =an ydy

On integrating, we get

= log(secy) + logk
== = log[(secy)k] =>e" =ksecy
= e =k = e'cosy=k
secy
15. Soln. (a)

dy .
16. Soin. (b): —+y=¢
(b) e y

Clearly, it is a linear differential equation with
dr
ILF:= ej =e'
Now, solution is y.e* = Ie‘.e"dx+c
= ye' =Idx+c:> ye'=x+c=> y=xe " +ce"

y(0)=0 = ¢c=0
1) - yEx§1

17. Soln. (b): Q+ytanx-secx=0
dx

[F.= ™ = g _gec
1+ dx
18. soin. (o & =1+ P I
1+x° I +y° l+x°

On integrating, we get

tan”' y=tan x+c =tan"' y—tan”' x=c¢

= tan"'| 2% |=e= X=X = tanc = k(say)
1+ xy I+xy
= y—-x=k(l+xy)
dy l+y | dy 1.y
19. Soln. (b): —+ y=—= > —+4+ y=—+=
(B dx ? x dx & x x
; n http://bit.ly/21¥vIGF Page_Z
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dy ¥ dy( l] 1
=D =—ty-m=—= Z 4| ]-— |y=—
Y xx dx ) x
fir-
IF_e x _er—lng: exe Ingx_etehgtl
WS J

20. soln. (c): y=ge™ +bhe ™
Differentiating w.r.t. x, we get
dy
— =mae™ —mbe™™ = m(ae™ -be™
T ( )
Again differentiating w.r.t. x, we get
2

% =m(ame™ +bme ™)

=m’(ac™ +be™)=m’ y [Using (i)]
= —=-my=0

21. Soln. (b): cos xsiny dx+sinxcosydy =0

cosxdx  cosydy
sin x sin y

On integrating, we get
log sinx =—logsin y +logc
= logsinx+logsin y=logc= sinxsiny=c

af}-

22. Soln. {a): x —+y=¢"
(a) 5 y

dy |1 e’

—_—— = —
dx .JrJr X

It is a linear differential equation with

1
!.F’.=e‘[“ﬁ =" = x

Now, solutionis y.x = Iix dx+k
X

. ek
= X=€ +hk> y=—+—
X X

YouTube Channel Arvind Academy link
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23. Soln. (a): x* 4+ —2ay =0
Differentiating w.r.t. x, we get

2x+2y%—2ad—y=0

dx
= Dy | E Y |D
dx y dx
I E e L
y dx dx
- x’+y:-2}’2 d—y=2x
y dx

2 andy
= Cmyt ) ==2
(¥ %) - =2
24. Soln. (b): y=Ax+ A’

d
Differentiating w.r.t. x, we get Ey =4

L d’y
Again diffarentiating w.r.t. x, we get o =0

Whi hi d feier.al 2quation of order 2.

25. Soln. {c): % =2xe 7’ = e'dy= 2xe” dx

On integrating we get ¢’ =¢" +¢

26. Soln. (d): Slope of tangent, % =% = ydy = xdx
y

On integrating, we get

2 >
%:%4* = yz—xz =2k = c(say)

Which is equation of a rectangular hyperbola.

dy
27. 5%olIn. (d): —+y=e
dx
N . . N fao
It is a linear differential equation with .LF. = &' =¢
n http://bit.ly/21¥vIGF Page 3
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Now, solution is y.e* = je”e"dx +c

= ye'+x+c = y=(x+c)e”
Now, y(0)=0 = ¢=0

Hence, y =xe *

28. Soln. {d)

2 & ;
29. Soln. (c): {I +(%) }:%x—':

Clearly, it is a second order differential equation with

degree 1.

2
¢ '?*2d—y+y:0
30. Soln. (a); &~ dx

Using symbolic form of the eguation
d
(D’-2D+1)y =0, where D =
= D*-2D+1=0=(D-1)’=0
= D=11
Required solution is

y=Axe"+Be" = y=(Ax+B)e’

31. Soln. (a): %ertanx:secx

It is a linear differential equation with
1F. =)™ = e _ o0y

Now, solution is ysecx = J.svec:2 xdx +c¢
= ysecx=tanx+c¢

£+l=sinx

32. Soln. (a): dx x

It is a linear differential equation with

Now, solutionis y.x = stin xdx +c¢

= Xy=-XCOSX+SINx+c
= x(y+cosx)=sinx+c¢

33. Soln. (¢) : (€ + 1 ydy =(y+De" dx

x

¥ €

y+l ~ ef+l

On integrating, we get

y—log(y+1) =log(e*+ 1)+ logk

= y=log(y+1)+log(e*+1)+logk
e y=log{k(y+ e+ 1)}
dy eV +xe?

34. Soln. (b): dx

¥

= ——et(e'+x)=> e’ dy=(e"+x")dx
! [/

I Onii te, ra ing w egrt

3 3
x . X
. =e“+—3 +c> e -¢ =—3 +c

dy 2y I

T 222
35. soln. (a) & 1+x (1+x9)

It is a linear differential equation with

fz_x-'d" log{l+x™) 2
LF.=e!™ = '=1+x

Now, solution is

3 1
y(l+x2)=j(1+x ).mdxﬂ':j

1+x2+c

= y(l+x")=tan"' x+c

36. Soln. {(b): [There is error in question, the given

d a’y)3
differential equation shouldbe —| = | =0
I R dr(d.'x ]

The given differential equation is,

YouTube Channel Arvind Academy link
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al(@) o= (2] (&)

Order = 2 and degree =1

So, requiredsum=2+1=3

2 ¥
(l+3ﬁ) Byt
37. Soln. (b): We have, dx dx

3

Here, order = 3 as highest order derivative is —"f

Ix
And degree = 1, as power of highest order
derivative i.e.,

d!
?&{v is 1,

38. Soln. (b) : Given that; sz“:} &y = dx
dx x-1 y+1 x-1

On integrating both sides, we get
.[ dy dx

y+1= x-1
= log(y+1)=log(x—1)-logC
= log(y+1)+logC = log(x-
= C:x—_l
y+1

1-1
Now, I L 25 O s
y 2+1

.. Required solutionisx-1=0

39. Soln. (a):in the particular solution of a differential
equation of any order, there is no arbitrary
constant because in the particular solution of any
differential equation, we remove all the arbitrary
constant by substituting some particular values.

40. Soln.
Jcﬁ—y=2.:r2
(d}): We have,
-1
e D Y oy - 1F.=e
dc x
:e—."m: :ebrx ! - l
X

1
Integrating factoris —.
X

' Youthbe Channel Arvind Academy link
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41. Soln.

x+3y) 2=y
(c): We have, dx

y dy dy y
This is a linear differential equation.

m-l
_IF :e_«[? = oY = vy =l
Y
42. Soln.

(c): The given differential equation is
4 (@} “
dx|\dx

3 g2
= 4(5‘1) i%i:(}
dy ) dx

Here, m=2andn=1
Hence, m+n=3

» Assertion-keasoning (1 mark)

43. Sol. {a) Both A and R are true and R is the correct
explanation of A.

Explanation: o py=Q

dz
dy 2
— Yy =
dz Ll

On comparing with standard form
p=1,Q= x?
Jpdz

[f.=e
= e_fl-d:r

44. Sol. (a) Both A and R are true and R is the correct
explanation of A.

Explanation: Both A and R are true and R is the correct
explanation of A.

45. Sol. {b) Both A and R are true but R is not the
correct explanation of A.

http://bit.ly/21YvIGF Page 5
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Explanation: Squaring both sides of the given
differential equation,

L = f(x+1) -dx

1 (x+1)?
:Fy dy 2 y = i + x +
( F) =(yZ+9) @t 2 ¢
2y
dy dy =x2+ 2x +
e td AT
The highest order is 2 and its power is 1 = =(x+ 1)2 +CwhereC=c-1
.". Order is 2, degree is 1 (x+1)
Hence, Assertion (A) is true.
The equation given in reason (R) is, > Case Study [4 Marks]
173
(%’) +2,/F = x 48. Soln.
3 22
e
(2) B A s
dy\3 dy \ 3
=1+ 2\/37(?:) = m(;“') dx 2xy 2xy
Highest order is 1 and its power is 3 Now, putting L. F(x,y)and find F(4x,4y),
y ; dx
.. Order is 1 and degree is 3. , s
Hence, reason (R) is also true. = F(x,y)= Y &
46. Sol. {a) Both A and R are true and R is the correct 2 2 .22 1 2 -
Ay =Ax -x
explanation of A. S F(Ax,Ay)= Y = _p =F(x,y
2A%xy 2xy
Explanation: Both Aand Rare true an1Ris heiorreit | So F( ,y is a h mogenous function and the given
explanation of A. I ;
differential equation is of the type g(—]
47. Sol. (a) Both A and R are true and R is the correct x
i 2_ 2
explanation of A. (ii) We have, dy _y-x
d dx 2xy
Explanation: ﬁ — ﬁ?y =(x+ 1)3 dy dv
| Put y=wx = —=v+x—
Hence dx dx
- H
F=el 70® dv vVix'-x* v -l
SV x—= =
= e-2In(x+1) dx 2x.wx 2v
- - In(z+1)? dv v -1 T,
x—= —y=—
- 1 - de v v
(I+1) 2
dv v +1 2v dx
Thus the above differential equation changes to = x—= —{ J=> I ——dv=—|—
1 dy 3 x+ 1) dx 2v v+ X
— | o ——— =(x
@it 4= @) Y W cdv
af —* = I,—dv+j—=log(.'
12 v+ x
= + 2
dx fer) = log|v'+1| +logx =logC
1, 2
+
= log [y 2x }(x =logC
x
= Y 1X =C=>x+y’=Cx
X
Is the required general solution.
YouTube Channel Arvind Academy link = http://bit.ly/21YvIGF Page Eid
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» Questions

1. Soln.

The given differential equation is

a 2 a}”
—(x —4+y=0

= I:x.ZyQ+y2.l Q+y=0
dx dx
dyY’ z(dyJ
2| = | +y|=|+y=0
(dx} 4 dx o

. Its order is 1 and degree is 2.

.'. Required product= 1x2=2,

2. Soln.
d
xZaq +xcotx)y=x
We have,
- Q+(I+XC(1tx)y=l
dx X
Clearly it is a linear differenti .l equ atio 1 of ==
form,
dy 1+ xcotx
—+Py=Q, whereP=——"""—and Q=1
dx
o
+ool X
" I»F.'=e”'t }k
- elng.nln:sln.r =€|um'“in” =ISiﬂx,
3. Soln.
{1+XJ)Q+2A‘J}= tan x
We have, dx

- d_y+ 2xy _ fanx

)
dx 1+x* 1+x°
Clearly, it is a linear differential equation of the

form
@-PP.V:Q, Where P = 2x2andQ= tan:i
dx 1+x 1+ x°

I.F.=J'2x"dx1 = ) Z 4 x?
* 1ex"

ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.

Solutionof (i)is

tan x

I 2= I 2
y(1+x7) I( +X )“+ —dx+C

= y(l+x2)=_|'tanxdr+('

= y(1+x’)=log|secx |+C
Also given, y(0) = 1

s I=logsec0+C=C=1
Particular solution is

y(1+x*)=log|secx |+

4. Soln.

st(}:]d_y =[£Jcos[i)+x; xz0

= cos(l}ﬁ =(=V-]cos[z)+l
x/Jde \x X

This is a linear homogeneous differential equation
dy dv
Put y=wvx = — =y ]4+x—
dx
Slaw ) beconnes
dv
CoOSV.f v+ x— |=vcosv+]
dx
dv dx
= xcosv— =1=> cosvdv = —
dx x

Integrating both sides, we get

simv=logx+C= sin(y-J=logx+C
X

Is the required solution.

5. Soln,
We have, ('~ 3xy*)dx =(y'~3x7y)dy

dl .\_ 2
g B2 _ X Ty )

dx  y' -3y
Put ’—t:r:d—y-xwxﬂ
Fi dx dx

. (i) becomes

& http://bit.ly/2IYVIGF
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1-v*
wWvi=-3)

1=3v =v* + 32
- X—= z =
dx v =3y

v(v 3}dv dx

1-v* x
(v'=3v)dv _[9x .
o ke
v -3v  Av+8B Cv+D
(1-v* )(1+v) 1-v* l+v

Now, let

...{iii)

=1’ =3v=(Av+ B)(1+ V) +(Cv+ D)(1-v?)
Comparing coeff. Of like powers, we get
A-C=1,A+C=-3,B-D=0and B+ D=0
Solving these equations, we getA=-1,B=0,C=-
2,D=0

From (i) and (iii), we have

*Il+v = j_

= %log(l-v’) ~log(1+v*) = logx+ logC,

N (“xll"v‘)
= 3 EC,X:)X—7—,'=L:1x
1+v x+y

= xZ ___.}!Z = C1I2(XZ+ YZ}Z

ie, x* -y =C(x*+y’)’  (whereC; =C)

Which is the required solution.

6. Soln. Given differential equation is,

2 dy b )
l+x) —+y=tan x ... (1)
(1+xy —+y
Divide by (1+ x?) in above equation, we get
dy 1 tan”' x
N Y= 2
dx 1+4x 1+x

The above equation is of the form i—y +Py=0
X

tan™' x
and 0=
1+x? 0= 1+x°

[ P

Where, P=

IF.=e

tan~' x

=€

Solution of the equation is given by,
e, D = e =]

YouTube Channel Arvind Academy link
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yIF.= IQ!.F.dx+c

Put tan'x=1
Differentiate both sides w.r.t. x
1 _dt

1+x?  dx

4 =dt
1+x*
.. Equation (ii) becomes

I
ye™ ”=I€aﬁ+c

J'e"""” =té —Ilf’.dr+c

=te' —€' +c¢
] 1
=tan"' xe™ *-e" " +¢
— yem " =™ 'J‘(tan"'x—l)+c

tan'x

= y=tan x-l+ce

7. soln. (1+x%)dy+ 2 xydx = cotx dx
Dividing with (1+ x*)dx on both sides, we get

dy A% N cotx
r + ¥ 1+x?

&

On comparing this equation with

dy
—_ =3 2
b Py=0
Where P=2—x2,9= cot::'
1+x 1+x”
X dy
Now, D L j'"'
= V) 4
Solution is
Y(LE)=[Q(LF )dx+C

ya+x?)=| c"”) (+x)dx+C

= y[l+x‘]=fcolx+(“

= y(1+x*) =log|sinx |+C

8. Soln. Given,

dy =i
+)==2" -1
L TR
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dy dx 12. Soln. Given differential equation,
= ——=—
2=l il " tan ydx +(1—-c")sec’ ydy =0
I e'dy ¢ dx
2-¢' Jx+l = etanyde=—(1-¢")sec’ ydy
put 2—¢’ =1 L e ¢ LIS sec’ ydy LA
-e'd” =dt -1 sec’y tany e -1
e’dy=-dt Integrating both sides, we get
A sec” ydy
{ x+1 _[ I
= —logt=log|x+1|+logC

| tany |=log|e"~1|+logC
= —logt™ =log[C(x+1)] = log|tany]| oglc | +log
log | tany |=log | (¢*-1)C]|

1
= ) tany = (e~ 1)C

& % =COHD) i)

13. Soln. Given -g— =1+x" +y" +x7)’

Putx=0andy=0in (i), we get

! = Do (ex)+y(+x
— E=c e ( )+ ¥y )
dy
1 = ==(1+x7)1+y")
=—=(x+1 Ans.
e 20 2x
= (1+x’)dx= dyz
9. Soln, | (I+y°)
(i) Order = 3, degree=1 |

(Il) Order = 2, degree = 2 integrating voth sides, we get

| I(1+x dx = Il+y)

Crder is 4 but degree is not defined

— de+ | X*dx =
focr frace 2
oo ylog ydx—xdy =0 ’

11. Soln. Given — x+£—+C=tan"y
= ylog ydx = xdy 3

E = dy Puttingy =1andx =0, we get
x ylogy

_ I dy pdx = tan '(1)=0+0+C
ylogy 7 x

=5 C=tan"'(1)=§

1
Let log y =1 ) —dy=dt
y Therefore, required particular solution is

I%=1ogx+(‘, 3

X
tan' =x+—+—
logr=logx+logC [WhereC, =logC] 3 4

udutu U

;n;:x_ Cx 14. Soln. We have,
y=e" (I+e’“'- )dx+e" (]——de 0
¥
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-1
x e
= (l+e”")dx=—e“[lm—de bk
OO ()
'y x -1
(1-2) o 1-f[ )
et [= e’ 'dy
£=—Hy=g = (R (1) ‘[ 1+
dy 1+e" ¥ |
Here, RHS of differential equation is of the form Substituting tan™' ¥ =1 sothat [I - Jafv =dt
+y
x
g[—} so it is a homogeneous function of we get
y r
degree zero.
N tx= d ax =v+ A
RN T I=[tedi=te -[ledi=te'-¢ =¢(t-1)
' (1=-v _ o un'y =1
From (i), we get v+}'ﬂ=—( - ) Or [=€" “(tan”y-1)
dy l+e Substituting the value of | in equation (ii), we get
Q - —€ (I—V) e —(V+€ ) x-emu—lrr =emn-1_;.(m—ly__l)+c
dy 1+e€" 1+ ; "
l4+e" @ Or x=(tan y-1)+Ce™ *
e dv = 7 Which is the general solution of the given
iff ial ion.
On integrating both sides, we get Filterentialequatan
~log | v+e" | +logC =log | y|=> logC =log| y| +log | v+e'| 16. Soln. The given differential equation is
N X | (+* -I‘fd}i+”:,"i= £
logC =log| y(v+e") |=log o it '] dh N xP-1
( Lo
h ¢ iy : dy 2x 2
= C=y|=+e&"" | or C=x+ye*’ = ERLAE N AW )
o) T E e
Hence, x+ ye*” = Cis the required solution. ssistsdli)
15. Soln. The given differential equation can Th;‘s is a linear differential equation of the
be written as form —y+Py:Q,where P= and
-1 dx xt =1
de x _fan"y 5
dy 1+y* 1+ O0=—"—
2
I (x*-1)

Now, (i) is a linear differential equation of the

dy [ LI L W
form E-FP.\‘:Q,

Multiplying both sides of (i) by IF =(x*-1),

Where,
1 tan”' we get {x’—l)g+2.xy= 2
P=——and Q= - dx x* -1
1+y 1+ y°
i L Integrating both sides, we get
Therefore, IF=¢"r == ) 2
Thus, the solution of the given differential yx == Ixz ] dx+C
SUatoMs [Using :5(1F) = [ Q.(F) dx+C]|
e — ! e — —
YouTube Channel Arvind Academy link o http://bit.ly/2IYvIGF Page 10
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|

; 2 xX—
=5 (x"=-D==log|—|+C
E=i 2 o x+1

=5 y(xi-1= log +C

This is the required solution.

17. Soln. We have, (l+x2)%+y= tan ' x

Dividing each term by (l +x° ) , we get

Q"' : 7 Y= 2
dx l+x l+x
Clearly, it is linear equation of the form
dy
dx
_tan”'x
C1+x?
Integrating factor,

1
IF :e'-Pdr :e’l.H;l:dx =etﬂn 's
Therefore, solution of given differential equation

is yx1.F.= [Qx LF.dx

tan”' x

and

1
+ . , where P = -
y=0 1+x°

5 tan”' x ]
i -elﬂ'l'l X= 'e'r.an i
Y -[1+x1
-l 'x
tan”' xe"
Put I = J'
1+x*
| lan " x
Put & "=t = ~dx =dt
1+x

Also tan™' x =log!
= I=Ilogfd!=tlogr—z+C
[Integrating by parts]

- I=e™"*tan'x—e™ *+C
Hence, required solution is

yfm Ty =etan'1X(tan—lx_i)+C
=  y=(tan'x-1)+Ce™ *
18. Soln. Given differential equation is
dy ¥ 0

X—sin=+x— ysm—
de x X

Y

Dividing both sides by xsin =, we get
x
dy+cosecy y—O = Q=—}—J—cosec£
X ox dx x X

YouTube Channel Arvind Academy link
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Let F(x,y)= Z—(:crse'lcl
x

X

HAXAY}_;L);_COS“L A ['; cosecx] A'Fix,y)

Hence, differential equation (i) is homogenous.
Let

y=wx = Z=v = Q=v+x—~
X dx
Now, equation (i) becomes
dv vx
V+ X —=—-(08€C—
dv x x

dv dv
V+X.— =V—COSecy = X.— =—Ccosecy
dx dx

= -sin \'a'v=§ = —Isin vdw=_[ﬂ
x x
= cosv=Ilog|x|+C = cos L = log|x|+C
x

Putting y = % x =1lin {ii), we get

ﬁ.‘nsE=|0gl+l" = 0=0+C = c=0
F.=n. e, Jar icilar solution is
cosZ:loglxlw i.e., coszzloglxl
x x
19. Soln. Given differential equation is,

cuszx,£+y=tanx = Q+yscc3x=lanx.seczx
dx dx
Given differential equation is a linear differential

d
equation of the type Ey + Py = where

P =sec’ x, Q=tanx.sec’ x

17 = = = g |

Solution is given by
ety = Itanx sec” x.e™ dx

Let Ix_[tanx.sec xe™dx

Put tanx=t¢, sec’ xdx = dt, we get

= jr e'dr
=te —_[e’dr =te'-e'+C
[Integrating by parts]
=tanxe™ - +C
I — E—
B http://bit.ly/21YvJGF Page 11
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Hence, Simplifying the above equation, we get

e™y=e""(tanx-1)+C = y:tanx—l+Ce[‘;".f,g(l]_h]d}.?mt s WL W 0
X

20. Soln. Given

dy let F(x,y)= Y

1+ +3" +x7y" +xy == =
‘/ Y L dx 2x—x|0g[£j
By simplifying the equation, we get &
xy@ .Jl+x +37 +x2y? Flux,py)= il 2 = u'F(x,y)
e Hy : Y
2ux+ sixlog 2x—xlog
HX
dy 2 2
= e *J( )(1 +y') J(HI )J(HJ’ ) .. Function F(x, y) is homogeneous and hence
the equation is homogeneous.
¥ \l'l +x°
5 dy= _ dy dv
'1+}’ Let ¥y=1x — EZV'FXE

Integrating both sides, we get Substituting in equation (i), we get

j I l+x dv VX
ﬁdy VY —=—
1+ y° dx  2x-xlogv
........... =, Gr__ v " dv _vlogv—
Let l+y =1 = 2ydy =di, dr 2—-logv dx  2-logv
(For LHS) =y 2mlOEV g
And viogv—v x

| Integratin= both <ides, we get

7 2
l+x" =m =5 2xdx =2 1am=> :dx- m.m |

(For RHS)
L 1,1 = ﬂg_l_*_dv= dx - l+(l+logv) dx
(1) :ijdt:“-[ﬂf_w['mdm Iv]ggp--v Ix J ;(logv—l j-
|2 m? = J'___J_._ i)
= ——+|—S5—dm=0 o
2173 1 " izsr=
s J_ Im +] -0 Let logv-l=m = %dv=dm
1 | dx
= —dm— | —dv=|—
= JI_+I(I+ J 0 jmm '[vv Ix
= = log | m|-log|v|=log|x|+log|C]|
-1
= J_+m+—log - =0 = log E|=10g|(?x| = Z=Cx = (logv-1)=+C
v v
Now, substituting these value of t and m, we get )
= log[ J ]] Cy
Which is the required solution.
~/l+y +l4+x% += log Lt il +C=0
V1+x* +1 22. Soin. Given, (x—y)%=x+2y
% Faib W By simplifying the abave equation, we get
}dx+xlog( Jaj; 2xdy =0
YouTube Channel Arvind Academy link http://bit.ly/2IYvIGF .
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.............

Then

Ax+24y  A(x+2y)
Ax—Ay © Ax-y)
F(x, y) is homogeneous function and hence given
differential equation is homogeneous.

= A"F(x,y)

F(Ax,Ay)=

Now, Let N = dy v+xdv
='I,J —_— —_—
' ¥ dx dx
Substituting these values in equation (i), we get
dv x+2wx
VHX—=
dx X-W
(A 1+ C14+2v—v+y _lv+y?
dc 1-v 1-v 1-v
1-v dx
—Tdv:—
l+v+v X

By integrating both sides, we get

Iv rv+l _I
e (i)
LHS j'——dv

v +v+l]
Let 1-v=A(2v+1)+B=24v+(A+B)

Comparing coefficients of both sides, we get
24=-1, A+B=1

1

I—v (2v+l)+
IT—dv J' 2 2y
v +v+1 v+yv+l
__l 2v+1 I“_—
T 24y +v+l v +v+1
I(Zv-!—f I
v v+l ( ) 3
+_
2 4
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1 2v+1
—~log|vi+v+1]|+y3tan™ =logx+C
2 B
—2-Z+]
}
= -—Io T+= +l+J-ran logx+C
Jlog| = Jj g
= —-l-luglx"+xy+y1|+llog:::+J§tm“[2}'+x] logx+C
2 2 \E.r
1 3 3 2y-x
= ——log | X +xy+ ¥ | +f3tan '( ]:(‘
Jlog|x'+xy+y B p o
23. Soln. We have

(cot 'y+x)dy =(1+)%)dx

This can be written as

dx _ cot” y+x cot™ y X

dy  1+)° 14y 1+y7
d 1 cot™

3 _.Z_- 3 — iy
dx 1+y 1+y

It is linear differential equation of the form

i'ij'r-*+.45';r=Q, where

dr

cot™ ¥
1+5°

[ B
14y~ ool v

1
F=- and U=
l+_'L«';l o

1F.=e"" =¢
Therefore, required solution of differential
equation is

-1
x.e‘“ ,l':ICOt ,y_em( ’rd}'+C
1+y°

= xet ' =[+C = . 0]
Where, I= I cot”
Letcot™ y=
1 1
T dt =dt = —dy=-dt
1+y° 1+ y
=1 = —jr.e’ dt = —[r.e’ — _[e‘dr] =—te' +¢

=e'(1-t)=e™ I-"(I—cont" y)

Hence, required solution is
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wn 'y e 'y -1
xe™ ' =™ "(1-cot"y)+C let xy=vp = E=v+y?
x=(l-cot™'y)+Ce™ b < w Y
o e, AV 2vy.nr3T -y
24. Soln. The given differential equation is sy = B dy - =
2ye”
dy W dy, 6 14X dv_yQ2ve-D) dv_2ve -
1+ )=+6x"y=(1+x*) = =+ = = Tl B P e
( ]dx' 7= ) dx (|+x-‘)y 14x dy  2ye dy e
dy = By A =5 2ye'dv=—dy
It is in the form of E+Py =0, where dy 2
2 2
P= 6x _lrx =¥ 2_[e“dv=—jd—y =  2"=-logy+(
(1+x°)7 144 y
fF=e"hﬂ ,:el.%‘h = 2e:+logy=C
y When x=0,y=1
Z.‘L_.d.[ 'vjﬂ 1 5 1]
=e "7 =’ |Letl+x’=t=3x’dx =dt] 2¢’+logl=Cor C=2
— et _ et _ 2 Hence, the required solution is
=(1+x") xty
2¢" +logy=2 1 =
Therefore, general solution is gy = ogk=2
o 26. Soln. Given differential equation is
‘ y.(l+x")3=II+I3x{l+x3)2dx+C dv _ x(2logx+1)
=I(E+x2](l+x3)dx+C=j(x5 +x +x + 1+ C a'x. Syt ycesy
’ : ; | = (siny+ ycosy)dy = x(2logx+1)dx
_}-‘.(l+x"}2 =%—+%+x?+.r+f' | = _[ in_dy- _[_‘ cos rdy:?,jrlogxdx+.|'xdx
Puttingy=1,x =1, we get = Isinydyﬂysiny—fslnydyl = Z[Iug.r%—’[l.iz:-dx]+jm
o111 1 9 g
--4—E+1+§+1+C = C—4———Z——"“l=z = I5|lnyct‘yﬁ-ymny—jstnyaﬁ-:x'lugx-[.rdx+jm’.r+('
.. Required particular solution is = ysiny=xlogx+C aiakl]
6 4 3 It is general solution.
12 XX X
yI+x)Y =—+—+—+x+—. _ ; Fid
6 4 3 4 For particular solution, we put y = Ewhen x=1
25. Soln. Given: ' (i) Becomes Es'mE =1.logl+C
2yedx+(y-2xe")dy =0 2 2
E:C [~ logl=0]
dx -2xe™” 2x " —
= —=- % ﬁ = Lﬂy Putting the value of Cin {i), we get the required
dy 2ye” dy  2y.e” particular solution
Let F(x,y}:zx'e = ysiny=x*logx+Z.
Iy.e™? 2
. F(Ax,Ay)= 2Axe” é,-;.’ly = 4" 2xe"’ _-_J’ — A”,F{x,gqlﬂ- We have,
22y ™ 2yt y\dy y
Hence, given differential equation is xms(;)a = .VCOS(;)"‘ICI =0
homogeneous.
dx  2xe"’ -y = cos[zj.‘—iy—— =(Z)cos[£]+l
Now, P e — x/)dx \x x
dy  2ye” :
N (i)
This is a linear homogeneous differential equation

'YouTube Channel Arvind Academy link
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dy av

Put y=vr=> —=v.l+x.—

% d &
Now (i) becomes

CoSV l:v+x@] =vcosv+l
i dx

dv dx
= xcosv—=1=> cosvdv=—
dx x

Integrating both sides, we get

sinv;=logx+C = sin(l}zlogx+(.‘

X
Is the required solution.

28. Soln. We have,
(tan" y-x)a{y =(l+y2)d.r

1
dx _tan y-x dr+ 1

tan”’
o & _tan'y

2 T 3 = 2
dy 1+y dy 1+y° 1+y
This is a linear differential equation of the form
1 tan™'
£+Px=Q, where P=——and Q= iy
dy l+y l+y
il
[F.=¢" =¢='*
Required solution is,
. € tan™
x.e'”'y=_[ — Yy C
1+ y°
4 1
Puttan” y=1= ~ |dy =dt
1+
(i) becomes,
xe™ =_[e‘1a’r+C
e xe™ Y =te —Il.e’dt +C
= xe* " =1e - +C
= xe™ ¥ =tan ye™ ™ ' +C
= x=tan" y—1+Ce™"
29. Soln. We have,
xQ+y—x+xycotx=0, (x=0)
dx
dy

= x—+(l+xcotx)y=x
prge ).y

d_y+l+x(:0tx
dx x

=

y=1 ...

\i

YouTube Channel Arvind Academy link

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

This is linear D.E. of the form %+Py =Q
Where P=m=l+cotxand g=1
x x

Now !.F.zelm = "™ = xsinx
The solution.of (i}isy.Xsinx = Il_rsinxdt+C
= x{-cusx)+j1.cosxdx+(‘.

= xysinx=—xcosx+sinx+C
The required solution
y.xsinx = x(—cosx) +sinx+C

Putting x = %,y =Qin (ii), we get
0z—£cos%+sin§+C = C=-1

30. Soln.
2 _ ™y Q:
(l+y )+(x e J)dx 0

We have,

dx x—e™¥ _dx 1 ™
T W T T LA T e
dv —(1+y7) dy 1+y 1+y
This s lin:a dif erential equation of the form

=

=3 + Px =0, where
dy

" 'y

1+ y*°

dy
I I+ }.-‘ Lan -1 v

IF.=¢€ =¢
Solutionis

P= ! —and () =
1+y°

5

xe™t = I(—e’Ly)—dy+C

1+y°
Zlan_"r
= [T—a+cC
I+y
K e!lan"_\
= xe Y +C,
2
an”' y ;
= x= +Ce ™’

http://bit.ly/2IYvIGF Page 15
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SURE SHOT QUESTIONS
Chapter — 10 (Solution)
Vector Algebra

> MCQ (1 mark) 5 BBl O i3 JES =

o _m 5
1. Soln. (c): Let 3::'—2;'4»21( == 2‘1+’1‘2+l'3=0:”1=_5

lal=T+4+4=9=3 6. Soln.(a): a=3i-6j+kand b=2i—4 j+ Ak
. Required vector = w23(f_2j+2k) Since, @ and b areparallel. .. axb=0
2. soln. (d): G tsare 2a-3band  a+b rd
: 1 - Gi i = + —
oln. (d): Given points are 2a an a s b s 1l=0
Ratio=3:1 2 4 A
o _(2a-3b)x14 (a+ 223 ; ; .
.". Required vector = 3. 3 = : = (6, +4) -/34-2) j+(-12412)k=0
_2a-3b+3a+3b _5- = (~6A+4)i+(2-32) j=0i+0 j

4 4

Comparing coefficients of i and j, we get
3. Soln. {c): Let A(2, 5, 0} and B(-3, 7, 4) PR ” J &

. . . _ Ry _2
Il .. Required vector= (-3-2)i+(7-5) j+(4-0)k ~64+4=0and 2-34=0=> A= 3

=—5;+2‘,}+4£ 7. Soln. (d]' ;=2l—3_}+2k and g=2l+3_}+k
4. soln.(b): a.b=23, |al=+3, | b|=4 ! 4 ]
T axb=|2 -3 2|=-9i+2j+12k
Let & be the angle between @ and b 5 3
a.b=allb|cosd
@:0=1gl0 s Area of
=2 !
= 23 =34.cos6= cosg:%:;g:% AOAB =2 |axb |2 VBT+4+144 =2 /299
5. Soln. (d): We have, @ = 2i+ 4 j+#, 8. Soln. (d): Let a =a, i+a, j+ak

- ~ ”

b =i+2 j+3kare orthogonal N S—
Then, |al=\Ja’+a}+a]

-— e . .— —
Subscribe Arvind Academy NEET You tube channel. Click link: https://www.youtube.com/@ArvindAcademyNEET Page 1
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—+ e
: aa a.
Since, (am){ax:)

R
=al’ -a;

i.a
Similarly, ({;X ;’)2 =| a:|2 —ag and (;x.f'c)2 = a ? —a;
; (;x ;)2 +(;x _})2 +(;x1::)2
=3|a P (@ +alrad)=3| 2P -l aft=2a?
9. Soln.(d): |al=10, |b]=2, a.b=12
We know, a.b =|a || b|cos@

= 12=10x2cos8 :N:os.ﬁ':g

sin()=E
5

Now, |E><3|=|Z||Slsino=10x2x§=16

10. Soln, {a): Since, given vectors ar : “oplar ir
A1 2
1 A -1=0
2 -1 A
=  AUA-D-1(A+2)+2(-1-24)=0
=5 -A-A-2-2-41=0=1"-61-4=0
=  (A+2)(A*-22-2)=0
=y A+2=00rA*-241-2=0
= i=—2orl=2i;h_2:>}t=—2,liﬁ

. Soln. {c): a+3+;=6 = (&,+;b+c)2 =0

b
=1

e e T B S

= |a| +|b| +|c| +2(a.b+b.c+c.a)=0
—+ —* — —F —* —>
=5 (A+1+D+2(a.b+b.c+c.a)=0
-+ =+ 3 3 -
= a.bt+b.ctca=-=
> > ab
12. Soln. (b): Projection of a and b is —
|5

]

YouTube Channel Arvind Academy link
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13. Soln. (¢): a.b+c =0 = (a+bh+c)’ =0

A T T

= |aP+|bP+|cl+2a.b+b.c+c.a)=0
= (4GP +()+2a.b+b.cte.a)=0
- §3+3?+?3—~—|4+9+25]_7x33— 19

14, Soln. {¢): —3<A<2 = |A|<3

Now, |Allal<3|al = |Aal<]2

Range of | A a|is [0, 12]

15. Soln. (b): Let ¢ =, i+c, j+c, k be the unit vector

- -

which is perpendicular to both a and b, then
a.c=0 = 2¢+¢,+2¢,=0

» =
And b.c =0 = ¢c,+¢, =0

Eis.' u itvec or
== cf +c§' +c§ =1 ...{iii)
From (i} and (ii}, we get
2¢,+¢,=0
From (ii) and (iii), we get
¢l +2¢; =1
Now, from (iv) and (v)

cf+2(=2¢)’ =1 ¢ +8¢ =1

s 1
= C|:§:3Cl

31
~3
Putting the value of c, in (iv), we get

g
3

Now, from (i)
¢, ==2(c,+¢;)

http://bit.ly/21¥vGF Page 2
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I
If c, =3 then ¢; = —

3

R

* 1= 2° 2%
Hence, vector ¢ =§:+§j——kand

Hence, there are two unit vectors perpendicular to the

—* -+
given vectors @ and b .

16. Ans. (b)

17. Soln.

(0): tet @ = i+ +K)

2 £+_}+k 1

So, unit vectorof g = -—m = 7—5
1
J3“

(;+Jr+k)

. Thevalueof pis

18. Soln. (3) :

—_— — — —3 — —3 —I —

EA+ EB+ EC+ ED = EA+ EB— EA-EB
[As diagonals of a rhombus bisect each other]

=0
19. Soln.
(b): Let v =4i-3k

o v 8 +(3) = V1679 =425 =5

4 =
Now, v = unit vector along v

|«:1

=%(4f—3k)

=i

e —————
YouTube Channel Arvind Academy link
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20. Soln.

(b): Given, @.b20
= |;||;|c05020
Assuming |a.|#0 and | !;1#0

= cosazo[-.-|3|zo|3|zm:>ee[o,g]

21. Soln. {c): Given vectoris 6i-2 j+3k

. Its magnitude = \J6? +(~2)> +3?
=36+4+9 =JE = 7 units

22. Soln. (c): Here, @ = i—2 j+3k, b =2i+ Ak

Since, projectionof aon =0

- @:0 - (i—2j+3j’c).(23;‘+ik)=0
15| \f2'+,1'
2+34

=o=>2+3,1=0:>1=—§

—
Va+ A2

23. i () Lincg, |, j, k are mutually perpendicular
to each other.

P 7.6 2
» Assertion-Reasoning (1 mark)

24. Sol. {d) A is false but R is true.

Explanation: Assertion (A) is wrong. The position of a
particle in a rectangular coordinate system is (3, 2, 5).
Then its position vector be

31 +2j + 5k

Reason (R} is correct. The displacement vector of the
particle that moves from point P(2, 3, 5} to point Q(3,
4,5)

=(3-2)i +(4-3)j+(5-5)k
25. Sol. (b) Both A and R are true but R is not the
correct explanation of A.

Explanation: We can multiply any vector by any scalar.
For example in equation F = md

e ——
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mass is a scalar quantity, but acceleration is a vector
gquantity.

26. Sol. (a) Both A and R are true and R is the correct
explanation of A.

Explanation: Cross product of two vectors is

27. Sol. {a) Both A and R are true and R is the correct
explanation of A.

Explanation: Both A and R are true and R is the correct
explanation of A.

28. Sol. (b) Both A and R are true but R is not the
correct explanation of A.

Explanation: |£i + .E-il == |ji - Ef
gives = § = 909

Also vector addition is commutative.

» Case Study Questions

29. Sol. (d) (3, 2, 3)
Explanation: Clearly, G be the centroid of BCO,
therefore coordinates of G are

34442 04353 146+2
5 3% 3 Y3

) =(3,2,3)
(i) f(a) \/ﬁ units

Explanation: Since, A=(0,1,2) and G =(3, 2, 3)

- . o A 4 o oa
SAG=(3-01+(2-1)7+(3-2k =31 +j+k

—— . e =7

YouTube Channel Arvind Academy link
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perpendicular to the plane containing both the vectors.

-_}
= |AG)P =32+12+12=9+1+1=11
_.)
= |AG| = 1T
(iii) (a) 310

— —
Explanation: Clearly, area of AABC = %[AB x AC|
Lo |t 5k
Here, ABX AC=|3_p p—-1 1-2
X 4-0 3-1 6-2
i k
=13 -1 -1
4 2 4

=i(-4+2)-j(12+4) + k(6 +4) = -2i - 16] + 10k
o

S |AB x AC| = \/(_2)2 +(~16)2 + 107

= VAT 356+ T00= /360 = 610

Hence, area of AABC = — x 64/10=

3/10 sq. units

(iv) (b) 9.32 units

= a
Expldualion: Here, AB =31 -7 -k
= IABI VI+1+4+1=4/11

Also, AG 4i +2j + ak
:»1AC|=¢16+4+16=«’E =6

— —
Now, |AB| + |AC| = /11 + 6 = 3.32 + 6 = 9.32 units

I
| (v)

(¢) —= units

v‘ 10
Explanation: The length of the perpendicular from the
vertex D on the opposite face
_)

— —
| Projection of AD on AB x AC)|
_ (2i+25)-(~2i—163+10k)

V(=22 +(-16)%+10?
_ l —-4-32 36 6

= units

T om o VI

30. Sol.
(i) (a) 130 m/s
Explanation: 130 m/s

(ii) (c) tan”! (15—2)

M http://bit.ly/21YvIGF

Explanation: tan™! (-1':’-27)
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(iii) (c) 468 km
Explanation: 468 km

(iv) (c) 170 m/s
Explanation: 170 m/s

(v) (b)G12 km
Explanation: 612 km

» Questions

31. Soln.
i j k
axb=14 -1 1
2 -2 1

A ~ A

=i(=1+2)— j(4-2) +k(-8+2) = i-2 j—6k

laxb |= JE+(2) +(=6)' =41

» »

-+ =  gxj
Unit vector along axb=—— —
|a> b|
=2 j— 1 ° 2 ° 6
=1 2J‘ 6k_ . joi k

Ja Jat amdm

32. Soln.

i j Kk
Area of parallelogram= axb =|[I -1 3
2 -7 1

=[(=1421)i=(1-6) j+ (=7 +2)k]
12045 j—Sk|

= J(20)* +(5)° +(-5)°
— J400+ 25+ 25 = \J450 =152 sq.units

33. Soln.
Take A to be as origin (0, 0, 0).
.". Coordinates of B are (0, 1, 1) and coordinates
of Care (3, -1, 4).

#
YouTube Channel Arvind Academy link
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A(0,0,0)
Jes 3i - ; + 4k
B8(0,1,1) D C(3,-1,4)
Let D be the mid point of BC and AD is a median

of AABC.

.. Coordinates of D are (E ,0, EJ
2 2

3 : 1 (5 2
So, length of AD = 5—0 +(0) + 5_0

34, Soln.  We have,
2+ B =(2i+4 j-5k)+(i+2 j+3K)
=3;'+6:f—2i:
= |;+5|=J(3}2+(6)2+[—2)2
~J49=7

> =
Hence, the unit vector in the direction of a+ b

-

a+b

|a:+31

= 1?(3i+6j—2k)
3° 6" 2

_ o
777477

35. Soln. Let @, b, c and d be the position
vectors of the vertices of the quadrilateral ABCD
relative to some chosen point O as the origin.
Since, E and F are the mid — points of the sides AC
and BD respectively, so the position vectors of E

and F are
- = — ;
a+c o b+
2 2
We have, E+ AD+ CB+CD

—

n http://bit.ly/2IYVIGF Page 5
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= (b—a)+(d—a)+(b—c)+(d—c)
=S b d=c=q)
- b+d _4| £t

2 2

= 4 [Position vector of F — Position vector of E]
= AEF
36. Soln. Vertices of the given A4B( are
A{1,2,3)
B(2,-1,4)and C(4, 5, 1)
AB OB 04 —(2: ;+4k) (;+2;+3k)
=i- 3;+k
AC =0C- 04 = (8i+5 j— k) - (i+2 j+3K)
=3i+3j-4k

Required area= % | EX E |

i j k .
ABxAC=[1 =3 1|=0:-74-12
3 3 4

|._/I-§><EI= V92 +72+122
=~/81+49+144 =274
Area of AABC = -2~J2?4 5. units

Ans.

37. Soln. Let A and B be the given points with

* » » y
position vectors 3a—2band 2a+3b
respectively.

Let P and Q be the points dividing AB in the ratio 2 :

1 internally and externally respectively. Then,

1(3a—2b)+2(2a+3b)

Position vector of P =

1+2
Ta 4b
=4+ —
3 3
1(33—23)—2(2E+33)
Position vector of () = -5

| —

YouTube Channel Arvind Academy link
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—+ —
=a+8b
Ans.

38. Soln. Let ABCD be a parallelogram such that

AB=a=2i-4j-5k

And B_bC=3=2f+2j+3k

A

Then,

AB+BC = AC
=  AC=g+b=4i=2j-2k
and AB+BD = AD
= 315:‘4-5—;5"
5 | 1BD='b%a=0i+6 j+8k
Now, ,4b=4£—2j—2£

|AC |= J ) +(=2) =424 =24

and jBD| 01+6;+8k

| BD|=J(0) +(6)° +(8) =+100=10

Unit vector along AC

_iQ:LJ_(m-z]_zk)
ac| 206

= =1

J6

Unit vector along EI-).
=_B"-:f %(6 +8k)——(3;+4k)
| BD|

Now, area of parallelogram

.= =2

—|AC><BD|

e —
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L

ACxBD=|4 -2 -2
0 6 8

=4i+32 j+24k
Area of parallelogram

R pray s
2

= 2J101 sq.units  Ans.

. Soln, a=3i-2j+6k
Unit vector in the direction of

—

> _a 3:—2;+6k
a=
|a| J3 + +62

P& E
=—(3i-2 j+6k
7( i—2 j+6k)

. Soln. Let a=i—jand b=i+j
Projection of

= i ;.b (: j)(1+_;) 1-1 -0

aon b=
Iél dl+ J‘

. Soln. ab=8
b=2i+6j+3k

We know projection of aon b =
P
a.b b 8 8

42. Soln. Projectionof aon b =4,
{given)
b
—=4
|

(/1;+}+4i;)_(2;'+6}+31;) _
J4+36+9 -
2A+6+12=Tx4
24=28-18=10
10

or A=—=35.
2

YouTube Channel Arvind Academy link

=

Given, |a+b|=a|
la+bP<fal
or |al +|b] +2a.bqal

|bF +2a.6=0
N =

Now, Qa+b).b=2a.5+b.b
b.(2a.b+5)=0

From egn. (i), 2;+3is 1 to 3

. Soln. We know that, the direction ratio’s a,

A

b, ¢ of a vector r x:+yz+ kare]ust the

respective components x, y and z of the vector. So,
for the given vector, we havea=1,b=1andc=-2
Further, if /,m and n are the direction cosines of

the given vector, then

[ r]

<
l’
1
T us th2d re tio ) cosines are J..

45, Soln. Any vector perpendicular to both a
— — —
and /3 = Parallel to (ax )

——————————
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p= }.(c_zx;?i‘)

i

a4 5
I -4 5

= 2[i(25-4) - j(20+1) + k(~16 - 5)]

= A[21i-21 j-21k]

(Given)

A2Li-21 = 21k). i+ j—k) =21
A(63-214+21)=21

i=1
3

p=A(21i-21 - 21k)
p=%{2]£—21j—2|f;)

p=7i-7j-Tk

46, Soln. Given,

;3=f—_;'+7k

And —Eiedk

&1 o)

+b=(i- j+Tk)+(Si= j+ 1K)
=61~2 j+(1 IRk

And a—b = (i- j+7k)—(Si- j+ Ak)

=-4:’+(7—l)£'

- -
Since (a+ b)and (a— b) are perpendicular vectors,

(a+b)(a-b)=0
16i-2 j+(T+A)k}.{~di+ (T A)k} =0
or ~24+(T+INT=4)=0
or  49-4°-24=0

or A*=49-24=25
or A =+5units
47. Soln. Since ;J. (3+ :], therefore

a(b+c)=0

iy ey

Or abta.c=0
Or a.a+(a.b+a.c)= a a+0

YouTube Channel Arvind Academy link
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or x;.(:;+!;+ :::)=|¢:\:|2
or x;.(c;+5+c:):32=9
edi)
Similarly, 3.(E+ b+ .«;) =| 5|2= 16
(1)
And c(a+b+c)geP=25
..(iii)

Adding eqn. (i), {ii) and {iii), we get
- = = 3 — =+ = =

ala+b+c)+b. (a+b+c)+c (a+ b+ .:) 50
or (a+b+ c).(a+b+ c)zSO
or  |a+b+cf=50

or |3+3+;|:J5_0=5J5

48. Soln, Given, 4~ 2f+2j+3k,
e w w b o o
b=—i+2j+k g c=3itj
-+ - -
Also, a+ A b is perpendicular to ¢ .
(a+Ab)c=0 ... (i)

[ waen :’:J_S, then EAE;:U]

Now,
a+ A B = 20+ 2 j+3K)+ A(—i+2 j+ )

Or
a+Ab=i(2—A)+ j(2+22)+k(3+ 1)
Then from Eq (i), we get
[1(2 A)+;(2+22)+k{3+&)] [31+;] 0
or 32-A)+1(2+24)=0

or 8-4=0
A=8
49. soln. BA=2i+4j-4k

Or d-ratios of B4 are2,4,-4

oo ; 1 2 2
Direction cosines are: — = ——
33 3
i j ok
50. Soln. axb=1 -1 2
2 -1 -1
http://bit.ly/2IYVIGF Page 8




ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

=ULEE) Ikl 3a+26=5i+7 j+9k and
=3i+5j+k W 4 s
Area of |axb|=9+25+1 i & .8 55
" c=Ba+2b)x(3a-2b)
=+/35 sq. units o
J ok
51. Soln. Let szi+yj+zk =5 T 9
bAoA A 1 -1 =3
Given a=i+j+k
B g = i(=214+9) = j(-15-9) +i(-5-7)
According to the question, =_12;.+ 24}_‘2.&
= na.cﬂ=3 = 53. Soln. Let xi+ y j+ =k be the unit vector
e (ErT MRty Sh28) =3 along ¢ . Since —i+ j—k bisects the angle between
Or Xt+y+z= N P
i) cand 3i+4j.
y ey s Therefore,
And axc=>b
A o A( J:+ i i) (x ;+ *_+Z;‘)+ S
- ) —1 b =
or 1 1 1|=b=j-k / o
X Y = s .
. . 1 ]. |
Or (z—y)i+(x=2) j r(y--x)} =j -k | y+f:_,1
On equating the coefficients of like terms, we get 5
T = And z=-A
z—y=0,0r y==z .
............ (ii) Now, X +yl+zl =1
x—z=1
""""" (i) [ xi+y j+zkisaunit vector]
And y—x=-1 . (iv)
Solving eqns. (i), (ii), (iii} and (iv), we get 3\ o
x=5/3 Or (—l—g] +[.ﬂ.—g] +,i,2=l
And p=2l3d== 5
- §2 2~ 34 Or 34 -21=0
Hence, c=—i+=—j+=k 5
3 3 3 2
Or A=0o0or A=—
R 15
52. Soln. Given a=i+j+k But A =0, because A =0 implied that the given
Sh B e " tors are parallel.
b=i+2,+3k vELIaER ,
o h A Or A=——,
36=3i+3j+3% 15
TR -10
And 2b=2i+4 j+6k J’=F
Let ; be the vector perpendicular to both And = __2
— - - — ls
(3a+2b)and (3a-2b).
YouTube Channel Arvind Academy link =) http://bit.ly/21YvIGF Page 9
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Hence,

xXi+y j+zk =—%(lli+10j‘+2k)

Let angle between @ and O be &,

54. Soln.

Given, (a+3b)L(Ta—5b)
or (a+3b)(Ta-5b)=0
or 7lal +16(a.b)=15|bF=0
Or T+16cos8-15=0

[ 1dp<6p=1]
Or c:c):;é':ﬁ:l

16 2
Or 45'=E

3

Also, given that (;—41;) 17 5;—25)

(a—45)(Ta-25)=0

Or
Or 7|al’ +8|b[* —30(a.b)=0
or 15-30cos@=0
1
Or cosf=—
2
Or g= &
3
55. Saln. Given, AABC with vertices

A

A(L,2,3)=i+2 j+3k, B(2,-1,4)=2i— j+4k,

C(4,5,-1) :4i+5j—k
Now

~

AB = OB— OA = (2i— j+ 4k)—(i+2 j+3k)

= -3 j+k.
AC =0C-0A = (4i+5 j—k)—(i+2 j+3k)
= 3i+3 -4k
i k . )
o (ABxAC)=|l =3 1]|=9i+7j+12
3 3 -4

e
YouTube Channel Arvind Academy link
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Hence, area of AABC = % | ABx AE‘I

l|9f+7,f+12,rc|
2
=%J92 +70 +12° =%J81+49+l44

274 sq. units

2

56. Soin. Given, position vector of 4 =i+ j+k

Position vectorof B=2i+5

Position vector of C =3i+ 2}—3!:

Position vectorof D=i—6j—k

E=(21+5j)-(f+j+k)= i+4j—k
And
CD=(i=6j=k)-(3i+2 j=3k)=—2i—8 j+ 2k

Now, | AB|= (1)’ +(4)’ +(-1)’ =18

C 5[ =\f(t' Y +(-8)’+(2° =J4+64+4

=J12=2J18

Let & be the angle between AB and cD.

AB.CD _ (i+4j-k).(-2i-8 j+2k)

cocosd = =
| 481/ CD| (Vig)(2v18)
_—2-32-2_-3_
36 36
— cosf=-1 = O=nmw

Since, angle between AB and CD is 180°.

i E}' and CB are collinear.

—

57. Soln. Lot d =Xty j+zk

Naw, it is given that, a’ is perpendicular to
b=i-4,j+5kand ¢ =3i+j—k
d.b=0 and d.c=0

_—_———
http://bit.ly/2IYVIGF Page 10
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= x—4y+5z=0 a; = __12+E}+ E;c is the required vector.
......... {i) 3 3 3
And 3x+y-z=0 .. (ii)
Also, a'.a--zl, where rz’=4;+5}—£ 58. Soln. Given a+b+c =0and
= 4x+5y—z=121 lal=3,|b]=S5, |cl=7
)| s
Eliminating z from (i) and (i), we get We have a+b+c =0
|6x+y=0 -+ = -+ 2w e -+
_________ (iv) = at+tb=—c¢ :>|a+b|‘=|—c‘|2
Eliminating z from (ii) and (iii), we get o T
x+4y=21 = lal> +| 5" +2(a.b)=| c|
e (V) = 9+25+2|5|I3|cos9=49
T t
Soming{ivl :md {v),l:e &t = 2x3x5xcos#=49-34=15
=—,y=— 15 0
3 3 = cosﬁ——- :9— =60
30 2 3

o 13
Putting the values of x and y in {i), we get = = ?

:%mﬂ_

e

I

For Solutions
Download Arvind Academy App

Click Link: http://bit.ly/2kTWbkj
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#
f - —— — e —
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» McQ (1 mark)

‘ 1. Soln. (d): Foot of perpendicular from (e, f,7) on
the y-axis is (0, 4,0} .

. Distance of (&, B, ) from y-axis = distance of
(a, B, y) from (0, 5,0)

=J(0-a) +(B- B +(0-p) =\Ja’ +}’

‘ 2. Soln. (d): If (k, k, k) are direction cosines of a line,
then

| 1
P g = s = s =%=>k:i—

Vg

=g e
[ 3. Soln.(a): r.| =i+—j——=4k |=1
oln. (a) r[?: 7} 2 )

‘ Here ;=2:+§1= -Ek
R g

|- - BT -6

i
So, m is a unit vector. Hence given equation of plane is
in normal form.

‘ Distance from origin =1

| 4. Soln. (d): DR's of the line is (3, 4, 5) and DR's of the
normal to the plane is (2, -2, 1).

SURE SHOT QUESTIONS
Chapter — 11 (Solution)
Three-Dimensional Geometry
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Let &be the angle between line and plane, then
(90° — 8) be the angle between the line and normal of
the plane. Then,

3x2+4x(-2)+5x1
V3 +4 45 224 (220 + 1P

cos(90° - ¢) =

= sinﬂ—wz sinf}'——3~:>sin0——2
J50J9 52 x3 10

5. Soln. (d): Projection of P(a, f3,7)on xy-plane is

Ola, 5.0).
If P’ [, ic a2 reflection of P in xy-plane, then

Q is tne mid - point of PP’

L (a,ﬁ,0)=(a+a| g+ y+y']

2 Y 272
ata’ BB _prty
=X, = - =0
= R

=  a'=a, f'=p7y=-7
Required reflection is (a, 5,=)).

6. Soln. (a): Area of quadrilateral ABCD = Area of
AABC +area of AACD

Now,

AB = (2—0)i+(3-4) j+ (-1-1)k =2i— j—2k

AC =(4—0)i+(5-4) j+(0-1)k =4i+ j—k
. ABXAC =i(142)- j(-2+8) + k(2+4)
sl Bl

Areaof AABC = % | Ex R‘I

ATDB PDFZ
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=%,{3ﬁ‘+(—6)2+62 =%J9+36+36=§
Similarly, as :4_6'=4£+j—kand ;4-5= 2i+2 j+k
. ACx AD=3i-6j+6k

AreaofMCD=%|3.‘—6f+6k |==v9+36+36 = %

1
2

. Area of quadrilateral ABCD = % =9 sq.units

NI\D

7. Soln. (d): Given, xy +yz=0
= yx+z)=0
= y=0o0r x+z=0
y =0is an equation of xz - plane

And x + z is also an equation of plane.

DR’s of normal to the plane y =0 are (0, 1, 0) and DR’s
of normal to the plane x + z=0are (1, 0, 1).

oaa, +hb, +cc, =0x1+1x0+0x1=0
Both planes are perpendict =-

8. Soln. (c): Direction ratios of x-axis are (1, 0, 0) and
direction ratios of the normal to the plane
2x-3y+6z=1lare(2,-3,6).

*. sin(sin 'a)=| ZH0E0 1
INO* 407 + 12 22 + (=3 + 67|

9. Soln.
(d): Given point is (p, g, r)

The foot of perpendicular drawn from point {p, g,
r) onthey — axis is (0, g, 0).
Now, distance between these two points is

Jo-07 +(@-py +(-0" = +~*

10. Soln. (c): Let P(4, -7, 3) be the given point and A be
a point on y-axis s.t. P4 L to y-axis.

YouTube Channel Arvind Academy link
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A=(0,-7,0)
Now, PA =J(4-0)* +(-7—(-T))} +(3-0)
=J16+9 =25 = 5 units

= J42 +3°

G 5
11. Soln. {(a): Vector equation of XY — planeis ¥ .k =0.

12. Soin.

{(d): Given that the direction cosines of a line are

[lll)
u u u

We know that the sum of squares of the direction

cosines is 1.
1 1 1
Q—2+—,+ .,:l
[ a  a
3
:>—2-1:a =3
= a= iJ_
13. Soln.

{a): Direction cosines are

{crs0° cosl ,5“,cos45°)

- <0,cos(90“ +450)’—lﬁ'> = <0,_sin 450,%>
- <0 1 L)
BT

» Assertion — Reasons
14. Soln.

(a): If lines are perpendicular, then & =%

x_ b.b z_ b.b,
. s —=—l—“_=cos—=—12
16, 116, | 15115, |

= b.b,=0

*. Both Aand R are true and R is the correct
explanation of A.

14. Soln. (d): The given equation of lines can be
rewritten as

_——— e

n http://bit.ly/21¥vIGF Page 2
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x-0_y-0_ =-0

= = and
1/2 1/3 -1
x-0 y-0 :=-0
1/6 -1 -1/4

1 1
a, ZE,bl =§’CI =-1

And a,=—.b,=-1, ¢,

1

6 £
9 a,a, +bb, +cc,

Jai +B +¢3 Jai +b 4l

111 -1
) 56+5{—1)+(—1)[?J g

[T liT-or G

= cosf?=0=6=90"

Now, cos

15. Soln. (d); The given lines are perpendicular, if

aa,+hb,+cc, =0 L. (i)
— lq:x—Szy—(}:z—O
0 3-a -2
x=2 y-0_ =z-0
R T Tia

Here, a,,b,,c are 0,3-a,~". ot a,. b,,¢, are
0,-1,2 - arespectively.
S 0x0-B3-a)-2(2—-a)=0

= a=-—

3 [From (i}]

» Case Study Questions

16. Sol. (i) Clearly, the coordinates of A are (8, 10, 0) and D
are (0, 0, 30)
=« Equation of AD is given by

z—0 y—=0 __ z=30

50 — 10-0 — -30
T Y 30—z
e s T T

(ii) The coordinates of point C are (15, - 20, 0) and D are
(0, 0, 30)

.". Length of the cable DC

=4/(0—15)2 + (0 + 20)2 + (30 — 0)?

— /I35 ¥ 400+ 900 = 1525 = 5,61 m

(i) Since, the coordinates of point B are (-6, 4, 0) and D
are (0, 0, 30), therefore vector DB is

ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.

(—6—0)i+ (4 - 0)7+(0 - 30)k , i.e., — 61 + 4] — 30k
(iv)Required sum

= (81 + 10j — 30k) +(—61 + 4 — 30k) +(15i — 20j — 30k)

=17i - 65 — 90k

17. Sol. (i) Equation of line joining B and Cis

1-11 _ Y-y _ -
1-31 By 2-3
=1 _ y4 _ -6

4 0 - -2 =A

Let coordinates of foot of perpendicular be D(44 +
1,4,-21+6) ...(0)

o D.R'sof AD are (41,2, -2X + 5).

Now, 4 (40) +0(2) + (=2) (=22 +5)=0
r=4

Putting in eqn (i)

Coordinates of [ are (3, 4, 5)

.". Required coordinates are (3, 4, 5).

(ii} Let a, b, ¢ be the direction ratios of the required
line. Since it is perpendicular to the lines whose
direction ratios are (1,-2, -2) and (0, 2, 1) respectively.
a-2b-2c=0..(i)

a+2b+c=0._.(ii)

On solving (i) an « (b} by cross-multiplication, we get

a . ' a b [

“244 041 T2 72T 177
Thus, the direction ratios of the required line are (2, -1, 2)
s o : : < 3
(iii)Direction ratio of given lines are (3,-2,0)and (1, 3, 2)
Now,
as3-1+(-2)}(3)+02=3-3+0=0
.". Given lines are perpendicular to each other.

(iv) Since, direction ratio's are proportional to direction
cosine's,
therefore L | will be parallel to Ly, iff

YouTube Channel Arvind Academy link

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

= http://bit.ly/21YvIGF

Page 3




ATDB.uno

ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.

ATDB PDFZ

Questions

18. Soln. The given line is 5x -3 =15y +7=3-10z

I_g +l T ——
- i T T
1 r 1
5 15 10
1 1 1
Its direction ratios are —, —  ——
51 10

3.
Now, \J6" +2° +(-3)* =7

.~ Its direction cosines are E,z,—é :
77 7
19. Soln. The cartesian equation of line AB is
2x-1_y+2 =z-3
12 2 3

Can be rearranged as 5 = =

So,a=6,b=2,c=3
= Ja+b +cl =6 +2743 =

.. Required direction cosines are

L)

~1|

£
i

--.'Ilw

20. Soln. Any point on the line
x+l y+3 =45
35
Is(3r—1,5r=3,7r=5).
Any point on the line
x-2 y-4 z-6_
1 3 3
Is (k+2,3k+4,5k+6)
For lines (i) and (ii) to intersect, we must have
3r—1=k+2,5r-3=3k+4,7r-5=5k+6
3

On solving these, we get r = %,k = —5

.. Lines (i) and {ii} intersect and their point of

) . .1 1 3
intersectionis | — ——, ——
2 27 2

=r(say) .. (i)

YouTube Channel Arvind Academy link
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i.e., Its direction ratios are proportional to 6, 2, -

@ "olbiavaes

21. Soln. Let the direction ratios of required line be a, b,
c, slnce, the Ime is perpendlc:ular 10

r (8:—|9_;+]0k)+/1(31—16j+7k)
And r—(lS:+29_;+5k)+y(31+8_; Sk)

3a-16b+T7c=0

and 3a+8-5¢=0.
Solving by cross multiplication, we get

a b ¢
80-56 21+15 24+48
a_b_c
24 36 72

the direction ratios of line : 2,3,6.
Hence, required line through the point (1, 2, -4) is
b b *
r=a+Ab
E S e K
r=(i+2j-4k)+ A(2i+3 j+6k)

22. Soln. The equation of a plane passing
through (-1,2,0) is
a(x+1)+b(y-2)+c(z—0)=0

It passes through (2, 2, -1)
a2+1)+b(2-2)+c(-1-0)=0
a4 0b—c=0

(i)
The given lines is

=l Ayl 2%l
1 2 -1

x-1_ ¥ 2 z%l
1 1 -l
d.r.soflinearedl, 1,-1
The plane (i) is parallel to the given line
a+b—-c=0

Solving (ii) and (iii) by cross multiplication, we get
a_b_c
1 2 3

i.e,, direction ratios of normal to the plane are 1, 2,

3.

I(x+1)+2(y=2)+3(z-0)=0
e, Xx+2y+3z=3
Ans.
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23, Soln. The given lines are

I_l—x_?y—l4_z—3 XX, gew. e
3 P 2 a b c
— x=2 -1 z+4
= !’:X 31 yf'? -23 ....-(i) = 1 =y_l = or x—2:l—y:—::—4
= P
And I, : I=]x :y—S = 6-z 27. Soin. The equation of such plane is
3 1 5 -
’ I 5 -6 f+%+:=1
= l: = . 9 €
=3pl/7 1 -5
(i) 28. Soln. Here, D.R’s or required line are (1, 2, -2)

Passing through (1, -1, 2)

Therefore, vector equation of line will be
(—3).[—%){%). 1+2(-5)=0 :(i—j+ 2K+ A(i+2 j-2k)

x=1_ y+l1 z-2

Since /, and I, are perpendicular

10p Or

= ~10=0 1 2 2
7
= p=1 29. Soln. Given,
Equation of the line passes through (3, 2, -4) 3-x y+42 z+2
and parallel to [ is -3 "2 6
x-3 _y-2 z+4 B x-3_y+2 _z+2
31 2 3 2 6

Direction ratios are 3, -2, 6.
| CRF ?arznollirz 3,-2, 6

24. Soln. Gittlng_) ) I D.’s .rn
3a+2a="7i-5j+4k
D.R'sare7,-5, 4. . a
Jat +b7 + ¢
25. Soln D-Cosines of line are LI N h b
2, 2 2 ’al +b2 +c2 1
Equation of line is: &
- N —e—e
e Npyrv
? ﬁ DC's = —3_ _L _6_.
5 Jv-4=-2y-6 ' J9+4+36 O+4+36 9+4+36
r —4=-2y-
3-26
=JE(Z—4) DC' sare? T 5
26. Soln. Vector form of a Ime is gwen as 0. 5010 A ='£+2Af"‘ff+’?'(2'ﬁ_3{+4‘f)
r 2:+Jv4k+)~(; Jj- k) And 1, =-2i+3 j+ pu(—i+2 j+3k)
Direction ratios of above equation are (1, -1, -1) and I ot _ z S
point through which the line passes is (2, 1, -4). Let Hys H’%«" ‘E’ b 2'_‘ 3-{+4;i
Cartesian equation is At (;; =243, b =—i+2 j+3k
a,—a, =-3i+ j+k

e e —
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=-17i-10 j+k
The required shortest distance

_1(a,—a,)(bxb,)|
|byxb, |

_ (34 j+R)-17i-10 j+ &)
JE17) +(=10) +(1)
2

) V390

General points on the lines are

(1+34)i+ (1= 2) j—k

units

31. Soln.

And (4+2u)i+33u-1)k
Lines intersect if

1434=4+2.....(1)
1-4=0 .. (i)
and 3u-1=-1 .. .. (i1)

Forsome A & u

From (ii) & (i), A=1, u=0

Substituting in equation (i)

since, 1+3(1) =4+ 2(0) is true
.. lines intersect

Pcunt of intersection is:

4: kor{4 0,-1)

32. Soln. The equation of line passing through

the points (3, -4, -5) and (2, -3, 1} is

x-3 y+4 z45

2-3 -3+4 145
‘):_:3\=']’,-‘-‘4=:+5 .......... (i)

-1 1 6

Let the line {i) crosses at point P(a, 3, ) the plane
2x+y+z=T e (ii)

P lies on line (i), therefore (&, B, ¥) satisfy
equation (i)

a—l3 - ﬂ-ll-‘i . }'+5 =/1{Si.1y)

— a=—A+3; B=A-4 and y=64-5

——————

e
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Also P(a, S, y)lie on plane (ii)
2a+pf+y=17

= 2(-A+3)+(1-4)+(64A-5)=7
= 2A+6+A-4+61-5=17
= SA=10>4A=2

*

*A (3. 4, -5)

‘l

/ CP(uﬁﬂ/

2"’.}4"—7 l‘L

‘XB (2,-3.1)

Hence, the coordinate of required point P is
(-2+3,2-4,6x2-5)ie, (1,-2,7)

=3 _p=3 z-7

= %4
33. Soln. et | -2 1 and
x+l_y+1_:-:+l_k
7 -6 1

| P ow le s akaa winton first line as
AA-3, 2A+5A+T)andlet
B(7k-1,—6k—1,k—1) be point on the second
line
A line 1

B line 2
The direction ratio of the line AB
Thk—A-4, -6k+21—-6,k—A1-8
Now, as AB is the shortest distance between line 1
and line 2 so,

(Tk—A-4)x1+(-6k+24-6)x(-2) +(k-A-8)x1=0

Solving equation (i) and (ii), we get
A=0and k=0
A=(3,5,7)andB=(-1,-1,-1)

—————————————————————————
Page 6
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AB:\{(3+I)I+(5+I)3+(T+I}3=Jﬁﬁg? Given Iineis
_ _ '~ r=-t+3;+k+/1(2:+3; k)
LGS =2y 23 units It can be written in cartesian form as
34. Soln. Let the cartesian equation of line X+l = y=3 —F —1
passing through (1, 2, -4) be 0 2 3 =1
i l y— 2 -+ 4 ........... I
I~ .2 " = Let Q (e, B, ¥) be the foot of perpendicular drawn
(i) a ¢ from
Given lines are Fi6:4.2)
x—-8 y+19 =--10
3 -16 7 -
P (1) e 20
x—IS=y—29=::—5 3 Q. p.y) .
3 8 —5 1 ?‘-Tﬂ!ffﬂol(ﬁq-f_h
......... (i) ;
Obviously parallel vectors b,,b, and b, of (i), {ii) and
(|||} respectlvely are glven as l
B =airBER: b6 7ETh: b =3i8j- 5k PR h
According to question P(S, 4, 2) to the line (i) and P’ (X,,¥,.Z,) be the
i L (i) image of P on the line (i)
- - - = (a, B, )lie on line (i)
= b Lb = b.b,=0 : ; ;
| Aty 2 a;l:ﬁ33_? ~Asay)
L Gi) = 5Ll = 55-53='l 2> a=lA-1;f=31+3and y=-2A+1
Hence, 3a—16b+7c=0 resese{in)
""""" ™ Now,  PO=(a=5)i+(B-4)j+(r-2)k
And v) 3a+8b-5¢=0 Parallel vector of line (i) b 2;+3 Jj- k
From equation (iv) and (v), we get Obviously PQ 1 b = Q =0
2Qa+5)+3Ap-)+(-Dyr—2)=0
& .. B . i = 2a-10+38-12-7+2=0
80-56 21+15 24+48 = 2a+2fi-y-20=0
= 2024=-1+X34+3)—(-4+1)-20=0 [Puning valueof &, 5,y lrom(ii)
a_b_c — a_b_c_15 a2e0490a-1-20-0
24 36 72 2 3 6 = 143-14=0 =  i=1l
(say) Hence the coordinates of foot of perpendicular Q
are{2x1-1,3x1+3,-1+1)i.e.,(1,6,0)
= a=24, b=32, c=64 .". Length of perpendicular =
Putting the value of a, b, cin (i), we get the J(S —1) +(4-6)" +(2- 0)’
ired cartesian equation of line as
o G —Jl6+4+4=24 =26
units.
x—1_y-2_:z+4 s x—1_y-2_=z+4 Also, since Q is mid — point of PP’
24 34 64 2 3 6
Hence, vector equation is
F = (i+2 j-4k)+ A2i+3 j+6Kk)
e e —

YouTube Channel Arvind Academy link o it lp //bit.ly/21YvIGF

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



ATDB.uno

=12 = x=-3

6= oy -8
2

0=z|+2 :I=_2
2

Therefore required image is (-3, 8, -2).

The equation of line AB is given by
x—0= y+1 y -+l < AEa)
4-0 5+1 1+1
= x=44, y=64A—-1,z=24—-1
The coordinates of a general point on AB are
(44,64,-1,24-1)
The equation of line CD is given by
x-3 y-9 :=-4
3+4 9-4 4-4
= x=Tu+3, y=5u+9,z=4
The coordinates of a general point on CD are
(Tu+3.5u+9.4)
If the line AB and CD intersect then they have a
common point. So, for some values of Aand u,

36. Soln,

= u(say)

we must have
dA=Tu+3,64-1 =5u+49"72- 1=

= 4A-Tu=3..(), 6A-5u=10....(i)and i

Substituting 4 = %m (ii), we get u =1

Since A = %and 1t = | satisfy (i), so the given lines

AB and CD intersect.

37. Sol. Any point on the line
' x+1 _y+3 z+5

=r(sa
3T g e
......... (i)
Is(3r—1,5r—3, 7r-5).
Any point on the line
x-2=y——4=:—6=k(say)

1 3 5

Is (k+2,3k+4,5k+6)

For lines (i) and (ii) to intersect, we must have
r—1=k+2,5r-3=3k+4,7r-5=5k+6
3

1
On solving these, we get r = 5 k=- 5

—
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Lines (i) and {ii) intersect and their point of

intersection is -I- —l _2
2 s ol )

38. Soln. The given lines are
F=3i+2 j—dk+ AGi+2 j+2k)and

F=5i=2j+ u(3i+2 j+6k)

= PG+ +Q+20) 4 CA-BE . ()

and r = (5+3u)i+Qu-2) j+6uk
If these lines intersect, they must have a common
point.
So, we must have

G+ )i+ (2+24) j+ QA—-4)k = (5+3p)i+ Qu-2) j+6uk

pe 3+A=5+3u = A=3u=2,
2424=2nu-2 = A-u=-2
and 2A-4=06yu = A=3u=2

= A=—4, u=-2
.. The given lines intersect and their point of

[) htm://bit.ly{ZlmGF

intersection is (-1, -6, -12).

= l+l+c{)sza51'=1
4 2

1
= coszﬂzl—l—]—:cosﬁ=—:>0=60°
2 4 2
Direction cosines of the line are

1 1 1
<cos60",cos45°,cos60" >ie,—,—=,—.
270372

The given lines are
jr.x--l:y—2=2—3
'3 a7 2
x-1 _y-5_=z-6
34/7 1 -5

L Ll

40. Soln.

And /,:

Now,
[Given]

34 4 .

—_—_——n
Page 8
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2.2 10=0_1054=7
777 7

Since for A =7, given lines are at right angle.
Lines are intersecting.

41. Soln. The gwen Imes are

r —(81“|9j+|Uk)+i(3l—|6j+?k)

and r —(15.'+29_;+5k)+y(3l+8j Sk)

Equation of any line through (1, 2, -4) with d.r’s
I,m. nis

ro=(i+2j-4k)+plli+mj+nk) ...
Since, the required line is perpendicular to
both the given lines.

3 —-16m+Tn=0and 31 +8m-5n=0

I m  n s I _m_n
80-56 21+15 24448 2 3 6
From {u] the requlred line is
r _(;+21 4k}+p(2r+ ) '+bk
Here, the position vector of pa ,sing poir t is
;= i+ 2 j— 4k and parallel vector is
b=2in3 706k
Cartesian equation of line is given by
x-1_y-2 z+4
2 3 6
42. Soln. The given lines are
i _x—l y—=2 2-3
'3 T pi1 2
ox=1 _y=-5 z-6
3pl7 1 -5
I, is perpendicular to /.
—3p) p
=3) == |+ = 1+2(=-5)=0
(-3(Z2)+L1e 29
= PPy o ped
Now, eq. of the line passing through (3,2,-4) and
parallel to /,is
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x=3 y-2 z+4
-3 1 2
43. Soln. The given line is
s S M o
2 6 6
7
x+2d Y=3 _z-5
2 3 -6
........... (i)
ltsd.r'sare 2, 3,-6
f22 +32+(_6)2 o
lis ai"..:'sm'e—,—,—E
77 17
Eq. of a line through (-1, 2, 3} and parallel to (i} is
+1 y-2 z-3
= = =2 (say)
2 3 -6
Vector equation of a line passing through (-1,
2, 3) and parallel to (i) is given by
r=(—i+2j+3k)+A(2i+3j-6k).
44. Soln. The given lines are

| r —(I+2J+k)+4(l' J+k)ar|d

D . Ll LY ueis van

On comparing, we get
a =i+2j+k, b =i—j+k

o W a A
a, =2i— j—k,b, =2i+ j+2k

a;—a: =i-3j-2k

N
bxb =l —1 1|=-3i+0.j+3k
2 1 2
= |hxb = (-3 +3 =32
o (@-a)(bxby)=1(-3)-3(0)-2(3)=-9.

3 .2 JE units

‘3( £
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r McQ (1 mark)
1. Soln. (b): Construct the following table of values of
the objective function:

Corner Point Value of Z = 4x + 3y
(0,0) 4=x0+3x0=0

(0, 40) 4x0+3x40=120
(20, 40) 4x20+3%x40=200
(60, 20) 4x60+3x20=300
(60, 0) dx 60+ 3x()=24)

2. Soln. (b): Construct the following table of values of
the objective function;

Corner Points Value of Z = 3x - dy _:

(0,0) 3x0—4.-0=( |
(5,0 3x5- 4x)=15

(6,5) Ix6-4x5=-2 |

(6, 8) 3x6-4x8=—14 f
(4,10) 3Ix4-4x10=-28 |
1 (0,8) Ix0—4x8=—32 |

| Minimum of Z=-32 at (0, 8)

3. Soln. (a): Construct the following table of values of
the objective function F:

Corner Point
(0, 0) |

Value of F = 3x - 4y
Ix0-4x0=0

« Maximum

(6, 12) ?3:&6-4!12:-—30

e

(6, 16)

| 3x6-4x16=-46 | « Minimum
(0, 4)

|
| 3x0-4x4=-16 |

Hence, maximum of F=0

4. Soln. (d): Construct the following table of values of
objective function:

e ———

Corner Point | Valueof Fu=4x+ 6y .
(0,2) 4x0+6x2=12 |
J]-v--l'-lil'nimmu'n
(3.0) 4x3+6x0=12 |
(6, 0) 4x6+6x0=24 ;
(6, 8) 4x6+6x8=72 J!O—Muimum
(0, 5) | 4x0+6x5=30

Since the minimum value (F) = 12 occurs at two distinct
corner points, it occurs at every point of the segment
joining these two points.

5. Soln. (b): We must have value of Z at (3, 0) = value
ofZat(1,1)

1
= 3pilqg:1lp- |‘q23p=p+q:>p:§q

6. Soin.

(d): We have 204y <1050g x+2y>8

Let us check which of the given points satisfy the

given inequation one by one.

(a) (-2, 4)
2x(-2)+4=-434+4=0<10
And —2+2x4=-2+8=62>8

(b) (3.2)
2x3+2=6+2=8<10
3+2x2=3+4=72>8

(c) (-5,6)
2x(-5)+6=-10+6=—4<10
5+2x6=-5+12=728

(d) (4,2)
2x4+2=10<10;4+2x2=8=>8
.. (4,2) satisfy both the inequations.

7. Soln.

(c): Given inequationis 3x + 5y <7
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Let us draw the graph of 3x + 5y =7
X 0 2.33

Y 1.4 0

Substitute, x = 0 and y = 0 in the inequation, we
get

N

w

3(0)+5(0)<7

i.e., 0 < 7 which is true.

.". The solution set of the inequality is an open
half plane containing the origin except the points
online 3x+5y=7.

8. Soln.
(a): Given, Z=11x + 7y

At(0,3),Z=11x0+7x3="1
At(3,2),Z=11x3+7x2=47
At(0,5),Z=11x0+7x5=35

Thus, Z is minimum at (0, 3) and minimum value of Zis
21.

9. Soln.
(a): Given,

x+2y<3,3x+4y212,x>20,y>1
, The graph of given constraints is shown here.

Since, there is no common region, so no solution
exists.

YouTube Channel Arvind Academy link
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10. Soln,

(b): We have to maximise Z = 3x + 4y

Subject to constraints, x =0, y = 0 and
x+yzl

The shaded portion OAB is the feasible region,
where

0{0, 0, A(1, 0) and B(0, 1) are the corner points.
At0{0,0),2=3x0+4x0=0
AtA(1,0),Z=3x1+4x0=3
AtB(0,1),2=3x0+4x1=4

.. Maximum value of Z is 4, which occurs at B[O,
1).

11. Soln. (b): Clearly, the pair of points given in graph,
inc (0 274); ;5. 0) and (0, 38); (76, 0) satisfy the
‘or es)or dir ¢ e juations given in option(b) i.e., 2x
+y<104and x+2y<76.

12. Soln. (b): Since, minimum value of Z = ax + by
occurs at two points (3, 4) and (4, 3).
S 3a+4b=4a+3b=a=b

13, Soln. (c): Given, 2 = 3x + 4y
Subject to constraints,
x=y2=-1,x<3;x20,y20

y A
A0, 1)
>,

> X
Ci3,0)

W W

The shaded region OABC is the feasible region,
where corner points are O(0, 0), A(D, 1), B(3, 4)
and C(3, 0)

At 0{0,0), Z = 3(0) +4(0) =0

http://bit.ly/21¥YvIGF Page 2
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At A0, 1),Z2=3(0)+4(1)=4
AtB(3,4),Z=3(3)+4(4)=25
AtC(3,0),Z=3(3)+4(0)=9

.. Maximum value of Z is 25, which occurs at
B(3, 4).

‘ 14. Soln. (a): Since, maximum value of z = ax + by
occurs at both (2, 4) and (4, 0).

S 2a+4b=4a+0=> 4b=2a=2b=a

15. Soln. (d): In an LPP, if the objective function z = ax
+ by has the same maximum value on two corner
points of the feasible region, then the number of
points at which =, occurs is infinite.

16. Soln. {b): We know that minimum of objective
function occurs at corner points,

Corner points Value of 2 =3x -4y
(0,0) 0
(5,0) 15
(6,5) -
(6.8) YE I =
(4, 10) -28
(0, 8) -32 < Minimum

17. Soln. {b): From the graph of inequality 2x + 3y > 6,
It is clear that it does not contain the origin nor the
points of the line 2x + 3y = 6.

18. Soln. (b): A linear function to be optimized is called
an objective function.

19. Soln. (b): The strict inequality represents an open
half plane and it contains the origin, as (0, 0
satisfies it.

20. Soln. (d): The minimum value of the objective
function occurs at two adjacent corner points (0.6,

1.6) and (3, 0) and there is no point in the half
plane 4x + by < 12 in commaon with the feasible
region.
So, the minimum value occurs at every point of
the line segment joining the two paints.

21. Soln. (d): We have,

Corner points Value of 2 = 3x + 9y

A(0, 10) 3x0+9x10=90

B(5,5) 3x5+9x5=60

C(15, 15) 3x15+9x15=180
(Maximum)

D(0, 20) 3x0+9x20=180
(Maximum)

~- Zis maximum at €(15, 15) and D(0, 20).
.. Zis maximum at every point on the line
joining CD.

22. 50l 1. ()" ve hav g,

Corner points Value of Z = 2x - 3y

(0.0) 2x0-3x0=0

(0. 8) 2x0-3x8=-24 (Minimum)
(4, 10) 2x4-3x10=-22

(6, 8) 2x6-3x8=-12

(6,5) 2x6-3Ix5=-3

(5.0 2%x5-3=x0=10

.. Value of Z is minimum at {0, 8).

23. Soln. (c): Here, the feasible region is shaded.
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Comner points | Value of Z = 30x + 50y

A(0, 3) 1 30x0+50=x3=150 (Minimum)
B(5.0) |30x5+50%x0=150 (Minimum)
C(9,0) 1 30x94+50x0=270
D(0, &) 30x0+50x6=300

since, minimum value of Z occurs at both A and
B. S0, Z is minimum at every point on the line
joining AB. So, minimum value of Z occurs at
infinitely many points.

24. Soln. (a): As, Z is maximum at (30, 30) and (0, 40).
= 30a+306=40b=>b-3a=0

25. Soln. (b); From the graph, we can say that the
feasible region is bounded in the first quadrant.

Y Ax=3 x-3y=0
o
X' = X
P
Y

» Assertion-Reasoning (1 riark)

26. Sol. (b) Both A and R are true but R is not the
correct explanation of A.
Explanation: Assertion: Given, x+y 2, x0andy 0

letZ=3x+2y

Now, table forx +y =2
X 0 2 1
¥ 2 0 1

At (0,0),0+02=>02, which is true.

So, shaded portion is towards the origin.

~The corner points of shaded region are O(0, 0), A(2, 0)
and B(0, 2)

At point O{0, 0), Z=3(0) + 2(0)=0

At point A(2,0), 2=3(2)+ 2(0)=6

Atpoint B(0,2), Z=3(0)+2(2)=4

Hence, maximum value of Z is 6 at point (2, 0).

Hence both Assertion and Reason are true but Reason is
not the correct explanation of Assertion.
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27. Sol. {b) Both A and R are true but R is not the
correct explanation of A.

Explanation: Both A and R are true but R is not the

correct explanation of A.

28, Sol. [a) Both A and R are true and R is the correct
explanation of A,

Explanation: Assertion: The corresponding graph of

the given LPP is

1Y

\A (©.6)

£ 2.0 C

=]
k3

0

v
xs2

From the above graph, we see that the shaded region

is the feasible region OABC which is bounded.

~The maximum value of the objective function Z

occurs at the corner points. The corner points are O(0,

0), A(0, 6), B(2, 2),C(2, 0).

The values of Z at these comer points are given by

Co nel pcint Corresponding value of
Z=11x+7y

(0,0} 0

(0,6} 42—Maximum

(2,2) 36

(2,0) 22

Thus, the maximum value of Z is 42 which occurs at the
point (0, 6).

29, Sol. [d) A is false but R is true.
Explanation: Assertion: Given, maximise, Z=4x +y
andx+y250,x+y2100;x, y20

¥

Hence, it is clear from the graph that it is not bounded
region. So, maximum value cannot be determined.
Hence Assertion is not true but Reason is true.

http://bit.ly/21YvIGF Page 4
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-

30. Sol. (b) Both A and R are true but R is not the T
correct explanation of A, \
Explanation: Both A and R are true but R is not the :
correct explanation of A,

» Case Study Questions

®,10)

B ke
Hinckincns T 5

z;l Ans. {mfl'"m;&_. ’ a8
Corner points Value of 2=4x-6y (iit) From graph comer points are (0, 0), (0, 10), (10, 5) and
(0,3) AX0-6X3=-18 50}
(5,0) AX4° SX0=20 Corner points Maximum profit =
(6, 8) 4X6-6X8=-24 Z=30x+40y
Minimum value of Z is - 48 which occurs at (0, 8). (0, 10) Z-Rs400
(10, 5) Z=Rs500
(ii) (15,0) Z=Rs 450
Corner points Value of Z=4x-6y Hence profit is maximum when x = number of pair of
(0,3) 4X0-6X3=-18 Earings = 10 and y = Number of Neckleses
(5,0 4%X4-5X0=20 (iv)Whenx=5andy=5
(6. 8) A4X6-6X8=-24 Z = 30x + 40y = 150 + 200 = 2350
(0, 8) 4X0-6X8=-48

(iii)

Maximum value of Z is 20, which occurs at (5, D).

Corner points

Value r2=4: 7 '

(0.3) ax0€3-18
(5.0) 4X4-5X0=.0 ‘
(6, 8) 4X6-6X8=-24

(0, 8) 4X0-6X8=-48

Maximum of Z - Minimum of Z =20 - (-48)=20 + 48 = 68

(iv) The corner points of the feasible region are O(0, 0),
A(3, 0), B(3, 2}, C(2, 3), D(0, 3).

32. Sol. (i) Let number of pairs of earing = x and number
of Necklaces =y

As per the given information

X, y=0

0.5x +y< 10

x+y<15

Profit function = Z = 30x + 40y

{ii) Let number of pairs of earing = x and number of
Necklaces =y

As per the given information

X y0

0.5x+y 10

Xx+y15

Profit function = Z = 30x + 40y

—_— E
n http://bit.ly/21YvIGF Page 5
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» Questions So, point of intersection of equation (i) and (ii)
are (3, 0).
33. Soln.
We have, maximise z = -3x — 5y
Converting the given inequations into equations,
we get
“2x+y=4 ... (i)
x+y=3 XE
Xx-2y=2
b 4
v
The given shaded region is the feasible region.
The corner points of the feasible region are O(0,
o 0), A(0, 9/2) and B(3, 0).
Corner points Value of p=70x + 40y
A 0{(0, 0) 70x0+40x0=0
We draw the graph of these lines. A(0,9/2) 9
As, x =20, y = 0 so the solution lies in first 70x0+40x 5 =180
quadrant.
From graph, corner point of feasible region are B(3,0) 70x3+40x0=210
A(0, 4), B(8/3, 1/3) and C(0, 3 I (maximum)
The value of z at these corne. poits 3 e st nwr D . UL L
as: Sao, P is maximum at point B(3, 0).
Corner points z==-3x-5y
35. Soin. We first convert the inequalities into
A{0, 4) =20 equations to obtain lines
2x+4y=8 ... (1)
B(8/3,1/3) -29/3 3x+y=6 ... (n)
(o, 3) -15 K+}’I4 ........ (111)
x=0
Hence maximum value of z = _—29 . and y=0.
We need to maximize the objective function
z=2x+5y
4. Soln, h imi = +
3. 50l MWelhase . maximee P 1054+ 40y These lines are drawn and the feasible region of the
Subjectto: 3x+2y <9 L.P.P. is the shaded region:
Ix+y<9
x20,y20
Convert all inequations into equation, we get
ILFZYP=9 s (1)
Ix+y=9 ... (ii)
x=0 and y=0
Solving (i) and (ii), we get
x=3,y=0
YouTube Channel Arvind Academy link MR http://bit.ly/21YvIGF Page 6
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The point of intersection of (i) and (ii} is B (1.6, 1.2)
The coordinates of the corner points of the feasible
region are O(0, 0), A[0, 2), B(1.6, 1.2) and C(2, 0).
The value of the objective function at these points
are given in the following table:

Corner Points Value of the
objective function
z=2x+5y

0(0, 0) 20+5¢0:0

A0, 2) 2x0+5x2=10
maximum

B{1.6, 1.2) 2x16+5x12=
9.2

C(2,0) 2x2+5x0=4

QOut of these values of z, the maximum value of z is
10 which is attained at the point (0, 2). Thus the
maximum value of z is 10. Ans.

36. 5oln.
Y

N
w.-
\"\.A {10, 100/3)

204 B (30, 20)
L5 —eX
0f10] 20 4b, 6080
x=10 \ \4X+6y=34“
M+3ﬂ=m

P— e
YouTube Channel Arvind Academy link
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37.

Maximise z = 7x + 10y, subject to 4x + 6y < 240;
6x+3y<240; x210,x20, y20

Correct graph of three lines

For correct shading

Z(A)=Z['Q%]=?O+IO>¢%:4Q3%

Z(B)=7(30,20)=210+200=410
Z(C)=Z(40,0)=280+0=280
Z(D)=2Z(10,0)=70+0="70

or Max(=410)atx =30,y =20

Soln. We have, minimize z = 5x + 7y,
Subject to constraints,

2x+y28, x+2y210,x,y=20

To solve LPP graphically, we convert inequations
into equations.

Now,

[ :2x+y=81:x+2y=10andx=0, y=0
l,and /,intersect at E(2, 4)

Let us draw the graph of these equations as shown
below.

The corner points of the feasible region are D(0, 8),
B(10, 0) and E(2, 4).

Corner points Valueofz=5x+7y |
l D(0.8) 56 |_
.! 8(10,0) ) 50 |
| E(2.4) 38 (Minimum)

From the table, we find that 38 is the minimum
value of z at E{2, 4). Since the region is unbounded,
so we draw the graph of inequality 5x + 7y < 38 to
check whether the resulting open half plane has any
point common with the feasible region. Since it has
no point in common. So, the minimum value of zis

———

u http://bit.ly/2IYVIGF
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obtained at E{2, 4) and the minimum value of 2 = [ :x+2y=100 (1)
38 l,:2x—y=0 secasifii)
. ly:2x+y =200 U {11))

38. Soln. We have, Minimise Z = 5x + 10y, .

Subject to constraints: ly:x=0 asinal 19

x+2y<120 and l;:y=0 sl N

X+y=60 By intercept form, we get

-2y=20 Xy

2 h 06" 50!

and x,y20

To solve L.P.P graphically, we convert inequations = Theline /,meets the coordinate axes at (100,

0) and (0, 50).

into equations.
l:x+2y=120,1,:x+y=060, l,:x=2y=0and x §0, yH02x=y

I, and [, intersect at E(0, 60), I and [, intersect at = The line /, passes through origin and (50, 100).
C(60, 30), /,and /; intersect at D(40, 20). pe X g Y
3 =
The shaded region ABCD is the feasible region and 100 200
is bounded. The corner points of the feasible region = The line /; meets the coordinates axes at (100,

are A(60, 0), B(120, 0), C(60, 30) and D{4Q, 20). 0) and (0, 200).
i1 I, : x=0is the y-axis, /s : y = 0is the x-axis.
1204

+

Jzsee

-

Corner points Value of Z=5x+
10y
A(60Q, 0) 300 «
(Minimum) Now, plotting the above paints on the graph, we
get the feasible region of the LPP as shaded region
6
) 0 ABCD. The coordinates of the corner points of the
C(60, 30) 500 feasible region ABCD are A(20, 40), B{50, 100), C(0,
200), D(0, 50),
D{40, 20) 400 Now, Z,=20+2x40=100
Z,=50+2x100=250, Z. =0+2x200=400

Hence, Z is minimum at A(60, 0) i.e., 300.
Zn =0+2x50=100

39. Soln. Maximise Z = x + 2y, Z is maximum at C(0, 200} and having value
Subject to constraints: 400.

x+2y 2100, 2x—y <0,
2x+y<200and x,y20.

Converting the inequations into equations, we

obtain the lines
_#
YouTube Channel Arvind Academy link

40. Soln. Let
I :2x+4y=8,1,:3x+y =6, Lix+y=4x=0y=0
n http://bit.ly/21YvIGF Page 8
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- / B 8 6 Shaded portion QADCB is the feasible region, where
Solving /,and [, we get 5| =, coordinates of the corner points are 0(0, 0), A{0, 1),
D(1.5, 1), C[E,E} B(2,0).
1313
The value of the objective function at these points
are:
Carner Value of the objective
Points function z=8x+9y
0I(0, 0) 8x0+9x0=0
A0, 1) 8x0+9x1=9
Shaded portion OABC is the feasible region, where
coordinates of the corner points are 0(0, 0), A(O, 2). D(1.5,1) 8x1.5+9x1=21
8 6
Bl —-.—-1.C(2,0
(5 5) 0 c[ﬂ,i) 8x?—2+9x%=22.6
The value of objective function at these points are: 13713 :
" — {Maximum)
Corner Points Value of the objective
function z = 2x + Sy B(2, 0) 8x2+9x0=16
0(0, 0) 2x0+5x0=0 The maximum value of z is 22.6, which is at
A(0, 2) 2x0+5x2=10 (-[Q,EJ.
(Maximum) 1313
A T N[
B § 9 Zx-i +5:_9 s el || 42. tolr Lon erting the given inequation into
5’5 5 5 equation, we get x+y =8, x+dy=12,5x+ 8y =20
Let us draw the graph of these equations as shown
C{(2,0) 2x2+5x0=4 below
The maximum value of z is 10, which is at A{0Q,
2).
41. Soln. Let
[:2x43y=6,1,:3x-2y=6,:y=1:x=0,y=0

AY

The point of intersection of the lines x + 4y = 12 and

20 4
+y=8is B=| —,=
x+y=81i [ 3 3)
We have, corner points A(0, 3), B[z—;),;Jand c(o,
Solving /,and /;, we get D (1.5, 1) 8).
30 6 Now, Z = 30x + 20y
o T et € —,—} L Z(0,3)=30(0)+20(3) = 60
' S 20 4 20 . (4
7l —,= =30(-—J+20[—)=226.6
33 3 3
‘YouTube Channel Arvind Academy link 5 http://bit.ly/2IYVvIGF Page;
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Z(0,8)=30(0)+20(8) =160 The common region OAB is showing with shades,
. Minimum value of Z is 60 which is attained at Corner Points Valueof z=x+y
point7 A(0, 3).
0(0,0) z=0+0=0
43. Soln. Maxz=x+y
Al Vo —
Subject to 221 _M l_+0 '
aximum
. x=1,xz0 g l-x,x=0 7 >0 (o)
¥ , ¥ and x,y =
—x-1,x<0" 7 " {1+x, x<0 Y B(0,1) z=0+1=1
v (Maximum)
From table, maximum value of z = 1.
lvl:‘
K e e —
YouTube Channel Arvind Academy link @ DNtto://bitly/2IVvIGE Page 10
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SURE SHOT QUESTIONS /'«
Chapter — 13 (Solution)
Probability

» MCQ (1 mark)

| 1. Soln. (c): Given, P(AN B)=%and P(A):%.
P

Now, PB| A)= "0 S TTD T, 3 T

P(A) 4/5 10 4 8

2. Soln. (a): Given, P(ANB) = land PB)= E y
10 20

P(ANB) _7/10 7 20 14

Now, P(A|B)= = g e M
PB) 17/20 10 17 17
3. Soln. (d): Given, P(A)zi P(B]:Eand
107 5
5 I
P(AUB)-S |

Clearly, P(A~B) = P(A)+ P(B)— P(AUB)

3 2 3 3+4-6 1
= + = —

10 5 5 10 10
Now, P(B|A)+P(A|B)= AN B)+P(AHB)
P(A) P(B)
1/10 1/10 1 1 7
—E——— e = —
3/10 2/5 3 4 12
4. Soln. (c): Gi B 3
. Soln. (c): Given, P(A)==, P(B)= = and
1
P(ANB)==.
(AN B) 5
2 3
Clearly, P(A)=1-P(A)=1-===
early, P(A") (A) s~
3 7
P(B)=1-PB)=1-— =L
(B) (B) T
P(AU B) = P(A)+ P(B) - P(AnB) = 2+ > _ 1
510 5

I —

YouTube Channel Arvind Academy link B
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4+3-2 1
0 2
And
P(A'NB")=P((AUB)") =1-P(AUB) = 1—% :%
Now, P(A'| B).P(B'| A} = DANB) PANB)
P(B) P(A")
A/2 172 25
7/10°3/5 42

5. Soln. (c): Given, P(A) =%, P(B) :%and
14
(A IB)YE§-
L‘

sl

Clearly, P(ANB)=P(A|B)P(B)= % 5

o | -

And P(AU B) = P(A) + P(B)—P(AB)

1.1 1 _6+44-1 9 3
2 3 12 12 12 4
Now,
P(A'N B') = P((AUB)")
-1-PAUB)=1-2=1
4 4

6. Soln. (d): Given, P(A=0.4, P(B) = 0.8 and P(B|A) =
0.6.

Clearly, P(ANB)=P(B| A)P(A) =0.6x0.4 =0.24
Now, P(AUB) = P(A)+ P(B)—P(ANB)
=0.4+0.8-0.24=096

7. IfAandBaretwoeventsand 4= g, B = ¢,then

el Lll e e — ]

http://bit.ly/21YvIGF Page 1
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i Soln. (b): By multiplication theorem,

P(ANB)=P(A| B)xP(B) = P(B| A)x P(A)
| P(ANB)

| = P(A|B)= PB)

8. Soln. (d): Given, P(A) = 0.4, P(B) = 0.3 and
| PAaUB)=05.
Il Clearly, P(A~B)=P(A)+P(B)—P(AUB)
| =04+03-05=02

Now,

| P(BNA)=P(A)-P(AnB)=04-02=0.2= %

9. Soln. (c): Given, P(g}:%, P(A|B)=%and

P(AUB) =2

| Clearly, P(ANB)=P(A|B)P(B)=

Ml—'
wlw
W

Il Now, as P(AUB) =P(A)+P(B)-P(ANB)

| 4-P(A)+§—i:> PRy = =F
| . 10 5 10 2

| 10. Soin. (d): From Answer 9, we have P(A)= %

l . PaY=1-PA)=1- 12

ml-—

|
Also, we have P(BnA)= %

Now, as P(B AN+ P(BNA)=P(B)
¥ [-- A"~ Band A~ Bare mutually exclusive events]

§ - PBNnA)=PB)- P(Br'\A)-*gvi=i

10 10
P(BNA) _3/10 3

' ELAY= PA)  1/2 5

1 11. Soln. (d): Given, P(B)=%, P(A|B)=%and

P(AUB) = %

I YouTube Channel Arvind Academy link
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=

Clearly, P(AnB)=P(A|B)P(B) = 10

W | W

1
3
And (AU B) = P(A) + P(B) - P(ANB)

= i——P(A)+§—1:>.v(m e |
5 5 10 5 10 2

11
= PA)=1-PA)=1-2=>

Also, we know, P(ANB)+P(A'N B) =P(B)

[As A B and A' B are mutually exclusive events]

3 3 3 3
T —+ P(ANB)=—> A'NB ————:—
10 ( ) 5 = ) 10 10
Now, P(A'UB)=P(A")+P(B)—P(A'mB)
_1.3 3 _5+46-3 4
2 5 10 100 5
4 1
And P((AUB))=1-P(AUB)=1- g §
9
P(A)~— P(B)=—
12. Soln. (d): Given, 13 3nd

| /7
We know, P(ANB)+ P(A'B) =P(B)

[As A~ B and A'~ B are mutually exclusive events.]

S P(AmB)=P(B)-P(AnB)= . = 3

13 13 13
P(A’r‘\B) 5/13 2
PB) 9/13 9

Now, P(A'|B)=

P(ANB)

13. Soln. (c}: By definition, P(A'| B') = PB)

_P(AUB)) _1-P(AUB)
P(B) P(B)

14. Soln. (d): Given, P(A) = % and P(B) = g

Since, A and B are independent events, therefore

http://bit.ly/21Yv)GF Page 2
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P(ANB)=P(A)P(B)==.
(AN B) =P(A)P(B) 59° 15

Now, P(AUB) = P(A) + P(B)— P(ANB)

_3,4_ 4 _27+20-12 7
"5 915 a5 9
. P(ANB)=P((AUB)')=1-P(AUB)
-
9 9
15. Soln. (d)

16. Soln. (d): Given,

P(A)=§, P(B) =gandP(Au B)=%.

Clearly, P(AnB)=P(A)+P(B)-P(AUB)

3.5 3 3+5-6 1

8 8 4 8 4
Also, we know that P(A'~B) + P(ANB) = P(B)
[As A'~Band A B are mutually exclusive events]

. P(A'"B) = P(B)- P(AN B) = §_ % -

ol

P(ArB) (ANB
P(B)  P(B)

Now, P(A|B).P(A’|B) =

_1/43/8 3 64 6
T5/8'5/8 3225 25

17. Soln. (c): If A and B are independent events, then

P(ANB) =P(A).P(B)

18. Soln. (c): Since, E and F are independent events.

P(ENF) = P(E) P(F)
=  P(E|F)=P(E)and P(F|E) = P(F)
Now, P(EUF) = P(E)+P(F)-P(ENF)
= 0.5=03+P(F)-03P(F)
=  P(FX1-03)=0.5-03

02 2

= P(F)=—==
(F) 07 17

P(E|F)=P(F|E)=PE)-P(F) =0.3—%

'YouTube Channel Arvind Academy link
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19. Soln. (c): Required probability =
P{(RBB).(BRB).(BBR);

= P(RBB)+ P(BRB) + P(BBR)

5 3 2 35 2 3 2 3 5 lS
—+—X—X—+—X—X—=3x—=

8 '? 6 8 7 6 8 7 6 56 56

20. Soln. (b): Since, the first ball drawn is red, so we
are left with 4 red and 3 blue balls. Now, we have
to draw two balls out of which one should be red
and other should be blue.

-. Required probability =
P{(RB) (BR)} = P(RB)+ P(BR)

N

| W
+
~ |t
= AP =S

=t B
7 7

21. Soln. (b): Required probability

=P(ABNC)+PANB'NC)+ (AN BAC))

=(1- P(. ) (B} P({ )+ AXI-P(B))P(C)+ P(A)P(BX1-P(C))
—CAAD3NG2)+ 54X -03)0.2) +(0.4K0.3%1-0.2)

=0.036+0.056 +0.096 = 0.188

22. Soln. (d): Sample space, S = {BBB, BBG, BGB, GBB,
GGB, GBG, BGG, GGG}

Let E; be the event that eldest child is a girl and E; be
the event that atleast one child is a girl. Then,

E, = {GBB,GGB,GBG, GGG} = P(EI):%
E, = {BBG,BGB, GBB,GGB,GBG, BGG, GGG}

7
= P(E,)=-
(E,) 3
and E N E, ={GBB,GGB,GBG,GGG)
P(E,NE,) = ~
P(E,NE
Now, required probability = P(E, |E3)=(PET2}2)
28 A
7/8 7
//bit.ly/21YvIGF Page 3.
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23. Soln. (c): Sample space for die are {1, 2, 3, 4, 5, 6}

And even numbers on die are {2, 4, 6}

.. Probability of getting an even number =

| W

1
2
Total number of cads = 52

And number of spade cards = 13

.. Probability of getting a spade card = % -

4
Hence, required probability

= P (an even number on die) x P(a spade card) =
1 1 1

—_ -

2 4 8
24. Soln. (3): Required probability = P{GGB, GBG, BGG}
= P(GGB) + P(GBG) + P(BGG)
3 22 3 2 2 2 3 2 1 3
SeX—X—F—X—X—F—X—X—=I—=——
8 7 6 8 7 6 8 7 6 28 28

25. Soln. (d): Required probability = P(DD) =
3 5 2 3

8 7 28
26. Soln. (b): Throwing of eight coins simultaneously is
the same as throwing of one coin 8 times.

Now, probability of getting a head on tossing a coin,
1

P=E

11
= gel=p=l-ges

Thus, we have a binomial distribution with

1 1
=—, =—andn=8.
P=39=3

Hence, required probability = 3C3p3q5

i 5
1
= 56x l _} zsﬁxlxlzl
2 \2 8§ 32 32
27. Soln. (c): Let E; be the event that sum is less than 6
and E; be the event that sum is 3.

Then, E1 = {(1,1), (1, 2), (2, 1), (1, 3), (3, 1). (1, 4), (4, 1),
(2,3).(3,2),(2,2)}

I —
YouTube Channel Arvind Academy link
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And E;={(1, 2), (2, 1)}
S EnE, ={(1,2),(2,1)}

10 5
£=E£md P(ENE,)=

NOW, P(El ) =

&
=

Hence, required probability = P(E, |E,)

P(ENE,) 1/18 1
P(E) 5/18 5

28. Soln, (¢): For a Binomial distribution, outcomes at
different trials must be independent.

29. Soln. (a): Total number of cards = 52

Number of queens = 4

Hence, required probability = -3 x 4 = 1, 1

—_— — e —
52 51 13 13
30. Soln. {b): 1t is a binomial distribution case with n =

*0end - prouchility of guessing correctly = %

1 1
= q=]—p=l—§=5

Now, required probability = P(X > 8)

= P(X =8)+P(X =9)+P(X =10)

el 3] (el

10 10
=G) [“’C‘s +"°C, + "’C,,,] =G) x[45+10+1]

1]
:56)((1] =_7_
2 128

31. Soln. (a): It follows a Binomial distribution with n =
5, p = probability that chosen person is a swimmer
=1-03=07andq=0.3

Hence, required probability = P(X = 4)

5

= "C,p'q' =°C(0.7)'(0.3)

32. Soln. (c): We know Zp, =1

e —

) htto://bit.ly/21¥YvIGF Page 4
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33. Soln. (d):
E(X)=) x,p,=(-4)x0.1+(-3)x0.2+(-2)x0.3
+H-Dx02+0x0.2

04-0.6-06-02=-1.8

34. Soln. (d): E(X*)=) xpi

z 1 2.3 , 2
=(1)" x—=+(2) —+3 —+(4) x—
()X +()>< (}Xlo{)xs
1 4 2? 2 _1+8+27+64 100
IG 5710 10 10

35. Soln. (a); We have

P(x=r)
— isindependentof nandr
P(x=n-r1)
i.e. _% isindependent/.fnzndr
"
| = .g—q'_ isindependent of nandr.
|
|
|
[.°- "Cr = ﬂCn—r]
=P q._zr isindependentof nand r
P
q b=
= L=l —=1=1-p=p
P P
= 2p=1= p==
36. Soln.

(c): Since each coin turns up on either a head or tail.

.". Total possible outcomes = 2° = 32
Let A be the event that all tails comes up.
Son(A)=1{ie, (T,T,T,T,T)

'YouTube Channel Arvind Academy link
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1 31
S d bability= 1-P(A)=1-—=—
0, required probability (A) FTRET
37. Soln_ (d): Here, A={4,5,6},B={1, 2, 3, 4}
ANB = {4}
Now, P(AwB)=P(A)+P(B)-P(AnB)
o LA
6 6 6
38. Soln. (d): We have, P(A) = 0.4, P(B) = 0.8 and P(B/A)
=0.6
We know that P(B/ A) = M—)
P(A)
= gg=AOB)
04

= P(AnB)=024
., P(AUB)=P(A) + P(B)-P(ANB)
—04+0 8-0.24=096

Hence, P(AUB)=0.96

39. Soln. (c): We know that,
P{ B~ A) 7/10 7

P(IV -

40. Soln. (a): Sample space = {HH, HT, TH, TT}
Let A be the event of coming up two heads

A={HH}=> P(A)=%

And B be the event of coming up atleast one
head

B = {HH.HT.TH} = P(B) = >

Also, AnB={HH} = P(Ar\B)=i
So, required probability =

P(ANB) _
PB)

P(A/B) = gl

b | —

So, assertion is true,
Also, reason is true and it is the correct
explanation of assertion.

41. Soln. (c): Let A be the event that the card is a spade
and B be the event that the picked cad is a queen.

http://bit.ly/2IYvIGF
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We have a total of 13 spades and 4 queen cards. Hence, the answer is Assertion is incorrect but reason is
Also only one queen is from spade, eTect

1 46. Sol. (c) Ais true but R is false.

o P(A|B)= M_) w9 l Explanation: A is true but R is false.
PB) 4 4
52
42. Soln. (c): Given, A and B are independent events. » Case Study Questions

1 1
Also, P(A)=—and P(B)=—
3 4 47. Soln. Let A be the event of commiting an error and

Now, E,,E,and E;be the events that Vinay, Sonia and
P(B'|A)= M Igbal processed the form.

P(A) () (b): Required probability = P(A|E:)
= ABIRA) [ A, Bareindependent events) 0.04 x 20

Al _PanE) " 00) o
i § P(E,) { 20 ) )
=P(B)=1-PB)=1-7 = 100
(ii) (c): Required probability = P(ANE,)

| » Assertion-Reasoning (1 mark) 20
i =0.04 Xﬁ =0.008

43. Sol. (a) Both A and R are true and R is the correct (i)
‘ explanation of A.

Explanation: P(A B') = P(A) + P(B') - P(A)P(B') A)=P(E).PAIE E.).P(A|E,)+PE.).PA|E
‘ -.0.8=03+P(B)- 0.3 P(B) P(A)=PE).PA|E)+PE,).PA|E,)+PE;).PA|E))

(b): Total probability is given by

= 0.5=P(B) (0.7 b 4
g 1) =222 00642 <004+ 32 %0.03=0.047
= P(B)) =57 100 100 100
= P(B)=1-57 : ’
2 {iv) (d): Using Bayes’ theorem, we have
=T
P(E.|A)= P(E,).P(A|E,)
44, Sol. (a) Both A and R are true and R is the correct ; P(E,).P(A|E )+ P(E,) P(A|E,)+P(E,). P(A | E,)
explanation of A
Explanation: Both A and R are true and R is the correct = 0.5x0.06 - 30
explanation of A. 05x0.06+0.2x0.04+03x003 47
| 45 Sol. {d) A is false but R is true. . Required probability = P(E'; |A)
|
| Explanation: Reason: P(AN B ) = P(A) - (AN B) 30 17
| Additional theorem, =1-P(E, |A)=1 T
=If A B are 2 events associated with random
experiment, then P(A U B) = P(A) + P(B) - P(AN B) (v) (d):
If A C B are events associated with random .
experiments, Y P(E,|A)=P(E, | A)+ P(E, | A)+ P(E, | A) = 1|
=P(AU BU C) = P(A) + P(B) + P(C) - P(AN B) - P(B NC) - : e
P(ANC) + P(AN B N C) [ Sum of posterior probabilities is 1]
If A, B, C are mutually exclusive,
=P(AUBUC) = P(A) + P(B) + P(C)
If any 2 events occur of A only
= P(AN B)=P(A)-(ANB)
ANBY_ A ANB
| ~ P (22)-r(2) - (%)
I
e e - ] ___— |
| YouTube Channel Arvind Academy link n http://bit.ly/2IYvIGF Page 6
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48. Soln.

™) 1 % (wied
i —— -
g wn) s 8 fugp - -
3
PUn dotser wg) s 1-1 Luu 4 R -g __—
—— pex) =y __
- L i
Pl B decwir 11
. " | 3

IS S L T | mj..,f M . l(-].nll. hh-j)
P _'1 FEAD. bEn) i
SR . Trinne) = ba) pig)
- _l_-ﬁ.?ﬂ‘ —
- i e
Pt G ) 2 1- O Hand b o)
I S 170 T T
o v 13- 3.3
i
S LI . A
. T /. 5
R LB MO

4

—— e — e
——

'n\.“’ it {.-tc_l

| e treban boey W |
e T e ]L
— s - -

[Topper's Answer, 2022

49. Soln. Let E, be the event that bag | is chosen,
E: be the event that bag Il is chosen and A be the
event that red ball is drawn.
Clearly, E; and E; are mutually exclusive and
exhaustive events.
Since, one of the bag is chosen at random

1 ]
s P(E,)=Eand P(E,)= 5

P(A|E,):iandP(A|E2)=§

By using law of total probability, we get
P(A)=P(E,)P(A|E,)+P(E,)P(A|E,)

Ill3l3_5

= X = — X = —_—
24238]6]6

50. Soln. Let E,, E; and A denote the events defined as
follow:
E: = selecting a purse 1
E; = selecting a purse 2
A = drawing a silver coin

YouTube Channel Arvind Academy link
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Since one of two purses is selected randomly

1 1
.-.PE == dPE1 ——
(E,) 2cm (E,) >

Now, P(A/ E,):%:

%and!’{M E2)=;

Using the total law of probability, we have
Required probability,
P(A)=PE,).P(A/E,)+P(E,).(A/E,)

= P(A)—l l lxi =—+4+— E
23 21 42
51. Soln, Since, A be the event of number
obtained is even
Then, A={2, 4,6}
And B be the event of number obtained is red then,
B={1,2,3}
ANB={2}
So,
xw=2=l pe=3=L.
P(A) 53’ P(B) it P(AnB)= 6
Now, P(ANB) # P(A).P(B)
|
< M
v 4

Hence, the events A and B are not independent
events.

52. Soin. Let E,, E; and E; be the events

denoting the selection of A, B and C as managers
respectively.

P(E,) = Probability of selection of 4 =
P(E2) = Probability of selection of B =

P(E3) = Probability of selection of C =

~ b N —-

Let A be the event denoting the change not taking
place.
P(A/E1) = Probability that A does not introduce
change =0.2
P(A/E;) = Probability that B does not introduce
change =0.5
P{A/E;) = Probability that C does not introduce
change = 0.7

Required probability = P{E3/A)
By Bayes’ theorem, we have
PE,/ A P(E)PA/E,)

i’ll )PAE,))+PE,)P(AE,)+P(E;)P(AE;) |

http://bit.ly/2IYVIGF
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ix&?

s 7

| 2 4

02+ 0.5+-x0.7

? x ? x 7 X
_ 28

02+1+28
= E = 0_? Ans.

4

53. Soln. Total of 7 on the dice can be obtained

in the following ways:
(1,6),(6,1),(2,5).(5,2).(3,4),(4,3)

Probability of getting a total of 7 = 3% =

1
6
Probability of not getting a total of 7 =1 —% =

2
6
Total of 10 on the dice can be obtained in the
following ways:

(4, 6), (6, 4), (5, 5)
Probability of getting a total of 10

_3_1

36 12

Probability of not getting a total of 10

Let E and F be the two events, ¢ »fir od a: folli ws:
E = Getting a total of 7 in a sing:e throw uf a uic
F = Getting a total of 10 in a single throw of a dice

|
PE)=—,P(E)=-
()6,()6

| —. 11
PO=5-PE=5
A wins if he gets a total of 7in 1%, 3% or 5™ ...
throws.
Probability of A getting a total of 7 in the 1* throw

6
A will get the 3™ throw if he fails in the 1* throw
and B fails in the 2™ throw.
Probability of A getting a total of 7 in the 3™ throw
= 5 11 1
=P(EYP(F)P(E)=—x—x—
(E)P(F)P(E) T
Similarly, probability of getting a total of 7 in the 5"

grow = P(E)P(F)P(E)P(E)P(E)
5 11 5 11 1
= —x—x—x—x—and 50 on
6 12 6 12 6
Probability of winning of A

YouTube Channel Arvind Academy link
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1 (5 11 I) [5 11 5 11 I]
=—4| =X—xX— |[+]| = x—xX—x—x— |+
6 \6 12 6 6 12 6 12 6

6 12
Probability of winning of B = 1 - Probability of
winning of A

Ans.

54. Soln.
9
P(F)= 3
4
And P(EnF)=—
13
(Given)
P(ENF)
P(F)

_ P(F)-P(ENF)
)

(i) P(E/F)=

| PEOF) _
P(F)

o5&

—
W

Or ME;*F):]—E=§
9 9

) PE/Fy=2E00)
P(F)
_P(EUF)
P(F)
_1-P(EUF)
T 1-P(F)
P(EUF) = P(E) + P(F)— P(ENF)

7 9 4
=t ———
13 13 13
12

3

n http://bit.ly/21YvIGF Page 8
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55. Soln.
4,5)

P(E)=

P(F)=

okl.p. O*IN c\lw

P(G) =

w | M

P(EUF) =

O\IM
|
| —

P(EAF) =
i (EUF)NG=(23,5)
P{(Eu F)mG]=%

P{(EUF) (]

e P
PI(EVF/ G)] PG)

(i) (ENF)nG=3
P[(EnF)mG]:%

P(EUF)NG]

/G]=
A(ENF)/G] P(G)

I

|-

| da|on | —

56. Soln. P(EUF) = P(E) + P(F)— P(ENF)

If E and F are independent, then
= P(ENnF)=PE)xP(F)

Given,E=(1,3,5),F=(2,3),G=(2,3,

YouTube Channel Arvind Academy link
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P(EUF)=P(E)+ P(F)-P(E)xP(F)

i LI
2757275

I 1 5+2-1

—— —

1
275707 10
_6

_5 -
10 5
P(ECF)=1-P(EUF)

F)
S .2
55

57. Soln. Let
E be the event = A solves the problem
F be the event = B solves the problem
G be the event = C solves the problem
H be the event = D solves the problem

PE)=1 P(Ey=2
(E) 3 (E) 3

1 .
P(F)=— P(F)==
(F) 2 (F) a

| _ 4
PG)== P@G)=-
(G) 5 (G) 5

b/ ]
A=) Fi=3

(i) The probab:hty= P(EOFUGUH)
=1-P(EnFAGNH)
= 1-P(E)xP(F)xP(G)xP(H)

(i) The required probability = P( E )x P(F)x P(G)
xP(H)+P(E)xP(FyxP(G)x M(H)+ P(E)x P(F) x P(G)
x P(H)Y+P(E)xP(F)x P{G)xP(fo}-n—P(E')xP(f_"]x PG} x Pl

i) http://bit.ly/21YvIGF Page 9
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x

2.3
= X —X
3 4

+—X

4113 412
—X ==X =K==t —
53 3453 3
2311 23 4
37453 3 45
2 1 2 1 4
=S—t—t—t—+—
15 15 45 30 15
7 1.2
=—t—t—
15 30 45
_42+3+4 _ 49
T 90 90

58. Soln. Let A and B denote ‘A speaks the truth’
and ‘B speaks the truth’ respectively.

Now P(A):ls-
100
P(A)=1-P(A)
53
100 100
90
P(B)= —
(B) 100
P(B)=1-P(B)
_1-20 10
100 10
Required probability = P(A) P(B) + P(A4) P(B)
75 10 25 90
=—X—t——X—
100 100 100 100
=39 _30%
100

Hence, they are likely to contradict each other in
30% of the cases in stating the same fact. Though B
speaks truth in 90% of the cases but he also lies in
10% of the cases. So, his statement is not always
true.

59. Soln.
(n-1)
No. of fair coins = (n + 2)
Let event
E; = Picking a coin with head on both sides
E; = Picking a fair coin
A : getting a head on tossing the coin

No. of coins with head on both sides =

YouTube Channel Arvind Academy link
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n-1
P(E)= ,
() 2n+1

n+2
P(EE,)=
(E2) 2n+1

P(E,)=1, (A/E,)=1/2
P(A)=P(E,)P(A/E,)+P(E,)P(A/E,)
n—1 n+2 1

1+ -
2n+1 2

T 2n+l

. 3n

T 2(2n+1)
In 31

=—ogrn=31.

22n+1) 42

60. Soln. Let A and B, be the events of throwing
10 by A and B in the respectively i'” turn, then
1
P(A)=P(B) =
And P(A4)=P(B) =il
] i 12
Probability of wining A, when A starts first

1 [11]21 (11)‘1
=—4| = =+ = | =+......
ool2) 2 L2)
1
__ 12 12
| (u]’ 23
12
Probability of winning of
12 11

=|- =]l - =
4=1=10) 23 23

61. Soln. Let E, = Selecting bag A

And  E;=Selecting bagB

l
E)=-
P(E,) 3

2
and P(E,)= 5

Let A = Getting cne red and one black ball

‘c.°c,_ 8
i P(NE'):#=G
?C,.";“, 7
And (NE2)=v:G

P(A) = P(E,).P(A/ E,) + P(E,).P(A/ E,)

Page 10
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| 18 27
' =——+—-.—
315 315
_n
45
62. Soln. Let E, : Selecting a student with 100%
attendance

E; : Selecting a student who is not regular
A : selected student attains A grade.

30 70
P(E,)=——and P(E,) =
(E,) 00‘ (E,)= 100
10

! P(NEl)=mand P(NEQ):E

P(E,).P(A/E,)
P(E,).P(A/E,)+P(E,)P(A/E,)
| 30 70

' 100 100 _3

=30 70 70 10 1
x + »
100" 100 100 100

P(E,/A)=

63. Soln.
Bag A 2B

3R
5B

Two balls are
transferred

Let us define the following events:

E: = one red and one black ball is transferred
E2 = two red balls are transferred

E; = two black balls are transferred

E = drawn ball is red.

|
|
|
G, 32518

Then,

E)=—

D 'C, 28 28
. 3

P(E,)=—2=—

(E2) C, 2B
‘C, 10

P(E, o

(Es) = e, 28

E) 10 \E)10\E) 10

YouTube Channel Arvind Academy link
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Now, required probability = P

P e X

)
|
)

15 5 10 4
— 4+ —+—.—
2810 28710 2810

18 18
?S+18+40 133

P(Eg_P[

RelicaROIN

E
P(E,}.P(EJ+P(E:).P[

36
28 10
3 6

64. Soln. Let E; : Event that the selected bolt is

manufactured by machine A,

E; : Event that the selected bolt is
manufactured by machine B,

E; : Event that the selected bolt is
manufactured by machine C,

And E : Event that the selected bolt is
defective.
Then, we have

E )=30%= ﬂ
100
P(E,) = 50% = —).
- 100

20

and P(E;)=20%=—

Also, given that 3%, 4% and 1% bolts manufactured
by machines A, B and C respectively are defective.

S’D:

{

o E) -
\E, 100
'

Pl E|-an-2L
(. 100
f

Pl E)=19%=L
| E, 100

Now, the probability that selected bolt which is
defective, is manufactured by machine B

http://bit.ly/2IYvIGF Page 11
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E
P(E,).P
S [EJ

=P(%)= B s o B +P‘E”‘P[?€]
PE)P| £ |+ PE,P -‘
ez Jorear(g]
s0_ 4
_ 100”100
303 .50 4 201
x + x + x
100100 *100 100 " 100 " 100
200 200

90 +200+20 310
. The probability that selected bolt which
is defective, is not manufactured by machine B

:I—P(§)= 200 110 _11
E

310 310 31
Soln. Let A be the event that the picked up
tube is defective.
Let Ay, Az, Az be events such that
A, = event of producing tube by machine E,
A; = event of producing tube by machine E;
A; = event of producing tube by machine E;

65.

b
ray=2-1  pa XL LA
100 2 100 4

4)_ 4 1

Also, P| — |=—=—

¥ (A,) 100 25
A4)_ 4 4) 5
— | —_—= d Pl—|=—=—
[AJ o 25 (AJ 100 20

Now, P(A) is required.
From concept of total probability,

P(A):P(A,).P(§)+ P(A:,).P(Ai}f)m;)f{{ ] ”
P B P(E|)=

1
1 1 1 1 1 1 1 1 |
=—X—t—X—F—X—=—F —+ —
2 25 4 25 4 20 50 100 80
=8+4+S !? —0.0425
400 400

66. Soln. The probability distribution of X is:
X 0 1 2 3

P(X) 01 K 2k 2k k

#
YouTube Channel Arvind Academy link
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(a) We know that

2p =l

1=l

Therefore O 1+k+2k+2k+k =1
i.e, k=0.15

P(you study at least two hours) = P(X = 2)
=P(X=2)+P(X=3)+P(X=4)
=2k+2k+k=5k=5x0.15=0.75

(b)

P(you study exactly two hours) =P (X =2) =
=2x0.15=03

P(you study at most two hours) = P(X< 2)

=PX=0)+PX=1)+P(X=2)
=0.1+k+2k=01+3k=0.1+3x0.15=055

67. Soln. Let, E; : Event that lost card is a spade
E; : Event that lost card is a not spade

A : Event that three spades are drawn without
replacement from 51 cards

13 1
P(E,)=
Gl 52 4

IPAE ==

Let E, : selected student is a hosteler
E; : selected student is a day scholar

A : selected student attain ‘A’ grade in exam.

68. Soln.

40
100
20
 PIWE;) ==
P(E,).P(A/E,))
P(E,).P(A/E,) + P(E,).P(A/E,)
60 30

___ 1007100
60 30 _40 20

100°100 " 100100

—  P(E,)=
00" |5

30
P(A/E))= 100

P(E,/A)=

9

13

—— R —
http://bit.ly/21YvIGF Page 12
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69. Soln. Total number of hanest people = 30
The number of people who speak truth = 20
The number of people who do not speak truth
=30-20=10
Number of selected persons = 2
Let X denote the number of people who speak

truth.
X can take values 0,1, 2
Now,
0 (11
PX=0)=—2x G2 1939 _3
&, 30x29 87
20 1
PX=1)= C‘L" € _20x10x2 40
5 C: 30x29 87
il 10
P(X=2)= C, x Cn_20xl9_§

“C,  30x29 87
Hence, the probability distribution of X is

X [oJ1]2]
P{X) | 9 14038 E
187 |87 |87 |

Mean of the distribution

T el sl oy . 0+16 110 &
87 87 87 87 87 3

Since, out of 30 honest people, 20 always speak

truth. So, the value of truthfulness and morality is

described here.

70. Soln. Let X be the random variable.
X can take values 2, 3, 4, 5 or 6.

Total number of ways = °C, =15
The probability distribution of a random variable X

is given by
X 2 3 4 5 6
P( 1/1 2/1 3/1 a1 5/1
X) 5 5 5 5 5
Mean = ZXP(X)

YouTube Channel Arvind Academy link
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=2><l+3><i+4><i+5><i+6><i
1 15 715 15
2 6 12 20 30 70 14
=—t—t—Ft—t—=—=—,
15 15 15 15 15 15 3
And variance = 3 X*P(X) - (X XP(X))

3 {3) 3 9 09

_E_(HT _70 196 _14
71. Soln. Let G, (i = 1, 2) and B, (i = 1, 2) denote the i"
child is a girl or a boy respectively.
Then sample space is,
§={GG,,GB,,BG,,BB,}
Let A be the event that both children are girls, B
be the event that the youngest child is a girl and
C be the event that at least one of the children is
a girl.
Then A = {G,G:}, B = {G,G;, B,G:}
And C = {B1Gz, G1G2, G1B2}
= AnB={GG,}and ANC={GG,}
i) Required probability = P(A/B) =
P(AnB) 1/4 1
D) 2/4 2
Rniired p ok bty = P(A/C) =
P(ANC) 1/4 1
PCC) 3/4 3

72. Soln. Let A be the event of drawing a red ball in
first draw and B be the event of drawing a red ball
in second draw.

3
C 3
5 P(A)=—L ==
i “C, 10
Now, P(B/A) = Probability of drawing a red ball in
the second draw, when a red ball already has

ic, 2
been drawn in the first draw = L=Z
°C, 9
.. The required probability = (AN B)

3 2 1
= PR DB A = L =
(A)-PBIAI=10%5=15
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