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| |Minor of an Element

The [determinant obtained by deleting the row and the column in
which the given element lies.
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Cofactor of an Element q;;

Where | and | denotes the row and column in which the particular
element lies.
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Expansion of a Determinant
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(i) The sum of the product of elements of any row
P Yy
(or column) with their corresponding cofactors

Is always equal to the value of the determinant.

(ii) The sum of the product of elements of any row

(or column) with the cofactars of other row

(or column) is|always equal to z&ro.
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Properties of Determinants % ; T

If all the elements of a row (or column) are zero, then

the value of the determinant is zero.
e —

i,
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If all the rows and columns of a determinant are inter-
changed, the value of determinant remains unchanged.
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Properties of Determinants

\
If any two rows (or any two columns) of a determinant

are interchanged, the value of determinant changes
signonly.
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Properties of Determinants

_If any two pair of rows (or any two pair of columns) of a determinant
are interchanged, the value of determinant remains same.
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Properties of Determinants % ) 2 @
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If each element of any row (or column) is expressec‘i’ as a sum of
two (or morJ terms, then the determinant can be expressed as
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Properties of Determinants

\
if all the elements of [any row] (or column) are
multiplied by the a scalar number “K”, then the value
of determinant is multiplied by that number “K”.
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Properties of Determinants

Row-column operation | If any row (or any one column)\
of a determinant is added to or subtracted with
equi-multiples of another Row, (or another column),

the value of determmant reﬂrﬁalns unchonged A
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Some Important Determinunts
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Some Important Determinants to Remember
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W31 B If o, B and y are the roots of the equations
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If w is the cube root of unity, then |
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If w, ®* are imaginary cube roots of unity and
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- If in a triangle, s denotes the semi-perimeter and a, b, ¢
ESTION ;
denote the lengths of sides, then prove that

a* (s—a)? (s—a)?
(s — b)? b? (s — b)%| = 2s3(s —a)(s — b)(s — ¢)
(s—¢c)* (s—c)

@* Y)L ok e il

- &ry)® Fl

2
f ¥ Q("'F)z
= 2«4RY («+ K'S_
Us< § PRVf&fA By P" ) =R S-G)(S-b)(s-c) (gf

oooooooooooooooooo .uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
ATRRHRIDB.UNO | 19 Mar 2026, 17:59 IST o ATDBuno



I ATDB.uno-z

Aq]ﬁlé JIATDB.uno | Unauthorised redistribution is strictly prohibited

QUESTION

—— FOR NOTES £ NDPP CHECK DESCRIPTION ———

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

AfR-HRSDB.uno | 19 Mar 2026, 17:59 IST

C

a

ATDB.uno | Studyprayas

FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.

Is equal to

ATDB.uno

ATDB PDFZ I

ATDB.uno

ATDB.uno



I ATDB.uno-z
11,

U= A+ E&FTAHUFC—L(XFT/
27&,1—0\1-6-— -2b

QUESTION [JEE MAIN 2020 (Jan.)]

x+a x+2 x+1

otla—2zb+c= 1)t )= |x+ b x+3 x+2)then:

X+ 3

- _ATDB.uno Vs g — kg
B, ,f(50)=1 xgb WD AT
/ _
‘/ Apc R+ \Pty-ra i
50) = —-501
e [529 C“‘*")—L— CRAY) (%4 2)

(D) F(-50)=501 _ A+¢ks3- (g,
b




.u Z ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.
{%\EDB uno [ Unauthorised redistribution is strictly prohibited ATDB.uno
- — - ]

=0, lie in the interval

The values of «, for which 1

+
a+
2Za+3 3a+1 0
@Mq).{,o( (2o+3) =

3+ |+ 2 -0
D UnD: @) : oL IR
2K + 64+ =0

3°(-\- \ O 4
B 36—9Q
\ [#% Axy
\ —
SRRt | — O = - o
30(1.\ o ) 3 R S t lﬁ
S J ' = <2
2 - & °<1~'/ }i_ﬁ XL
|37 3441 83| = © N 3
— FOR NOTES & DPP (‘I-IF(‘I( NECSCRIP N —

oooooooooooooooooo .uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
ATRRHRSDB.UNO | 10 Mar2026, 17:59 IST o ATDBuNO



+B—b+ﬁ|s equal to:

— R-Ro ® R —R—R~ ‘ J-c+C e
» ‘- , ,__% LR b 2 (@ 1 ’S
XK= " p o y.-c, F—b -0 =

o B‘:'b -y | =

'S . <o

A E et 8+<¥-%)E‘<<-v>]
(%-2) (P Y = by )(uun) + aci e B(e-Y) = 0 \ T B !

0 AL Mt 4 sy 3

(«-9) (p-B) (1< 0.
~—— EOR NOTFQ&DDD HECK DESCRIPTION ———




I ATDB.uno-z

A%ﬁ {%\EDB uno | Unauthorised redistrib

QUESTION [JEE MAIN 2023]

| Let A , A, A, be the three A.P. with the same common difference d and having their first terms as

A A+1,A+ 2, respectively. Let a, b, c be the 7%, 9%, 17" terms of A , A, A, respectively such that
a 7 1

2b 17 1|+70 =0.1fa=29, then the sum of first 20 terms of an AP whose firsttermisc-a - b and
e 17 -1

: =
common difference is 7518 equal
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Special Series_Remember

n

1. | Sum of the first n natural numbers Z —
=

nn+1)
2

n

nn+1)2n+1)

| 2
2. Sum of the squares of the first n AWB‘.WHS' Z il — z

r=1
=2
S n+1)? [
3. Sum of the cubes of the first n natural numbers Z i 2 — Z r
Ty =1
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4 v e, 4.5"
B y> |, then the value of Y75 A, is
"1 3"-1 5"-1]

@ @ 245 ? ;,:02 = 22y _ "
E ol 4 f - C 2" | Q"
~ _  ATDB.uno ™ Y
| S\ll IZ-.-.aQ o= ["301-3'* S --f--g‘-‘]

| R3 e

L) R S - o ol T
/D/ a-a*+p-3%+y-4" £
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2k — 1 | D |
n’ lf> Dy = 96,then n is equal to g2K= 2L1+24 - en)
n*+n+2l 4= — 2Z(M (Nn+1)
>
S Mw
Z@K'Q= gl < |
2
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BT g
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If ‘m’ is a positive integer A, =| m*-1 2™ m+ 1
m sin?(Z2m) sin*(m) sin*(m+ 1) ‘

then value of ) A, is:
r=0
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Vsin x

| <. 5§ .
Isin®x )Insinx jJ———
VSIN X+VCOS X

|
'
Iff(x)=| ' n 3’ ,k [’k |thenfind the value of ["”f(x) dx
l
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1+x |

then find the value of t & @.)
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If f(x)=|3x%+ 2 2x

e
x3_x Y
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If f(x) =

2costx

3 + 2costx

2costx

O )
()=
+3 .3 ATDB.U
‘;2@;1')& 3*\'ZS|:\17{ Sik 2
‘P("‘): v, =T — 4

2sin®x
2sintx
3 + 2sintx

d.(Cob 0,

3 + sin“2x
sin‘2x
sin?2x

b
6y w% 3*”3\8': X Dlhx

=) [ Sif 2% + 3-&@31..,;.,.:2(5;1“) |
—— FOR NOTES & nDD CHECK DESCRIPTION
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Multiplication of 2 Determinants

)@ Q2 O«’;* 0%+ @ P+ 23 Y
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QUESTION For all real values of A, B, C and P, Q, R show that
cos(A—P) cos(A—Q) cos(4A—R)

cos(B—P) cos(B—Q) cos(B—R)|=0
cos(C—P) cos(C—Q) cos(C—R)

|
e | _ > — !
Tra @ P+ SinASIinP 5 Prlos @ + Sin A-Sim & G AMR 4 SRASIWR
(6Bl + SMBSIMP  (en BCer B + SImBSMB,
Sl f + SImCSMP (¢ o, + SINCSME,

ATDB.uno 3 |
(O’SPt A © ‘CMP @ Cog
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L/\/~/ \ |
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((+d{a+D) + @A+ B) (C+ X J -0

QUESTION
& (04 b)(ctd)

| Without expanding at any stage show that:

| 2 a+b+c+d ab + cd
la+b+c+d 2(a+b)(c+d) ab(c+d)+cdla+b)| =0
| ab+cd  ab(c+d)+cd(a+b) 2abcd

— ( ( © [ 1 pr
(€3 o3 | ¢ dAKOB.UNO

@Okbo i) 2

O ¥ O 0nEe
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QuU

ESTION If a, B, y are real numbers, then without expanding at any stage, show that

1 cos(B—a) cos(y—a)
cos(a— ) 1 cos(y—8)|=0

cos(a—vy) cos(B—y) 1
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Prove that |
(1+ax)? (1+bx)? (1+cx)%| |
(1+ay)* (1+by)*? (1+cy)’
(14+az)? (1+b2)* 1+ c2)?

O\’L“’Xq:":ol .aq:"\'l’&o‘#J O\‘L 1_ 5 L I' \ \
3 7 T A Do .UnN "
bl_*lm_abl b+‘6—1b“3, o +Z2-1hl] — sl L
L - C‘L |—2C % Z
g |
L
W el - ¢ AR l
C g
C
77. 'L\

& * !
h ! C I K
K S 5\(0\-5)(\%()((_0\)(1( o (4 3 I\ & e

‘/)(7-2)(@ | b o z'L
1 C 2 R
—— FOR NOTES & NPP CHECK DESERIPTIA




QUES‘I’ION
Prove that
(a-x)* (a-y)* (a-2)’
(b-x)° (b-y)* (b-2)°

E—ay (c—¥) (c—3)

-y e

T
| 4 ovw 4 200 b

(1 + ax)?
(1+ ay)*
(1 + az)?

fas 0‘1714- Lay

—— FOR NOTES & NPP CHECK DESCRIPTION

(14 bx)* (1+ cx)?
(1+by)? (1+cy)?
(14 b2)* 1+ c2)?

| "
(:) \d'"
I-L
| x
i Y \,z
! 2. ZL

Gy
—

(5
D2) (2% (a b) (b-0)(¢-a)




I ATDB.uno-z
11,

authorised redistribution is strictly prohibited
-

Which of the following values of a satisfy the
1+a)? (1+2a)* (1+3a)?
equation [(2 + a)* (24 2a)? (2 +3a)?| = —648a

(3 + 3a)*>
B N ; |
="Slek get™ 2 & e 4 9
2 A [ 2 Y4 €
L P — y
~ | A | |
ol | \
LS \1 \ P \lt{ |
/D/ 4 ol J R %
—{°< l
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3 1+ f(1) 1+ f(2)

Ifa,B¢Oandand 1+f1) 1+£2) 1+f03)| =k -a)?1-

1+ f(2) 1+ f(3)

then 'k’ is equal to:

&@ |+=<7'+]57' \ 195 | ; l
|4 o T a2 LR 2
L RTDBGho < || S B |1 L
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System of Linear Equation in 3 Variable

Casel: Non Homogenous Case 2. Homogenous System
System of Equation of Equation
a1x+b1y+CIZ:d1 alx+b1y+ClZ:0
a2x+bzy+CZZ:d2 ATDB unO a2x+b2y+CZZ:O
azXx + b3y T+ C3Z = d3 azXx + b3y T C3Z = 0
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System of Equations
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Nature of Solutions

e, ﬁ@nﬁﬂu}i’)\i\ll‘a\g_ A" (xf.-;:o)
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QUES'I'ION | Investigate for what values of A, u the simultaneous equations
 x+yv+z =6, x+2y+3z2=10,x+ 2y + Az = u have;

 (a)

(b) An infinite number of solutions.

a) UrA ) P e
= > I 3‘:0 Do~ | o 3| —o
2= @ o\ \' > %k = M
At ATDB.uno
(b -+ : | ’D E | | | ’
A S0 s '%\A-'?J 2R LU
WL e R - ¥’
) (il n k.7 % | LM:IO/
(= i (b) A= ?’(M‘-lo
= (<
l@ll/ 3 :; M= o ) No 59!“ A:?’,}&FR-§|O}
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QUESTION [JEE Main 2024 (08 Apr Shift 2)]

If the system of equations x +4y —z=4,7x+9y+uz=-3,5x+y+2z=-1
has infinitely many solutions, then (2u + 31) is equal to:

/B/ _\3/ I[lg ,q 4 [ 14- S M) AE!-Q% Uno \C_g.p_:,]-ﬁ[—?+\§]+AC4-HS]=O

3‘2 B K r2oms fo = o | e 380 -0
‘D) 2 e 3 %{"/‘U
S|M =] ek D Az-(]
§ 2:'])|

~ —— FOR NOTFS & DPP (‘I-IF(‘I( NECSCRIPTION ———
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. L =-7F0
. =t

equations

2x+3y~-z=5
X+ay+3z=-4

T e R R
‘ _)?’P+?>"|3:.O

' 1A= R = a1
°°‘f“-‘(]-3(3+'2]+s[—l~3o<]._0 PRI SoRIC S 20
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For a, § € R, suppose the system of linear equations
X—y+2z2=5
2x+2y+az=8

3x—-y+4z=2§ '
has infinitely many solutions. Then a and } are the roots of

x? —10x + 16 = 0 ?AT’DB;I‘-UHOO

x24+18x+56=0
x2—-18x+56=0

x2—14x+24=0
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QUESTION [JEE Main 2024 (05 Apr Shift1)]

If the system of equations
lix+y+Az=-5

2x +3y+5z2=3
8x =19y ~-39z=p
has infinitely many solutions, then A4 - pu is equal to:
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| Let for any three distinct consecutive terms a, b, ¢ of an |
AP, the lines ax + by + ¢ = 0 be concurrent at the point P |

and Q(a, B) be a point such that the system of equations
X+y+2=6

2x + Sy + oz = 3 and
X+2y+3z=4,
has infinitely many solutions. Then (PQ)?is equal to ?




QUES“ON [JEE Main 2023 (01 Feb. Shift-1)]

Let S denote the set of all real values of A such that the system of equations
Ax+y+z=1
xX+Ay+z=1

is inconsistent, henZ(l)&l2 + |A|)is equal to
AES

)f’ 3>\+3-—\ =
(Xg\) 3(>\-\)
ODOL 4 -3¢ = 0

) o‘ A [ Al—r\ﬂ%] -0

AAAAAAAA



QUES‘“ON [JEE Main 2024 (30 Jan Shift 2) ] e

Consider the system of linear equations | D, =
x+y+z=5x+2y+2°2=9, x+3y+2Az=py wherei u€R.
Then, which of the following statement is |
R ‘7_ Az| =0 1| 2A3N -1 A +l(3-"- =0 .
| B 2 A=ANE A+ M4 | =0 = —2A_Af|=0
System has infinite number of solution if A =1 2 AT = 0
andu=13 — Tyue LA A4 N=-1=D
it AT L
System is lnconS|stent ifA=1andp=#13 Xty )@
Trae o sah | = ot
System is consistentif A # 1 and p =13 A~ =D -o]
| - D._ | |
System has unique solutionif A # 1 and p # 13 2 | _‘L ¥
Falye b } e —— - d
b AN

- u+94+5:z0

—— FOR NOTES & NPP CHFECK DESCRIPTINN

e =),
TR e p T s (o
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Cramer’s Rule for Homogeneous
System of Equations

ax+byy+c1z=0 Jone 6y 59 |
ax + by +cz=0 A TeE o Uyt thviak
az X + b3y + C3Z = 0

—— FOR NOTES £ DPP CHECK DESCRIPTION ———
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QUESTION [JEE Main 2023 (08 Apr Shift 2)]

Let § be the set of all values of 8 € [—m, | for which
the system of linear equations

X+y+ V3z=0
—x+ (tan @)y +V7z =0
xX+y+(tan0)z =0 |
has non-trivial solution. Then :1 Yoo z8 12 equal to

i
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If the homogenous system of equations
aix+ byy+cq =0;
a,x + b,y +c¢, =0;
azx +bzy+c3 =0
have some Non trivial Solution then this implies that the

given system must have Infinite Solutions
a; by ¢

=>D=|a, b, c5|=0
az bz c3

—
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If the system of equations N2 ( Sm2X- ®2X) =
x+ (VZsina)y + (V2Zcosa)z = 0 | I ——
x+(cosa)y +(sina)z=0 { (S‘“ L
x+ (sina) y-(cosa)z=0 S 173 I S
has a non-trivial solution, then a € (0,3) IS '- Smax _ G2 _ P
2 .
' N~ N8 L
. 3 Sinf 2%-%x/\ _
|1 GSnx vrled | AJTDB.UNO ( )= Y,
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= _ 1§ @St |
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an NOTES £ NPP CHECK nFQPDIDTlnN
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' If the system of equations 2x +3y -z=0,x+ky-2z=0and2x -y +z =

has a non-trivial solution (x, Y, z), then % o+ f + f + k is equal to
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| If the system of linear
X+ky+3z=0;
Ix+ky~-2z=0;

2x+4y~-3z2=0
X Z
has a non-zero solution (x, y, z) then = T ?
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QUESTION [JEE Adv. 2023]

———t

Let o, B and y be real numbers. Consider the following system of linear equations

X+2y+z=7
X+az=11
2x—-3y+pz=vy

Match each entry in List-I to the correct entries in List-IL.

List - |

(P) IfB = %(7(1 - 3) ond(y = 28)then the system has, (1)

(Q) If B=5(7a—3) andy # 28, then the system has | (2)
(R) If B+ =(7a—3)wherea=1andy # 28,

then the system has

(S) Ifg= %(m- 3) where a = 1 and y = 28,

then the system has

3)

(4)
(5)

List-II
A unique solution
No solution

Infinitely many solution

x=11,y=-2andz =0
as a solution
x=-15y=4andz=0
as a solution
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QUESTION [JEE Adv. 2023] [Ans. A]

The correct option is:

Q/(P) - (3), Q - (2) '

‘B) (P)-(3) @~ @ ®)
w .

(5)AS) - ()

e (P) > (2),(Q) - (1), (R) = (4),(S) - (5)
(D) @~ DQ@=>D.®=D®~ ATDB.uno
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The number of values of 6 € (0, n) for which the system of linear equations
X+3y+7z2=0;

-X+4y+7z2=0;

xsin30+ycos20+2z=0

has non-trivial solutions, is

ATDB.uno

three
two

four

one
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QUESTION [JEE Main 2023 (01 Feb. Shift-11)]

For the system of linear equations
aX+y+z=|, X+ay+z=l,x+y+az=,

which one of the following statements is NOT correct?

o It has infinitely many solutions if a = 2 and B = -1
ATDB.uno

‘B, It has no solutionifa=-2andp =1
G x+y+z=>ifa=2andp=1

‘D, It has infinitely many solutions if « = 1and = 1
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The system of linear equation
X+y+z=2,

2x + 3y + 2z =5,
2x+ 3y +(a2-1)z=a+1

IS Inconsistent whena =4
o ATDB.uno

‘B, has a unique solution for |al = V3

e has infinitely many solutions fora = 4

‘D, inconsistent when |al = V3
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If every element of a (3 x 3) determinant is from the set {1, =1} then
show that the value of such determinant can only be 0, -4 or 4.

A : 1 Q\ ” A QAa
l)| b‘). b3
C| C‘L C“b J

= o[ buts-aba)-oa L ATF BB QA b1 o - <iba)

e
<G\}>‘z_ C-})— Q) by Ca < by C 1—Q2b, C'5>_\_<Q3\, - Q?,biC)
s Ty, l ""“_’_' - o
Y 3

A el | Rfjgd ?
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If every element of a (3 x 3) determinant is from the set {0, 1} then

find the possible number of values of such determinant.
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let S = (1 a d) :a,b,c,d,e € {0,1} and |A| € {—1,1}},
1 b e

where |A| denotes the determinant of A.
Then the number of elements in S is
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