Determinants

Questionl

2 1 1
Let 4 = [ 1 10 ],B—[BI,BE,B3],whereBl,Bz,B3 are column matrices, and AB, = [ 0 ]
1 01 0

SHED

If « = | B| and B is the sum of all the diagonal elements of B, then &’ + & is equal to

[27-Jan-2024 Shift 1]

Options:

Answer: 28

Solution:

5=y —"lz,—1
P

13]-C
SHHIBEE

o

AB2—|:110
10 1
1

Xg=2-}’3=023=_
=2s 2

B= [ =1. 1. © ]
L. =2 w5l

a=|B| =3

B=1

@+ =27+1=28




Question?2

The values of «, for which

[27-Jan-2024 Shift 2]

Options:

__—__
|

|

[ L]

D.
0, 3)

Answer: B

Solution:
1 i 4:3!-!—i
2 2
1 % a+% =
20+3 3a+1 0
o) -7 _
=>(2a+3){g} (3a+1){?J 0

= 2a+3)- %+{3a+1}- %:0

=20 +3a+30+1=0
= 20" +6a+1=0

_—-3+V7 -3-v7
= 4= B
2 2

Hence option (2) is correct.

2at3

4+ W= o

o+

o+

| = | D

=0, lie in the interval



Question3

Let for any three distinct consecutive terms a, b, c of an A.P, 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+z=6,
2x+5y+oaz=p and
x+2y+3-=4,

has infinitely many solutions. Then (PQ)2 is equal to

[29-]Jan-2024 Shift 2]

Answer: 113

Solution:

va,b.cand in AP

=2b=a+c=2a-2b+ec=0

~ax + by + ¢ passes through fixed point (1, -2)
~P=(1,-2)

For infinite solution,

D=D=-D,-D,=0

6 nLY ]

B 5 m
4 2 3

D,: =0=8=6

~ Q' =113

Question4



*x 3+ sin 22x

2cos’x 2sin
. g 1 . )
Iff(x)=| 3+2cos'yx 2sinx sin 22x then gf{[}} is equal to

4 . 4 .2
2cos'x 3+2sin 'x sin “2x

[30-Jan-2024 Shift 1]
Options:

A.

0

B.

D.
6
Answer: B
Solution:
4 . 4 .
2cos x 2sin x 3+sin"2x
4 ) 2
3+2cosx 2sin x sin “2x
Zcosd'x 3+ 2sin d'x sin “2x

R,—R,~R.R; = R;-R

4 - 4 ¢ g
2eos x 2sinm x 3 +tsin T2x

3 0 =3
0 3 —3
f(x) = 45
f(x)=0
Questionb

Consider the system of linear equationx + y+ z =4p, x + 2y + 2Az =

10p, x + 3y + 422z = p2 + 15 where 2, peR. Which one of the following
statements is NOT correct?

[30-Jan-2024 Shift 1]



Options:

A.

The system has unique solution if A # 1/2 and p # 1, 15

B.

The system is inconsistent if A = 1/2 and p # 1

C.

The system has infinite number of solutions if A = 1/2 and p = 15
D.

The system is consistent if A = 1/2

Answer: B

Solution:

x+y+z=4u x+2y+2z= 10p.x+3}‘+4}lzz=lu2+15

11 1
A=]12 21 | =@i-1)?
1 3 447
For unigue solution A= 0,24-1%0, (,i,:’ %)
s 1
LetA=0,i= =
2
4u 11
A=0A=A=| 10u 21
P15 301
=(u—-15)u—1)

For infinite solution 4= % u=1lor1s

Question6
Consider the system of linear equations
X+y+z=5x+2y+2%2=9

X + 3y + Az = pu, where A, peR. Then, which the following statement is
NOT correct?

[30-Jan-2024 Shift 2]

Options:
A.



System has infinite number of solution if A = and p = 13

B.

System is inconsistent if A = 1 and p # 13

C.

System is consistent if A # 1 and p = 13

D.
System has unique solution if A # 1 and p # 13

Answer: D

Solution:

11 1
1 2 4| =0
13 A

=217 -1-1=0

" 1
A= li—=
2

1 1 5

2 2 g | =0=>u=13

s SO CO
Infinite solution A=1 & u=13
For unigue sol”A # 1
Fornosol’A=1& u+#13

IfAi£1and u#13

Considering the case when 4 =— % and u # 13 this will generate no solution case

Question7

If the system of linear equations



has infinitely many solutions, then 12a + 13 is equal to

[31-Jan-2024 Shift 1]
Options:

A.

60

B.

64

C.
54
D.
58

Answer: D

Solution:
1 -2 1
D=]12 a 3
3 -1 8

= 1(af +3)+2(28—9)+ (-2 —3a)
=af+3+48-18-2-3a

For infinite solutions D=0.D, =0.D, =0 and
D,=0

D=0

af—3a+48=17.___. (1)



D=5 a 3|=0
3 -1 8
1 -4 1
B=|32 5 3|=0
i

= 1(58—9)+ 4(28—9) +1(6—15) =0
138-9-36-9=0
138=54 8= T—; putin (1)

Ha-lata( 2) =17

54a—39a+216 =221

1
13aa=5 = =
a o 3
i - 1 54
Now, 12a+138=12- -+13- —
ow, 12a+ 138 3 3
=4+54=58
Questiond

¥ 278 +1 143«

frey=| 32+2  2¢  £S+¢ | forallx e & then 2£(0)+£(0) is equal to

X -x 4 £-2

[31-Jan-2024 Shift 1]
Options:

A.

48

B.

24

C.

42
D.

18



Answer: C

Solution:

01 1
f=]20 6 | =12

0 4 -2

3x*  4x 3 ¥ 2 +1 1+3x
foy="| 3242 2% P¥6 [+ 6x 2 3 |+

x3—x 4 _1:2—2 x3—x 4 xz—Z

00 3 01 1 0 11
“f@=120 6 |+|02 0 2 06

0 4 -2 0 4 -2 -100
=24-6=18
- 2f(0) +£(0) = 42
Question9
Let 4 be a 3 x 3 real matrix such that

1 1 -1 -1
Al o =21 o |.A 0 4 0 A
1
X 1
Then, the system (4 -31) | = 2 has
z 3

[31-Jan-2024 Shift 2]
Options:
A.

unique solution
B.
exactly two solutions

C.

no solution

3xt+2

i -1



D.

infinitely many solutions

Answer: A
Solution:
X N 4
Let4= X, ¥ o
X3 V3 I3
1 2
Given 4 0 = 0 | .......
1 2
X, + z )
X, o z, =
b B z, 2
b St N, (2)
- Wk S | PRESR (3)
, Nt Wl | RN (4)
-1 —4
Given A 0 = 0
1 4
Xtz 4
X, Tt Z5 = 0
—x., + 23 4
= Ryah @y S i (9)
iy g el ez (6)



[ 0
Given 4 [ 1 = [ 2 ]
0 J 0

2y, =0,7,=2,y;=0
~ from (2). (3). (4). (5). (6) and (7)

X =3X.x,=0.x,=-1

YIZO.-Y_Q:‘?‘.'Y3:0

z,=-1,2,=0,2z;=3

S
s3] <[ 3]
IEHIBEN
EHEH

[z=-1]. [y=—-2]. [x=—3]

Questionl0

If the system of equations
2x+3y—z=5

Xx+ay+ 3z=-4
3x—-y+Bz=7

has infinitely many solutions, then 13ap is equal to

[1-Feb-2024 Shift 1]
Options:
A.

1110

1120



1210
D.
1220

Answer: B

Solution:

Using family of planes
x+3y-—z-5=k(xtay+3z+4) +k,3x—y+fz-7)
2=k, +3k,, 3=ka—k, -1 =3k, +fk,, 5= 4k, -7k,
On solving we get

b= B g = 2L g=—70,p= 18
TR T 13

130f = 13(—70)( %)

=1120

Questionll

Let the system of equationsx + 2y +3z=5,2x+3y+z =9, 4x + 3y +
Az = n have infinite number of solutions. Then A + 2 is equal to :

[1-Feb-2024 Shift 2]
Options:

A.

28

B.

17

C.

22

D.
15

Answer: B

Solution:



xt+2y+3z=35
2x+3y+z=9
Ax+3y+Az=p

for infinite following A=A, =A,=A, =0

1 2 3
K =l2 37 =0=4=-13
4 3 A
5 2 13
ﬁ.1= o 3 1 =0=pu=15
i 3 =13
1 5 3
A= 2 9 1 =0
4 15 —13
I & 3
A,=123 9 =0
4 3 15

for A =-13, u =15 system of equation has infinite solution hence A +2u =17

Questionl122

If the system of equations

x+2y+3z=3

4x+3y—-4z =14

8x+4y—-2z2=9+n

has infinitely many solutions, then the ordered pair | (2, p) is equal to
[24-Jan-2023 Shift 2]

Options:

72 21
A. ( ?l ?



5 (2.

72 =21
C. 5" 5)

-72 21
D'( 5 ' 5

Answer: C

Solution:

Solution:
x+2y+3z=3....(i)
dx+3y—4z=4.... (i)
8x+4y—Az=9+1n.... (i)

(i) x4—( i) =>5y+16z=38...... @iv)
(i) x2—( i) =22y+(A-8)z=-1—-1...... V)
(iv) x2—( iii) x5=(32—-5(A—-8))z=16—-5(—1—p)
For infinite solutions =72 —-5A=0= A = 7—52
21+5p=0=n= _TZI
_ [ 72 =21
W=
Questionl3

Let S, and S, be respectively the sets of all a € R — {0} for which the

system of linear equations

ax+2ay—3az=1

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

has unique solution and infinitely many solutions. Then
[25-]Jan-2023 Shift 1]

Options:

A.n(S,) = 2 and S, is an infinite set
B. S1 is an infinite set an n(Sz) =2
C.S;=®and S, =R - {0}
D.S5,=R-{0}and S, =@

Answer: D

Solution:
Solution:

a 2a —3a
A= 2a+1 2a+3 a+1

3a+5 a+5 a+2



=a(l5a’+31a+36)=0=a=0
A=0 forall a€ R—- {0}
Hence S, =R-{0} S,=®

Questionl4

Consider the following system of questions

ax+2y+z=1

20x+3y+z=1

3x+ay+2z=8

For some «, B € R. Then which of the following is NOT correct.
[29-Jan-2023 Shift 1]

Options:

A. It has no solution if a = —1 and B # 2

B. It has no solution fora = —1 and forallp € R
C. It has no solution for « = 3 and for all § # 2
D. It has a solution foralla # —1 and = 2

Answer: B

Solution:
Solution:
a 21
D= 20 3 1 =0=>a=-1,3
3 a 2
211
D, = 311 =0=>B=2
x 2 B
a 11
Dy= 20 1 1 =0
3 2B
a 21
D,= 20 3 1 =0
3 o B
B=2,a=-1
o = —1, B = 2 Infinite solution

Questionl5

Let the system of linear equations

x+y+kz=2

2x+3y—-z=1

3x+4y+2z=Kk

have infinitely many solutions. Then the system



(k+ 1)x+ (2k - 1)y =7
(2k + 1)x + (k + 5)y = 10 has:
[30-Jan-2023 Shift 1]

Options:

A. infinitely many solutions

B. unique solution satisfyingx —y =1
C. no solution

D. unique solution satisfyingx+y =1

Answer: D

Solution:

Solution:
11 k
2 3 -1
34 2
= 1(10) — 1(7) + k(-1) -0

= k=3

Fork = 3,2 system is
4x+5y=7...(1)

and 7x + 8y =10...(2)

Clearly, they have a unique solution
(2) (1) > 3x+3y=3

=>x+y=1

=0

Questionl6

For a, B € R, suppose the system of linear equations
X—-y+z=95

2x+2y+az =8

3x—-y+4z =B

has infinitely many solutions. Then a and B are the roots of
[30-Jan-2023 Shift 2]

Options:

A x*-10x+16 =0
B.x*+ 18x+ 56 = 0
C.x*—18x+56 =0
D.x*+14x424 =0

Answer: C

Solution:



1 -1 1
2 2 «
3 -1 4

8+a+6—-3a—-6=0
a=4

=0;8+a—-2(-4+1)+3(-a—-2)=0

Questionl?7

For the system of linear equations
x+y+z=6

ax+PBy+7z=3

x+2y+3z=14

which of the following is NOT true?
[31-Jan-2023 Shift 1]

Options:
A.If « = B = 7, then the system has no solution
B. If « =B and o # 7 then the system has a unique solution.

C. There is a unique point («, B) on the line x + 2y + 18 = 0 for which the system has infinitely
many solutions

D. For every point («, B) # (7, 7) on the line x — 2y + 7 = 0, the system has infinitely many
solutions.

Answer: D

Solution:

By equation 1 and 3

y+2z=28

y=8-2z

And x=-2+7z
Now putting in equation 2
oa(z—2)+pB(-2z+8)+7z=3

2 (a—-2+7)z=2a—-8p+ 3
So equations have unique solution if
xa—2+7=%#0
And equations have no solution if
x—2B+7=0and2a—-83+3 %0
And equations have infinite solution if
a—2B+7=0and2a—-83+3 =0

Questionl38

Let S denote the set of all real values of 2 such that the system of
equations

Ax+y+z=1

XxX+Ay+z=1

x+y+2az=1



is inconsistent, then 3 (|1|2+ | 7]) is equal to
[1-Feb-2023 Shift 1]

Options:

A2

B.12

C.4

D.6

Answer: D

Solution:

111
A+2) ] 1 21 =0
1 1 A

A+2)[12°-1)-1A-1+(1-N]=0
A+2)[(A*=22+1)=0.

A+2)A-1) =0=>2=-2,2=1

at A = 1 system has infinite solution, for inconsistent A = -2
so 3 (|-2]°+ | -2|) =6

Questionl19

For the system of linear equationsax+y+z =1,
x+ay+z=1,x+y+ az = B, which one of the following statements is
NOT correct?

[1-Feb-2023 Shift 2]

Options:
A. It has infinitely many solutions if a =2 and p = —1
B. It has no solution if a = =2 and B =1

C.x+y+z-= %if(x=2andB=1

D. It has infinitely many solutionsifa =1 and p =1

Answer: A

Solution:



a1l 1
1 al

11 «
we?=1)—1a-1)+11-a)=0
C-30+2=0
Gloa—D)+afa—1)—2(ax—-1)=0
(a—1)(>+a—-2)=0
a=1,a=-2,1

Fora=1,p=1

x+y+z=1

X +y + z = b } infinite solution
Fora=2,p=1

=0

111
p=f121|=3-1-1-x=1
112
211
1
11 2
211
1
A, = 1 21 =2—1=1=>Z=Z
111

For a = 2= unique solution

Question20

If the system of equations

x+y+az=Db

2x +3y+ 22 =6

x+2y+3z=3

has infinitely many solutions, then 2a + 3b is equal to :
[6-Apr-2023 shift 1]

Options:
A. 28
B. 20
C. 25
D. 23

Answer: D

Solution:

Solution:

x+y+az=>b
2x+D5y+2z=6
X+2y+3z=3

For « solution
A=0,A,=0,4,=0,4,=0



11 a

A= 2 5 2 =0=11-4—-a=0=a=7
123
1 10b

A = 256 =0=2>3-0-b=0=b=3
12 3

Hence 2a + 3b = 23

Question21

For the system of equations

Xx+y+z=6

x+2y+az =10

x + 3y + 5z = B, which one of the following is NOT true :
[6-Apr-2023 shift 2]

Options:

A. System has a unique solution for a« = 3, f # 14.

B. System has a unique solution for a« = =3, = 14.

C. System has no solution for a = 3, = 24.

D. System has infinitely many solutions for a = 3, p = 14.

Answer: A

Solution:

Solution:
111
1 2 «

1 35
(10-3a)—(5—a)+(3—-2)
6 — 2

A =

6 11
10 2 «
B 3 5
6(10 — 3a) — (50 — al3) + (30 — 2pB)
40 — 18+ off — 2P

1 6 1
y= 1 10 «
1 B 5
(50 —of) = 6(5 —a) + (B —10)
10+ 6+ B —of
11 6
Az = 1 2 10

1 3 B
= (2B -30)— (B —10) +6(1)
=p-14

for Infinite solution

A=0, AX=AY=AZ=0

>
o
|

>




xx =3, xp=14
For unique solution o = 3
Ans. Option 1

Question22

Let S be the set of all values of 0 € [—m, ] for which the system of
linear equations
XxX+y+vV3z=0
—-x+ (tan@)y + v7z =0
Xx+y+ (tan0)z =0
has non-trivial solution. Then 2° 50 is equal to

[8-Apr-2023 shift 2] N
Options:

A. 20

B. 40

C. 30

D. 10

Answer: A

Solution:

Solution:

For non trivial solutions
D=0

1 1 V3
-1 tan® V7
1 1 tan©
tan’0 — (V3 —1) - V3 =0
tan® = V3, —1

o= {872 o 3m)

=0

120 59, - 120,

o _ .
- - 5= 20 (Option 1)

Question23

For the system of linear equations

2x —y+3z=5

3x+2y—-z=7

4x +5y+az =

which of the following is NOT correct ?
[10-Apr-2023 shift 1]

Options:



A. The system in inconsistent fora = —5 and B = 8

B. The system has infinitely many solutions for « = —6 and = 9
C. The system has a unique solution for a # =5 and B = 8

D. The system has infinitely many solutions fora = =5 and p =9

Answer: B

Solution:

Solution:

Given
2x—y+3z=5
3x+2y—z=7
4x+ 5y +az =

2 -1 3
3 2 -1
4 5 a
A= T7(a+5)

For unique solution A = 0

o #—D

For inconsistent & Infinite solution
A=0

a+5=0=>2a=-5

A= = 7a+ 35

5 -5
5 3
7 -1 =11(B—-9)

4 B -5

5 -1 3
A=17 2 -1 ‘ =-5(-9)
B
2
3

2 -1 5
A, = 3 2 7
4 5 B
A, =7(B-9)

For Inconsistent system : -

At least one Al, AZ&A3 is not zero a = —5, B = 8 option (A) True Infinite solution:
A=A =A7=0

Fromherep—-9=0=p =9 a=—-5&option (D) True

p=9

Unique solution

oa#—5,B=8- option (C) True

Option (B) False

For Infinitely many solution a must be -5 .

Question24

Let S be the set of values of A, for which the system of equations
62x — 3y + 3z = 42% 2x + 62y + 4z = 1 3x + 2y + 32z = A has no solution.
Then 12 5 A| is equal to .

1€S8

[10-Apr-2023 shift 2]




Answer: 24

Solution:

Solution:
6A -3 3
2 6N 4

3 2 3A

20922 -4)+ (3A—6)+(2-92) =0
182 -142a-4=0
A=1)BA+1)3A+2)=0
>A=1,-1/3,-2/3

A= =0

6A —3 42’
For each values of A, A, = 2 6) 1 #0
3 2 A

12(1+ %+ %) =24

Question25

Let A be a 2 x 2 matrix with real entries such that A = aA + I, where
a€R-{-1,1}.1If det(A2 - A) = 4, then the sum of all possible values of
a is equal to :

[11-Apr-2023 shift 1]

Options:
A.0

5
B. 5
C.2
3
D. 5
Answer: B

Solution:

Solution:
AT = 0A +1
A=oA"+1
A=o(cA+1)+1
A= oA+ (a+ 1)I
Al —o?) = (o + 1)1
1
A——l_a...(l)
PN —")
(1-0a)

A=Al = |A||A=1]...(3)
-l _._ _«a
A-l= o 1= 74




1—-«
Now |A®—A| =
|A|A-I| =4
2
- 1 _ (o _ —4
(1-0)(1-0a

(CP2(1l —a?=a (C2(1 - )P = -«
5

(X1+(x2= E

Question26

If the system of linear equations

7x+ 11ly+az =13

Sx+4y+7z=8

175x + 194y + 57z = 361

has infinitely many solutions, then a + B + 2 is equal to:
[11-Apr-2023 shift 2]

Options:
A.3
B.6
C.5
D.4

Answer: D

Solution:

Solution:

7x+ 1ly+az =13

S5x +4y+7z =8

175x + 194y + 57z = 361

4 sc condition of Infinite Many solution
A =0& Ax, Ay, Az = 0 check.

After solvingwe geta+13+2 =4

Question27

x+1 X X

If x x+2A X = %(1037{ + 81), then 2, % are the roots of the
X X X + A%

equation
[11-Apr-2023 shift 2]

Options:



A 4x*—24x-27=0
B.4x* + 24x + 27 =0
C.4x* —24x+27 =0
D. 4x* 4+ 24x - 27 =0
Answer: C

Solution:

Solution:

x+1 X X

©

x x+d X = =(103x + 81)

co

X X x+d?
Putx=20

Option (C) 4x* — 24x + 27 = 0

3 9
has Root 3 5

Question28

1 2k 2k -1
LetDk= n n’+n+2 n?

n n’+n n>+n+2

[12-Apr-2023 shift 1]

Answer: 6
Solution:
Solution:
1 2k 2k -1
D, = n n*+n+2 n?

n n’+n n’+n+2

.If > D, = 96, then n is equal to
k=1



% 1 >2k >(2k—-1)

9 9 = 96
n n“+n+2 n
n n4+n n*+n+2
n n’+n n?
= n n+n+2 n? =96

n n’+n n’+n+2
R,»R,-R, and R; >R, - R,

IlIl2+I1 1’12

2 0

0 n+2
=>n(2n+4)=96=>n(n+2)=48=>n==06

=96

0
0

Question29

For the system of linear equations
2x+4y+2az=bh

x+2y+3z=14

2x —>3y+2z=8

which of the following is NOT correct?
[13-Apr-2023 shift 1]

Options:

A. It has infinitely many solutions ifa =3, b =8
B. It has unique solution ifa=b =8

C. It has unique solutionifa=b =6

D. It has infinitely many solutions ifa =3,b =6

Answer: D

Solution:
Solution:
2 4 2a
A = 1 2 3 = 18(3 —a)
2 =5 2
b 4 2a
A, =| 4 2 3 | =(64+19b-72a)
8 -5 2

For unique solution A =0

=2a#3 and beER

For infinitely many solution :
A=A =0=A7,=0
=2a=3 “A=0



and b=8 A =0

Question30

If the system of equations

2x+y—-z=1D5

2Xx —J3y+2Az=p

Xx+2y—5z="7

has infinitely many solutions, then (A + 11)2 + (A — 11)2 is equal to
[13-Apr-2023 shift 2]

Options:
A. 904
B. 916
C.912
D. 920

Answer: B

Solution:

Solution:
A=0

2 1 -1
2 =5 A
1 2 =5
=2(25-2A)—-1(-10-2A)—-1(4+5)=0
=251-3x=0
=>A=17

A =0

5 1 -1
p -5 17
7 2 =5
=5(25—34) - 1(-5p—-119) - 12p+35)=0
=2 —-45+5p+119-2p-35=0
=239+3p=0=>n=-13

A +w?+ (a—p?’ =4+ (30

=916

=0

=

=0

Question31

Let the system of linear equations

-x+2y—-9z2=7

-x+3y+72z=9

—-2x+y+5z=8

-3x+y+13z=2A
has a unique solution x = «, y = B, z = y. Then the distance of the point
(a, B, v) from the plane 2x — 2y +z = A is



[15-Apr-2023 shift 1]
Options:

A7

B.9

C.13

D. 11

Answer: A

Solution:

Solution:
—-x+2y—9z=7-(1)
—-x+3y—72=9-(2)
—2x+y+5z=8-(3)
(2) = (1)

y+ 16z = 2(4)

(3) —2x%(1)
—3y+23z=-6—-(5)
3 X% (4) + (5)
71z2=0=2z=0

y =2

x=-3
(=3,2,0) = (a, B, y)
Putin —3x+y+13z=1
A=9+2=11

_ | —6-4-11] _
d‘| 3 | 7

Question32

Let the system of linear equations

Xx+y+az=2

3x+y+z=4

x+2z=1

have a unique solution (x*, y*, z*). If («a, x*), (y*, a) and (x*, —y*) are
collinear points, then the sum of absolute values of all possible values of
a is

[24-Jun-2022-Shift-2]

Options:

A 4

B.3

C.2

D. 1

Answer: C

Solution:



Given system of equations

x+2z=1___ (i)
Salving (i), (1) and (i), we get
x=1,¥=1,z=0(and for unigque solution a = —3)

Mow, (e, 13, (1, a) and (1, —1) are collinear

a 1 1
a 1 =0
1 -1 1

=Sae- 11— 10 +1-1-a)=0
=a—1=0
sa==1

~ Sum of absolute values ofa=1-1=2

Question33

The system of equations

—-kx + 3y — 14z = 25
—15x+4y—-kz=3
-4x+y+3z=4

is consistent for all k in the set
[25-Jun-2022-Shift-2]

Options:

A.R
B.R-{-11, 13}
C.R-{13}
D.R-{-11,11}

Answer: D

Solution:

Solution:

The system may be inconsistent if
-k 3 -14
-15 4 -k =0=>k==%x11
-4 1 3

Hence if system is consistentthenk € R — {11, —11}.

Question34



The ordered pair (a, b), for which the system of linear equations
3x-2y+z=Db

5x —8y+9z =3

2x+y+az=-1

has no solution, is :

[26-Jun-2022-Shift-1]

w(s3)
A
o (-5.-3)

0. (5.1

Answer: C

Solution:

Solution:
3 o=2 1
5 -8 9 =l=-1d4a—-42=0=a=-3
2 1 a

Now 3 (equation (1)) - (equation (2)) —2 (equation (3)) is

ICBx—2v—z—-B)-(5x—8y—9%z—3-2(x+y+az+1)=0

=-3p+3-2=0>5=
3

Soforno solution a=-3and &= %

Question35

If the system of equations
ax+y+z=5,x+2y+3z2=4,x+3y+5z=

has infinitely many solutions, then the ordered pair («, B) is equal to :
[26-Jun-2022-Shift-2]

Options:
A. (1, =3)
B. (-1, 3)
C.(1,3)

D. (-1, -3)

Answer: C



Solution:

Solution:

Given system of equations

ax+y+z=5

x+2y—3z=4 has infinite solution

x+3y-3z=48
7 I |
A= 1 2 3| =0=2a(l)-1(2)+1{(1)=0
13 5
=2a=1
=T |
and Aj=| 4 2 3 | =0
g 5 5

=5(1)-1(20-38)~ 1(12-28) =0

=f8=13
| I |
and A= 1 4 3 | =0=(0-38-5@Q)+1(F-4=0
1 25
=-28+6=0
=f=3
Similarly,
g 1 5
A= 12 4|=0=8=3
1348
(o p=(1.3)

Question36

Let the system of linear equations
Xx+2y+z=2

ax+3y—-z=a

—ax+y+2z2= -«

be inconsistent. Then a is equal to:
[27-Jun-2022-Shift-1]

Options:

A.

N

B. -

O
NI
NIS

o
|
NI



Answer: D

Solution:

Solution:
X+2y+z=2
xX+3y—z=«
—axX+y+2z=—-a

1 2 1
a 3 -1
-—a 1 2
=74+ 2«a

A= =1(6+1)-22a—-«) + 1(a + 3a)

NS RN

A=0=a=—-
2 2 1
a 3 -1
-—ax 1 2

=14+2a#0 for a=-

N

N[

. For no solution a = —

Question37

Let for some real numbers a and B, a = a — ip. If the system of equations
4ix+ (1 +i)y =0 and8(cosz—3“+isin%“)x+5y= 0 has more than one
solution, then % is equal to
[27-Jun-2022-Shift-2]
Options:

A. -2V3

B.2-V3

C.2+V3

D.-2-V3

Answer: B
Solution:
Solution:

Given a = o —ip and
4ix+ (1 +i)y =0....... (i)

2 . .. 20 - _

8(cos?+1sm ?) +ay=0
By (i)
x _ —(1+1i)
v o (iii)
By (i) _
x__—-a
y -1, v3i)

J 2t

Now by (iii) and (iv)



1+i= a

4i 4(-1 + V3i)
sa=(V3-1)+ (3 +1)
=a+ip=(V3—-1)+ (V3 + 1)

Lo _ V3-1_., =
BT vaer 278
Question38

If the system of linear equations
2x+3y—z= -2

x+y+z=14

Xx—y+|A|z=42A-14

where, A € R, has no solution, then
[28-Jun-2022-Shift-1]

Options:
A A=7
B.A=-7
C.A=8
D.A°=1
Answer: B

Solution:

Solution:

2 3 -1
1 1 1
1 =1 |}
ButatA=7,D,=D,=D,=0

P,:2x+3y—-z=-2

P,:x+y+z=4

Pyix—y+|A|z=4A-14

So clearly 5P, — 2P, = P, so at A = 7, system of equation is having infinite solutions.
So A = —7 is correct answer.

=0=

Question39

If the system of linear equations

2x -3y =y +5,

ax+ 5y =B +1,

where a, B, y € R has infinitely many solutions then the value of
|9a + 3B + 5y| is equal to

[28-Jun-2022-Shift-2]



Answer: 58

Solution:

Solution:
If 2x — 3y =y + 5 and ax + 5y = B + 1 have infinitely many solutions then
2 _ —_3 _ Y+ 5

04 5 B+1

=><x=—13—0and3[3+5y=—28

So |9« + 3B + 5y| = | —30 — 28| =58

Question40

If the system of linear equations

2x+y—z="7

x—-3y+2z=1

x + 4y + bz = k, where 6, k € R has infinitely many solutions, then 6 + k
is equal to:

[29-Jun-2022-Shift-1]

Options:
A. -3
B.3

C.6
D.9

Answer: B

Solution:

Solution:
2x+y—z=17
x—3y+2z=1
x+4y+6z=k

Question41



The number of values of a for which the system of equations:
X+y+z=«

ax +2ay+3z=-1

x+3ay+53z=4

is inconsistent, is

[24-Jun-2022-Shift-1]

Options:
A. 0
B.1
C.2
D.3

Answer: B

Solution:

Solution:

1 1 1
a 2o 3
1 3z 5

A=

= 1(10z—9a) — 1{5a— 31~ 1{3c0° = 22)
=g-3a+3+3e - 2a

=35 —6a+3

For inconsistency A=01e. a=1
MNow checkfore=1

xtyt+tz=1 _..{D

x+2y+3z=-1 ... (i)

By (i) x2— (1) =1
x+3y+52=-3

so equations are inconsistent for o =1

Question42

The number of 0 € (0, 4n) for which the system of linear equations
3(sin30)x-y+z=2

3(cos20)x+4y+3z=3

6x+7y+72=9

has no solution, is :

[25-Jul-2022-Shift-1]

Options:
A. 6

B.7



C.8
D.9

Answer: B

Solution:

Solution:

Given,

3(sin30)x —y+z=2

3(cos20)x+4y+3z=3

6x+7y+7z2=9

For no solutions determinant of coefficient will be =0

3sin36 -1 1
~D= 3cos20 4 3 =0

6 7 7
=3sin30(28 —21) + 1(21c0s26 —18) + 1(21cos26 —24) =0
=21sin30+42co0s20—-42=0
=sin30+2c0os20-2=0
=3sin0 — 4sin®0 + 2(1 — 2sin’9) =2 =0
=3sin 6 — 4sin’0 — 4sin’0 = 0
=4sin%0 + 4sin%0 — 3sin® = 0
=sin O(4sin®0 + 4sin® — 3) = 0

..sin® =0
=0 = i, 2o, 3o when 0 € (0, 4m)
or,

4sin’0+4sin®—-3=0
=4sin26 + 6sin® —2sin6 -3 =0
=2sin0(2sin® + 3) — 1(2sin6+ 3) =0
=(2sin®6—1)(2sin6+3) =0

‘s _1
».8in @ = >
or,
sin® = — % [not possible as sin € [—1, 1] ]
‘s _1
..sin @ = 5

_nun 5m 13m 17n
=20= =, =, —, —

6' 6 6 6

- Possi _ n 5o 13m 17m
.. Possible values of 6 = &, 2m, 3, 5 6 6 6

.. Total 7 values of 0 possible.

Question43

The number of real values of A, such that the system of linear equations
2x —3y+5z2=9

x+3y—z=-18

3x —y+ (2°— | A])z = 16

has no solutions, is

[25-Jul-2022-Shift-2]

Options:
A. 0
B.1
C.2



D. 4

Answer: C

Solution:

Solution:

R
A= ‘ 13 -1 =235 =3 1A -1) 30— | 4 =3+ 5(-1-9)
3 .l

=942-9| 1| —43
=91 -9|i]—43
A =0 for 2 values of |4 out of which one is — ve and other is + ve

50, 2 values of A satisfy the system of equations to obtain no solution.

Question44

If the system of linear equations.
8x+y+4z = -2

x+y+z=0

Ax—-3y=p

has infinitely many solutions, then the distance of the point ( AR, - % )

from the plane
8x+y+4z+2=0is:
[26-Jul-2022-Shift-1]

Options:
A.3V5
B. 4

26
C. 3

p. 10
Answer: D

Solution:

Solution:



=8(3)— 1(~A) = 4(~3 - 1)
=24+4-12-4i
=12-3/

So for A= 4, it is having infinitely many solutions.

-2 1 4
%=‘D 11

I _3 D
==2(3)—1{—) + H—u)
=—6-3u=0
Foru=-2
Distance of l4 -2 _—1"| from 8x—yv—dz-2=0 = e e s units

R 3 S Vea-1-16 3
[ ]

Question45

p! (p+1)! (p+2)!
(p+ 1) (p+2) (p+3)!
(p+2)! (p+3) (p+4)!

Let p and p + 2 be prime numbers and let A =

Then the sum of the maximum values of a and B, such that p* and
(p + 2)P divide 4, is .
[29-Jul-2022-Shift-1]

Answer: 4

Solution:

Solution:

p!  (+D! (p+2)!
(p+ 1) (p+2) (p+3)!
(p+2)! (p+3) (p+4)!

1 (p+1) (p+1)p+2)
1 (p+2) (p+2)p+23)
1 (p+3) (p+3)p+4)

=pl.(p+ 1) (p+2)!



1 p+1 p>+3p+2
1 2p+4
1 2p+6

=pl-(p+1)-(p+2)!

0
0
2(p") - ((p+ 1)) ((p+2)Y
2(p+1) - (P ((p+2))

20+ 1) (pH* - ((p +2)1)

- Maximum value of ais 3 and B is 1.

Question46

If the system of equations

Xx+y+z=6

2x +Sy+az =

x+2y+3z-14

has infinitely many solutions, then a + B is equal to
[29-]Jul-2022-Shift-2]

Options:
A.8

B. 36
C.44

D. 48

Answer: C

Solution:

Solution:

Given,

x+y+z=6.....(1)

2x+ 5y +az =B.....(2)

X+2y+3z=14...... 3)

System of equation have infinite many solutions.
.'.AX=Ay=AZ=0 and A=0

111
Now, A= 2 5 « =0
1 23
C,~C—-Cy
C,»C,—Cy
0 0 1
= 2—a 5—-a « =0
-2 -1 3
=2>-2+a+10-2a=0
=28—-a=0
=0 =8

Now,x+y+2z =06
2x+5y+8z=8
x+2y+3z=14



6 1 1
B 58

14 2 3
- C, —6C,

-»C,-C,

0 0 1
B—-—48 -3 8
-4 -1 3
=>—-pB+48-12=0

Ja+pB=8+36=44

X

=0

C
C

1

2 2

=

=0

Question47

(a+1)a+2) a+2 1
The value of (a+2)a+3) a+3 1 is
(a+3)(a+4) a+4 1

[26 Feb 2021 Shift 1]
Options:

A (a+2)(a+3)(a+4)

B. -2
C.(a+1)(a+2)(a+3)

D.0O

Answer: B

Solution:

Solution:
(a+1)a+2) a+2 1
(a+2)a+3) a+3 1

(a+3)a+4) a+4 1
Apply R, » R, — R,
Apply R; » R; — R,

Given, A =

(a+1)a+2) a+2 1
2(a+ 2) 1 0

4a + 10 2 0

Now, expanding along third column,
A =1[4(a+2)—(4a+10)]=4a+8—-4a—-10
=-2

A=

Question48

Let A be a 3 x 3 matrix with d et(A) = 4. Let R, denote the ith row of A. If



a matrix B is obtained by performing the operation R, » 2R, + 5R; on

2A, then det (B) is equal to
[25 Feb 2021 Shift 2]

Options:
A. 16
B. 80
C.064
D. 128
Answer: C
Solution:
Solution:
a b c
Let A = [ d e f ]
g h i
2a 2b 2c
Then, 2A = [ 2d 2e 2f ]
2g 2h 2i

Now, perform the operation
R, = 2R, + 5R; on 2A, we get

2a 2b 2c
B = 4d + 10g 4e + 10h 4f + 10i

2g 2h 2i
Using property of invariance to calculate |B|, apply
R, > R, - 5R,
2a 2b 2c a bc
|IB| = 4d 4e 4f =2x4x%x2 d e f ["det(A) = 4]
2g 2h 2i g h i
=16 x d et(A)
=16x4 =64
Question49
Xy z
Let A = y z x , where x, y and z are real numbers, such that
Z XYy

Xx+y+z>0and xyz = 2. IfA2=I3, thenthevalueofx3+y3+23is

[25 Feb 2021 Shift 1]



Answer: 7

Solution:
Solution:
XV z
Here, A = [ y Z X ]
Z Xy
XYy 2z
|A] = y z X =x3+y3+z3—3xyz
Z Xy
|A% | =]1,] =1
|(x3+y3+z3—3xyz)2| =1

= x3+y3+23—3xyz =1
> xX+y +2° =14+3xyz["x+y+z>0]

= =1+ 3(2)
=7 [ xyz = 2]
Question50

Consider the following system of equations

x+2y—3z=a

2x+6y—11z=Db

x—2y+7z=c

where, a, b and c are real constants. Then, the system of equations
[26 Feb 2021 Shift 2]

Options:

A. has a unique solution, when 5a = 2b + ¢

B. has infinite number of solutions when 5a = 2b + ¢
C. has no solution for all a, b and c

D. has a unique solution for all a, b and ¢

Answer: B

Solution:

Solution:
Given, system of equation can be written as AX = B, where

1 2 =3 7 X a
A=) 26 -11 |, x=]| 7y |.B=| b | Then
1 =2 - z c

7
1 2 -3
Al =2 6 -1
1 -2 7

= 1(42 — 22) — 2(14 + 11) — 3(—4 - 6)
=20-50+30=0



a 2 -3

Al = | b 6 -11
c -2 7
=a(42 —-22)—-2(7b+ 11c)
— 3(—2b — 6¢)
= 20a— 14b — 22c + 6b + 18c
=20a—-8b—-4c =4(ba—-2b—c)
1 a -3
Al =1 2 b -11
1 ¢ 7
=1(7b+ 11c) —a(1l4 + 11) — 3(2c — b)
= —-25a+ 10b + 5¢c = —5(5a —2b —¢)
1 2 a
Al =] 2 6 b
1 -2 ¢
=1(42-22)-2(14+11) — 3(—4 — 6)
=20-50+30=0
a 2 -3
Al = | b 6 -11
c -2 7
=a(42 —-22)—-2(7b+ 11c)
— 3(—2b — 6¢)
= 20a - 14b — 22c + 6b + 18c
=20a—-8b—-4c =4(ba—-2b—-c)
1 a -3
Al = 2 b —-11
1 ¢ 7
=1(7b+ 11c) —a(14 + 11) — 3(2c — b)
= —-25a+ 10b + 5¢c = —5(5a —2b —¢)
1 2 a
Al =] 2 6 b
1 -2 ¢
= —10a+ 4b + 2c
= —-2(5ba—-2b-c¢)

For infinite solution,
|Al=1A|=1A,|=]A5] =0
= ba—-2b—-c=0=5a=2b+c

Question51

The following system of linear equations
2x+3y+2z2=9

3x+2y+2z2=9

Xx—y+4z =8

[25 Feb 2021 Shift 2]

Options:

A. does not have any solution
B. has a unique solution

C. has infinitely many solutions

D. has a solution («, B, y) satisfying o + BZ + y3 =12



Answer: B

Solution:

Solution:
The given system of equations is non-homogeneous and it can be written as,

ERINEg

i,e,, AX =B

Now, |A| =2(8+4+2)-3(12-2)+2(-3-2)
=20-30-10=-20=0

| A| #0, then this system have unique solution.

Question52

If the system of equations
kx+y+2z=1

—-2x—-2y—-4z=3

3x —y — 2z = 2 has infinitely many solutions, then k is equal to ..........
[25 Feb 2021 Shift 1]

Answer: 21

Solution:

Given equations, kx +y+ 2z =1
3x—y—2z=2
—2x—-2y—4z=3

For infinitely many solutions,
A=Ax=Ay=Az=0

k 1 2
Here, Ay = 3 2 -2 1| =0
-2 3 -4

= k(—-8+6)—1(-12-4)+2(9+4)=0
= —2k+16+26=0

=2k =42

k=21

Question53

Let A and B be 3 x 3 real matrices, such that A is symmetric matrix and
B is skew-symmetric matrix. Then, the system of linear equations
(A’B? - B2A?)X = 0, where X is a 3 X 1 column matrix of unknown

variables and O is a 3 X 1 null matrix, has
[24 Feb 2021 Shift 2]



Options:

A. no solution

B. exactly two solutions

C. infinitely many solutions
D. a unique solution

Answer: C

Solution:

Solution:
Given, A be a 3 x 3 matrix. A is symmetric and B is skew-symmetric.
~ AT =A,B"=-B
Let A’B* - B?A% =P
PT = (A2B% — B2A%)T = (A%B?)T — (B2AY)T
= B?A” - A’B® = —(A’B* - B*A%) = -P
P’ =-P
P is skew-symmetric. .. |P| =0
Hence, PX = 0 have infinite solutions.

Question54

For the system of linear equations

x—2y=1,x-y+kz=-2,ky+ 4z = 6, k € R, consider the following
statements

(A) The system has unique solution, if k # 2, k # -2

(B) The system has unique solution, if k = -2

(C) The system has unique solution, if k = 2

(D) The system has no solution, if k = 2

(E) The system has infinite number of solutions, if k # —2

Which of the following statements are correct?
[24 Feb 2021 Shift 2]

Options:

A. (C) and (D)
B. (B) and (E)
C. (A) and (E)
D. (A) and (D)
Answer: D

Solution:

Solution:
Given,x—2y+0z=1
x—-y+kx=-2
Ox+ky+4z=6



1 -2 0

Here, A = | 1 -1 k | =1(-4-Kk) +2(4)
0 k 4
=—4-K*+8=4-%k
1 -20
A=] -2 -1 k | =1(-4-K%) +2(-8-6k)
6 k 4

=—-4-k*-16 - 12k = —-k* — 12k — 20
If A= 0, then it has unique solution i.e. 4 — k> =0
=k # £2 for unique solution.
Also at k=2
A, =-2"-12x2-20=-48#0
Then, in this case it has no solution.
Hence, statement (A) and statement (D) both are correct.
=k # x2 for unique solution. Also atk = 2
Then, in this case it has no solution.
Hence, statement (A) and statement (D) both are correct.

Questionb5

The system of linear equations :
3x -2y —kz=10; 2x — 4y - 2z = 6; x + 2y — z = 5m is inconsistent if :
24 Feb 2021 Shift 1

Options:
_ _ 4
B. k=3, me&R

C.k#3, m=

(S

D.k=3 m=#

U1l

Answer: D

Solution:

Solution:
3 -2 -k
A= 2 -4 =2 =0
1 2 -1
=224 +2(0)-k(8)=0=>k =3
10 -2 -3
A, = 6 —4 -2
5m 2 -1

10(8) = 2(—=10m + 6) — 3(12 + 20m)
8(4 — 5m)

3 10 -3
A, = 2 6 =2
1 5m -1
(=6 + 10m) — 10(0) — 3(10m — 6)

3
0



3 -2 10
2 -4 6
1 2 5m
= 3(—20m — 12) — 2(6 — 10m) + 10(8)

= —-40m + 32 = 8(4 — 5m)
For inconsistent,

A =

Z

k = 3&m = %
Question56
3 -1 =2
Let P = 2 0 « , where a € R. Suppose Q = [qij] is a matrix
3 -5 0
satisfying PQ = KI ; for some non-zero k € R. If q,; = - % and |Q| = k;,

then o + k? is equal to__
24 Feb 2021 Shift 1

Answer: 17

Solution:

Solution:
Given that
PQ = kI
Pl Q| =k°
= |P| =2k 0= Pis an invertible matrix
“PQ = kI
~Q =kP I
.~ _ _ad.P
~Q = 5
.. __k
'q23 - 8
(Ba+4) _ _k _
5 =-3 =k=4
S|P =2k=2k =10+ 6a
Put value of k in (i)... we get o = —1
Ll +kP=1416=17.

Questionb7

1 + sin’x sin’x sin’x
The solutions of the equation cos’x 1+cos’x  cos’x
4sin2x 4sin2x 1+4sin2x

=0,(0<x<m), are
[18 Mar 2021 Shift 1]



A. %,g

Answer: D

Solution:
Solution:
1 + sin’x sin’x sin®x
Given, cos’x 1+ cos*x cos’x =0
4sin2x 4sin2x 1+4sin2x
(0<x<m)

Applying R, » R, + R,

2 2 1
cos’x 1+ cos’x cos’x =0
4sin2x 4sin2x 1+4sin2x
Applying C, » C, = C,,
0 2 1
-1 1+ cos’x cos’x =0
0 4sin2x 1+4+4sin2x
= 2+ 8sin2x—4sin2x = 0 (expanding along C, )
= 4sin2x=—2:>sin2x=—%
= I _ I - /n 1lino
= 2x=mn+ 6,2r[ 6ﬁZX 5 6
_ 70 1lmo
= - =
12" 12

[Note You can also solve by applying C, = C, - C,and C, > C, - C, ]

Question538

If A = ( ,0 sina ) anddet(Az—
sina 0

[17 Mar 2021 Shift 1]

Options:

AT

B. 3

c. I

%f ) = 0, then a possible value of a is



II
D. 5

Answer: C

Solution:

Solution:

0 sina
A= | )
sinaa 0

and det (A% - %I | =0

'AZ—( 0 sin(x)( 0 sin(x)

sina 0 sina 0
AZ = ( sina 0 )
0 sin‘a
L1 ( 1/2 0 )
2 0 1/2
(AZ— l) _ ( sina — 1/2 0 )
2 0 sinZa — 1/2
. 1 sin®o — 1/2 0
det(A B 51 ) ) 0 sin®a — 1/2

is one possibility.

Questionb9

If x, y, z are in arithmetic progression with common difference

3 4v2 x
d, x # 3d, and the determinant of the matrix 4 5V2 y is zero, then
5 k =z

the value of k? is
[17 Mar 2021 Shift 2]

Options:
A. 72

B. 12

C. 36
D.6

Answer: A

Solution:



Solution:

Method (1)

Given, x, y and z are in AP with common difference =d

. x = First term

y = Second term of AP = First term + Common difference

=2 y=x+d...(i)

and z = Third term of AP = Second term + Common difference
=2 z=(x+d)+d =x+ 2d...(ii)

Also, given x # 3d .....(iii)

3 4V2 x
and 4 5V2 y =0

5 k =z
Applying R, » R, + R, — 2R,, we have

3 4V2 X
0 k—6v2 0 =0
5 k z

=(k — 6v2)(3z — 5x) = 0( Expanding along R, )
Eitherk—6v2 =0o0r3z—5x=0
=>k=6vV2o0r3(x+2d)-5x=0 [from Eq. (ii)]
=x = 3d which is not possible as in Eq. (iii).

~ k = 6v2 is only one solution.

Hence, k* = (6v2)?

= k*=72

Question60

If 1, log,,(4" — 2) and log,, ( 4* + £ are in arithmetic progression for a

real number x, then the value of the determinant

Z(X—%) x—1 x° iS
1 0 X
X 1 0

[17 Mar 2021 Shift 2]

Answer: 2
Solution:
; X x, 18 .
Given 1, log,,(4™ — 2), log10(4 + &) arein A.P.
~.2log,,(4* = 2) = 1 + log,, ( 4% + %) = log,,10 + log,, ( 4% + %

=log,,(4* — 2)* = 10910( 10 x (4X + %) )

= (4*=2)2=10x 4"+ 36
=(4%)2 - 4(4%) + 4 = 10 x 4* + 36
=(4%% - 144 -32=0= (4*—16)(4*+2) =0



=4 = 16 or 4 = —2( Rejected because 4* > 0, Vx €R)
> 48=45x=2

1 2 314
Z(X— 5) x—1 x _ L0 2 ~ >
1 0 x 210
X 1 0
Question61

Let A = [a;) ] and B = [;] = [ g ],suchthatAB=Band

C

a+d = 2021, then the value of ad — bc is equal to
[17 Mar 2021 Shift 2]

Answer: 2020

Solution:

Solution:
Given,

=len =111

ie.B=#0

and AB=B

= AB—-B=0=>BA-1)=0
= |(A-I)B| =0

“B=#0

“|A-1] =0=

(a-1) b |
c (d —1)
= (a—1)(d —1)—=bc=0=ad —bc =2020

Question62

sin’x 1 + cos?x cos2x
The maximum value of f (x) = 1+sin’x  cos’x cos2x , XERIis

sin’x cos®x sin2x
[16 Mar 2021 Shift 2]

Options:
A V7

3
B'Z



C.V5

D.5
Answer: C
Solution:
Solution:
sin®x 1+ cos?x cos2x
Given, f(x) = 1 +sin’x  cos’x  cos2x

sin’x cos’x sin2x
On applying C, » C, + C, , we get
sin’x + 1 + cos’x 1 + cos’x cos2x
f(x) = 1 + sin’x + cos’x  cos’x  cos2x

sin?x + cos’x cos’x sin2x

2 1+ cos’x cos2x

f(x) = 2 cos’x cos2x

1 cos’x sin2x
On applying R, = R, - R,

0 1 0

f(x) = 2 cos’x cos2x

1 cos?x sin2x

f(x) = —-1(2sin2x — cos 2x)
As, we know that, if f(0) = Asin® + Bcos©

Then, — VA2 + B? < £(0) = {A? + B
Here, we have, f(x) = cos2x — 2sin2x
V22412 <f(x) = V22412

—V5 <f(x) <V5 _

So, maximum value of f (x) is V5 .

Question63

Let «, B, y be the real roots of the equation,

x3+aX2+bx+c=O,(a, b,c€ Rand a, b # 0). If the system of
equations (inu, v, w) given byau +pBv+yw=0,Bu+w+aw =0

2
yu + av + Bw = 0 has non-trivial solution, then the value of I is

[18 Mar 2021 Shift 1]
Options:

A.5

B. 3

C.1

D. 0

Answer: B



Solution:

Solution:

Given, «, B, y are the real roots of x> + ax* + bx + ¢ = 0, wherea, b, c ERand a, b # 0
S+ B +y= Sum of roots taken one at a time = —a

op + By + ya = Sum of roots taken two atatime =D

opfy = Product of roots = —c

Also, given system of equationsinu, v, w

cau+pBv+yw =0
Bu+yv+aw =0 }
yu+ov+pw=0

has non-trivial solution.

o« By

y o B

sa(py — o?) — B(B* — ya) + y(ap — y?) = 0 (expanding along R,)
= apy — o’ - B>+ aBy+afy -y’ =0
= o+ B> +y° = 3aBy
Then (using standard result),
Eithera+B+y=0o0ra=B=vy

fa+B+y=0, then —a=0
=a = 0 which is not possible according to given condition.
S+ B+ y =0 (not possible)

Now,
a+B+y=-—a
> at+at+a=—-a (Ca=p=y)
=a = —3a...(i)
ofp+By+va=D>b
= b = 3a’..(ii)

Using Eqgs. (i) and (ii),

a2

b = 3

Question64

Let the system of linear equations

4x+ Ay +22=0

2x—y+z=0

px+2y+3z=0,2,p€R

has a non-trivial solution. Then which of the following is true?
[18 Mar 2021 Shift 2]

Options:
A.p=6,A€R
B.A=2,p€R
C.A=3,peR
D.u=-6,A€R

Answer: A

Solution:



Solution:

Given, system of linear equations
Ix+ Ay +2z2=0

2x—y+z=0

px+2y+3z=0

For non-trivial solution, A = 0

4 A 2

2 -11 =0

n 2 3
=2>4(-3-2)—-A6-1n)+2(4+1n)=0
= —A6-p)—-2(6-n)=0
>(6-1A+2)=0
=»> A=—-2and p€R or n=6 and A €R.

Question65

The system of equations kx+y+z=1,x+ky+z=kandx+y+zk = K2
has no solution, if k is equal to
[17 Mar 2021 Shift 1]

Options:
A. 0O

B.1

C. -1

D. -2
Answer: D

Solution:

Solution:

kx+y+z=1

x+ky+z=k

x+y+kz= Kk

For this set of equations to have no solution, A =0

k11
1 k1 =kk?’-1)-1(k-=1)+(1 =k)

11k
=k -k-k+1+1-k=k>—3k+2
Now, A =0
>k -3k+2=0=(k-1
= (k-1)k-1)(k+2)=0
ck=1,-2

x+y+z=1
Ifk=1x+y+z=1
XxX+y+z=1

There are same equations and they will have infinite solutions.
So,K = -2

k2 +k—=2)=0




Question66

Let
.2 2
sin“x —2 + cos“x Ccos2X
f (X) = 2 + sin®x cos®x Ccos2Xx ’
sin®x cos’x 1+ cos2x

x € [0, n]Then the maximum value of f (x) is equal to
[27 Jul 2021 Shift 1]

Answer: 6

Solution:

Solution:
-2 -2 0
2 0 -1
sin’x cos’x 1+ cos2x
(Ri»R,—R, &R, » R, - R,)
—2(coszx) +2(2+2cos2x+ sinzx)

4+ 4cos2x — 2(0052x - sinzx)
f(x) =4+ 2cos2x

max = 1

fx), ., =4+2=6

max

Question67

Let

C

M = {A: (3’ ) ra,b,c,d € {£3, £2, =1, 0} }

Definef : M - Z, as f(A) = det(A), for all A € M where Z is set of all
integers. Then the number of A € M such that f(A) = 15 is equal to

[25 Jul 2021 Shift 1]

Answer: 16

Solution:

|A| = ad —bc =15

where a, b,c,d € {£3, £2, =1, 0}

Caselad =9 &bc=-6

For ad possible pairs are (3, 3), (=3, —3)

For bc possible pairs are (3, —2), (=3, 2), (=2, 3), (2, —3)
So total matrix =2x4 =8

W w



Casellad =6 &bc=-9
Similarly total matrix =2 x4 =38
= Total such matrices are = 16

Question68

sinX CO0SX COSX
The number of distinct real roots of cosx sinxX cosx = 0 in the interval

COSX COSX Sinx

sxs%h:

[25 Jul 2021 Shift 2]

AN

Options:
A 4
B.1
C.2
D.3

Answer: B

Solution:

Solution:

sinx cosx cosx

I
e
|

I\
ol
I\

COSX SsinxXx cosx

N
NS

COSX COSX Sinx
Apply :R, - R, - R, &R, » R, - R,

sinxXx — cosx CosSX — sinx 0
0 sinX — cosX cosXx — sinx =0
COSX cosX sinx
1 -1 0

(sinx — cosx)2 0 1 -1 =0

COSX COSX Ssinx

(sinx — cos x)z(sinx + 2cosx) =0
o

4
Question69
Let A = [ z 3 ] , @ € R be written as P + Q where P is a symmetric

matrix and Q is skew symmetric matrix. If det(Q) = 9, then the modulus
of the sum of all possible values of determinant of P is equal to :
[20 Jul 2021 Shift 1]



Options:
A. 36
B. 24
C. 45
D. 18

Answer: A

Solution:
Solution:
2
A= [ 3 ],aER
a o0
B 2 3+a "
A+ AT 2
and P = =
2 a+3 0
_ 2 -
. 3_a -
0
_ AT 2
andP=A A =
2 a—3 0
_ 2 -
As, det(Q) =9
>(a—3)? =36
=2a=3%6
.'.a=9' -3
) 3+a
det.(P)=| +%>< 2
a+
B =
_ 2
=0—%=0,fora=—3
_o_(a=3%__1 _
=0 7 = 4(12)(12),f0ra—9

. Modulus of the sum of all possible values ofdet. (P) = | =36 |+ | 0| = 36 Ans.
= Option (1) is correct

Question70
1, ifi=j
Let A = [aij] be a 3 X 3 matrix, where a; = -x , ifli—jl=1
2x+1 , otherwise

Let a function f : R - R be defined as f(x) = det(A)Then the sum of
maximum and minimum values of f on mathbfR is equal to:
[20 Jul 2021 Shift 1]

Options:

20
A. 57



c. 20

88
D. 57

Answer: D

Solution:
Solution:

1 —-x 2x+1
A= —X 1 —X

2x+1 —x 1
|A| = 4x° — 4x% — 4x = f (x)
f(x) =43x*=2x-1)=0

=1
3

ff(1)=—4;£(-1) =2

T 27

Question71
Let a, b, ¢, d be in arithmetic progression with common difference A. If

x+a—c X+b x+a
x—1 x+c x+b = 2then value of 22 is equal to .
x—b+d x+d x+c

[20 Jul 2021 Shift 1]

Answer: 1

Solution:

Solution:
x+a—-c x+b x+a
x—1 x+Cc X+b =2
x—b+d x+d x+c
C,»Cy, =Gy
x—2A A xX+a
= x—1 A x+Db =2
x+2A A xX+cC
R,»R,-R;, R;—»R;-R;



x—2A 1 x+a
2A—-1 0 A
4N 0 2A

=1(42%2 =422 +2)) =2
=}\2 = ]_

=A =2

Question72

For real numbers a and B, consider the following system of linear
equations :

x+y—z=2,x+2y+az =1, 2x —y + z = BIf the system has infinite
solutions, then a + B is equal to

[27 Jul 2021 Shift 1]

Answer: 5
Solution:
Solution:

For infinite solutions
A=A =A,=A;=0

1 1 -1
A= 1 2 « =0
2 -1 1
3 0 O
A= 1 2 a| =0
2 -1 1
A=32+a)=0
=20 = -2
12 -1
A= 11 -21]=0
2 p 1
1(1+2B)—2(1+4)—(B—-2)=0
B—7=0
p=7
“a+p=>5Ans.
Question73

The values of a and b, for which the system of equations
2x+3y+6z=8

X+2y+az=>5

3x+5y+9z=Db

has no solution, are :

[25 Jul 2021 Shift 1]



Options:
A.a=3,b=13
B.a#3,b=#13
C.az3,b=3
D.a=3,b=13

Answer: A

Solution:

Solution:
2 36

D= 1 2 a =3-a
3509
2 38

D= 1 25 =b-13
35D

Ifa=3,b =13, nosolution.

[ ]
Question74

The values of A and p such that the system of equations
Xx+y+z=6,3x+5y+ 5z =26, x+ 2y + Az = p has no solution, are :
[22 Jul 2021 Shift 2]

Options:

A A=3,1=5
B.A=3,p=#10
C.A#2,1=10
D.A=2,p=#10

Answer: D

Solution:

Solution:

XxX+y+z=6.... (i)
3x+ 5y + 5z =26 ....... (ii)
X+2y+Az =10 ........ (iii)

5x (i)—(ii)=22x=4=x=2
- from (i) and (iii)
vy+z=4.... (iv)

2y + Az =1 -2

(v) — 2 x (iv)

=2(A—-2)z=1n-10
_b- 10 - 10
=7 ) &y=4- }x 5

. For no solution A = 2 and u = 10.



Question75

The value of k € R, for which the following system of linear equations
3x—-y+4z=3

Xx+2y—3z=-2

6x +5y+kz=-3

has infinitely many solutions, is :

[20 Jul 2021 Shift 2]

Options:
A. 3
B. -5
C.5
D. -3
Answer: B
Solution:
Solution:

3 -1 4

1 2 -3 =0

6 5 K
=3(2K +15)+K +18-28=0
7K +35=0=>K = -5
Question76

[x+ 1] [x+2] [x+ 3]

Let A = [x] [x+3] [x+3] , where [t] denotes the greatest integer
[x] [x+2] [x+4]

less than or equal to t. If det(A) = 192, then the set of values of x is the
interval
[27 Aug 2021 Shift 2]

Options:

A. [68, 69]
B. [62, 63]
C. [65, 66]
D. [60, 61]

Answer: B



Solution:

Solution:

[x+ 1] [x+ 2] [x+ 3]
Given, A = ( [x] [x + 3] [x+ 3] )
[x] [x+ 2] [x+4]

[x]1+1 [x]1+2 [x]+3
( [x] [x]1+3 [x]1+3 ) (“[x+nl=n+[x],nEl

[x] [x]1+2 [x]+4
Applying R, » R, - R;, R, » R, — R,

-1

[x] [x]1+2 [x]+4
det(A) = 1([x] + 4 + [x] + 2) — 1(—[x])
= 3[x] +6
~det(A) = 192
= 3[x] + 6 =192
= [x] = 62
=262=<x<6

= X €[62,63)

Question77

Let A(a, 0), B(b, 2b + 1) and C(0, b), b= 0, | b| #1, be points such that
the area of AABC isl sq. unit, then the sum of all possible values of a is
[27 Aug 2021 Shift 2]

Options:

A —2b

B. 2b

Solution:
Solution:
A(a, 0), B(b, 2b + 1), C(0, b)
a 0 1
AreaofAABC=% b 2b+1 1 ==x1
0 b 1

:%[a(b +1)+b = +1

=>a_2—b20r—2—b2
T b+1 b+1




—2Db?
b+1

Sum of all possible values of a =

Question78

If the following system of linear equations 2x+y+z=5,x-y+z=3
and x + y + az = b has no solution, then
[31 Aug 2021 Shift 1]

Options:
=_1 7
A.a= 3 and b # 3

B.a#%andb=7

Wl

C.a¢—%andb=

(GSIEN

1 7
D.a= 3 and b # 3
Answer: D

Solution:

Solution:
2 1 1
1 -11
1 1 a
=1-3a

A= =2(-a-1)—-1(a-1)+(1+1)

2 1 5
A= 1 -13 | =2(-b-3)-1
1 b

)

1
(b-3)+5(1+1

AB
NOW,Z=K
If A =0and A; # 0, then no solution
1-3a=0
=7-3b=#0
1 7
a=§,b¢§

=7-3b

Question79

If a + B + y = 2n, then the system of equations
X + (cosy)y + (cosB)z =0

(cosy)x+y+ (cosa)z =0

(cosB)x+ (cosa)y+z=0

has :

[31 Aug 2021 Shift 2]

Options:



A. no solution

B. infinitely many solution
C. exactly two solutions
D. a unique solution

Answer: B

Solution:

Solution:
Givena+B+y=2n
1 cosy cosP

A= cosy 1 cosa

cosp cosa 1

=1 — cos?a — cos y(cosy — cos acosB) + cos p(cosacosy — cosp)
=1 — cos’a — cos’p — cos’y + 2 cos acos P cosy

—cos(o + B) cos(a — B) — cos y(cos(2m — (a + B)) — 2 cos acosP)
—cos(2m — y) cos(a — B) — cos y(cos(a + B) — 2 cos acosp)
—cosycos(a — B) + cosy(cosacosp + sinasinp)

—cosycos(a — B) + cosycos(a —B)

o

Question80

If the system of linear equations

2x+y—-z=3

X—y—Z=«

3x+3y+Bz=3

has infinitely many solution, then a + B — ap is equal to
[27 Aug 2021 Shift 1]

Answer: 5

Solution:

Solution:

Given, system of equation
2x+y—-z=3

X—y—Z=0«
3x+3y+pz=3

has infinitely many solutions,
ifA=0,A=A,=A;=0

2 1 -1
Now,A = 1 -1 -1 =0
3 3 B

=22(-p+3)—-1(B+3)—-1(3+3)=0
=>B=-1



3 1 -1
a -1 -1
3 3 -1

=23(1+3)-1(-a+3)—-1B8a+3)=0
=212+a-3-3a-3=0

A, =

1 =0

=>(x=3

2 3 -1
Also, A, = 1 a -1 =0

3 3 -1
=22(—wa+3)—-3(-1+3)-1(3-3a) =0
=0 =3

2 1 3
and A, = 1 -1 « =0

3 3 3
=22(-3-3a)—-1(3—-3a)+3(3+3)=0
=2-3a+9=0
=a=3
La=3,B=-1

So,a+B—-af=3-1-3(-1)=5

Question81

Let |2| be the greatest integer less than or equal to 2. The set of all
values of lambda for which the system of linear equations x+y +z = 4,
3x+2y+ 5z =3, 9x+ 4y + (28+ | A|)z = | 7| has a solution is

[27 Aug 2021 Shift 2]

Options:

A.R

B. (=, =9) U (-9, »)
C.[-9, —8)

D. (=, =9) U [-8, «)
Answer: A

Solution:

Solution:

Given, system of equations
X+y+z=4
3x+2y+5z=3

I + 4y + (28 + |A])z = |A|

11 1
A=| 32 5

9 4 28+
= 1(56 + 2|A| — 20) — 1(84 + 3|A| — 45) + 1(— 6)
=—(|]Al +9)

If A= 0i.e|Al +9 = 0, then system of equation has unique solution.
If [A| +9 =0, then A; = A, = A; = 0, the system of equation has infinite solution.

=>AER




Questiond2

Let O € ( 0,7 ) . If the system of linear equations

(1 + cos?0)x + sinzey +4sin30z=0

cos’0x + (1 + sin’0)y + 4sin30z =0

cos’0x + sin’0y + (1 + 4sin30)z = 0

has a non-trivial solution, then the value of 0 is
[26 Aug 2021 Shift 1]

Options:

4
A. 35

=3

B.~

C.

ol

ol
=

D.

Answer: B

Solution:
Solution:
1 + cos’0 sin’0 4sin36
= cos’0  1+sin’0 4sin30 =0
cos?0 sin’0 1+4sin360

Applying R, » R, — R;, we get
1 0 -1
cos?0 1 + sin’0 4sin360 =0

cos’0  sin’0 1 +4sin30
Applying C; » C, — C,, we get

1 0 0

cos?0 1 +sin®0  4sin36 + cos?0 =0

cos’0 sin’0 1+ 4sin30 + cos?0

=(1 + sin?0)(1 + 4sin 3 0 + cos?0) — sin®0(4sin3 0 + cos’0) = 0
=1+ 45sin 30 + cos?0 + sin’0 + 4sin’0sin 30 + sin®0cos’0 — 4sin’0sin 30 — sin’0cos’0 = 0
=1+ 4sin30 + cos?0 + sin?0 = 0
=1+4sin306+1=0
=4sin30+2=0
-1

=sin30 = —
_ II

~36 = (n+€)
_ 7m

~0=13

Question83



Two fair dice are thrown. The numbers on them are taken as A and p,
and a system of linear equations

Xx+y+z=5,x+2y+ 3z =p and

x+3y+2az=1

is constructed. If p is the probability that the system has a unique
solution and q is the probability that the system has no solution, then
[26 Aug 2021 Shift 2]

Options:

1 1
A.p=¢zandq= =

Solution:

Solution:
XxX+y+z=5
XxX+2y+3z=1
x+3y+2Aaz=1

111

A= 12 3 =2A-9)+3-2)+(3-2)=A-5
1 3 2

For unique solution A = 0

=>A#D5H

And A;orA,orA; #0

115
Ay = 12

131
If A; # 3 and A = 0, then no solution
p=3andA=5

p = Probability of unique solution =

=2-3p)+p-1)+5=6-2pn

g = Probability of no solution =

Question84

Consider the system of linear equations

-x+y+2z2=0

3x—ay+5z=1

2x —2y—az =7

Let S; be the set of all a € R for which the system is inconsistent and S,
be the set of all a € R for which the system hasinfinitely many solutions.
If n(S,) and n(S,) denote the number of elements in S, and S,



respectively, then
[1 Sep 2021 Shift 2]

Options:

A.n(S;) =2 and n(S,) =2
B.n(S;) =1and n(S,) =0
C.n(S;) =2andn(S,) =0
D. n(S;) = 0 and n(S,) = 2
Answer: C

Solution:

Solution:

For in consistent system of equations
[A = 0 and atleast one is non-zero in A;, A, and .A;]

-1 1 2
A= 3 —-a 5 =0
2 -2 -—a
»a’-7a+12=0
=a=3,4
0o 1 2
A, = 1 —-a 5 = 15a + 31
7 =2 -—a
A, #0fora=3,4
=n(S;) =2

Now, for infinitely many solutions.
IfA=0alsoA, =A,=A,=0

Which is not possible for any real value of a
=>n(S,)=0

Question85

If the system of linear equations,

XxX+y+z=6

Xx+2y+3z=10

3x+2y+2z=p

has more than two solutions, then p - A?is equal to
[NA Jan. 7, 2020 (ID)]

Answer: 13

Solution:



X+y+z=6.... (i)
x+2y+3z=10 ..... (ii)
3Xx+2y+Az=1...... (iii)

From (i) and (ii),
fz=0=x+y=6andx+ 2y =10
=2y=4,x=2

(2,4,0)
fy=0=x+z=6andx+3z=10
=»z=2andx =4

(4,0, 2)

So, 3x + 2y + Az = u, must pass through (2,4,0) and (4,0,2)
S0,6+8=pu=>n=14

and 12+ 2A =1

12422 =14=>1r=1
So,p—A*=14-1=13

Question836

Let A = [aij] and B = [bij] be two 3 X 3 real matrices such that
b, = (3)"*1~%a,, where i, j = 1, 2, 3. If the determinant of B is 81, then

the determinant of A is:
[Jan. 7, 2020 (11)]

Options:
A.1/3
B.3

C. 1/81
D. 1/9

Answer: D

Solution:

Solution:
It is given that |B| = 81

by, by, by, 3%,, 3'a,, 3%,
~|B|=] by b, by | =] 3a
by, by, by, 3%a
=81 =3%.32.3" | A|
3" = 3%A] = |A] = £

Question87

Let two points be A(l1, —1) and B(O0, 2). If a point P(x’, y') be such that
the area of APAB = 5 sq. units and it lies on the line, 3x +y—-42 =0,
then a value of 2 is:

[Jan.8,2020 (I)]

Options:



A 4

B.3
C.1
D.-3
Answer: B
Solution:
Solution:
0 2 1
_1 _ _
D=5]1 -11 5
x vy 1

=2>-2(1 -x)+(y +x)==x10
=2-2+2x+y +x ==x10
=23x+y =120r3x +y = -8
SJA=3,-2

Question88

If the matrices A =

equal to:
[Jan. 9, 2020 ()]

Options:
A.8

B. 16
C.72
D.2

Answer: A

Solution:

Solution:

, B=adjA and C = 3A, the

11 2
|Al = [ 1 3 4 ] =((9+4)-13-4)+2(-1-3))

1 -13
=13+1-8=6

ladjB| = | adj(adjA) | = | A"~ = |A|* = (36)?

ICl= |3A] =3°x6
ladjB| _ 36 x 36 _ g

Hence, =
IC] 3¥x6

|adjB| s
n IC] 1S



Question39

The following system of linear equations
7x+6y—22=0

3x+4y+2z2=0

x — 2y — 6z =0, has

[Jan. 9, 2020 (11)]

Options:

A. infinitely many solutions, (x, y, z) satisfying y = 2z.
B. no solution.

C. infinitely many solutions, (x, y, z) satisfying x = 2z.
D. only the trivial solution.

Answer: C

Solution:

Solution:

The given system of linear equations
7x+6y—2z=0...... (i)
3x+4y+2z=0....... (ii)
X—2y—6z2=0....... (iii)

Now, determinant of coefficient matrix

7 6 -2
A= 3 4 2
1 -2 -6

= 7(—20) — 6(—20) — 2(—-10)

=-140+120+20=0

So, there are infinite non-trivial solutions.

From eqgn. (i) +3 x (iii ); we get

10x—20z=0=x =2z

Hence, there are infinitely many solutions (x, y, z) satisfying x = 2z

Question90

For which of the following ordered pairs (p, 6), the system of linear
equations

x+2y+3z=1

3x+4y+5z=n

4x+4y+4z =06

is inconsistent?

[Jan. 8, 2020 ()]

Options:
A. (4,3)
B. (4,6)



C. (1,0)
D. (3,4)

Answer: A

Solution:

Solution:
From the given linear equation, we get

123
5 | (R;—»R;—-2R,+3R,)
4

4
4
3
5 =0
0

S B N B W

Now, let P, = 4x + 4y + 4z — 6 = 0. If the system has solutions it will have infinite solution.
So, P, = aP, +BP,

Hence, 3a+B=4and4a+2V =14

»a=2andp = -2

So, for infinite solution 2u —2 =6

= For 2p # 6 + 2 system is inconsistent

Question91

The system of linear equations
AX+2y+22=935
2Ax+3y+5z=8

4x + Ay + 6z = 10 has :

[Jan. 8, 2020 (11)]

Options:

A. no solution when A = 8

B. a unique solution when A = —8

C. no solution when A = 2

D. infinitely many solutions when A = 2

Answer: C

Solution:

Solution:

A 2 2
D= 2\ 3 5

4 A 6
D=2%+6A-16
D=(A+8)(2—-12)
For no solutions, D = 0

=>A=-8,2
when A = 2



5 2 2
8 3 5

10 2 6
= 5[18 —10] — 2[48 — 50] +2(16 — 30]
=40+4-28=#0

There exist no solutions for A = 2

D, =

Question9?2

If the system of linear equations

2x+2ay+az=0

2x + 3by+ bz =0

2x+4cy+cz=0

where a, b, c € R are non-zero and distinct; has a non-zero solution,
then:

[Jan. 7, 2020 (I)]

Options:

A. are in A.P.

Q=

’

Q=
ol

’

B. a, b, c are in G.P.
C.a+b+c=0
D. a, b, c are in A.P.

Answer: A

Solution:

Solution:
For non-zero solution

2 2a a
2 3b b
2 4c c

=0

1 2a a
1 3b b

1 4c c
=(3bc — 4bc) — (2ac — 4ac) +(2ab — 3ab) =0
=—-bc+2ac—ab=0

=ab + bc + 2ac

=0

2 1 1
b a+c
111. ;
a'b'cIn P

Question93



Let ="and A = [ cost s ] . If B = A + A%, then det (B):

—sin® cosO

[Sep. 06, 2020 (II)]
Options:

A.is one

B. lies in (2,3)

C. is zero

D. lies in (1,2)

Answer: D

Solution:

Solution:
cos® sin® ]

—sin® cos6

.-.A=

cosnb sinno
WA= ,h €N
—sinn6® cosnb

~B=A+A"
[ cosO sinB ] +[ cos40 sin4d6 ]

—sin® cosO —sin46 cos40
o 41 . II . 4o "™
cos§+cos? smg+sm?
B =
—sinE—sinE COSE+COS4—H
5 5 5 5 °
0 1
Then, det(B) = 2sin X | |
5 -1 0
=“0+2‘/5 ~2.352=1.175
~detB € (1, 2)
(]
Question94

x—2 2x—-3 3x-4
IfA = 2x -3 3x—-4 4x-5 =Ax3+Bx2+Cx+DthenB+Cisequalto:
3x—5 5x—-8 10x-17

[Sep. 03, 2020 (D]
Options:

A. -1

B. 1

C.-3

D. 9



Answer: C

Solution:
Solution:

x—2 2x—3 3x-4
A= 2x—3 3x—4 4x-5

3x—5 bx—-—8 10x-17

=2A = 2x—3 x—-1 x-1
3x—5 2x—-—3 5x—-9

x—2 x—-1 x-1 [C3—>C3—C2]

c,-»C,-C,

x—2 x-—-1 x-1
=A = x—1 0 0 [R,»R,—R,]
3x—5 2x—3 5x-9
SA=—-(x-1)[(x-1)5x—-9) —(x—1)2x — 3)]
=>A=—(x—1)[(5x*—14x + 9) —(2x*> = 5x + 3) ]

=-3x>+12x* - 15x+ 6
So,B+C=-3

Question95

If the minimum and the maximum values of the function f : [%, g] - R,

—sin0 -1 -sin®®0 1
defined by £ (0) = —cos®0 —1—-cos®0 1 are m and M respectively, then
12 10 ~2

the ordered pair (m, M) is equal to :
[Sep. 05, 2020 (I)]

Options:
A. (0, 2v2)
B. (-4,0)
C.(-4,4)
D. (0,4)
Answer: B

Solution:

Solution:
Applying C, » C, — C;

—sin?0 -1 1
£(0) = —cos’0 -1 1
12 -2 =2

= 4(00529 - sinze)



=4c0s20,0 € (%

Max.f(0) =M =0
Min. f(0) =m = -4
So, (m, M) = (-4, 0)

)

Question96
Leta—-2b+c=1.

x+a x+2 x+1
If f(x) = X+b x+3 x+2 , then:
x+c x+4 x+3

[Jan. 9,2020 (II)]
Options:

A. £(—=50) =501
B.f(-50)=-1

C. f(50) = =501

D. f(50) =1

Answer: D

Solution:

Solution:

x+a x+2 x+1
x+b x+3 x+2
x+Cc x+4 x+3
R, =R, +R; - 2R,

1 0 0
x+b x+3 x+2

Xx+c x+4 x+3
=2f(x)=1=>f(50)=1

f(x) =

=f(x) =

Question97

Ifa+x=b+y=c+z+ 1, where a, b, ¢, x, y, Zare non-zero distinct real

X a+y x+a
numbers, then y b+y y+b is equal to
z ct+y z+c

[Sep. 05, 2020 (I1)]
Options:

A.y(b—a)



B. y(a —Db)
C.0
D.y(a —c)

Answer: B

Solution:

Solution:
Use properties of determinant

X a+y x+a X a X+a x 1 x+a
y b+y y+b =]y by+b +y|l y 1 y+b
z C+y z+¢cC z ¢ z+¢cC z 1 z+c
X 1 x+a R,>R,-R,
S0ty y=x 00 R, >R, —R
z-x 0 -1 L
=-y(x—y)=-y(b—a) =yla-b)
Question93d
2 -1 1
Let A bea 3 X 3 matrix such that adj A = -1 0 2 and
1 -2 -1

B = adj(adjA). If |A] = A and |(B_1)T| = pn, then the ordered pair, (|2|, p)
is equal to:
[Sep. 03, 2020 (ID)]

Options:

(o)

B.(9,%

C. (3,81)

D. (9, 81—1)
Answer: A

Solution:

Solution:

ladjA| = |A]> =9

[V ]adjA| =AM

=>|A| =+3=2A=|7A| =3
=|B|=|adjA|* =81

= -[yT = _1= _1=—=i



Question99

The values of A and p for which the system of linear equations
Xx+y+z=2

Xx+2y+3z=35

X+3y+Az=pn

has infinitely many solutions are, respectively:

[Sep. 06, 2020 (I)]

Options:

A.6 and 8
B. 5 and 7
C.5and 8
D.4 and 9

Answer: C

Solution:

Solution:
11
12 3
1 3 A

211
52 3
n 35

D= =0=A=5

D =

X

=0=>A=8

Question100

The sum of distinct values of A for wheih the system of equations
(A-1)x+(32+1)y+22z=0

(A-1)x+(42-2)y+(2+3)z=0

2x+(3A+1)y+3(2a—-1)z=0

has non-zero solutions, is

[NA Sep. 06, 2020 (I1)]

Answer: 3

Solution:



For non-zero solution, A = 0
A—1 3A+1 2\
=| A—-1 4rA-2 A+3 =0
2 3A+1 3(A-1)
=6A% — 36A% + 541 = 0
=6A[A%—6A+9]=0

=A = 0, A = 3 [Distinct values]
Then, the sum of distinct values of A = 0 + 3 = 3.

Question101

Let 2 € R. The system of linear equations
2x, —4x, + Ax; =1

x, — 6x, +x; =2

Ax, —10x, + 4x; = 3

[Sep. 05, 2020 (I)]

Options:

A. exactly one negative value of A

B. exactly one positive value of A

C. every value of A

D. exactly two value of A

Answer: A

Solution:

Solution:

2 —4 A
1 -6 1
A —10 4

=0=3A2-70-12=0

- _2
=>A=3o0r 3

1 -4 2
2 -6 1
3 —-10 4

D, = =2(3-2)

“Whend=-2,D, = 0.

Hence, equations will be inconsistent when A = —%.

Question102

If the system of linear equations
x+y+3z=0

X + 3y + k’z=0

3x+y+3z=0



has a non-zero solution (x, y, z) for some k € R, then x + ( %) is equal to

iSep. 05, 2020 (I1)]
Options:

A. -3

B.9

C.3

D.-9

Answer: A

Solution:

Solution:

Since, system of linear equations has non-zero solution
SJA=0

11 3
13 kK
31 3
=1(9 - k%) —1(3-3k*) +3(1-9) =0
=29-k*-3+3k*-24=0
=2k*=18=k*=9,k=+3

So, equations are

X+y+3z=0........ (i)
x+3y+9z2=0....... (ii)

=0

=

3x+y+3z=0....... (iii)
Now, from equation (i) - (ii),
—2y—62=0:>y=—32:>3z—’=—3 ....... (iv)
Now, from equation (i) - (iii),
-2x=0=x=0
So,x+¥Y=0-3=-3
Z
Question103
If the system of equations x—-2y+3z2=9,2x+y+z=bx-"7y+az =24,
has infinitely many solutions, then a — b is equal to .

[NA Sep. 04, 2020 (I)]

Answer: 5

Solution:

For infinitely many solutions,
A=A =A,=7A,=0



1 -2 3
A= 2 1 1 =0

1 -7 a
=(a+7)—2(1-2a)+3(-15)=0
=a =28

1 -2 9
A,=12 1 b | =0

1 =7 24
=(24 + 7b) — 2(b —48) +9(-15) =0
=>b=3
~a—b=5
Question104

Suppose the vectors x,, X, and x; are the solutions of the system of

linear equations, Ax = b when the vector b on the right side is equal to
b,, b, and b, respectively. If

[l D] )] [

0
and b; = [ 0 ] , then the determinant of A is equal to:
2

[Sep. 04, 2020 (II)]

Options:
A 4
B. 2

1
C.35

3
D. 5
Answer: B

Solution:

Given that Ax = b has solutions x,, X,, X; and b is equal to b, b, and b,
Xty tz =1
=2y, +z,=2=2z =2
Determinant of coefficient matrix
111
Al=1021 | =2
0 01




Question105

If the system of equations
Xx+y+z=2

2x+4y—-z2=6

3x+2y+2z=n

has infinitely many solutions, then :
[Sep. 04, 2020 (I1)]

Options:
AA+2p=14
B.2A—-pn=5
C.A—-2p=-5
D.2A+n=14

Answer: D

Solution:
Solution:
11 1
2 4 —1 = 0 [ Equation has many solutions ]
32 A
ﬂ—15+6+22\=o=x=%
11 2
~D, = 24 6 =0=>p=>5
3 2 2pu
22h+p =14
Question106

Let S be the set of all integer solutions, (x, y, z), of the system of
equations

x—2y+5z2=0

-2x+4y+z=0

-7x+14y+92 =0

such that 15 = x> + yz + 722 = 150. Then, the number of elements in the
set S is equal to .

[NA Sep. 03, 2020 (ID)]

Answer: 8

Solution:



The given system of equations
X—2y+52=0..... (i)
—2x+4y+z=0....... (ii)

—7x+ 14y +9z=0...... (iii)

From equation, 2 X (i) + (ii) =2 z=0
Put z = 0 in equation (i), we get x = 2y
w15 = x° 4+ y*+ 2% < 150

=15 =< 4y* + y* = 150

["x =2y, z=0]

=3 =y* =30

=2y =%x2,%3, £4, £5

=8 solutions.

Question107

Let S be the set of all A € R for which the system of linear equations
2Xx —y+ 2z =2

X—2y+ Az = -4

X+Ay+z=4

has no solution. Then the set S

[Sep. 02, 2020 (D]

Options:

A. contains more than two elements.
B. is an empty set.

C. is a singleton.

D. contains exactly two elements.

Answer: D

Solution:

Solution:

2 -1 2

1 =2 A

1 A 1
2 -1 2
-4 -2 A
4 A1

For no solution A = 0 and at least one of A}, A, and A, is non-zero.

2A=0=r=1,-2andA, =0

Hence, S = { 1, —% }

A= =—(A-1)2r+1)

A, = = -2(2% +6A—4)

Question108

LetA={X =(x, vy, z)T : PX =Oandx2+y2+zz= 1 }where



1 2 1
P = -2 3 -4 , then the set A :
1 9 -1

[Sep. 02, 2020 (I1)]

Options:

A. is a singleton

B. is an empty set

C. contains more than two elements
D. contains exactly two elements

Answer: D

Solution:

Solution:

VPl =1(=3+36)—-2(2+4)+1(-18-3)=0
Given that PX =0

.. System of equations
Xx+2y+z2=0;2x—-3y+4z=0

and x + 9y — z = 0 has infinitely many solution.
Let z = k € R and solve above equations, we get

- 1k o2k o _
=-goy=gz=k
But given that x* + y> + z? = 1
vl
V174

.. Two solutions only.

Question109

IfA = [ cost —sin® ] , then the matrix A~>° when0 =

sin® cos©

[Jan 09, 2019 ()]

Options:
1 .3
2 2

A. _
V31
2 2
V3 o1
2 2

B. _
1 V3
2 2

1
127

is equal to:



—_
<,

<.
N~ w|w|

Answer: C

Solution:

Solution:
cosO —sin0

A= =>|A| =1
sin® cos6

. +cosO —sinB cosO sin©
adj(A) = =
+sin® +cosO —sin® cos6
1 [ cos® sin6 ]
=>A "= =B
—sin® cosH

BZ—[ cos® sin® ] [ cos® sin6 ]
—sin@® cos0 —sin® cos0
cos20 sin20
- [ —sin20 cos26 ]
=>B3=[ cos360 sin36 ]
—sin360 cos36
cos(500) sin(500) ]

- A-50 = B30 — [
—sin(500) cos(500)

v3 1
2 2
(AT 4 _
=13 _1 V3
2 2
50m ) _ o\ _ o_ V3
[ cos(ﬁ) —cos(4n€) —cosg o
(]
Questionl110
If
e’ e ‘cost e 'sint
A= e' —e'cost—e'sint —e 'sint+e ‘cost
e’ 2e 'sint —2e tcost

then A is:
[Jan. 09, 2019 (II)]

Options:



A. invertible for all t € R.
B. invertible only if t = 1.

C. not invertible for any t € R.

D. invertible only if t = g

Answer: A
Solution:
Solution:
det(A) = | A
e’ e 'cost e 'sint
A= e' —e'cost—e 'sint —e 'sint+e "cost
e’ 2e 'sint —2e ‘cost
1 cost sint
=e'.e".e’" | 1 —cost—sint —sint+ cost
1 2sint —2cost
0 2cost+sint 2sint-—cost
=e'| 0 —cost—3sint —sint+ 3cost
1 2sint —2cost
R,-R -R,,R,» R, +R,;
0 —5sint 5cost
=e'| 0 —cost—3sint —sint+ 3cost
1 2sint —2cost
R, » R, + 2R,

=e '[(—5sint)(—sint + 3cost) —5cost(—cost — 3sint)
=5e""#0, VtER
~Ais invertible.

Questionll1l
Letd €R, and

-2 4+d (sin©9)—2
A= 1 (sin®) +2 d

5 (2sin®)—-d (-sin®O)+2 + 2d

0 € [0, 21a]. If the minimum value of det (A) is 8 , then a value of d is:
[Jan 10, 2019 (I)]

Options:

A. -5

B
C.2(v2 + 1)
D



Answer: A

Solution:
Solution:

-2 4+d sin®~?
det A = 1 sin® + 2 d

5 (2sin6)—-d -sin©6+ 2+ 2d
Applying R, - R, — 2R, + R,
-2 4+d sin® — 2
we get d et(A) = 1 sin@+2 d

1 0 0
=d(4+d) - (sin?0 — 4)

= det(A) =d?+4d +4 —sin’0 = (d + 2)* —sin’0
Minimum value of d et(A) is attained when sin%0 = 1
Ad+2%-1=8=>(d +2)*=9>d +2==+3

=d =-5o0rl

Questionl112

Let a,, a,, a3, ...., ;9 be in G.P. with a; >0fori=1, 2, ...., 10 andS be
the set of pairs (r, k), r, Kk € N (the set of natural numbers) for which

logealrazk logeazra3k logea3ra4k

log a 4r<315k logea,5ra6k logeaﬁra7k

r. k r. k T k
log,a,a;" log.aga, loga,a,,

Then the number of elements in S, is :
[Jan. 10, 2019 (II)]

Options:

A 4

B. infinitely many
C.2

D. 10

Answer: B

Solution:

Solution:

Let common ratio of G.P. be R

=a, = q,R, a; = a,R? .....a"% =aR’

Cc,»C,-C, C,»C,—C,4



r. k r. k
a'a
In| 12 ln( 2 3k) lna3ra4k
a, a3 aza,
A= a,'a," a;'ag" r k
In — In — lna6 a,
a5 ag ag a;
r. k r. k
a.’a
In| Z-8 In| 282 InaSa,~
ra k a ra k 9 10
g 9o 9 A9
IMIR™** In—L_ 1Ina’ak
RETK 3 8y
A = = 0
In %{ In r1+ ; Inag a7k
R R
1 1 r k
lnRr+k lnRr+k Inag a;,
Vr, K €N

Hence, number of elements in S is infinitely many.

Questionl113
2 b 1
Let A = b b*’+1 b
1 b 2

[Jan. 10, 2019 (1I)]
Options:

A. 2V3

B. -2V3

C. —V3

D. V3

Answer: A

Solution:

Solution:
2 b 1
b b’+1 b

u[]

2(2b? + 2 — b%) — b(2b — b) +1(b?

2b2+4-b2 -1=0b%+3
3
b

+

o T
olw

>

5 =

1
(b%)§=b+%zzv§

—b?—

where b > 0. Then the minimum value of

1)

det(A) =
b 1

S:



AL o3

b
Minimum value ofj%l is 2V3.
Questionl14
a—b-c 2a 2a
If 2b b-c—a 2b
2c 2c c—a—b

= (a+b+c)(x+a+b+c)2,x¢ 0 and a + b + ¢ # 0, then xis equal to:
[Jan. 11,2019 (ID)]

Options:

A. abc

B. —(a+b+c)
C.2(a+b+¢)

D.-2(a+b+c)

Answer: D
Solution:
Solution:
a—b-c 2a 2a
A= 2b b-c—-a 2b
2c 2c c—a-b

R, - R, +R,+ R,

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

A= 2b b-c—-a 2b
2C 2C c—a-b
1 1 1
=(a+b+c) 2b b—-c—-a 2b

2c 2c c—a-b
C;2C-C3Cy 2 Cy =Gy

0 0 1

0 -b-c-a 2b
c+a+b c+a+b c—a-b

=(a+b+c)a+b+c)?
Hence,x = —-2(a+ b + ¢)

A=(a+b+0)

Questionl15



1 sin© 1

If A = —sin® 1 sin©

-1 —sin®6 1

interval :
[Jan. 12, 2019 (ID)]

then for all 0 € (

Options:
5
A. (1, 5]
5
B. [5, 4)
3
C. (0, 5]
3
D. (5, 3]
Answer: D
Solution:
Solution:
1 sin 6 1
A= [ —sin® 1 sin® ]
-1 —sin6 1
0 0 2
= [ —sin® 1 sin® ] R,» R +R,
-1 —sin® 1

= 2(sin’0 + 1)

. 30 5o ) 1
Since ,06 € (TZ) =sin“0 € (0,5)
~det(A) €12, 3)

3
[2,3) c (E' 3]
Questionl116

3u 5m
47 4

) _det (A) lies in the

An ordered pair («, B) for which the system of linear equations

(1+a)x+pBy+z=2

ax+ (1+B)y+z=3

ax + By + 2z = 2

has a unique solution, is :
[Jan. 12, 2019 (I)]

Options:
A. (2,4)
B. (-3,1)



C. (-4,2)

D. (1,-3)
Answer: A
Solution:
Solution:
" The system of linear equations has a unique solution.
SA=Q

1+ p 1
A= a 1+p 1 =0

o B 2

1+a+B+1 B 1
a+1+B+1 1+B 1
a+p+2 B2

=

#0[C, » C, +C, +C,]

1 B 1
=2(a+B+2)| 1 1+ 1 #0
1 B 2
181
=(a+B+2)] 010 | =0
00
R,»R,—-R;
Ry~ Ry - R,

=2(a+pf+2)1(1)=0

2a+p+2=0

" Ordered pair (2,4) satisfies this condition
ca=2andpB=14.

Questionl117

The set of all values of A for which the system of linear equations
X —2y—2z = 2AX

X+ 2y+2z =24y

—X—y=2A2

has a non-trivial solution :

[Jan. 12, 2019 (ID)]

Options:

A. is a singleton

B. contains exactly two elements

C. is an empty set

D. contains more than two elements

Answer: A

Solution:



Solution:

Consider the given system of linear equations

x(1-2A)—2y—2z=0

x+(2—-A)y+z=0

—-Xx—y—2Az=0

Now, for a non-trivial solution, the determinant of coefficient matrix is zero.

1-2 -2 =2

1 2-2 1 =0
-1 -1 =2
=>(1-2)°=0
A=1
Questionl118

If the system of linear equations

2x+2y+3z=a

3x-y+5z=bhb

x—-—3y+2z=c

where, a, b, c are non-zero real numbers, has more than one solution,
then :

[Jan. 11, 2019 ()]

Options:
A.b-c+a=0
B.b-c—-a=0
C.a+b+c=0
D.b+c—a=0
Answer: B

Solution:

Solution:
" System of equations has more than one solution ..A = A; = A, = A; = 0 for infinite solution

a 2 3
A= b -1 5 =a(13) + 2(5¢c — 2b) + 3(-3b +c)
c -3 2

=13a—13b+13c =0
ie,a—b+c=0
orb—-c—a=0

Questionl119

The number of values of 0 € (0, 1) for which the system of linear
equations

x+3y+7z=0

-x+4y+7z2=0

(sin30)x + (cos20)y+2z=0



has a non-trivial solution, is:
[Jan. 10, 2019 (II)]

Options:
A. three
B. two
C. four
D. one

Answer: B

Solution:

Solution:
Since, the system of linear equations has, non-trivial solution then determinant of coefficient matrix = 0

sin30 cos26 2
i.e., 1 3 7 =0

-1 4 7
sin30(21 —28) —cos206(7+7) +2(4+3) =0
sin30+2cos20-2=0
3sin® — 4sin’0 + 2 — 4sin?0 -2 =0
4sin®0 + 4sin’0 — 3sin® = 0
sin O(4sin’0 + 4sin® — 3) = 0
sinB(4sin’0 + 6sin® —2sin® —3) =0
sinB[2sinH(2sin® — 1) + 3(2sin6—-1)] =0
sinB(2sin® — 1)(2sin®6+3) =0

. _ . 1. _3
s1n6—0,sm9—§(.sm6¢ 2)

_n 5m
e_6' 6

Hence, for two values of 0, system of equations has non-trivial solution

Question120

If the system of equations

Xx+y+z=05

Xx+2y+3z=9

x+3y+az=

has infinitely many solutions, then B — a equals:
[Jan 10, 2019 (1)]

Options:
A. 21
B.8

C. 18
D.5

Answer: B



Solution:

Solution:
111

A= 1 2 3 =20—-9—-a+3+1=a-5
1 3 «
511

A= 9 2 3 =5(2a—9) — 1(9a — 3B) +(27 — 2B)
B 3 «

=100 —45—-9a + 3B+ 27 —2B

=ax+a-—18
1 51

A, = 1 9 3 =9ax—-3B—-5(x—3)+ 1(p—9)
1 B «

=9x—-3B—-5a+15+p -9 =4a—-2B+6
115

A, = 1209 =2—-27-B+9+5=p—-13
1 3B

Since, the system of equations has infinite many solutions.
Hence,

A=A, =A,=A=0

=20=5pB=13=2p—-—a=38

Questionl121

If the system of linear equations
x—4y+7z =g

3y—5z=h

-2x+0y—-9z=k

is consistent, then :

[Jan. 09, 2019 (ID]

Options:
A.g+2h+k=0
B.g+h+2k=0
C.2g+h+k=0
D.g+h+k=0
Answer: C

Solution:

Solution:

Consider the system of linear equations

x—4y+7z=g..... (i)

3y—5z=h.... (i)

—-2x+5y—-9z=k....... (iii)

Multiply equation (i) by 2 and add equation (i), equation (ii) and equation (iii)
=20=2g+h+k..2g+h+k=0

then system of equation is consistent.



Questionl122

Let A and B be two invertible matrices of order 3 x 3. If det(ABAT) =8
and det(AB™!) = 8, then det(BA™'B") is equal to :
[Jan. 11, 2019 (II)]

Options:

A.

=

B.1

1
C. 5

D. 16

Answer: C

Solution:

Solution:
Let |A]=a,|B]| =b

T, _ -1y 1 pT, _ -1
=lAT [ =alA =2, B [=b,[B|=g¢
“|ABAT| =8=|A||B||AT| =8....(1)
»a.b.a=8=2a’h=8

|AB"l| =8=|A|B!| =8=a.%=8 ..... (2)

From (1) & (2)
- -1
a—4,b—2
—1pT| _ -1 T _p 1 _b_z_l
Then, [IBA" B | =|B||A™ || B | _b'a'b_a_16

Questionl123
X sin® cos6
If Al = —sin®6 —x 1
cos0 1 X
and
X sin26 cos26
A2 = —-sin26 —-x 1 ’
cos20 1 X

X # 0 then for all 0 € (O,%) :
[April 10, 2019 (I)]

Options:



A A —A,=-2%X
B.A, — A, =x(cos260 — cos40)
C.A XA, ==2(x>+x—1)
D.A, +A, = -2x°

Answer: D

Solution:

Solution:

X sin® cos©

=
I

—sin® -—x 1

cos 0 1 X

(x — X2 — 1) — sin6(—xsin® — cos ) +cosO(—sinO + xcosO)
—x° = X + xsin%0 + sin 0 cos O —cos O sin O + xcos?0

X’ —xX+x=-%
e I
Similarly, A, = —x

Then A, + A, = —2x°

Questionl124
x —6 -1

The sum of the real roots of the equation 2 -3x x-3 = 0 is equal to
-3 2x x+2

[April 2019]
Options:

A0

B.6

C.-4

D.1

Answer: A

Solution:

Solution:

Given equation

x -6 -1
2 —-3x x—3
-3 2x x+2

On expansion of determinant along R, we get

X[(—3x)(x + 2) — 2x(x — 3)] + 6[2(x + 2) + 3(x — 3)]

—-1[9(2x) = (=3x)(=3)]1 =0

=x[—3x” — 6x — 2x* + 6x] + 6[2x + 4 + 3x — 9] — 1[4x — 9x] = 0

=0




=x(—5x%) + 6(5x — 5) — 1(=5%) = 0
=—5%>+30x— 30+ 5x = 0
=5%°-35x+30=0=>%x"-7x+6 = 0.
Since all roots are real

coefficient of x*

. Sum of roots = — — ==0
coefficient of x

Questionl125
A value of 0 € (0, n / 3), for which

1 + cos’0 sin’0 4cos60
cos?0 1+sin’® 4cos686 =0 »
cos?0 sin’0 1+4cos66

is
[April 12, 2019 (II)]

Options:

II
A.g

B. L

Solution:

Solution:

C,»C,+C,

2 sin’0 4cos60

2 1+sin’0 4cos60 =0
1 sin%0 1+4cos66

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

0o -1 0

1 1 -1 =0

1 sin?0 (1+4cos60)
On expanding, we get 2 + 4cos66 =0

_ 1., o
cos60 =-10¢€ (o,g) -66(0, 21)

_2n  4n_ o _n 20
Therefore, 60 = 3or3=>9—90r9

Questionl126



Let a and beta be the roots of the equation x> + x + 1 = 0. Then for Nall

y+1 04 B
in R, a y+p 1 is equal to:
B 1 y+a

[April 09,2019 (I)]
Options:

A y(y*—1)

B.y(y’ - 3)

C.y°

D.y’ -1

Answer: C

Solution:

Solution:
Letoc=ooand[3=w2 areroots of x> +x+1 =0

y+1 w w?

&lLetA = )
w ytow 1

w? 1 y+w

Applying C, - C; +C, + C4

A y+1+oo+w2 w w?
y+1+(;o+w2 y+(u2 1
1+w+w2+y 1 y+w
y W w?

A= "1+ o+ w®=0)
yy+w2 1

y 1 v+ w
1 w w?
A=yl 1 y+w* 1

1 1 y+w
Applying R, » R, - R; & R; » R; — R,

y+w2—w 1-w?
A=y

l1-w ¥+ w— w?
=A=yly — (w—0’)(y+ (-0’ (1 -0)(l-w)]
SA=y[y?— (0 -0) =1+ 0 +w-w’]
sA=y[y’ -0’ -0 +20’ -1 +0’ + 0! - 0’ ] (“0* = w)
A =y(y?) =y

)
2
4




Questionl127

1 1 1
Let the numbers 2, b, c be in an A.P. and A = 2 b ¢ . If
4 b?
det(A)?[2, 16], then c lies in the interval :
[April 08, 2019 (ID)]

Options:
A.[2,3)
B. (2 + 234 4)
C. [4,6]
D.[3,2+ 234

Answer: C

Solution:

Solution:
1 1 1

2 b c
4 b*
c,»C,-C,C,»C,—C,
1 0 0

2 b-2 c—2

4 (b=2)b+2) (c—2)c+2)
=(b-2)(c—-2)(c—-D))

~2,b, careinA.P.
~(b-2)=(c—b)=d andc—2=2d
=>|A| =d.2d .d =243

“|A|€[2,16]21<d*<8=1=d =2
4=2d+2=6=24=<c=6

Consider, [A] =

|Al =

Question128

5 2a 1
If B = 0 2 1 is the inverse of a 3 X 3 matrix A, then the sum of

a 3 -1

all values of a for which det(A) + 1 = 0, is:
[April 12, 2019 (I)]

Options:
A. 0

B.-1



C.1

D. 2
Answer: C
Solution:
Solution:
- 1
|B| N
5 2a 1
Now, |B| = 0 2 1 =20 — 20— 25
a 3 -1
Given,det(A)+1 =0
20° — 20— 25
202 —200—24 _
== —=0
20° — 20— 25

=0 =4, —3= Sum of values =1

Questionl129

11 12 13 1 n-1 _ 1 78
[0 ] L] Lo [ = [ ] e tne

o 1 n o
inverse of [ 01 ] is:

[April 09, 2019 (ID)]

Options:
A 1o ]
L 12 1
13 ]
B. | !
L 0 1
12 |
c. |?
0 1
1
D. 0
[ 13 1
Answer: B
Solution:

Solution:



R I U T S B P

1 1+2+3+...+n—-1 17
ﬁ[ -1 ] —[ 8 ]=>(n—1)%=78zn2—n—15=0

0 1 0 1
=n=13
1 11
Now, the matrix [ n ] = [ 3 ]
01

Then, the required inverse of

—
L
=W
e—
Il
—
o
|
Ll
w
e—

Question130

If the system of linear equations

x+y+z=95

XxX+2y+2z2=06

x+ 3y+ 2z =n, (A, p € R), has infinitely many solutions, then the value
of A +qpis:

[April 10, 2019 (1)]

Options:
A. 12
B.9

C.7

D. 10

Answer: D

Solution:

Solution:
Given system of linear equations: x+y+2z =5 ; x+ 2y + 2z = 6 and x + 3y + Az = u have infinite solution.
CA=0,Ax=Ay=Az=0

111
1 2 2

1 3 A
=21(2A-6)—-1(A—-2)+1(3-2)=0
=22A-6—-A+2+1=0=A=3

Now, A = =0

151 5 1
Ay=1162 | =0= 1 =0
1 n3 0 p—5 2
212-p+5)=0=2p=7

A+u=10
Questionl131

Let 2 be a real number for which the system of linear equations:



X+y+z=6

AX+ Ay — Az =A—-2

3x+2y—4z = -5

has infinitely many solutions. Then 2 is a root of the quadratic equation

iApril 10,2019 (I1)]
Options:

AN 4+30-4=0
B.A>-3A-4=0
C.A2+7A-6=0
D.A*=A-6=0
Answer: D

Solution:

Solution:
"' system of equations has infinitely many solutions.
A=A1=A2=A3=0
11 1
4 A —A
32 -4
C,»C, -C,&C,»C,—Cy4
0 0 1
4—-A 2N —A
1 6 —4

Here, A = =0

=0=>A=3

=

Now, forA =3, A, =

ForA =3, A,

1
4 A—2 A
3
1

1 6
4 A A-2
32 =5
- for A = 3, system of equations has infinitely manysolutions.

=0

For A = 3, A,

Question132

If the system of equations 2x+3y—-z=0,x+ ky -2z =0 and

2x —y + z = 0 has a non-trivial solution (x, y, z), theng + 7+ 2+ Kkis equal
to:

[April 09, 2019 (I1)]

Options:



>
W

N~

C. -

AN

D. -4

Answer: B

Solution:

Solution:

Given system of equations has a non-trivial solution.
2 3 -1

-a=0-|1 k -2 | =0=k=3
2 -1 1

~.equationsare2x+3y—z=0..... (i)
2x—y+z=0.... (ii)
2x+9y—-4z=0 ..... (iii)

By (i) — (i), 2y = z
nz=-—-4xand2x+y =0

. X zZ -1 .1 9 1
..3—,+§+§+k =S +t5-4+2=>2
Questionl133

The greatest value of ¢ € R for which the system of linear equations
x—cy—cz=0;cx—-y+cz=0; cx+ cy -z = 0has a non-trivial solution,
is:

[April 08, 2019 (I)]

Options:

A. -1

B.

N| =

C.

o N

D.

Answer: B

Solution:

Solution:
If the system of equations has non-trivial solutions, then the determinant of coefficient matrix is zero

1 —c —-c

c -1 ¢

c ¢ -1
=(1 — c2) +c(—c - cz) —c(c2 +c)=0
=>(1+c)(l1=c)=2c%(1+c)=0



=(1 +c)(1 —c —2c?)
=>(1+c)?*1=-2c)=0
1

=c=-1 or >

Hence, the greatest value of c is

0

1

5 for which the system of linear equations has non-trivial solution.

Questionl134

If the system of linear equations

x—-2y+kz=1

2x+y+z=2

3x-y—-kz=3

has a solution (x, y, z), z # 0, then (x, y) lies on the straight line whose
equation is :

[April 08, 2019 (I1)]

Options:
A.3x—-4y-1=0
B.4x-3y—-4=0
C.4x—-3y—-1=0
D.3x—4y-4=0
Answer: B
Solution:
Solution:

Given system of linear equations,
x—2y+kz=1,2x+y+z=2,3x—-y—-kz=3

1 -2 k
A= 2 1 1
3 -1 -k
=1(-k+1)+2(-2k —3) +k(—-2 — 3)
=-k+1-4k—-6—-5k=-10k—-5 =—-5(2k +1)
1 -2 k
A= 2 1 1 = -5k + 1)
3 -1 -k
11 k 1 -21
Al 22 1 =0,A,| 2 1 2
3 3 -k 3 -1 3
vzz20=>A=0
=>—5(2k+1)=0:k=—%
.. System of equation has infinite many solutions.
Letz=h¢0thenx=101_03}‘andy=—2?)‘

~(x,y) mustlieonline4x—-3y—-4=0




Question135

x—4 2x 2x
If 2x x-4 2x = (A + Bx)(x — A)?, then the ordered pair (A, B) is
2x 2x x-—-4

equal to :
[2018]

Options:
A. (-4,3)
B. (-4,5)
C. (4,5

D. (-4,-5)
Answer: B

Solution:

Solution:

x—4 2x 2x
2x x-4 2x = (A + Bx)(x - A)°
2x 2x x-—4

Here,

-4 0 0
0 -4 0 =A =A% =(-4)
0 0 -4

Putx=0=>=

=>A=-4
x—4 2 2x
2x x—4 2x

2xX 2x x—4
Now take x common from both the sides

= (Bx — 4)(x + 4)2

: = (B-3)(i+3)

Now take x - «, then % -0

1 2 2
21 2

2 21
. ordered pair (A, B) is (-4,5)

=B=B=5

=

Questionl136



Let A be a matrix such that A. [

Then A’ equals
[Online April 15, 2018]

Options:

A |4 -2 ]
L 0 36

B 4 0 ]

c | 36 0 ]
| 32 4
I -32

o | 36 -3 ]
L 0 4

Answer: D

Solution:

Solution:

1 2
Since A. [ 0 3 ] is a scalar matrix and |[3A| = 108

o k 0
suppose the scalar matrix is

N

=[]

[AAB=C=ABB !=CB !=A=CB!]

SIS

okdlo 1
. 2
1 —_=
=Az[ko] 3
0 k 1
. 0 3
2 [
k -3k
=A = N I (1)
0 § ™
| 3A| =108
-2k
ﬁ108=|Sk
0 k
=3k’ =108 =2 k?> =36 =2k = +6
Fork =6

(o]
A= ... From (1)
0 2

] is a scalar matrix and |3A| = 108.



0 4
Fork = -6
=A = [ _06 _42 ] ...... From (1)
2 36 —32
=A% = [ 0 A ]
Questionl137

Suppose A is any 3 X 3 non-singular matrix and (A - 31 )(A-51) = O,
wherel =1;and O = O;. If dA + BA‘1 = 41 then a + B is equal to

[Online April 15, 2018]
Options:

A. 8

B. 12

C.13

D.7

Answer: A

Solution:

Solution:

We have

(A-3I)A-5I)=0

>A2—-8A+151 =0

Multiplying both sides by A™!, we get;
AlA.A-8A"'A+15A7T =A"10
>A-8] +15A'=0

A+15A71 =81

A 15A7!

Sty — =l
arp=telS 16 g
Question138

If the system of linear equations

x+ky+3z=0

3x+ky—-2z=0

2x+4y—-3z2=0

has a non-zero solution (x, y, z), then ¥ is equal to :

¥
[2018]

Options:



A. 10
B.-30
C. 30
D.-10

Answer: A

Solution:

Solution:

For non zero solution of the system of linear equations;
1 k 3
3 k -2
2 4 -3
=2k =11
Now equations become
x+1ly+3z=0...... (1)
3x+1ly—2z=0 ...... (2)
2x+4y—-3z=0 ...... (3)

Adding equations (1) & (3) we get

3x+ 15y =0

=X = =Dy

Now put x = —5y in equation (1), we get
—5y+1ly+3z=0

=z = -2y

~XZ _ (=5y)(=2y) =10

4 e

Question139

The number of values of k for which the system of linear equations,
(k+2)x+ 10y = k, kx + (k + 3)y = k — 1 has no solution, is
[Online April 16, 2018]

Options:

A. Infinitely many
B.3

C.1

D. 2

Answer: C

Solution:

Solution:

Here, the equations are;

(k+2)x+10y =k

&kx+(k+3)y=k-1.

These equations can be written in the form of Ax = B as

RN IS



For the system to have no solution

|Al =0
k+2 10

=[ ]=0=>(k+2)(k+3)—k><10=0
k k+3

=k*-5k+6=(k—2)(k-3)=0

k=23

For k = 2, equations become:

4x + 10y = 2

&2x+5y=1

& hence infinite number of solutions.
For k = 3, equations becomes;

5x + 10y = 3

3x + 6y = 2

& hence no solution.

.. required number of values of kis 1

Question140

Let S be the set of all real values of k for which the system of linear
equations

x+y+z=2

2x+y—-z=3

3x+2y+kz=14

has a unique solution. Then S is

[Online April 15, 2018]

Options:

A. an empty set

B. equal to R — {0}
C. equal to {0}

D. equal to R

Answer: B

Solution:

Solution:

The system of inear equations is:
X+y+z=2

2x+y—z=3

3x+2y+kz=4

As, system has unique solution.

11 1
So, 21 -1 =0
32 k
>k+2-0R2k+3)+1=0
=>k=#0

Hence, ke R— {0} =S

Questionl41



If the system of linear equations
Xx+ay+z=3

Xx+2y+22=6

x+53y+3z=Db

has no solution, then

[Online April 15, 2018]

Options:
A.a=1,b=#9
B.az-1,b=9
C.a=-1,b=9
D.a=-1,b=#9

Answer: D

Solution:

Solution:
As the system of equations has no solution then A should be zero and at least one of A;, A, and A, should not be zero.

1 al
SA = 1 2 2 =0

1 5 3
=2—a—-1=0=a=-1

1 31
A, = 16 2 =0

1 b 3
=2b=#9
Question142
If

0 cosx —sinx

S = X € [O, 21'[]: sinx 0 COSX =0 »

cosx sinx 0

then s tan ( 3+ X) is equal to

XES

[Online April 8, 2017]
Options:

A 4+2V3

B. -2 +V3

C.-2-V3

D. -4 —2V3



Answer: C

Solution:

Solution:

Since the given determinant is equal to zero.

=0(0 — cosxsinx) — cosx(0 — cos’x) —sinx(sin’x — 0) = 0
=>cos’x —sin’x = 0

>tan® = 1 > tanx = 1

. I _ tanmm/ 3 + tanx
-ngtan( 3 +X) _xgsl —tanm/ 3.tanx

V3 +1
xESl—\/§

\/§+1x1+\/§: 1+3+2V3
xesl—v3 1++V3 x€s -2
=-2-V3
Questionl143

Let k be an integer such that triangle with vertices (k, —3k), (5, k) and
(—k, 2) has area 28sq. units. Then the orthocentre of this triangle is at
the point:

[2017]

Al
b (2,2
e (13)

o. 1.3

Answer: A

Solution:

Solution:

Let A (k, -3k), B(5, k) and C(-k + 2),

we have
k -3k 1

1 —

2 5 k 1 =28
-k 2 1

=5k’ + 13k —46 =0
or 5k* + 13k + 66 = 0
Now, 5k? + 13k — 46 = 0

—13+v1089 . -23.
=k = 0 ~k = 5
since k is an integer, "k =2
Also 5k* + 13k + 66 = 0
Lk = —13%V-1151

10

k=2




So no real solution exist
A(2, —6), B(5, 2) and C(-2, 2)
For orthocentre H («, B)

BH L AC

B2
P
sa—28=1....(1)

Also CH 1 AB
(BN (E) =

=230+83=1 ... (2)
Solving (1) and (2), we get

on=2,[3=%

orthocentre is (2, %)

Questionl44

Let w be a complex number such that 2w + 1 = zwhere z = Vv-3. If

1 —wzl— 1 (jZ = 3k, then k is equal to
P

[2017]

Options:

Al

B. -z

C.z

D. -1

Answer: B

Solution:

Solution:
Given2w+1=12
V3i—1
2
=w is complex cube root of unity Applying R; = R, + R, + R,

andz=V3i=>w=

3 0 0
= 1 —w?-1 w?

1 w? w
=3(-1-w—-w) =-3(1 +2w) = -3z
ﬁk: -7

Question145



If A = [ 24 ‘13 ] , then adj(3A” + 12A) is equal to:

[2017]
Options:

. _63 -
A 72

—84 |

B. 72

[ 51 63 |
C.

| 84 72 |
D. 51 84

] 63 72 -

Answer: C

Solution:

Solution:

2 -3
We have A =

-4 1
=A2=[ 16 -9 ] =3A2=[ 48 -27 ]
-12 13 -36 39
-36
Also 12A=[ 24 ]
-48 12
48 27 24 -36
~3A% + 12A [ 8 ] + [ ]
-36 39 —-48 12
_[ 72 —63]
-84 51

51 63]

adj(3A% + 12A) = [
84 72

Question146

Let A be any 3 x 3 invertible matrix. Then which one of the following is
not always true?
[Online April 8, 2017]

Options:
A. adj(A) = |A|.A7?
B. adj(adj(A)) = |A | .A

C. adj(adj(A)) = | A |*.(adj(A)) ™!



D. adj(adj(A)) = | A | .(adj(A))™?

Answer: B

Question147

If S is the set of distinct values of ' b ' for which the following system of
linear equations

x+y+z=1

x+ay+z=1

ax+by+z=0

has no solution, then S is :

[2017]

Options:

A. a singleton

B. an empty set

C. an infinite set

D. a finite set containing two or more elements

Answer: A

Solution:

Solution:
111
1 a1l

abl
=1la-Db]-1[1-al +1[b—a’1 =0
=(a-1)*=0

=a = ]_

Fora = 1, First two equations are identical
ie,x+y+z=1

To have no solution withx+ by +z =10
b=1

Sob = {1}= It is singleton set.

D= =0

Question148

The number of real values of A for which the system of linear equations
2x+4y—-2z=0
A4+ Ay +22=0
AX+2y+22=0



has infinitely many solutions, is :
[Online April 8, 2017]

Options:
A.0
B.1
C.2
D.3

Answer: B

Solution:

Solution:
Since the given system of linear equations has infinitely many solutions.

2 4 —A
4 A 2

A2 2

=2 +42-40=0
A has only 1 real root.

=0

Question149

If A= [ _34 _11 ] , then the determinant of the matrix

(A2016 _ 272015 _ A2014) is:
[Online April 10, 2016]

Options:
A.-175
B. 2014
C. 2016
D. -25

Answer: D

Solution:

Solution:
-4 -1 ) -4 -1 -4 -1
A= :}A =
3 1 3 1 3 1
[ 13 3
-9 -2

Now, A2016 _ pp2015 _ A2014 _ A2014A2 _op _ 1)
=>A2(316 _ 9A2015 _ A2014| — A2014 | A2 —2A — 1 |

] and |Al =1



Questionl150

COSX sinx sinx

The number of distinct real roots of the equation, sinx cosx sinx
sinx sinx cosx

in the interval [ — 1 g] is
[Online April 9, 2016]
Options:

Al

B.4

C.2

D. 3

Answer: C

Solution:

Solution:
cosSX sinx sinx
sinx cosx sinx =0

sinx sinx cosx

R,»R, —R,
R,» -R, - R,
COSX — sinxX sinx — cosx 0
0 cosxX — sinx sinx — cosx =0
sinx sinx COSX
C,»C,+C,
COSX — sinxX sSinx — cosx 0
0 0 sinx — cosx =0
sinx sinx COSX

Expanding using second row
2sinx(sinx — cosx)2 =0
sinx = 0 or sinx = cosx

II

X=OOFX=Z

Question151



If A = [ 53a _2b ] and AadjA = AA", then 5a + b is equal to:
[2016]

Options:
A 4

B. 13
C.-1
D.5

Answer: D

Solution:

Solution:

Given that A(ad jA) = AAT
Pre-multiply by A™! both side, we get
=A"'A(ad jA) = A7'AAT

adjA = AT

[ 2 b ] [5a —b]
= =

-3 ba 3 2
=>a=%andb=3
=ba+b=>5

Question152
Let A be a 3 x 3 matrix such that A2 - 5A + 71 = 0.
Statement-I: A~" = (51 - A)

Statement-1: the polynomial A3 — 2A”% — 3A + a can be reduced to
5(A —41)

Then :

[Online April 10, 2016]

Options:

A. Both the statements are true.

B. Both the statements are false.

C. Statement-I is true, but Statement-II is false.
D. Statement I is false, but Statement-II is true.

Answer: A

Solution:

Solution:
A%2—5A =-7I



AAAT - 5AA7 = —71A7!
Al =50 = —-7A7!
A-51 = -7A7!

Al = 7(51 —A)
A2 —2A2 —3A+1 =A(BA-71) —2A2 —3A +1

=5A2—7A—-2A2—-3A+1 =3A%2-10A+1
=3(5A—71)—10A+1 =5A—-201 =5(A—4I)

Question153

The system of linear equations
X+Ay—-z2=0

Ax-y—z=0

x+y—2z2=0

has a non-trivial solution for:
[2016]

Options:

A. exactly two values of A.

B. exactly three values of A.
C. infinitely many values of A.

D. exactly one value of A.

Answer: B
Solution:
Solution:
For non-trivial solution,
1 A -1
A -1 -1 =0
1 1 -—-A

- AMA+1)(A-1)=0=2A=0, +1, -1

Questionl154
2 +x x+1 x-2
if 2x*+3x-1 3x 3x-3 = ax — 12, then 'a' is equal to:

W +2x+3 2x—1 2x—-1

[Online April 11, 2015]

Options:
A. 24
B.-12



C.-24

D. 12
Answer: A
Solution:
Solution:
2 +x x+1 x-2
Let 2x*+3x—1 3x 3x-3 =ax— 12
X +2x+3 2x—-1 2x—-1
Putx = —1, we get
0 0 -3
-2 -3 0 =—-a—12
2 -3 -3
=-3(6+6)=—-a-12=>-36+12=a
=a =24
Question155
x 1 1
The least value of the product xyz for which the determinant 1y 1
11 z

is non-negative, is:
[Online April 10, 2015]

Options:
A -2V2
B.-1
C.-16v2
D.-8
Answer: D

Solution:

Solution:
x 11
1 v 1
11 z
Xyz—x—-y—z+2=0
XyZ+ 2 =2x+y+z=3(xyz
xyz+2—3(xyz)1/320
ut(xyz)=t3
?—3t+2=20
t+2)(t-=1)=0
[t=-2]t°=-8

=0

1/3
)



Question156

If A is a 3 X 3 matrix such that |5.adjA| = 5, then |A| is equal to :
[Online April 11, 2015]

Options:

A.

I+
(S

1
B. s
C. x1
D. £5

Answer: A

Solution:

Solution:
I5.adjA| =5=5% AP =5

~125 | A |2 =5=>|A| =_,__%

Question157

The set of all values of A for which the system of linear equations:
2x, — 2X, + X3 = AX,

2x, — 3x, + 2x; = AX,

—X,; + 2X, = AX,

has a non-trivial solution,

[2015]

Options:

A. contains two elements.

B. contains more than two elements
C. is an empty set.

D. is a singleton

Answer: A

Solution:



2%, = 2%, + X5 = AX,
2%, — 3%, + 2x, = kX,
-x, + 2x2 = }xXS
=(2 — 2\)x1 - 2x2 +x, = 0
2%, — 3+ }x)x2 +2x,=0
—X; + 2%, —Ax, =0
For non-trivial solution,
A=0
2—2A -2 1
2 —(3+2) 2
-1 2 —-A
=22 —-M[AB+2A)—4]1+2[-2A+2]1+1[4-(3+A)]=0
A +2A%2-50+3=0

=>A=1,1,3
Hence A has 2 values.

i.e. 0

Questionl158
1 cos 0 1

If £(0) = —sin® 1 —cos6 and A and B are respectively the maximum
—1 sin® 1

and the minimum values of £(0), then (A, B) is equal to:
[Online April 12, 2014]

Options:

A. (3,-1)

B. (4,2 —V?2)
C.(2+V2,2-V2)
D. (2 +v2, —-1)
Answer: C

Solution:

Solution:
1 cos 0 1
—-sin® 1 —cos0

-1 sin© 1

(1 + sin®cos 0) — cos B(—sin O — cosO) +1(—sin’0 + 1)
1 + sin®cos O + sinO cos O + cos?0 —sin?0 + 1

2+ 2sin6cos6 + cos260

=2+4+sin20+ cos20

Now, maximum value of (1)

is2+V12+12=2+Vv2

and minimum value of (1) is

2-4yY1°+12=2-V2

Let £(0) =




Question159

If B is a 3 x 3 matrix such that B2 = 0, then det. [(I + B)’? — 50B] is
equal to:
[Online April 9, 2014]

Options:
Al

B. 2

C.3

D. 50

Answer: A

Solution:

Solution:

det[(I + B)*° — 50B]

= det[*°C,I +°°C,B +°°C,B* + *°C_B® +....... +°°C,,B>"B*’ - 50B]
{ All terms having B"*, 2 =n <50

will be zero because given that B2 =0}
= det[I + 50B — 50B] = det[I] =1

Question160

3 1+1£(1) 1+£(2)
1+£(1) 1+£(2) 1+£(3)
1+£(2) 1+£(3) 1+1£(4)

= K(1 - a)?(1 - B)z((x - B)z,then K is equal to:
[2014]

Ifa,B=0,and f(n) =a"+p" and

Options:
Al
B.-1
C.ap

*of

Answer: A

Solution:



3 1+f(1) 1+1£(2)
1+£(1) 1+£(2) 1+£(3)
1+£(2) 1+£(3) 1+£(4)

Consider

1+1+1 1+a+p 1+a®+p?
l1+a4+p 1+a’+p*> 1+a’+p°
1+ +B% 1+®+B° 1+a*+p*

11 1 11 1
= |1« B | x| 1 ap |]Aa]=1A"
1 o2 Bz 1 o? Bz
11 1 |°
=11 « B =[(1 — a)(1 = B)(a — B)T?
1 o2 [32
So, K =1
Questionl161
If
r 2r—1 3r—2
Ar= % n-1 a
Lim-1) m-1? foa-1)3En-4
2 2

then the value of ng A,
[Online April 19, 2014]

Options:

A. depends only on a

B. depends only on n

C. depends both on a and n

D. is independent of both a and n

Answer: D

Solution:

Solution:

n-1 nn-1)"! 2
Sr=14+2+3+..... +(n—1)=T Zl(2r—1)=1+3+5+ ..... +[2n—-1)—-2]1=(n-1)
r=1 r=

n—1

5 (3r—2)=1+4+7+....+(3n—3—2)=(n_1)(2¢_4)

r=1



>r S(2r—1) > (3r—2)
n-1
- n
rzlAr_ E n-1 a
n(n—1) 2 &2
(n—1)(3n—-4)

r=1
hence it can be splitted into sum of (n - 1) determinants.

nn-—1) _ 12 (n—=1)(3n-4)
n-1 2 (n 1) 2
r=1 5 n-—1 a
nn-—1) 12 mM=1)3n-4)
7 @-1 2

('.'R1 and R3 are identical)

n—-1
Hence, value of 3 A is independent of both and a'and 'n'n’ a'and 'n'$

r=1

Question162
) ) ) a? b2 &2
If ey e =ka | a b o
(@+ A7) (b+2) (c+]4) L1

(a—2)?% (b—-2)* (c—2)?

[Online April 12, 2014]
Options:

A. 4\abc

B. —4Aabc

C. 4)°

D. —4)°

Answer: C

Solution:
Solution:
a’ b? c?

(@+2)? b+2)? (c+2)?
(a—-2)?% b-2)? (c—2)?

Let A =

Apply R, » R, — R,

n
> Ar consists of (n - 1) determinants in L.H.S. and in R.H.S every constituent of first row consists of (n - 1) elements and

yA # Othen k is equal to



a’ b? c?

A =
(@+20)%?=(a—-2)% b+2)?=(b-2)% (c+7)?=(c—21r)?
(a—2)° (b —2)? (c — 1)
a’ b? c?

= (“(x+y)* - (x —y)* = 4xy)
4al 4bA 4cA

(@a=2)% (b=2)% (c-2)?

Taking out 4 common from R,
a’ b? c?
=4 al bA cA
a?+2%—2a) b*+2A%-2bA c?+2%-2cA

Apply R, = [R; — (R, — 2R,)]
a’ b? ¢
=4 ] ak b) cA
ISV
Taking out A common from R, and A% from R,

<))

2 b2 C2 82 b2 C2
b c =kA | a
1 1 1

= 47 (7%)

_ o

b c
1 1
=k = 4)°

Question163

If A is an 3 X 3 non-singular matrix such that AA’=A'Aand B =A" 1A’,
then BB’ equals:
[2014]

Options:
A.B™!
B. (B™'Y
C.I1+B
D.1

Answer: D

Solution:

Solution:

BB = B(A™'A’) = B(A')(A”YY

= BAA™!) = (AT'A)(AATY))
=A'A.A.(ATYyY{asAA = AA}
=I1(A7lAy=1.1=1%2=1



Questionl164

Let A be a 3 X 3 matrix such that

123 00 1
A 023 = 100 Then A~} is:
011 010

[Online April 11, 2014]

Options:
3
A. 3
1
[ ] 2 N
B. 20
5 1 -
. 1 L
C. 2
. 1 u
2 3
D. 1
023

Answer: A

Solution:
Solution:
1 2 3 1 0 01
GivenA[023 =[100]
011°F 010
Applying C; & C4

321 F 1 00
A[ 320 ] 001

110 - 010
Again Applying »C, & C,

312 1 00
A [ 302 ] = [ 010 ]
1 01 0 01
pre-multiplying both sides by A™*

31 2 100
AT'Al 30 2 =A"|l 010
00 1

1 01



312 1
1| 302 =A'1 =A""
101 °
('.'A_lA =1 and I= Identity matrix )
F 31 2
Hence, A™! = 30 2
-1 01

Questionl165

If a, b, c are non-zero real numbers and if the system of equations
(a—-1)x=y+z

(b-1)y=z+x

(c-1)z=x+y

has a non-trivial solution, then ab + bc + ca equals:

[Online April 9, 2014]

Options:
A.a+b+c
B. abc

C.1

D.-1
Answer: B

Solution:

Solution:

Given system of equations can be written as
(a—1)x—-y—-z=0

—-x+(b-1)y—-z=0

-x—y+(c—-1)z=0

For non-trivial solution, we have

a-1 -1 -1
-1 b-1 -1 =0
-1 -1 c-1
R, >R, - Ry
a-1 -1 -1
0 b -c =0
-1 -1 c¢c-1
C,»Cy =Gy
a-1 0 -1
0 b+c -c =0
-1 -c c—1
Apply R; » R; — R,
a-1 0 -1
0 b+c -c =0
-a -—-Cc ¢



=(a—1)bc+c?-c’l-1lab+c)]=0
=(a—1)[bcl]—-ab—-ac=0
=abc—bc—ab—-ac=0

=ab + bc + ca = abc

Question166
Let
a1 8y
S = - P ay € {0, 1, 2}, a,, =a,,

Then the number of non-singular matrices in the set S is :
[Online April 25, 2013]

Options:
A. 27
B. 24
C. 10
D. 20

Answer: D

Solution:

Solution:

a a

11 12

0 0/1/2] [ 1 0/1/2

ra. € {0,1,2},a,, =a are[
] K e 0/1/2 0 0/1/2 1

The matrices in the form [

a a

21 22

[ 2 0/1/2 ]

0/1/2 2

At any place, 0/1 /2 means 0,1 or 2 will be the element at that place.
Hence there are total 27 = 3 x 3+ 3 X 3 + 3 X 3) matrices of the above form. Out of which the matrices which are

. [00/1/2][00][11][22]
singular are ) , ,
0 0 1/2 0 11 2 2

Hence there are total 7( = 3+ 2 + 1 + 1) singular matrices. Therefore number of all non-singular matrices in the given
form =27 -7 =20

Questionl1l67

Let A, other than I or —1I, be a 2 X 2 real matrix such that A’ =1 , I being
the unit matrix. Let Tr(A) be the sum of diagonal elements of A.
Statement-1: Tr(A) = 0

Statement-2: det(A) = -1

[Online April 23, 2013]

Options:

A. Statement-1 is true; Statement-2 is false.



B. Statement-1 is true; Statement-2 is true; Statement-2 is not a correct explanation for
Statement-1.

C. Statement-1 is true; Statement-2 is true; Statement-2 is a correct explanation for Statement-
1.

D. Statement-1 is false; Statement-2 is true.

Answer: B

Solution:

Solution:
[ab][ab]_[lo]
c d c d 01

[ a’+bc ab+bd ]_[1 o]

ac+cd bc+d?
b(a+d)=0,b=0ora=-d ... (1)
cla+d)=0,c=00ra=-d ....... (2)
a’+bc=1,bc+d*=1..... (3)
‘a’ and ‘d’ are diagonal elementsa +d =0
statement-1 is correct.
Now, d et(A) = ad — bc
(3)a’+bc=1andd?+bc=1
Now, from So, a2 —-d? =0
Adding a®? +d?+ 2bc =2
=(a+d)*—2ad +2bc =2
or0—2(ad —bc) =2
So,ad —bc=1=>=det(A) = -1
So, statement -2 is also true.
But statement -2 is not the correct explanation of statement- 1

Question168
aboc

If a, b, c are sides of a scalene triangle, then the value of b c a is:
cahb

[Online April 9, 2013]
Options:

A. non - negative

B. negative

C. positive

D. non-positive

Answer: B

Solution:



abec a+b+c a+b+c a+b+c

b c a = b C a
c ab C a b
111
=(a+b+c) b ¢c a
cab
0 0o 1
=(a+b+c)| b-c c—a a
c—a a—-b b

= (a+b+c)[ab+bc+ca—a2 —b2—c2]

=—(a+b+c)(a-Db)*+ (b-c) +(c—a)?]

Since a, b, c are sides of a scalene triangle, therefore at least two of the a, b, c will be unequal.
(a-b)*+(b-ciP+(c-a)3’>0

Alsoa+b+c=>0

~—(@+b+c)(a—b)’*+(b-c)+(c-a)’l<0

Question169

o 3
IfP = 13 3 is the adjoint of a 3 x 3 matrix A and |A| = 4, then «
2 4 4

is equal to :
[2013]

Options:
A 4
B.11
C.5
D.0

Answer: B

Solution:

Solution:

|IP]=1(12 -12) —a(4 — 6) +3(4 — 6) = 20— 6
Now, adjA = P=|adjA | =| P|

=|A”=|P|

=|P| =16

=220—6 =16

=sa=11

Questionl1l70

The number of values of k, for which the system of
equations:(k + 1)x + 8y = 4k
kx+(k+3)y=3k-1



has no solution, is
[2013]

Options:
A. infinite
B.1

C.2

D.3

Answer: B

Solution:

Solution:

Since, system of equations have no solution
S+l 8 # 4k (- System has no solution)

k ~k+37 3k-1
=>k>+4k+3=8k=k*—-4k+3 =0

»>k=1,3
_ 8 41 .. . .
If k =1 then T+3 # - which is false
and if k = 3 then % = % which is true, therefore k = 3

Hence for only one value of k. System has no solution.

Questionl71

Consider the system of equations:

x+ay=0,y+az =0 and z + ax = 0. Then the set of all real values of 'a’
for which the system has a unique solution is:

[Online April 25, 2013]

Options:
A.R-{1}
B.R-{-1}
C.{1, -1}
D.{1,0, -1}
Answer: B

Solution:

Solution:

Given system of equations is homogeneous which is
x+ay=0

y+az=0

z+ax =0

It can be written in matrix form as



1 a0
A= 01 a
a 01
Now, |A| =[1 — a(-a?)l=1+a>=0
So, system has only trivial solution.
Now, |A| = 0 only whena = -1
So, system of equations has infinitely many solutions which is not possible because it is given that system has a unique
solution.

Hence set of all real values of “‘a'isR — {—1}

Questionl172

Statement-1: The system of linear equations

X + (sina)y + (cosa)z =0

X + (cosa)y + (sina)z =0

X — (sina)y — (cosa)z =0

has a non-trivial solution for only one value of a lying in the interval

(0.5) .

Statement- 2 : The equation in a

cosa sina cosa
sino cosa  sina = 0 has only one solution lying in the interval

COS —sin —cos«
(0.2).
[Online April 23, 2013]
Options:

A. Statement-1 is true, Statement-2 is true, Statement-2 is not correct explanation for
Statement-1.

B. Statement-1 is true, Statement-2 is true, Statement-2 is a correct explanation for Statement-
1.

C. Statement-1 is true, Statement-2 is false.
D. Statememt-1 is false, Statement-2 is tru

Answer: C

Solution:

Solution:
1 sina cosa

A= 1 cosa sina

1 —sina cosa

0 sina—cosa cosa — sina

= (sina — cos oc)2 - (coszo( - sin2(x)

0 cosa+ sina sina — cosa

1 —sina cos o
= sina + cos’a — 2sina . cos a —cos?a + sin’a



= 2sina — 2sina . cosa
= 2sina(sina — cos )
Now, sina — cosa = 0 for only

I I
(1—46(0,2)
.'.A1=2(sina)><0=0,

since value of sin« is finite for a € (O, %)
Hence non-trivivial solution for only one value of a € ( 0, %)

cosa sinax cosa
sina cosa sina =0
cCoOsSa —sina —cosa
0 sina cosa
= 0 cosa  sina =0

2cosa —sina —cosa

=2 cos a(sin’a — cos?a) = 0
~cosa = 0 or sin’a — cos’a = 0

But cosa = 0 not possible for any value of a € (0, %)

~sina — cos®a = 0 =sina = —cos «, which is also not possible for any value of a € (0, f)

Hence, there is no solution.

Questionl73

If the system of linear equations :

x, +2x, +3x; =6

x, +3x,+05x;=9

2x, +3x, +ax; =b

is consistent and has infinite number of solutions, then :
[Online April 22, 2013]

Options:

A. a = 8, b can be any real number
B. b = 15, a can be anyreal number
C.a€eR—-{8}andb&e R - {15}
D.a=8,b=15

Answer: D

Solution:

Solution:
Given system of equations can be written in matrix form as AX = B where

1 2 3 6
A= 1 35 and B = 9
2 5 a b

Since, system is consistent and has infinitely many solutions
~(adj.A)B=0



3a—25 15—-2a 1 6 0

= 10-a a-—-6 -2 9 = 0
-1 -1 1 b 0

2—-6—-9+b=0=>b=15

and 6(10 —a)+9(a—6)—2(b) =0

=260—-6a+9a—-54-30=0

=23a=24=>a=28

Hence,a =8, b = 15.

Questionl74

If a, b, ¢, are non zero complex numbers satisfying a’+b’>+c>=0and

b*+c®  ab ac
ab c*+a’>  bo = ka®b’c?, then k is equal to
ac bc a’+Db?

[Online May 19, 2012]
Options:

Al

B.3

C.4

D. 2

Answer: C

Solution:

Solution:
b? + ¢? ab ac
Let A = ab c*+a®> bc

ac bc a’ +b?
Multiply C, by a, C, by b and C; by c and hence divide by abc.

a(b? + ¢?) ab? ac?

= i 2 2 2 2

abc a‘b b(c” + a“) bc
a’c b?%c c(a? + b?)

Take out a, b, c common from R;, R, and R, respectively.

b? + c? b? c?
abc
= — a2 c?+a® c?
abc
a’ b? a’ + b?

Apply C;, - C, - C, - C4
0 b? c?
A= —2¢? c¢?+a? c?

-2b%> b?  a’+Db?



=-2] ¢* a® 0 = —2[-b?*(c%a?) + c*(—a’h?)]
b?> 0 a?

= 2a’b%c? + 2a%b?c? = 4a%b?c?

But A = ka®b%c? . k=4

Questionl75

—2a a+b a+c
If b+a -2b b+c = af(a + b)(b + c)(c + a) # Othen «a is equal to
c+a b+c -2c

[Online May 12, 2012]
Options:

Aa+b+c

B. abc

C.4

D.1

Answer: C

Solution:

Solution:
—2a a+b a+c
Let A = b+a -2b b+c
c+a b+c -2
Applying C, + C,and C, + C,
—a+c 2a+b+c a+c
A= 2b+a+c -b+c b+c
a—c b-c -2c
Now, applying R, + Ry and R, + R,
0 2(a+Db) a—-c

A= 2(a+b) 0 b-c
a—c b-c —-2c
n expanding, we get
—2(a+b){-2c[2(a+Db)]—-(a—c)b—-c)} +(a—c)[2(a+ b)(b - c)]
8c(a + b)(a+Db) +4(a+b)(a—c)(b—c)

(a + b)[ 2ac + 2bc + ab —bc — ac + ¢*]
(a + b)[ac + bc + ab + ¢?]

(a+ b)lc(a+c)+b(a+c)]
(a+Db)(b+c)c+a)

= o(a+ b)(b+c)(c+a)

Hence, a = 4

0]
A
A

4
4
4
4



Questionl76

The area of the triangle whose vertices are complex numbers z, iz, z + iz
in the Argand diagram is
[Online May 12, 2012]

Options:

A. 2]z
B.1/2]z|?
C.4 |z

D. |z|?
Answer: B

Solution:

Solution:

Vertices of triangle in complex form is
z, iz, z + iz

In cartesian form vertices are

(x,y), (-=y, x)and(x —y, x + V)

X y 1

. Area of triangle =% -y x 1

x—-y x+y 1
=%[X(x—x—y)—y(—y—X+y) +1(-yx —y* = x* +xy)]
= %[—xy +xy -y —x°] = %(x2 +y°)
( ~~ Area can not be negative)
=%|z|2 ( vz=x+1y, | z|2 =x2+y2)

(]

Questionl77

The area of triangle formed by the lines joining the vertex of the

parabola, x2 = 8y, to the extremities of its latus rectum is
[Online May 12, 2012]

Options:
A. 2
B.8
C.1
D. 4

Answer: B



Solution:

Solution:

Given parabola is x* = 8y
=24a=8=a=2

To find: Area of AABC

A =(-2a,a) =(-4,2)

B = (2a, a) = (4, 2)

C=1(0,0)
A B
(- QII,H)IL R = '{?.u,c:)
\\ [,
\\ /’
~ r
\\ ’,
C[to, 0y
-4 21
sArea=11 4 21| =2-42)-2(4) + 1(0)]
0 01
- —16 _ o .
=— = —8 = 8 sq. unit (" area cannot be negative)
[ ]
Questionl78

Let P and Q be 3 x 3 matrices P = Q. If P? = Q> and P?Q = Q?P then

determinant of (P? + Q?) is equal to :
[2012]

Options:
A. -2

B.1

C.0

D. -1
Answer: C

Solution:

Solution:

Given that P2 = Q% ....... (1)
and P?Q = Q%P ...... (2)
Subtracting (1) and (2), we get
p3 — P2Q — Q3 _ Q2P

=P’ (P-Q)+Q*P-Q)=0
=(P°+Q*)(P-Q) =0

P % Q, P2+ Qz =0

Hence |P* + Q% = 0

Questionl179



Let A = 210 . If u; and u, are column matrices such that
321
1 0
Au, = 0 and Au, = 1 » then u,; + u, is equal to :
0 0
[2012]
Options:

-1
C. -1
0

-1
D. -1
-1

)
1)
)
)

Answer: D

Solution:

Solution:

o)

0
1
0
1 0
Then, Au, + Au, = ( 0 ) + ( 1 )
0 0

1
=>A(u1+u2)= ( 1 ) ...... (1)

10
Given that A = 21
3 2

Let Au1 = (

S O

S A =1(1) - 0(2

+
=2



Ch=1 ¢C;;=0 C; =0
Cipa==2 Cyp=1 Czp=0
Ci3=1 Cyy=-2 Cyy=1

1 0 O
~adjA= | -2 0 o

1 -21
We know

Al = |AIadJA

A" =adjA)( |A| =1)
Now, from equatlon (1), we have

B
Lol ]

-2

Question180
0 0 a

If AT denotes the transpose of the matrix A = 0bec , where
d e f

a, b, c,d, eand f are integers such that abd # 0, then the number of

such matrices for which A™! = AT is
[Online May 19, 2012]

Options:
A. 2(3!)
B. 3(2!)
C.2°

D. 3

Answer: C

Solution:

Solution:

0 0 a
A= [ 0 bec ],|A|=—abd =0
d e f
11 = +(bf —ce), ¢y =—(-»)=cd,c,;=+(-bd) =-bd
C,; = —(—ea) =ae, cy, = +(—ad) = —ad, c,;=—-(0)=0
= +(—ab) = —-ab,c;;, =—-(0)=0,c55=0



(bf —ce) ae -—ab
AdjA = cd —ad O
—bd 0 0

(bf —ce) ae -—ab
A= Ladja) = L «d —ad 0

[A] abd
—bd 0 0
0 0d
AT = [ 0b e ]
ac f
Now A" = AT
(bf —ce) ae —ab 1 0 0d
—albd[ cd —ad O =[0be]
—bd 0 0o - ac f
(bf —ce) ae —ab [ 0 0 —abd
=>[ cd —ad O ] = 0 —ab’d -—abde
—hd 0 0

" _—a’md -abcd —abdf
~“bf —ce=ae=cd =0....... (i)

abd? = ab, ab’d = ad, a’bd =hd ...... (ii)

abde = abcd =abdf =0 ..... (iii)

From (ii),

(abd ?) . (ab%d).(a’bd) =ab.ad .bd

=>(abd)* - (abd )* =0

=>(abd )*[(abd )* - 1] =0

becauseabd = 0, ..abd = *x1 ....(iv)
From (iii) and (iv),
e=c=f=0.... (v)

From (i) and (v),

bf =ae=cd =0...... (iv)

From (iv), (v) and (vi), it is clear that a, b, d can be any non-zero integer such that abd = £1

Butitis only possible,ifa=b=d = *1

Hence, there are 2 choices for each a, b and d . there fore, there are 2 x 2 X 2 choices for a, b and d . Hence number of
required matrices =2 x 2 x 2 = (2)°

Questionl181

Let A and B be real matrices of the form [ g g ] and [ g z ] ,

respectively.

Statement 1: AB - BA is always an invertible matrix.
Statement 2: AB - BA is never an identity matrix.
[Online May 12, 2012]

Options:

A. Statement 1 is true, Statement 2 is false.

B. Statement 1 is false, Statement 2 is true.

C. Statement 1 is true, Statement 2 is true; Statement 2 is a correct explanation of Statement 1.

D. Statement 1 is true, Statement 2 is true, Statement 2 is not a correct explanation of
Statement 1.

Answer: A



Solution:

Solution:

Let A and B be real matrices such that [ g [2 ] and [ 0 ]

60
Now,AB=[ 0 (W]
B6 0
andBA=[ 0 vB
6ax O

Statement - 1:

AB — BA = 0 V(“O_ P) ]

[ 6(B — a)
|AB — BA| = (& — B)*y6 = 0

~AB — BA is always an invertible matrix.

Hence, statement -1 is true.

But AB — BA can be identity matrix ify=-86o0orb6 = -y
So, statement -2 is false.

Question182

Statement 1: If the system of equationsx+ ky+ 3z =0,
3x + ky — 2z = 0, 2x + 3y — 4z = 0 has a non-trivial solution, then the

value of k is 32—1

Statement 2: A system of three homogeneous equations in three
variables has a non trivial solution if the determinant of the coefficient
matrix is zero.

[Online May 26, 2012]

Options:
A. Statement 1 is false, Statement 2 is true.

B. Statement 1 is true, Statement 2 is true, Statement 2 is a correct explanation for Statement
1.

C. Statement 1 is true, Statement 2 is true, , Statement 2 is not a correct explanation for
Statement 1.

D. Statement 1 is true, Statement 2 is false.

Answer: A

Solution:

Solution:

(a) Given system of equations is x + ky + 3z = 03x + ky — 2z = 02x + 3y — 4z = 0Since, system has non-trivial
1 k 3

solution. | 3 k -2 =0
2 3 -4

= 1(-4k+6) —k(—-12+4) +3(9-2k) =0

=4k+33—6k=0=k=%

Hence, statement - 1 is false.



Statement- 2 is the property.
It is a true statement.

Question183

If the system of equations

XxX+y+z=6

Xx+2y+3z=10

x+2y+2z2z=0

has a unique solution, then 2 is not equal to
[Online May 7, 2012]

Options:
Al
B.0
C.2
D.3

Answer: D

Solution:

Solution:

Given system of equations is
X+y+z=6
x+2y+3z=10
x+2y+2Az=0

It has unique solution.

111
1 23

1 2 A

=212A—-6)—-1(A-3)+1(2-2)=#0
=22A—-6—-A+3#0=>A-3=0=>A=3

=0

Question184

Statement -1:

Determinant of a skew-symmetric matrix of order 3 is zero.
Statement -2:

For anymatrix A, det(A)” = det(A) and det(-A) = —det(A).
Where det (B) denotes the determinant of matrix B. Then :
[2011RS]

Options:
A. Both statements are true

B. Both statements are false



C. Statement-1 is false and statement-2 is true
D. Statement-1 is true and statement-2 is false

Answer: D

Solution:

Solution:

We know that determinant of skew symmetric matrix of odd order is zero.
So, statement-1 is true.

We know that d et(AT) = d et(A)

det(—A) = —(—1)"d et(A)

where A is a n X n order matrix.

So, statement- 2 is false.

Question185

Consider the following relation R on the set of real square matrices of
order 3.

R={(A, B)|A= P~ !BP for some invertible matrix P }

Statement- 1: R is equivalence relation.

Statement- 2 : For any two invertible 3 x 3 matrices M and

N,(MN)!'=N"M"1,
[2011 RS]

Options:

A. Statement-1 is true, statement-2 is true and statement 2 is a correct explanation for
statement-1.

B. Statement-1 is true, statement-2 is true; statement-2 is not a correct explanation for
statement-1.

C. Statement-1 is true, statement-2 is false.
D. Statement-1 is false, statement-2 is true.

Answer: B

Solution:

Solution:

For reflexive

A =P AP is true

For P =1, which is an invertible matrix.
(A, A) €ER

~ R is reflexive.

For symmetry

As (A, B) € R for matrix P
A =P 'BP

>PAP ! =B

=B = PAP™!

=B = (P~ H)~ AP}

~(B, A) € R for matrix p!
~Ris symmetric.

For transitivity



A =P 'BP

and B =P~!CP

=A =P }(P"'CP)P

=A = (P"})*CP?

=A = (PH)~!c(p?)

(A, C) € R for matrix p?
~.Ris transitive.

So R is equivalence.

So, statement- 1 is true.
We know that if A and B are two invertible matrices of order n, then
(AB)"! =B~ !A™!

So, statement- 2 is true.

Question186

If the trivial solution is the only solution of the system of equations
x—ky+z=0

kx+3y—-kz=0

3x+y—-z=0

then the set of all values of k is

[2011 RS]

Options:
A.R-{2, -3}
B.R- {2}
C.R-{-3}
D. {2, -3}

Answer: A

Solution:

Solution:

x—ky+z=0

kx+3y—kz=0

3x+y—z=0

The given that system of equations have trivial solution,
1 -k 1
k 3 -k | =0
3 1 -1

=21(-3+k)+k(-k+3k) +1(k—9) =0
2k—-3+2k°+k-9=0
sk’+k-6=%0=k=-3 k=2

So, the equation will have only trivial solution,
whenk € R - {2, -3}

Questionl187

The number of values of k for which the linear equations
4x+ky+2z2=0,kx+4y+z =0 and 2x + 2y + z = 0 possess a non-zero
solution is



[2011]
Options:
A 2

B.1

C. zero
D.3

Answer: A

Solution:

Solution:
Given that system of equations have non-zero solution
A=0

4 k 2
k41

2 21
=4(4-2)-k(k-2)+22k—-8)=0
28 -k*’+2k+4k—-16=0

k> —6k+8=0
>(k-4)k-2)=0=k=4,2

=0

=

Question188

Let A be a 2 x 2 matrix with non-zero entries and let A% = I , where 1 is
2 X 2 identity matrix. Define

Tr(A) = sum of diagonal elements of A and

|A] = determinant of matrix A

Statement -1: Tr(A) =0

Statement -2 : |[A| =1

[2010]

Options:

A. Statement-1 is true, Statement-2 is true ; Statement-2 is not a correct explanation for
Statement -1.

B. Statement -1 is true, Statement -2 is false.
C. Statement -1 is false, Statement -2 is true .

D. Statement - 1 is true, Statement 2 is true ; Statement -2 is a correct explanation for
Statement -1.

Answer: B

Solution:



a b

Let A = [ ]wherea,b,c,d #=0

cd
A2=[ab][ab]=I

c d c d
a’+bc ab+bd ] _[10]

=>A2=[
01

ac+cd bc+d?
=a’+bc=1,bc+d?’=1

ab+bd =ac+cd =0
cz0andb=0=a+d =0

|JA| =ad —bc=—-a’-bc=-1
Alsoif A= 1,thentr(A)=a+d =0.
.. Statement- 1 true and statement- 2 false.

Question1389

Consider the system of linear equations;
X, +2x, +x;,=3

2x, +3x, +x;, =3

3x, + 3%, +2x; =1

The system has

[2010]

Options:

A. exactly 3 solutions

B. a unique solution

C. no solution

D. infinite number of solutions

Answer: C

Solution:

Solution:
321
D = 331 #0

X
1 5 2

= Given system, does not have any solution.
= No solution

Question190

Let a, b, c be such that b(a+c) # 0



a a+1 a-1
if -b b+1 b-1 +
c ¢c—1 c+1

is :
[2009]

Options:

A. any even integer
B. any odd integer
C. any integer

D. ero

Answer: B

Solution:

Solution:

a a+1 a-1
-b b+1 b-1 +
c c—1 c+1

a+1

a—1

a+1 b+1 c-1
a—1 b-1 c+1
(_1)1’1+2a (_1)1’1+1b (_1)1’1C

b+1 c—1
b-1 c+1

(_1)n+2a (_1)n+1b (_1)nc

a a+1 a-1
= -b b+1 b-1 +

a+1 a—-1 (-1)"*%a

b+1 b=1 (-=1)""'b

c—1 c+1 (-1)"

c c—1 c+1

(Taking transpose of second determinant)

C,«Cy
a a+1 a-1
=
-b b+1 b-1
c ¢c—1 c+1
a a+1 a-1

= -b b+1 b-1
c c—1 c+1

+(_1)Il+2

a a+1 a-1
-b b+1 b-1
c ¢c—1 c+1

S[1+(=1)""% =

C,-C,Cy;-Cy

a 1 -1
-b 2b+1 2b-1
C -1 1

=S[1+(=1)"*?]

P*2a a-1 a+1

n+2( b) b—1 b+1

1)*2c c+1 c-1

a a+1 a-1

-b b+1 b-1 =0

c c—1 c+1

=0

= OR, + R,

= 0 then the value of n



a+c 0 0
-b 2b+1 2b-1
C -1 1

S[1+(-1)" %) (a+c)(2b+1+2b—-1)=0

=4b(a+c)[1+(-1)"*%]1=0

=1+ (-1)"*"?>=0asb(a+c)=0
=n should be an odd integer.er.

=S[1+(=1)"*?] =0

Question191

Let A be a 2 x 2 matrix
Statement -1: adj(adjA) = A
Statement -2: |adjA| = | A]
[2009]

Options:

A. Statement-1 is true, Statement-2 is true. Statement-2 is not a correct explanation for
Statement-1.

B. Statement-1 is true, Statement-2 is false.
C. Statement -1 is false, Statement-2 is true.

D. Statement-1 is true, Statement -2 is true. Statement-2 is a correct explanation for Statement-
1.

Answer: A

Solution:

Solution:

We know that if A is square matrix of order n then

adj(adjA) = |A*"%A

=|A|I’A=A

Also |adjA| = |A]* ' = AP = A

.. Both the statements are true but statement- 2 is not a correct explanation for statement-1

Question192

Let A be a2 X 2 matrix with real entries. Let I be the 2 x 2 identity
matrix. Denote by tr(A), the sum of diagonal entries of a. Assume that
A* =1

Statement-1 : If A #1 and A # -1, then det(A) = -1

Statement-2 : If A#1 and A # —I, then tr(A) # 0

[2008]

Options:
A. Statement -1 is false, Statement-2 is true

B. Statement -1 is true, Statement-2 is true; Statement -2 is a correct explanation for
Statement-1



C. Statement -1 is true, Statement-2 is true; Statement -2 is not a correct explanation for
Statement-1

D. Statement -1 is true, Statement-2 is false

Answer: D

Solution:

Solution:
ab ]
c d
Given that A =1
i[ a’+bc ab+bd ] ~ [ 1 o]
Lo

Let A = [

ac+cd bc+d?

=a’+bc=1andab+bd =0
ac+cd =0andbc+d?=1

From these four equations,
a’+bc=bc+d?=a’=qd?2
andb(a+d)=0=c(a+d)=>a=-d
|A| =ad —bc=—-a’-bc=-1
Alsoif A#1 thentr(A)=a+d =0

.. Statement 2 is false..

Question193

Let A be a square matrix all of whose entries are integers. Then which
one of the following is true?
[2008]

Options:

A.If detA = =1, then A™! exists but all its entries are not necessarily integers
B.If detA = +1, then A™! exists and all its entries are non integers

C.Ifdet A = +1, then A™! exists but all its entries are integers

D.If det A = +1, then A" need not exists

Answer: C
Solution:
Solution:

Given that all entries of square matrix A are integers, therefore all cofactors should also be integers.
If det A = +1 then A™! exists. Also all entries of A™! are integers.

Question194

Let a, b, ¢ be any real numbers. Suppose that there are real numbers
X, y, z not all zero such that x = cy + bz, y = az + ¢x, and z = bx + ay.



Then a® + b? + ¢ + 2abc is equal to
[2008]

Options:
A. 2
B.-1
C.0
D.1

Answer: D

Solution:

Solution:

The given equations are

—x+cy+bz=0

cx—y+az=0

bx+ay—z=0

Given that x, y, z are not all zero

.. The above system have non-zero solution

-1 ¢ Db
=s>A=0=>= c -1 a =0
b a -1

=>-1(1 —a%) —c(—c—ab) +b(ac+b) =0
s>—1+a’+b’+c®>+2abc=0
=sa’+b’+c®>+2abc=1

Question195
5 50 «

Let A = 0 a 5a | «If |A2| = 25, then |a| equals
00 5

[2007]

Options:

A.1/5

B.5

C. 5%

D.1

Answer: A

Solution:

Solution:



5 Sa «
Given that A = 0 o 5a |.and|A? =25

5 ba « 5 ba «
WA= 0 o b« 0 a b«

[ 25 25a + 502 5a + 2502 + 5a ]

= 0 o’ 5a% + 25a
0 0 25

~ | A*| =25(250%)

225 = 252509~ | o | = 1

Question196
11 1

IfD = 1 1+x 1 forx =0,y =0, then D is
1 1 1+y

[2007]

Options:

A. divisible by x but not y
B. divisible by y but not x
C. divisible by neither x nor y

D. divisible by both x and y

Answer: D
Solution:
Solution:
1 1 1
Given that, D = 1 1+x 1
1 1 1+y
Applying R, » R, —R; and R; » R; — R,
111
~D = 0 xO = Xy
00y

Hence, D is divisible by both x and y

Question197

Ifa’+b%>+c®=-2and



1+a’x (1+b%x (1+c?
f(X) — X X X

1+ a2)x 1+ b%x 1+ cz)x
(1+a%)x (1+DbH)x 1+c%k

then f (x) is a polynomial of degree
[2005]

Options:
A1l
B.0
C.3
D. 2

Answer: D

Solution:

Solution:
Applying, C; » C, +C, + C,, we get

1+ @ +b*+c?+2)x (1+bH)x (1+cH)x
f(x) = 1+ (@ +b*+c?+2)x 1+b% (1+c%)x
1+ (@ +b*+c*+2)x (1+bH)x 1+c*
[a” +b%+c? = —2]
1 (1+b3)x (1+cHx
1 1+b%* (1+cz)x

1 (1+b)x 1+c*k
Applying, R, » R, - R, R; » R, — R,

1 (1+bH)x (1+cHx

~f(x) = 0 1-x 0
0 0 1-x
f(x) = (x—1)?

Hence degree =2

Question198

If a,, a,, a3, ...., @, .... are in G. P., then the determinant

A = loga, loga, .,

loga,,; loga,,,

loga

n+2

loga

n+5

loga, ,; loga,,, loga, g

is equal to



[2005]
Options:
A1
B. 0
C.4
D. 2

Answer: B

Solution:

Solution:
Let r be the common ratio of an G.P., then

loga, loga, ,, loga ,,

loga loga_ ,, loga

n+3 n+5

loga, s loga,,, loga, g

loga,r"~' loga,r" loga,r"*'
loga, r"*? loga,r"*® loga,r"**

n+5 n+6 n+7
loga,r loga,r loga,r

loga, + (n—1)logr loga, + nlogr loga, + (n+ 1)logr

loga, + (n+2)logr loga, + (n+ 3)logr loga, + (n+4)logr

loga, + (n +5)logr loga, + (n+6)logr loga, + (n+ 7)logt
Applying C; » C; + C;, we get

loga, + (n—1)logr loga, + nlogr 2[loga, + nlogr]

loga, + (n + 2)logr loga, + (n+ 3)logr 2[loga, + (n+ 3)logr]

loga1 + (n+5)logr loga1 + (n+6)logr 2[10(_:1611 + (n + 6)logr]

Question199

IfFA’—A+1 = 0, then the inverse of A is
[2005]

Options:
A.A+1
B. A
C.A-1

D.I —A



Answer: D

Solution:

Solution:

Giventhat A>—A+1 =0
Pre-multiply by A™! both side, we get
AAZ_ATAa+Al T =AY 0
SA-I+A ' '=00rAa™l=1-A.

Question200

The system of equations
ax+y+z=a-1
x+ay+z=a-1
x+y+az=a-1

has infinite solutions, if a is
[2005]

Options:
A -2

B. either -2 or 1

C.not -2
D.1
Answer: A
Solution:
Solution:
ox+y+z=a-1
x+tayt+z=a-1
X+y+za=a—-1
a l 1
A= 1 al
11 «
=a(a?-1)-1(a-1)+ 1(1 - ®)

=o(a—1)(a+1)—1(x—1) =1(ax— 1)
(=D +a—1—1]

(= 1[a® + a —2]

(o= 1)[a? + 20 — a — 2]

(a0 — 1)[o(a + 2) — 1(ax + 2)]
(= 1)*(a + 2)

" Equations has infinite solutions
JA=0

s(a—1)=0,a+2=0
=>aqa=-2,1;

Buta = 1.

L= -2




Question201

Ifa,, a,, a3 +..., @, ..... are in G.P., then the value of the determinant

loga, loga ,, loga ,,

loga, , , loga,,, loga,,;

loga loga loga

[2004]

n+6 n+7 n+8

Options:
A. -2
B.1
C.2
D.0O

Answer: D

Solution:

Solution:
Let r be the common ratio of an G.P., then

loga, loga,,, loga,,,
loga, 5 loga,,, loga,,;
loga, ¢ loga,,, loga,, g

loga, ™' loga,r™ loga,r*!

+2 +4

= | loga,r*? loga,r"*? loga,r”

+5 +7

loga,™*° loga,r*° loga,r"
loga; + (n—1)logr loga; + nlogr loga; + (n+ 1)logr

= loga,; + (n+ 2)logr loga; + (n+ 3)logr loga; + (n+4)logr

loga; + (n+ 5)logr loga, + (n+ 6)logr loga, + (n+ 7)logr
Applying C; » C, + C,, we get
loga; + (n—1)logr loga; + nlogr 2[loga, + nlogr]

= loga; + (n+ 2)logr loga; + (n+ 3)logr 2[loga; + (n + 3)logr]

loga, + (n + 5)logr loga; + (n+ 6)logr 2[loga; + (n+ 6)logr]

Question202

1 -1 1 4 2 2
Let A = 2 1 -3 and B = -5 0 « If B is the inverse of
1 1 1 1 -2 3



matrix A, then a is
[2004]

Options:
A. b

B.-1

C.2

D.-2
Answer: A

Solution:

Solution:

4 2 2
Given that 10B = -5 0 «

1 -2 3
4 2 2
11 _
=>B—10 5 0 «
1 -2 3

GiventhatB=A"!'=AB =1

1 -1 2 2 100
1 _
=’E -5 0 « = 010
-2

3 001

" 10 0 5- 100
=% 0 10—5+(x] =[o1o]
" 0 0 5+« 001
1_0a=0=>(x=5
Question203
0o 0 -1
Let A = 0 -1 0 . The only correct statement about the matrix A
-1 0 0
is
[2004]
Options:
A A*=1

B. A= (—1)I, wherel is a unit matrix
C. A™! does not exist

D. A is a zeromatrix



Answer: A

Solution:
Solution:
Given that
o o0 -1
A=[ 0O -1 0 ]
-1 0 O

clearly A= 0. Also |A]| =-1=%0

-1 0 0
~A~! exists, further (=1)I = 0 -1 0 = A
0 0o -1

0o 0 -1 0 0 -1
Also A% = 0 -1 0 0 -1 0
-1 0 0 -1

0 O
100
= 010 =1
001

Question204

If 1, w, w?

to
[2003]

Options:
A. w?
B.0

C.1
D.w

Answer: B

Solution:
Solution:
1 o
A= wn wZn 1
w® 1 "

Expand through R,
— 1(w3n _ 1) _ wn(wZn _ wZn) +w2n(wn _ w4n)
=0 =-1-0+w" - ™

are the cube roots of unity, then A =

is equal



=1-1+1-1=0["w"=1]

Question205

If the system of linear equations

x+2ay+az=0; x+ 3by+ bz =0; x+ 4cy + ¢z = 0 has a non - zero
solution, then a, b, c.

[2003]

Options:
A.satisfya+2b+3c =0
B. are in A.P

C.arein G..P

D. are in H.P.

Answer: D

Solution:
Solution:
For homogeneous system of equations to have nonzero solution, A =0
1 2a a
1 3b b =0
1 4c c
Applying C, -» C, — 2C4
1 0 a
=11 b b =0 R;»R;-R,R,» R, — R,
1 2c c
1 0 a
= 0 b b—a =0
0 2c c—a
=bc —ab = 2bc — 2ac
2_1 .1
=5>— = = =
b a ¢
..a, b, c are in Harmonic Progression.
L]
Question206
If a > 0 and discriminant of ax® + 2bx + c is —-ve, then
a b ax+b
b c  bx+c is equal to
ax+b bx+c 0
[2002]

Options:



A. +ve

B. (ac — b?)(ax® + 2bx + ¢)

C. -ve
D.0O
Answer: C
Solution:
Solution:
a b ax+b
Given that b c bx +c
ax+b bx+c 0

Applying R; » R, — (xR, + R,)
ab ax+b
b c bx +c

00 —(ax2 + 2bx + ¢)

= (ax’ + 2bx + ¢)(b® — ac) = (+)(-) = —ve.
[Given that discriminant of ax’ + 2bx + c is —ve
~4b? —4ac<0>=>b’—ac<0]

Question207
1, m, n are the p'", q'" and r'" term of a G. P. all positive, then

logl p 1
logm ¢q 1 equals
logn r 1

[2002]
Options:
A. -1
B. 2
C.1
D. 0

Answer: D

Solution:

1 = AR’ ! =1logl =logA +(p — 1)logR
m = ARY"! = logm = logA +(q — 1)logR
n=AR""!=logn =logA +(r — 1)logR



logl p 1
logA+(p—1)logR p 1

Now, logm q 1 =
logA+(g—1)logR q 1

logn r 1
logA+(r—1)logR r 1
Operating
0 pl1l
C, — (logR)C, + (logR — logA)C, = 0 g1l =0

Or1




