JEE - 2025

THEORY
EXERCISE
SOLUTIONS

(vJ Useful for JEE MAINS and ADVANCED Exams
(¥J Each topic contains Detailed Theory with images

(¥J Every topic contains Exercises and Detailed solutions



MATHS FOR JEE MAIN & ADVANCED

EXERCISE - 1

Single Choice

20
7

al aZ a3
7. D=|5 4 a
a7 a8 a9
20 1
Since a_ —,d—2—0
o 202 |11
2 3 2 3
Hence D=§ 20 §=(20)31 42
’ 4 5 6| 4x7 5 3
20 7 7
8 8 9

R,>R,-R, and R,>R,-R,

0o = L
10 3
) M A |
4x7 40 9| 21 = [D]=2(Sol)
7 7
1 = =
8 9
sinBcos@ sinOsing cosO
3. D= cosBOcos¢p cosBsing —sin6

—sinBsing sinBOcos@ 0

cosg sing cos6

A = in®0 cos | €O3® sinp —tan®
—sin@ cosQ 0
ApplyingR, > R —-R,
0 0 cotO+tan6
A = sin® Bcos@ | €03 ® sin@ —tan 0
—sin@ cosQ 0

A = sinO

10. Applying R, > R,—3R - 2R, we getA=0

= infinite solution.

11. Directly open by R, to get a form of sin (A — B) etc
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HINTS & SOLUTIONS

12.

13.

3ul 20 |
3v:O2vi 1 ~0
3w? 2w 1
R1—>R1—R2 and R2—>R2—R3
w-v: u’-v' 0
vi-w? vi-w’ 0] _
= =0
w? w’ 1

u+v uw+vi+vu 0
v+w vVi+wi4+vw 0
= R s =0
W W 1
R, >R, -R,
u-w (W-w)+vu-w) 0
v+ w v+ w?+vw 0
= R , =0
w w 1
1 u+w+v 0
2 2
v+w v +w +vw 0
= , , =0
W W 1

V+wW+vw) - (v+w) [(v+w)+u]=0

V+wr+vw=(v+w)l+u(v+w)

/U

uv+vw+wu=0

U

a’(1+x) ab ac

A—| ab  b+x)  be
ac be c(1+x)

(1+x) 1 1

= a2b2c? 1 (1+x) 1
1 1 (1+x)

ApplyingC, > C,+C,

1 1 1

1 (1+x) 1

1 1 1+x)

a?b’c*(3+x)

ApplyingR, > R-R,R, >R, —-R,
a?b’c’(3+x) x?

Which is divisible by x?



DETERMINANTS

16.

18.

21.

22.

l+sin’x  cos’x 4sin2x
f(x)= sinx  l+cos’x  4sin2x
sin® x cos’x  1+4sin2x
ApplyingC, -» C, +C,+C,
1 cos’x 4sin2x
=@2+4sin2x) [l 1+cos’x  4sin2x | =(2+4sin2x)
1  cos’x 1+4sin2x

1 cos’x 4sin2x
0 1 0
0 0 1

f{x) = (2 + 4sin 2x)

f(x),, =6

a=a.r”' = loga=(p—1)logr +loga,
b=a.r®" = logb=(q—1)logr +loga,
c=ar"" = logc=(r—1)logr +loga,

loga, +(p—1)log1r1 p 1
loga, +(q—1)logr1 q 1
loga, 4—(1‘—1)logrl r 1

loga, p 1 p-1 p 1
=|loga, q 1|+logr;|lq—-1 q 1/=0
loga, r 1 r-1 r 1

A is non singular det A = 0

Given AB-BA=A hence AB=A+BA=A(l+B)
det. A - det. B=det. A - det. (I +B)
det. B=det. (I+B) (1)
(as A is non singular)

AB-A=BA
AB-I)=BA

(det. A) - det.(B—1I)=det. B-det. A
= det. (B-1)=det. (B) —(2)
from (1) and (2)

det. (B—I)=det. (B+1I)

again

Consider the det. B, using R, - R, +R, + R,

a+p+x b+q+y c+r+z
B=2| a+x b+y c+z
a+p b+q c+r

23.

27.

30.

using R, —>R,-R, and R;—>R,-R,

a+p+x b+q+y c+r+z
=2 -p —-q —-r
-X -y -z
using R, > R, +R, + R,
B=2det.A=2-6=12
a b a+b
Using: C; > C,—(C,+C,), D,=|¢c d c+d
a b a-b
a ¢ a+c
and D, = b d b+d
a ¢ a+b+c
D, —2b(ad —bc)
D, = b(ad—bc)
Q+x)? 1-x? —2+xY) |[1+x)? (1-x? 1-2x
2x +1 3x 1-5x |+|2x+1 3x 3x-2
x+1 2x 2 -3x x+1 2X 2x -3

Since two columns are same in above determinants

therefore we can add them along C,.

1+x)? 1-x7 —(x+1)?
= [2x+1 3x -1+2x)[=0
x+1 2x —(1 +x)
= 0=0 = infinite solution
n 1 5
U =[n® 2N+1 2N+l
n’  3N°  3N+I
N(N+1) | 5
2
N NONADENED - N1y 2N+
= Un: 6
n=1 2
[M} IN? (3N+1)
2
1 1 5
~ N(N+D@2N+1) 1 | |
- 3
NONED 3 3N+
2
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MATHS FOR JEE MAIN & ADVANCED

31.

33.

36.

ApplyingR, > R —-R,

2 0 4
3
N(N+1)(2N+1) 1 1 1
D B
NNFD 5N 3N
2
1 2 3 2 3
A=l p 2 A= p 2
I 4 p 4 pn
1 4 3 1 2 4
A=l 3 21 A= p 3
y z
I 3 u 1 43

For infinite no. of solution A = A = Ay =A =0

= u=2,p=4

. R, >R +R,

ab?c?

1 2_2
D:T bC a
ape ca’b?

abc
bca

cab

(R, —>aR,,R, > bR, R,

bc 1 ab+ac
=abclca 1 bc+ab
ab 1 ca+cb

bc
=abc(ab + bc + ca)|ca
ab

for non trivial solution

gives 2 cos® (A2 +A+1)

a(b+c)
b(c +a)
cla+b)

—>cR))

11
1 1| (¢,»C,+C)

11
sin@ —cos® A+1
cos® sin0 —A
A A+l cosO

=0

37. D=cosB—cos?0+6 20 sinceD =0
= only trivial solution is possible = (A)
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=0 ; this

38.

39.

40.

41.

42.

43.

|A[=2 5 [B|=3;[C|=5

raety a2ty LATIBL
det(A’BC) = | APBC| = = =

43

1
5

Multiply R, by a, R, by b & R, by ¢ & divide the
determinant by abc. Now take a, b & ¢ common fromc,,
¢, & c;. Nowuse C; - C, + C, + C; to get

1 1 1
(@2+b2+c2+1) |b® b +1 b | =1
¢ & P+l

Now usec, >¢,—¢c,&c,—>¢c,—¢4
weget 1+a2+b>+c2=1
= a=b=c=0 = (D)

sin© 0o 2
D=|cos® sin® O
0 cos® 2

sind (2 sinb) + 2cos20 =2

-2 1

1
D=|2 1 =2 which vanishes;
1 3 -3

hencefor atleast one solution D,=D,=D,= 0

a 2 1
D,=|b 1 -2|=0 = a-b+c=0
c 3 3
Note : Same condition is obtained by putting
D,=0o0r D;=0

1%t two columns of 1% determinant are same as 1% two
rows of 2", Hence transpose the 2". Add the two
determinants anduse C, - C, +C; = D=0

x17=kI=100x+10+7
3y6=km=300+10y+6
12z=kn=100+20+z

use R, - R, +100R, + 10R, to get the result



DETERMINANTS

EXERCISE -2

Part # I : Multiple Choice

5.

Get Result R, —> 2Rl -R, and R,—>R,-R,

-Xx a b 1 a b
A=|b -x a|=(a+b-x)|l -x a
a b —x 1 b —x

ApplyingR, >R, -R,, R, >R, R,

1 a b
=(@a+b-x)|0 —(x+a) a-b | =(a+b-x){(x+a)
0 b-a —(x+b)

(x+b)+(a-b)*}
If a=bthenx=a,-b,(a+b)

a 0
(2a+b) (a+b)’
1 2a+3b

a a’ 0 1
A=|1 2a+b (a+b)’|=all
0 1 2a+2b 0

R, —>R,—-R,

1 a 0
=a(a+b) |0 ab (a+b)’
1 2a+3b

0
(a+b)
2a+3b

—_ o

=a(a+b) |0

—

1 a 0
=a(a+b) |0 1 (a+b)
0 2a+3b

=a(at+b)(2a+3b—a-b)

—_—

=a(a+b)(a+2b)

2sin40
2sind0 [=0
1+ 2sin40

cos? A
1+cos?A

cos® A

1+sinA
sin?A
sin A

C,—>C +(,

2sin40
2sin40 | =0
1+ 2sin40

2 cos® A
= 2 1+cos?A

1 cos? A

R, >R, R,

13.

15.

19.

20.

0 -1 0
2 .
- 2 1+cos“A  2sin4d0 -0
1 cos?’A  1+2sin40

= 2(1+2sin40) —2sin40 =0
= 1+sin40=0

sin40 = -1
b 3n
46—72 0r49—2
T T
6—78 019—8 & AeR

a, b a, b,
LetA= and B=
¢ -4 C, 4,

ab,+ba,| [0 0
cb,+aa, 00
= aa,tbc,=ab,-ba,=ca,-ac,=cb,+aa =0

ab —bya, | [0 0
¢,b, +a5a, 0 0

. AB- [ala2 +b,c,
¢a, —a,C

BA— {azal +b,c,

€8, —a,C
x+ty=3 L. (i)
(1+Kx+(K+2)y=8 ... (ii)
x—(I+K)yy=-K-2 ... (iii)

If system is consistent then A = 0

on solving we get

-5
K=1,73
a’ b _a’-b
b b 2+4b
= ab?=b2 = b@a’-1)=0

= a=lor—1 & b=0,

if a=1then 2+4b=b-b> = b2+3b+2=0
= b=-2o0r -1 ;

if a=-1 then b=-2 or -1

Start: p=a; r=a+2d; s=a+3d
= f(x)=-2d?

Also use R, —>R,-R, and R,—>R,-R,

g=a+d;
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MATHS FOR JEE MAIN & ADVANCED

Part # I1 : Assertion & Reason

Statement-I : B, = cja, —ac,
B,=ac,-ca, B,=ac -ac,
aB =aac,—aac,
aB,=aac, —aac,

a3B3 = a,a,6,— a4,

Statement-II is obviously true.
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EXERCISE -3

Part # II : Comprehension

Comprehension # 1

a 1 1
1 a 1|=(@-1)(+2)
1 1 «
A0 = unique solution
m -2 1
a=-2 = A=0, A =|n 1 -2
p 1 1

A=3(m+n+p)#0
= A=0

Hence no solution
X+ty+tz=m
Xxtytz=p

m#p = no solution

Comprehension #3

Hint :
A=X-y)y—2z)z—x)[xyz(xy +yz+2zx)— (X ty +2)]



DETERMINANTS

3.

EXERCISE - 4

Subjective Type

a2+b2+c?=1
a’ +(b*+c’)cosd ab(1-cos¢) ac(1—cos¢)
A=| ba(l-cosd) b’ +(c* +a’)cosd be(1-cos)
ca(l—coso) cb(1—cos) c?+(a* +b*)cosd
ao L
 abe

b*a(1—cos ) ac*(1-cos @)

b’ +b(c’ +a’)cos @

a’+a(b® +c*)coso
ba’(1-cos®) be? (1-cos @)

ca’(1-coso) cb(1—cos o) ¢’ +c(a’ +b*)cose

Applying C, - C, +C, + C;

a’> +(b* +c*)cosg b’ (1—cos ) ¢*(1-cos )
@ a’*(1—cos) b’ +(c* +a’)coso ¢ (1-cos )
abe a’*(1—cos) b’ (1—-cosp) ¢ +(a’ +b*)cos@
— (az + b2 + C2)
1 b*(1-coso) c*(1-coso)
1 b>+(c*+a’)cosp c*(1-coso)

1 b*(1-cos ) ¢’ +(a® +b*)cos

Applying R, > R, -R,and R; - R, - R,
(a2 +b2+¢?)

1 b*(1-coso)
0 (a’°+b*+c*)coso 0
0 0

c*(1-cos )

(a> +b*+c*)cos

= (a2 + b2+ ¢?) cos?d = cos2

This is independent from a, b, c.

b+c c+a a+b
LetA=|Cta a+b b+c
a+b b+c c+a

Operate: C, > C, +C,+C,

2(a+b+c) c+a a+b
2(a+b+a) a+b

2(a+b+c) b+c

A= bHel _ s+ b+ o)

c+a

10.

11.

1 c+a a+b
1 a+b b+c

1 b+c c+a
Operate : R, >R -R ;R, >R —-R,

1 c+a a+b

—D=2®a+b+c) |0 B¢ c-a
b-a c-b
b-c c-a
=2(at+b+c) 1. b—a c-b openw.r.t. R,

=2(a+b+c)[(b—-c)(c—b)—(c—a)(b—a)]
=2(a+b+c)[bc—b?>—c?+cb—(cb—ac—ab+a?)]
=2(a+b+c)(ab+bc+ca—a’—b>—c?)

. i2r—1 i2(3r—1) i4(5r—1)
_ r=1 r=1 r=1

r=1 X y z
on 1 371 57 1
1+2+..21 2{1+3..3"1} 4(1+5+..5"1)
X v z
on 1 3" -1 57 —1
2" -1 2(3"-1) 4(5" -1)
2-1  3-1 5-1 |_,
X y z
2" 1 37-1 57 1

0 ab* ac’
a’b 0 b’
LetA=
a’c cb® 0
Take : a2, b? and ¢? respectively common from
C,C,and C,.

0 a
A=a’b’c? b0
c ¢

S o e

operate : C, > C,-C,
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MATHS FOR JEE MAIN & ADVANCED

0 0 a 11 1
Aea b b -b b 14. @ D=2 1 -1|=3
c ¢ 0 1 1 -2
Expand by R
PAREEY ™ 6 1 1
b -b =D =1 1 -1|=
A=a’b’cla= =2a3b3 ¢, !
¢ ¢ -3 1 -2
X+y X X 1 6 1
12. LetA= | 5x+4y 4x 2x D,- 2 1 -1 =¢
10x+8y 8x 3x 1 -3 _9

te:R —-2R;; -3R
Operate : R, > R, Ry —>R,=3R, Similarly D,=9

X+y X X so consistent havingx =1,y=2,z=3

e @ D= 1 5=0
Expand by C, 2 3 5
3x+2y 2x
A=x
7x+35y 5x 3 71
=x[5x(3x+2y)—2x(7x+ 5y)] DR 7 1 1|=94
=x[15x2+ 10xy—(14x*+ 10xy)] =%’ 5 3 1

. Inconsistent system
13. -~ a,b,careinA.P. M

S b—a=c-b (1
o P Y ol (BB
5. = = =
x+1 x+2 x+a O, [32 (a1+0c2)2—40c1a2 (B1+B2)2_4B1B2
Now LIS = Xx+2 x+3 x+b b? /o & /P
+3 x+4 x+ =
X x xre = b?/a’-4c/a q*/p°-4r/p
Operate : R, >R, -R; R, >R, -R, b2 b? dac v dac
= 2T T o T aT
x+1 x+2 x+a q°~ q° -4 q 4rp
_| 1 1 b-a
1 1 c-b
x+1 x+2 x+a
|t 1 b-a [Using (1)]
1 1 b-a

=0[" R, and R, are identical]

=R.H.S.
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DETERMINANTS

EXERCISE -5

Part#1 : AIEEE/JEE-MAIN

1 c ¢
1 a?
1 b b+
1 c c?

a
bz
2
c
1 a
1 c
abc) =0

(a—=b)(b—c)(c—a)(l +abc)=0
butazb#c so abc=-1

If a,a,... a, ... are in G.P.

thenloga,loga, ... loga, ..

.. are in A.P.

Let common difference of A.P. is D

loga, loga, .o loga, .4
so |loga, ¢ loga, ,g loga, 19
loga, 2 loga, 14 loga, 16
A A+2D A +4D
A+6D A+8D A +10D
A+12D A +14D A+16D
C,—>2C,-(C +C)
A 0 A +4D
A +6D 0 A+10D| _ 0
A+12D 0 A+16D

a?+br+ct=-2

applyingC, —» C, +C,+C,

1 1 +b?)x
=1 1+b%x
1 (1+b%)x

R,—>R,-R,
R,—>R,-R,

1 +c?)x
1 +c?)x

1+c%x

1 (1+b%)x  (1+c?)x
= |0 1-x 0
0 0 1-x

=(1-x)* so degree is —> 2

For no solution
A — 0 and A or Ay or A at least one is not zero.

a 1 1
A=]1 o 1 =g
1 1 o

at a = 1 their are 3 row are identical so factor of
determinant (o0 — 1)?

and other factor will be find out by R, >R +R,+R,
Ma+2)(a—1)>=0

a=-2,1

butata=1

all equation are same so at a = 1 system of equation

infinite solution and

ato=-2
-3 1 1
Ax=|-3 -2 1
-3 1 -2

-34-1)-16+3)+1(-3+6)
-9-9+3=-15=20

so at oo = — 2 system have no solution.
x—cy—bz=0
cx—y+taz=0 x20;y#0,z=0
bx+ay—z=0

these system is homogeneous
SO Ax:Ay:AZ:O
and at A = 0 — system have non zero solution.

1 -c -b
A=|c -1 al=0
b a -1

l-a2+c(-c—ab)—-b(ac+b)=0
1 —a?-b*>—c?—abc—-abc=0

a2+ b2+ c2+2abc=1
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MATHS FOR JEE MAIN & ADVANCED

12.

13.

A=0  (For Non zero solution)
4 K 2
K 4 1/=0
2 21

8-K(K-2)+22K-8)=0
8-K2+2K+4K—-16=0
-K2+6K-8=0
K2-6K+8=0
(K-4)(K-2)=0

K=24 Two solution

For Trivial soln A # 0
1 K 1
K 3 -K

#0
3 1 -1

(-3+K) +K(K +3K)+(K-9) =0
2K2+ 2K — 12 %0

KZ+K-6%0
K+3)(K-2)=0
K#-3

K=#2

So Ans. R — {2, -3}

Part # 11 : IIT-JEE ADVANCED

6. (a) Method : 1

P = (—sin(B — o), —cosP) = (X, ¥)),
Q= (cos(B — a), sinP) = (x,, y,)
and R = (x,c0s0 + x;sinb, y,cos0 + y;sinf)

We see that

X, c0s0+x,sinB y,cosO+y,sind
= and

cosO +sinB cosB +sin®

P, Q, T are collinear = P, Q, R are non—collinear

Method : 2
—sin( —a) —cosfp 1
cos(p—a) sin 1
cos(B—a+0) sin(B-6) 1

Applying R; - R; + R;sinf — R,cos0
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(b)

—sin(B—a) —cosP 1
cos(B—a) sinP 1
0 0 1+sin6—cosO

= (1 + sin6 — cosO) [-sinf sin( — o) + cosP cos(P — )]
= (1 + sinB — cosO) cos(2P —a) = 0

Hence P, Q, R are non collinear.

x—2y+3z=-1,x+y-2z=k
&x-3y+4z=1

1 -2 3 r 3 -
A=1]-1 1 -2/=0 & |1 -2 k|=3-k
1 -3 4 I 4 1

Hence if k = 3 then system will have infinite solutions
and k # 3 then system will have no solution. so S(I) &
S(II) both are true & (II) is correct explaination for (I).

(y + z) cos30 = (xyz) sin36 (i)
X sin30 — 2cos30 N 25sin360 )
y z
(xyz)sin30 = (y + 2z)cos30 + ysin30  ...(iii)
where yz#0 and 0<6<n
from (i) & (iii)
(y + z) cos30 = (y + 2z) cos30 + y sin30
= zc0s30 +ysin30 =0 ...(iv)
from eq" (ii)
2z c0s30 + 2y sin30 = xyz sin30 ...(V)
from equation (iv) & (v)
= Xxyzsin30 =0
= xsin30=0 asyz=#0
Possible cases are either x =0 or sin 30 =0
Case (1) :ifx=0
= y+tz=0 = y=-2
from eq" (iv) cos 30 = sin 30
_ 3929 _ g_T 5t 0%
4 4 4 12 12 12

Case (2) : ifsin360=0

m 27
= 073y

But these values does not satisfy given equations.
Hence, total number of possible values of 0 are 3.



DETERMINANTS

10.

11.

1 1+%°
x> 4 1+8x°|=10
3 9 14+27%°

11 1

12 4 1+x%2 4 8|=10
391 3 9 27
0 1 0 0

12 2 —1l+x°2 2 6|=10
-2 3 6 24

6x*+x*-5=0
= 6x°+6x°-5x3-5=0

(6x3-5) (X +1)=0

5
X = g or x’=-—1.Two real distinct values of x.

=-20-6

A=0 = o«=-3

2
2‘: 2A-2u=—A+p)

-3 2
A= = 3u-3h=—(h+p)
n

B MOCKTEST oy

©
G -112 —
(adj A7) | = adi AT |AP=2%=4
Xk Xk+2 Xk+3 1 X2 3
k k+2 yk+3 _ Xkykzk 1 y2 y3
Zk Zk+2 Zk+3 1 ZZ 23

=x-y) (y-2) (z—Xx) (xy +zy + zx) xkykzk at k=-1

1 1 1
=(x-y)(y-2)(z—x) (—+—+—]

X y z
GV

pa gb rc
qc ra pb|=pgr(a®+b’+cd)—abc(p’+q+r’)=pqr
rb pc qa

(3 abc)—abc (3 pqr)=0

a+p f+x u+f a+p [(+x u

b+q m+y v+g|=|b+tq m+y v

w + h c+r n+z w

c+r n+z

a+p [(+x f
b+q m+y g

+
c+r n+z h
a+p ( u a+p X
b+q m v n b+q y v
c+r n w c+r z w
a+p (¢ f a+p x f
+|b+q m g|_ b+q y g
c+r n h c+r z h

Now each det. may splits in 2 det.

So, total determinants are 8.
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MATHS FOR JEE MAIN & ADVANCED

5. D Aliter : observe that D =DT
2ABC is not defined and D=D"=D ie. D=D
there is no solution i.e. Disreal

Di jugate of D
4 a2’ atol 1s a conjugate o

6. |b b b'-1=0 10. (A)

c ¢ c¢*-1
mx fny Inz

a a° a* a a’ 1 S,:D= In2x (m2y /In2y
b bt [=[b b 1 Mm3x /3y f/n3z
c & ¢ c ¢ 1
In x Iny nz

abc (a—b)(b—c)(c—a)(ab+bc+ca)
=(a-b)(b—c)(c—a)(a+b+c)

abc(ab+bc+ca)=(a+b+c)

=|/m2+/mx /m2+lny (n2+/nz
Mm3+/mx (m3+/ny (n3+/inz

mx (my /nz
={fm2 /Mm2 /Mm2|=y

7. (©
A=1 = A2-1=0

m3 /m3 /n3
= (A+DA-D)=0
either |[A+1I|=0 or |A-1|=0 x a b 1 X a b1
If |A-1]%0,then (A+ 1) (A-1)=0 Aox b 1| [i-x x-a 0
— A +1=0 which is not so 5505 W x 1] Th=x p-a x-=b 0
[A-1|=0 and A-T1=0. Ap vl A—x p—a v-b 0
8. f(x)=log,x, g(x) =e™ = cosnx +1isinnx R, >R,-R,
f(10)=1g(10)=1 R, >R, -R,
111 R, >R, -R,
h(10)=(2 2 0|=0
1 x-a O
331 R, >R, -R,
-1 u- _
Sl R, >R, -R,
a 142 3-5i I p-a v-b
9. D=|1-2i b -7-3i
3+51 7431 c 1 x-a 0
=A=x)|0 p—-x x-b|=A-X)(u-x)(vV-X)
=abc—a(58)— (1 +2i) {c(1-2i)—(—21-351-9i+15)} 0 u-x v-b
+(B-51) {(-7+14i+3i+6)—6(3 +5i)}
=abc—58a— (1 +2i)(c—2ic+6+44i)—(3-51)(36+ a b c
561) + (3 —51) (- 1+ 17i) S:b ¢ a
3
= abc — 58a—c — 2ic +2ic — 6 —44i —4c— 121+ 88 -3 c ab
—51—-511+85-96-25b+ 15ib— 15ib at+btc

-by+(b-c)+(c—-2a)?)<0
=abc — 58a—34b — ¢ + 85 Purely real. b ((a=by+(b-c)’+(c—a))
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l /nx  x"
X
1 N ,
S, fx)= 1 _H =D =f"(x)
1 a a’
1 1 n-1
-— — X
X X
= 1 _ —1 n n)
" =D ™ (x)
1 a a’

Cip L @bt

(-D"n! (=)' (a-D! n!

1 n
£ (1) — 1 _; (-1
1 a a’
1 — (D"
1 — (D"
=(-D"n! n =0
1 a a’

11. (A,B,C,D)

Here, (a), (b), (¢), (d) are the properties of adjoint.

2sinx sin’x 0
12 fx)=1] 1 2sinx  sin® x | =2 sinx (4 sin’x —sin’x)
0 1 2sinx

—sinx(2sin x) = 6sin’x — 2sin’x
f(x) =4 sin’x

f'(n) = 12sin’x cos X

(D) if A=3,

(B) f'(n/2) =12 sin? (1/2) cos (1/2) =0

(C) f(—x) = —f(x) odd function

E £(x)dx =0

2
(D)atx=0,y=0

d
(—yj =0 tangent at (0, 0)
dx (0.0)

y-0= (QJ (x—0)
dx (0.0)

y=0

13. (B,C,D)
x+3y+2z=6 ... @)
x+Aay+2z=7 L. (ii)
x+3y+2z=p L. (iii)

(A) If A = 2, then D = 0, therefore unique solution is
not possible

(B) IfA=4,u=06

x+3y=6-2z
x+4y=7-2z
y=landx=3-2z
substituting in equation (iii)
3 -2z+3+2z=61issatisfied
infinite solutions
(©) A=5,u=7

consider equation (ii) and (iii)

x+5y=7-2z

x+3y=7-2z

y=0 x=7-2zaresolution
sub. in (i)
7-2z+2z2=6

does not satisfy

no solution

n=>5

then equation (i) and (ii) have no solution

no solution
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MATHS FOR JEE MAIN & ADVANCED

n

I/x logx x
14. f{x)=| 1 —-1/n (-D"
1 a a’
-1/x* 1/x nx™'
f(x)= 1 -1/n (="
1 a a’

2/x =1/x* n(n-Dx"?
pay=| 1 ~lUn (=1
2

1 a a
! D™ (n=1)!
X X

f(x) = 1 —1/n (=D"
1 a a’

-D"n! (=)"'(n-1)! n!
f(1y=| 1 ~1/n

1 a a’

I -1/n (=D"
=(-1)"n! 1 -1/n (=D =9
1 a a’
andy=a(x—1(1))

y=ax
15. (A,B,C,D)
Obvious ( using properties)

1 k 3
16. A=3 k 2
2 3 4
Applying R, - R, - 3R,
and R, > R, - 2R then,

=20k +33-22k=0 k=33/2
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17. (A)
A=—AT = [A|=—|AT|= —|A]|
= 2|A|=0
= |A|=0

18. (D)
A-1 exists only for non-singular matrix
AB=AC
= B=CifAlexists

If A-! exists

19. (O)
det (AB1) = det A detB 1= A _ 0 4
detB 2
a b ¢
20 A=|b ¢ a|=-(a’+b’+c?-3aboc)
c ab

=—(a+b+c)a?+b2+c2—ab-bc—ca)=0
(*-a+b+c=0) (non trivial)

and a?+b2+c2—ab-bc—ca

{(a=b)2+(b-c)?+(c—a)?} >0

N | —

22. (A)=>(p,H), (B) > (q), (C) = (1), (D) > (p, V)

(A) [Al= 3, ay, ay

-1 -2 2
11 k a12 k a13 ka’ll ka

a 2 4
B|=|ka, a, k'a, e Ka, kay, ay
kza31 ka,, as k2a31 ka;, ay
=A]
k |Al+k, [B][=0
k +k,=0
1 -1 1
@)1 1 -1|=4
1 1 1
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1 cosa cosf 0 cosa cosf
(C) |cosa 1 cosy|=|cosa 0 cosy
cosf cosy 1 cosp cosy O
= sin’y - cosa (cosa — cosP cosy) +
cosp (cosa cosy — cosP)
=—cosa (— cosP cos y) + cos P (cos o cos ¥)
= sin’y — cos’a + 2 cosa cosP cosy — cos’pB

= 2cosa cosf cosy

= sin’y = cos’a + cos’P
= cos’a +cos’P +cos?y=1
X" +Xx x+1 x-2
(D) 2x*+3x-1  3x 3x-3
x*+2x+3 2x-1 2x-1
R,—->R,—-(R,+R)
2 J—
X“+X x+1 x-2 xtl x-2
= 0 O | =%hx-1 2x-1
x*+2x+3 2x-1 2x-1
x+1 -3
= =(24x—12)
2x-1 0
A=24,B=-12
A+2B=0
23.
1. (A)
b .C, +b,.C +b,.C, =
a, a, a4, a, a4, 2
bl b2 b3 - b2 bl b3 i b3 bl b2 B 0
2. (B)

Value of new determinant = 23A = 8A

3. (D)
a3M137b3'M23+d3'M33 :a3cl3+b3'c23+d3'c33:A
by definition
24.
l.a+b+c=p,ab+bc+ca=0
a>+b*+c?=(a+b+c)*—2(ab+bc+ca)
=p>-0

:p2
a b c
If A=|b c a
c a b
bc—a® ca—-b> ab-c’
Ac=|ca—b® ab—c’ bc—a’|=A3!
ab—c? bc—a’ ca-b’
2
a b ¢ Ja b ¢

a b ¢
=A2=b ¢ a
c a b

—lab+bc+ca a’+b’+c?

a’+b? +c?

ab+bc+ca ab+bc+ca

=b ¢ alx/b ¢ a

c a bl |[c a b

ab+bc+ca ab+bc+ca
ab+bc+ca

a’+b*+c?

p> 0 0
= 0 p2 O :p(v
0 0 p’
ll ml l’11 ll n’11 nl
I, m, n,|x|, m, n,
I, my ng| |, m; n,
2 2 2
[T +m; +n, L, +mm, +nn,

=|l,+mm, +nn,

Ll +m,m, +n,n,

[, m,
[, m,
L, my

2 2 2
[; +m; +n;

LI, +m,m, +n,n,

LI, +mm, +nn,
LI, +m,m, +n,n,

2 2 2
[; +m; +n;
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I, m, n,|==*1

3. x*-3x2+3x+7=0
= (x-1y’+8=0
= x-1P=(2)

1
— ~(=lLoo

= x-1=-2,20,2«
or x=-1,1-2m,1 -2’
v oa=-1,b=1-2m,c=1-2"

2
a b ¢

a

(row by row)

= 2ac—b*> a’
b? a’ ¢’
2
a b c
=b ¢ a
c a b

=(a’+ b+ c*—3abc)?
={(a+b+c)(a>+b’*+c*—ab—bc—ca)}?

= 41‘(a+b+c)2{(a7b)2+(bfc)2+(cfa)2}2

% {-12(1+ o+ w?)} =0
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25.
1. (O)
As 2" row of all the options is same, we are to look at

the elements of the first row.

) a b ¢
Let left inverse be , then
d e f

: 1 -1
SEIE

e ) 3 0 1
a+b+2c=1

Fbt3e=0 e b=l = 1tC
—a c= 1.e. b= > ,a= 5

Thus matrices in the options A, B and D are the

inverses and matrix in option C is not the left inverse.

2. (D)

Let right inverse is
a b
c d
e f

a—ct+2e=1
b-d+2f=0
2a—c+e=0
2b—-d+f=1

infinite solution

Now

so answer is (D)

3. (O
By observation there can’t be any left inverse for (B)
& (D) so we will check for (A) & (C) only.

a b

For (A) let left inverse be | ¢ d |, then
e f
a b L 24 1 00
° {3 2 1}_ o1
e f| L 0 0 1

a—-3b=1,2a+2b=0
and 4a + b = 0 which is not possible.

Now
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b b4 1 0
a C
F 2 3=
or (©) [d e f} {o 1}
5 4
= a+2b+5c=1,4a-3b+4c=0,
d+2e+5f=0,4d-3e+4f=1

there are infinite number of left inverses.

1 4

1 00

a b ¢
=(0 1 0

d e f
0 0 1

= a+t4d=1,2a-3d=0and5a+4d=0
which is not possible

There is no right inverse.

26. (4)

On solving we get

A+ 15 fx+1)-(A+10) f(x+8)—fix+1)=0

@Ar+14)f(x+1)=(L+10)f(x +8)

Since f'is periodic with period 7
fix+1)=1f(x+8)

= 2A+14=1+10

= |[A|=4

27. (1) flx)=—1fx)=gx)
f(x). gx) =~ (f(x))’

11 1]
or f(h)g()=-{E1)’=-|0 2 1| =—4
1 31

= MDgD)=4 = A(H=4 = i=1

28. Clearly f(x)=0
fx)=c=6

2!

S
2t = i6 =150
1 r=1

r=

29. (0) Let

A+x)"1 1+x)12 (1+x)"

1+x)2% (1+x)22  (1+x)"2%

A+ 1+x)32  (1+x)3%

=k A XHAXI+ A+
for A, differentiate w.r.t. x and putx=0
so A;=0
30. p2+q2—pq—p—q+lSO
or 2p>+2q*-2pq—-2p-2q+2<0
or (p*+q* -2pq)+(p*-2p+1)+(g*-2q+1)<0
= (p-9*+(-1)*+(q-1)*<0
which is possible
(P-q)?+(-1)*+(q-1)*=0
or p—-q=0,p-1=0,q-1=0
p=1,q=1
1 cosy cosP 1 cosy cosf

Then, |cosy p  cosal =|cosy 1 cos o

cosp cosa q cosp cosa 1

20, — cos?P — cos?y

=1+ 2 cosa cosP cosy — cos
=2 cosa cosP cosy — (cos’a, — sin®P) — cos?y
=2 cosa cosP cosy — cos(o + B)cos(a— B) — cosZy
=2 cosa. cosp cosy — cos(—y) cos(a — B) — cos?y
(Cat+tBtry=0)
= cosy{2 cosa cosf — cos(a. — ) — cosy}
= cosy{2 cosa cosf — cos(a. — ) — cos(a + )}
= cosy(2 cosa cosP — 2 cosa cosp)

=0
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