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CBSE 2025-26
Class 12 - Mathematics
Differential Equations
Important Question
Question No. 1 to 5 are based on the given text. Read the text carefully and answer the questions:
A rumour on whatsapp spreads in a population of 5000 people at a rate proportional to the product of the number of people who

have heard it and the number of people who have not. Also, it is given that 100 people initiate the rumour and a total of 500

people know the rumour after 2 days.

1. If y(t) denote the number of people who know the rumour at an instant t, then maximum value of y(t) is
a. None of these
b. 100
c. 5000
d. 500
2. Z—f is proportional to
a. y(500 -y)
b. y(5000 - y)
c. (y - 5000)
d. y(y - 500)
3. The value of y(0) isTo practice more questions & prepare well for exams, download myCBSEguide App. It provides
complete study material for CBSE, NCERT, JEE (main), NEET-UG and NDA exams. Teachers can use Examin8 App to

create similar papers with their own name and logo.

a. 200
b. 600
c. 100
d. 500
4. The: value of y(2) is
a. 600
b. 200
c. 500
d. 100
5. The value of y at any time t is given by
— __5000
ay= 145000kt
b y= —>2000
* y 49675000kt+1
— __ 5000
¢y= 5000kt 4 |
dy= 5000

- 49 (14-¢ 5000kt )
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6. Find the equation of a curve passing through the point (0, —2) given that at any point (%, y) on the curve, the product of

the slope of its tangent and y coordinate of the point is equal to the x coordinate of the point.

ayl— 2= 4
b.y3— 3= 4
cy’?— x> =4
dy>— 2= 4

7. The slope of the tangent at (%, y) to a curve passing through (1, %) is given by % - cosz(%), then the equation of the
curve is:
a.y = x tan"![log(£)]
b. None of these
c. y = tan"[log( )]
d.y = x tan"![log(£)]
8. The equation of a curve passing through the origin and satisfying the differential equation Zx—y = (x-y)?is:
aeX(1-x+y)=1+x-y
b.eX(1+x+y)=1-x+y
c.eX(1+x-y)=1-x+y
deX(1-x+y)+(1+x-y)=0
9. Differential equations are equations containing functions y = f(x), g(x) and
a. derivatives of y
b. tangent of y at zero
c. minima of y
d. maxima of y
10. Given a curve C. Suppose that the tangent line at P(x, y) on C is perpendicular to the line joining P and Q (1, 0). If the
line 2x + 3y -1 5 = 0 is tangent to the curve C then the curve C denotes. :
a. circle whose y-intercept is 41/3
b. a parabola with axis parallel to y-axis
c. a circle touching the x-axis
d. a circle touching the y-axis
11. State True or False:
i. Order of the differential equation representing the family of ellipses having centre at origin and foci on x-axis is two.
a. True
b. False
ii. The general solution of the differential equation Z—g + ysecx = tanz is y(secx - tanx) = secx - tanx + x + k.
a. True
b. False
12. Fill in the blanks:

d? .
a. The degree of the differential equation dw_g +eda =0is

b. The order of the differential equation of all circles of given radius a is

13. Solve differential equation: tan y dx + tan x dy = 0

3 2 2 3 4
14. Write order and degree (if defined) of the differential equation: (ic—y) + (ﬂ) + (ﬂ) +y°=0.

3

d
15. Given that Ey =e % and y = 0 when x = 5. Find the value of x when y = 3.
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d
16. Solve the differential equation: (x + 2) a‘y =x2+3x+7

17. Solve the differential equation: zy log%dw + [y? — z%log( %)]dy =0
18. Solve differential equation: d—Z =sin®zcos* z + z/z + 1
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Solution

1. (c) 5000

Explanation: Since, size of the population is 5000

.". Maximum value of y(t) is 5000
2. (b) y(5000 - y)

Explanation: Clearly, according to given information, j—f = ky(5000 - y), where k is the constant of proportionality.
3.(c) 100

Explanation: Since, rumour is initiated with 100 people.

.. Whent =0, theny =100

Thus y(0) = 100

4. (c) 500
Explanation: Since, rumour is spread in 500 people, after 2 days.
.". When t = 2, then y = 500.
Thus, y(2) = 500

— 5000
5.(b)y= 49e 5000kt |

Explanation: We know that, whent =0, 11en 7= 200

This condition is satisfied by this option only.
6.(d)y*>— 2= 4

Explanation: Given that y;;—y =z

ydy = zdx

Jydy = [zdz

y2 a2

T T g te
When x =0 and y = 2, we get
_92 02

2 T2 te

c=2

v
2

7.(d) y = x tan""[log(£)]

. d .
Explanation: ﬁ = % - cos? % ..(1)
Lety = vx ...(ii)

dy _ d
= 5, CVtx ...(iii)
Substituting (ii) and (iii) in (i), we get

2 2

dv _ dv _
+x WU =y &8 = _
V+X V - COS“V = X COS~ V

Integrating on both sides, we get
2 —_[4
[sectvdv=-[Z +c

=tanv=-logx +c
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= tan % =-log x + ¢ ...(iv)

The required curve passes through ( 1, %) .

:>tan%=-log1+c:>c=1

(iv) = tan % =-logx+1

< tan % =-log x + log e

&y =xtan[log($)]
8.(a)eX(1-x+y)=1+x-y

Explanation: % = (x-y)?...(0)

Letx -y =v ..(ii)

dy
:>1_da: T dzx
dy dv

= o = 1-— - ...(iii)
Substituting (ii) and (iii) in (i), we get

1- % =v?
=dx = 122 (Variables separable)

Integrating on both sides, we get
2[dx=2[ % +logc

1—v?
& 2x = 2(%) log(i—i) +log c

@2x=log(%)-c<:>ezx= (%Z)c

22 [ Hz—y .
= e = (kHy) c ...(iv)

This curve passes through the oris 1. (0, U .

:>e0=(1)C:>c=1
1+z—y
1—z+y

=eX(1-x+y)=1+x-y

9. (a) derivatives of y

(iv) = e¥* =

Explanation: Differential equations are equations containing functions y = f(x), g(x) and derivatives of y with respect to
X.
10. (a) circle whose y-intercept is 4+/3
Explanation: circle whose y-intercept is 41/3
11. State True or False:
i. (@) True
Explanation: True
ii. (b) False
Explanation: False
12. Fill in the blanks:
a. not defined
b. 2
13. The given differential equation is
tan y dx+tan x dy=0
= tanacjx—y = —tany
= cotydy = — cot zdx
Integrating both sides, we get
Jcotydy = — [cot zdz
= log |sin y|=-log |sin x|+log C
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=-log |sin y|+log |sin x|=log C
=>log |(sin y)(sin x)|=log C
=>(sin y)(sin x)=C

=>sin x sin y=C

. . . oo d . .
14. In the given equation, the highest-order derivative is d—f and its power is 2
L

. its order = 3 and degree = 2.
i by _ -2y W
15. Given that, .~ = e = —- = dz
2
= [e¥dy= [dz = % =z+c .()
When x =5 and y = 0, then substituting these values in Eq. (i), we get
0
S =5+C
1 _ 1 _g__29
= 5= 5+C=C= 5 5= 9
Eq. (i) becomes e2Y = 2x - 9
wheny=3,thene6 =2z —9=2z=¢€e%49

(66+9)
2

16.Wehave,(x+2)j—z=x2+3x+7

dy  2243z47
= dr ac+2

Integrating both 51des we get
+3z+7
Jay=[(=5T)d

N fdy f(z +31‘+2+5)dm

z+2

~ [dy— f[(z+2)(i;1)+5j| &

:fdy:f(w—kl—f-z—ﬁ)da:

=y=L +x+5loglx+2[+C
2

So,y = +x+5|loglx +2[+C

2
Hence, y = % +x +5log |x + 2| + G, it is the solution to the given differential equation.

17. The given differential equation is,
zy log dz+ [y* — x2log( )]dy
= xy log ( ) dx = - {y?-x?log (%)} dy
o b))y
= d_ = . = .
Vo () wylog(5 )

It is a homogeneous equation

- dz _ dv
We put x = vy and dy —v—i—ydy

v2y? log(v) —y?
So, v + y;l—; = =

T wego)
oevg - S
R o

2 2
. ycdl—; _ v log(vi;olg;:) log(v)
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dv _ _—1
dy vlog(v)

= vlog (v) dv = = dy
On integrating both sides we get,
J vlog (v)dv= —fidy
’U2 v —
= 72 log (v) —{5 dv=-logy+C
= 5 log(v) = =-logy +C
1)2
= 5 [log(v) — %] =-logy+C
= v [log (v)- $1=-2logy +C

Now, putting back the values of v as % we get,

z—z [log(v) — %] +logy2=C
18. The given differential equation is,
Z—Z =sindzcos*z +zv/T+ 1
= dy= (sin’zcos'z + z\/z+ 1) dz
Integrating both sides, we have,
Jdy=[ (sin3 zcostz + :L'\/ar—i-—l) dx
= y= [sin’zcos' zdz + [z\/z+ 1dz
= y=I;+Iy ......(1)
Here,
I = [sin® z cos? zdz
I = [oy/z + 1d
Now,we have,
I = [sin®zcos* zdx
= [(1 - cos’z) cos’ zsinzdz
Putting t=cos x, we have,
dt=-sin x dx
h=— [t (1- %) dt
= [(t5—¢*)dt

TP
=7 -5+G
7 5
__ cos x _ cos T
=S —-—=* C

I, = [zyz+ 1dz
Putting t2=x+1, we have,
2t dt=dx
Sh=2[(#-1)¢dt
=2f(t'—t*)dt

2td 2t3
=5 73 + Cb
5 3
2(z+1)2 2(z+1) 2
= -5+t

Putting the value of I; and I, in (1), we have,

5 3
2

_cos’z  cos’z 2(z+1)2 _2(z+1)
Y= 7 5 + Cl + i 5 . 3 + 02
y= coiz o cos55ac + 2($"';)1) : 2($";1) 2 +C [ C=0C+ 02}
5 3
Hence, y = C°s77 L — COS; L+ 2(z4;1) - 2(m21) 4+ C is the solution of the given differential equation.
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