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Questionl Determinants

2 1 1
Let 4 = [ 1-1.0 ],B—[Bl,ffz,f;g],w.rhere,%s'l,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:
x5 =lLy,=-1lz=-1

201 X) 2
AB2—|:11O] Y2 —[3]

10 1 e 0
: 2

(%]

X, 52,40, 2,=—1
I 2.\Q

B-= [ -1 1 0 ]
7LV A ]

a=|B| =3

g=1

@ =27+1=18




Question?2

The values of «, for which

[27-]Jan-2024 Shift 2]

Options:

,—__
|
|
2|
i 4

D.
0, 3)

Answer: B

Solution:
1 i 4:3!-!—i
2 2
1 % a+% =8
20+3 3a+1 0
(&) _ R QN
= (2a+3) {2} (3a+1){ 6} 0

= (20+3)- %+{3a+1}- %:0

520 +30+30+1=0
= 20" +6a+1=0

_=3+V7 -3-V7
== .
2 2

Hence option (2) is correct.

2a1R

4+ W= ko

o+

o+

| = L

=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+ Sy+az=pfand
xy2Zy+3-<4,

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

[29-]Jan-2024 Shift 2]

Answer: 113

Solution:

va,b.candin AP

=2b=a+c=2a—-2b+ec=0

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

For infinite solution,

D=p\D,=D,=0

6 il 1

B 5 a
4 2.3

By =0=8=6

4 Q= (8- 6)
A @' =113

Question4



*x 3 +5in 22x

2cos’x 2sin
: ; | 25—
If f(x)= | 3+2cos'y 2sinx sin 22x then gf{':}} is equal to

4 e 2 2
2¢Cos 'x 3+2sin'x sin “2x

[30-Jan-2024 Shift 1]
Options:

A.

0

B.

D.
6
Answer: B
Solution:
4 | .
2cos'x 2sin x IFsin 2x
Py 4 sk = I
3+ 2cos x 2sin x sin “2x
4 4 =
2cos x 3+3sin x sin “2x

R, —R,~R{R, > R,~R,

4 - 4 N
2eosx 2sinm x 3 tsin T2x

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

Consider the system of linear equation x + y + z = 4p, x + 2y + 22z =

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 andp = 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+ty+z=4u x+2y+2=z= 10p.x+3y+4,:l.zz=lu2+15

11 1
A= 1 23 | =@1-1)?
3 a4l

For unigue solution Az 0,21-1=%0, (, F %)

LetA=0,1= }
2
4 11
ARDOA =A = 10u\\2 1
£+15 31
={=15)p=H

For infinite solution 4 = % u=1lor1s

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

X + 3y + Az = pn, 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:

1-1 1
12 4 ]=0
13 A

= 22 =A=1=0

Infinite solution A=1 & u =13
For unigue sol™1 # 1
Fornosol’A=1& u+#13
IfA£1and u#13

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

Question7

If the system of linear equations



ANz =—4
KT ay X 3z 58

3x —yp=t Bz =3

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 -0\
D=12%a 3
3 -1 8

=1(af +3)+2(28-9)+ 1(-2—3a)
= aft 3 +48518-2-3a

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

D=0

af—3a<48=17.__ (1



P=| 5 a 3@~V
3 -1
/-4 1

=z 5 3| =0
3 3\

= 1(58-9)+4(28-9) +1(6—15) =0

136-9-36<9=0

138452 8= 2X6¥in §

13
%a—?pa'ht[%):l?

54a—39a+216 =221

s 1
]‘_‘:. =S o
& o 3
- 1 54
Now, 12a+ 1389512 = +13- —
oW, o I 3 3
=4 +54=58
Questiond
¥ 27 +1 1+43x

3352 2 P46

If fx) = for all x € &, then 27(0) + 7 (0) is equal to

X ox 4 £-2

[31-Jan-2024 Shift 1]
Options:

A.

48

B.

24

C.

42
D.

18



Answer: C

Solution:
01 1
floy=| 270 6 | =12
0 4 -2
3 4x 3 o 2ad+1 1+3x
FO=] 33D 2x 246~ 6x 2 32|+
x3—x 4 _1:2—2 x3—x 4 x2—2
00 3 01 4 011
»f0=]20 6| +| 020 2 06
0 4>-2 0 4 =2 -1.100
=24-6=18
= 2£(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
1
% 1
Then, the system (4-31) | S 2 has
= 3

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

unique solution
B.
exactly two solutions

C.

no solution

3xt+2
3t —1



D.

infinitely many solutions

Answer: A
Solution:
1M1 (¢
Let4= Xy Y5 Zy
2 )
1 2
Given 4 0 = 0 | &Y.
1 2
Xy + z o)
X, + z, =
X, + z, 2
Ky B2 50 D (2)
. g I, | NEVRERE (3)
XN = ) i, (4)
1 —4
Given A 0 = 0
1 4
Xtz 4
%, z, = 0
-, + 23 4
= R+ z, = A0 N (9)
G oo % " . 4 (6)



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

s from (2). (3). (4). (5). (6) and (7)

1
b e ]
Laa b2 —
—
|
1
=T I ]

~y,£0,¥,=2 y4=0

X =3x,%x,=0,x;,=-1

Y1=0.-Y;_=2.-Y3=0

z;,=-1.2,=0,2;=3

[0 ]
e e[ 71
a5 e Ldel:
][]

[z=-1]. [y=-2]. [x=—3]

o o

Questionl0

If the system of equations
2x + 3y —z =15

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 =kxtay+3z+4) tk,3x—y+fz—7)
2=k +3k,d =k gk, -1 5EFFSI= 4k, — 7k,
On solving we get

k=B k= La=—90p=_1
2" 19T 1o 3

1356 = 13(—70)( %)

=1120

Questionll1

Let the system of equationsx + 2y + 3z2=5,2x+3y+z =9, 4x + 3y +
Az = p have infinite number of solutions. Then A + 2p is equal to :

[1-Feb-2024 Shift 2]
Options:

A.

28

B.

17

C.

22

D.
15

Answer: B

Solution:



¥ 2y 35~ 5
xFIy+z=9
dx+3y+tAz=p

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

1.2 3
A=]|2311 ] =0=4=-13
43 4
A\N2 3
AAWo 3 1 =0=u=15
n 3 —13
1 .5~ 3
A, = |leMo 1 =0
4 15 —13
1 2 2
A,=123 9 | =0
L

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

Questionl2

If the system of equations

x+2y+3z=3

4x +3y—-4z =14

8x+4y—-2Az=9+n

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

Options:

72 21
A. ( ?I ?



5' .5

72 =21
C 5’ 5

-72 21
D ( 5 "5
Answer: C
Solution:
Solution:

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

(i) x4—( i) =>5y+16z=38...... @iv)
(i) x2—( i) =22y+(A—-8)z=-=1—1u...... W)
(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=pn= _TZI
_ [ 72 =21
0w = {2 )
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.S, =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=

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

Options:

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

B. It has no solution for a = =1 and for all p € R
C. It has no solution for « = 3 and forall f # 2
D. It has a solution foralla # —1 and f = 2

Answer: B

Solution:
Solution:
a 21
D= 20 3 1 =0=>a=-1,3
3 a 2
211
D, = 3 1.1 =0=>B=2
a2 B
a 11
Dy= 20 1 1 =0
3 2B
a 21
D,= 2a0 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

Questionl6o

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*+14x+24 =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(—-ax—-2)=0

Questionl?7

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

ax +By+7z=3

x+2y+3z=14

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

Options:
A.If « = f = 7, then the system has no solution
B. If a« = 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 (a, 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
a—2p+7=#0
And equations have no solution if
x—2+7=0and2a—-83+3 %0
And equations have infinite solution if
x—2B+7=0and2a=83+3 =0

Questionl38

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

A x+y+z=1

Xx+Ay+z=1

x+y+az=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) 11 21 =0
1 1 A

A+2)[1°-1)-12A -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

Question19

For the system of linear equationsax+y+z =1,
x+ay+z=1,x+y+ az = 3, 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 solutionifa = -2 and p =1

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

D. It has infinitely many solutions if « = 1 and f = 1

Answer: A

Solution:



a1l 1
1 al

1 1 «
aled -1 =1(a-1)+1(1—a)=0
>=30+2=0
Ala—1)+afa—1)—2(a—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

m=| 1201 | =3-1-1-x=1
112
2 1.1

1

A, = 1.1 1 =2—1=1ﬂy=z
11 2
2 11

1

A=l121 | =2-1=1=2=7
111

For a = 2= unique solution

Question20

If the system of equations

x+y+az=Db

2x +5y+ 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+5y+2z=6

X+ 2y+3z=3

For « solution
A=0,A,=04,=04,=0



11 a

A= 2 5.2 =0=11-4-a=0=>a=7
1.2°3
1 1b

A, = 2 5 6 =0=23-0-b=0=b=3
1.23

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, = 14.
B. System has a unique solution for a = —3, = 14.
C. System has no solution for a = 3, B = 24.

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

Answer: A
Solution:
Solution:
111
A= 1 2«
1.3 5
=(10=3a) = (5 —a) +(3=2)
=6—-2x
6 1 1
Ax = 10 2 «
B 3 5

6(10 —3a) — (50 — al13) + (30 — 2pB)
40— 18 + o — 2B

1 6 1
y= 1 10 o
1 B 5
(50 —af) —6(6—a)+ (p—=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

>




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

Question22

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

[8-Apr-2023 shift 2]

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 =0
1 1 tan©

tan’0 = (V3 —1) - v3 =0
tan® =+v3, -1

o= { 2, x. )

%O(ze) - &HOX £ =20 (Option 1)
Question23

For the system of linear equations

2x —y+3z=5

3x+2y—-z="7

4x +5y+az =B

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

Options:



A. The system in inconsistent for a = —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 for a = =5 and p =9

Answer: B

Solution:

Solution:

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

2 -1 3

3 2 -1

4 5 a
A=7(ax+5)

For unique solution A = 0

o #—D

For inconsistent & Infinite solution
A=0
a+5=0=2a=-5

5—13‘

A= ="7a + 35

A= 7 2 -1 ) =-5B-9)

B 5 =5
25 3
A= | 37 -1 | =118-9)
4 B -5
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,=A,=0

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

p=9

Unique solution

o # —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
62Ax -3y + 3z = 42°%2x + 6Ay +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

2A(92%—4) + BA—6) +(2=92) =0
182 -140=4=0
A—1)BA+1)3EA+2)=0
>A=1,-1/3,-2/3

A= =0

6 =3 42’
For each values of A, A, = 2 61 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(A%2 - A) = 4, then the sum of all possible values of
a is equal to :

[11-Apr-2023 shift 1]
Options:
A0
5
B. 5
C.2
3
D. 5
Answer: B

Solution:

Solution:

AT = aA+1

A=aAT+1

A=a(aA+1)+1

A=A+ (a+ 1)1

Al —o®) = (o + 1)I
I

1
Al = (2
| 1= op (2)
A=Al = |A|JA=1]...(3)

-l 4+_ _«a
AI_I—(XI 1—cxI



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& A%, Ay, Az = 0 check.

After solvingwe geta+ 13 +2 =4

Question27

x+1 X X

If x  x+2x = 3(103x + 81), then 2, % are the roots of the
X X X + A2

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)

(oe]

X X x +d?
Putx =0

Option (C) 4x* — 24x + 27 = 0

3.-9
has Root 55

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

JIf s D, =96, then n is equal to
k=1



% 1 >2k >(2k—1)

9 A = 96
n n“+n+2 n
n n“4+n n*+n+2
n n’+n n?
R n n®+n+2 n? = 96

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

IlIl2+Il 1’12

2 0

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

=96

0
0

Question29

For the system of linear equations

2x +4y +2az=b

x+2y+3z=4

2x —05y+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 = 12 3 = 18(3 —a)
2 =5 2
b 4 2a
A, =4 2 3 | =(64+19 - 72a)
8 -5 2

For unique solution A =0
=2a#3 and beER
For infinitely many solution :



and b=8 A =0

Question30

If the system of equations

2x+y—-z=15

2X =3y + Az =n

X+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(=5u—-119)-12p+35)=0
= —-45+5p+119-2p—-35=0
=39+3p=0=n=-13

(A+1)?+(a —p)* = 4%+ (30)

=916

=0

=

=0

Question31

Let the system of linear equations

-x+2y—-9z2=7

-x+3y+72=9

-2x+y+5z2=8

-3x+y+ 13z =2
has a unique solution x = o, 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+5z2=8-(3)
(2) = (1)
y+ 16z = 2(4)
(3) —2 % (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+oaz=2

3x+y+z=14

x+2z2=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

Salving (i), (1)-and (i), we get
x=1,y=1 z=0( and for unigque solution a# —3)

Mow, (e, 1. (1, a) and (1, =1) are collinear

1 -1 1
=o(e~ 11— 1{0)* H-1-0)=0
=g —1=0

=1

o Bum 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:

AR
B.R-{-11,13}
C.R-A{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 s 3)
A
e (-5.3)

0. (5.1

Answer: C

Solution:

Solution:
F =2 1
5 -8 9 =l==1da—-42=0=a=-3
2 1 a

MNow 3 (equation (1)) - (equation (2)) =2 (equation (3)) is

G~z - (5x—8y—9z—-3)—2(x+y+taz+11=0

3b+3-2=0> b=

L | —

Sofor no solution a=-3 and &= %

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
apty+z=5

x+2y—=3z=4 has infinite solution

x+3yp—3z=4
a’l 1
SAS M 2 3 | A= e(l)=1(2)+1(1)=0
1 3.8
=2a=1
5 N M
and A= "qv2 3 | =0
B 5 5

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

=f=13
1 5N}
and A= [Lh 73 | =0= (20380 5(2)+ 18- H=0
1 48 5
5-28+6=0
=f=3
Similarly,
1 Le5
2A;= 1022 | =0=4=3
>3 4
AP =(1.3)

Question36

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

ax+3y—-z=q

—ax+y+2z=—-a

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

Options:

A.

N

B. -

O
NI~
N|o1

o
|
NI



Answer: D

Solution:

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

1.2 .1
a -3 -1
-—a 1 2
=7+ 2a

A= =1(6+1)-22a—-«) + 1(a+ 3a)

A=0=a=-

N[~

2 2 1
a 3 -1
-a 1 2

=14 +2a =0 for a=—

N~

. For.no solution aa = —

[NS]EN]

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 + (L + i)y = 0....... (i)

2n . .. 20 N
8(cos?+1sm ?) +ay =0
By (i)

x _ —=(1+1i)

v o (iii)

By (ii) _

x_ __—-a ..

y -1, v3i)
8(7+7

Now by (iii) and (iv)



1+i= a

4i 4(-1 +v31)
sa=(V3-1)+ (3 +1)
sa+ip=(V3-1)+ (V3 + 1)

Lo _ V3-=1_., =
BT vze1 2TV
Question38

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

x+y+z=14

Xx—y+|A|z=42-14

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

Options:
A A=7
B.A=-7
C.A=38
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

Pix+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+d5y=pB+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 4+ 5 and ax + 5y = B + 1 have infinitely many solutions then
2 V4 —_3 _Y +5

o 5 B+1

=>oc=—13—0and3[3+5y=—28

So'|9a« + 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=7
x—3y+2z=1
x+4y+6z =k

201 -1
A= |1 -3 2 | =-76-21=0
1 4 6
6=-3
7.1 =1
A= |1 -3 2 |
kK 4 -3

Question41



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

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 .Y
a 2o 3
1 3z 5

A=

=1(102—9a) — 1{5a— 3)=1{30" - 2¢)
=g-3a+3+3e - 2g

=35 —6a+3

For inconsistency A=01e. a=1
MNow check fore=1

sEh+z=1 ...(D

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

By (i) x2— (1) =1
x+3y 58 _-9

so equations are inconsistent foro =1

Question42

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

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

6x+7y+7z=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 77
=3sin36(28 —21) + 1(21c0s26 —18) + 1(21cos26—24) =0
=21sin30+42co0s20—-42 =0
=sin30+2c0s20-2=0
=3sin 0 — 4sin®0 + 2(1 — 2sin’0) =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
=4s8in26 + 6sin® —2sin6 -3 =0
=2sin0(2sin® + 3) = 1(2sin6+ 3) =0
=(2sin®0 —1)(2sin6+3) =0

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

_nun 5n 13m 171
=0= =, —=, —, —|—

6' 6 6 6

- Possi _ n 5o 13m 17m
.. Possible values of 6 = o, 2m, 311, 5 6’ 6 6

.. Total 7 values of 0 possible.

Question43

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

x+3y—z=-18

3x —y+ (2°—=|2A|)z = 16

has no solutions, is

[25-Jul-2022-Shift-2]

Options:
A0
B.1
C.2



D. 4

Answer: C

Solution:

Solution:

£
A= ‘ 1 3 51 =233 (D 305 | A =3+ 5(=15 9
3 3

=949 | 1| —43
=91 —-9|1 =43
A =0 for 2 values of 4| out of which one is —ve and other is + ve

S0, 2 values af 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 ( | % )

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

Options:
A. 3V5
B. 4

26
Cag

p. 10
Answer: D

Solution:

Solution:



= 8(3) - 1(~2) - 4(-3-7)
=24+1-12-44
=12-34

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

72 NY
A=l 0 171

& _3 D
=-2(3) - l{—w)=4=u)
=—6-3u=0
Foru=-2

: f =1 32601 2 -8 Mmoo
Distance of (4, -2, — ) from 8x—y—4z-2=0= == = == " ynits
¥ =2 Voi-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 « and B, such that p* and
(p + 2) divide A, is ;
[29-Jul-2022-Shift-1]

Answer: 4

Solution:

Solution:

pt(p+ 1 (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
0 1 2p + 4
0 1 2p+6
2(p") “((p+ 1)) - ((p + 2)!)

2(p +1) - (p1)? - ((p +2))

2(p+ 1)*- ()’ ((p+2))

- Maximum value of acis 3 and B is 1.

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

Question46

If the system of equations

Xx+y+z=6

2x + Sy+az =B

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)

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

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

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

1-1-1
Now, A= 25 « =0
1 23
Ci—C =G
C,»Cy—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
=2-p+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)@+3) a+3 1 is
(a+3)a+4) a+4 1

[26 Feb 2021 Shift 1]
Options:

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

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

D.0O

Answer: B

Solution:

Solution:
Given, A = (a+2)a+3) a+3 1
(a+3)(a+4) a+4 1
Apply R, = R, =R,
Apply R; » R; — R,

(a+1)(a+2) a+2 1 I

(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.04
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 2¢
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 boc
|IB| = 4d . 4e 4f =2x4x2 d e f ["det(A) = 4]
2g 2h 2i g h i
=16 x det(A)
=16X4 =64
Question49
X y.2Z
Let A = vz x , where x, y and z are real numbers, such that
Z Xy

Xx+y+z>0andxyz = 2. IfA2=I3, then the value of x> +y° + z° is



Answer: 7

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

= x3+y3+23—3xyz =1
> xX°+y +2° =1+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

Xx—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 =31 X a
A= 2 6 -—11 , X = y ,B = b Then,
1 =2 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 = | b6 -11
c -2 7
=a(42 -22)—-2(7b+ 11c¢)
— 3(-2b — 6¢)
=20a—-14b — 22c + 6b + 18c
=20a - 8b—4c =4(5a—-2b —c)
1 a -3
Al =] 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 c
=1(42 - 22)—2(14 +11) - 3(=4 — 6)
=20-50+30=0
a 2 -3
Al=1]1b 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 + 5c = —5(5a — 2b —¢)
1 2 a
Al =] 2 6 b
1 -2 ¢
=—10a+ 4b + 2c
= —-2(5ba—-2b-c¢)

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

Question51

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

3x+2y+22=9

Xx—-y+4z=38

[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'+ [32 + y3 =12



Answer: B

Solution:

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

L]

ile,, AX' =B

Now, |A| =2(8+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
3Xx—y—2z=2
—2x—-2y—4z=3

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

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

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

= 2k = 42

sk=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 =AB"=-B
Let A’B? —=B?A% =P
PT = (A%B% — B2A%)T = (A%B?)T — (B2AYT
=B%A% - A’B® = —(A’B* - B’A%) = —-P
Pl =-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 -20

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

Question55

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, m&R

C.k#3, m=

(S

D.k=3, m#

(S

Answer: D

Solution:

Solution:
3.=-2 -k
A= 2 —4 =2 =0
1 2 =1
=24 +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*iis 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 =kPI

.~ _ _ad.P

~Q = —2

.. __k

"3 = 8

.(Ba+4) _ _k N

. 5 =-3 k=4

S| Pl=2k=2k =10+ 6«

Put value of k 'in (i)... we get o = =1
Lol +kP=1416=17.

Questiond7

1 + sin’x sin’x sin’x
The solutions of the equation cos’x 14cos’x  cos’k
4sin2x  4sin2x 1+ 4sin2x

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



A. %'E

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+4+4sin2x
Applying C, » C, - C,,
0 2 1
-1 1+cos’k cos’x =0
0 4sin2x 1+4sin2x
= 2+ 8sin2x —4sin2x =0 (expanding along C,)
= 4sin2x=—2:>sin2x=—%
_ o, 0 - /o llm
= 2x=mn+ 6,21'[ 6ﬁZX 5 6
_ 70 11u
= - = ==
12" 12

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

Question58

If A= ( ,0 e ) anddet(Az—
sinac 0

[17 Mar 2021 Shift 1]

Options:

AT

B. g

c. I

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



II
D. 5

Answer: C

Solution:

Solution:

0  sina
A= )
sinac 0

and det A% - %I J=0

'AZ—( 0 sin(x)( 0 sin(x)

sina - 0 sina 0
AZ = ( sin‘a - 0 )
0 sin’a
I ( 1/2 0 )
= A=
2 0 1/2
.2
sin“ac— 1/2 0
-3 (27" L]
0 sina = 1/2
.2
sin“a — 1/2 0
det(AZ— %I) = )
0 sina — 1/2
.2 112 _
(sm o — 5) =0
sina = * l_ = a = 2 isone possibility.
V2 4
(]
Question59

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 = Firstterm

y-=.Second term of AP = First term + Common difference
=>y=x+d...(i)

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

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

3.4V2 x
and | 4 5y2y | =0
5 -k =z
Applying R, » R, + R, — 2R,, we have

3 4v2 ox
0 k—6v2 0 =0
5 k Z

=(k — 6v2)(3z — 5x) = 0( Expanding along R;)
Eitherk —6v2 =0 or3z=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=10x4*+36
=(4%)2 — 4(4%) + 4= 10 x 4* + 36
=(4%% - 14(4%) =32 =0=(4*-16)(4*+2) =0



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

2(x— —) x—1 x? _ ‘ _5
1 0 X
X 1 0
Question61

Let A = [a;) ] and B = [;] Z [ 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,

=Ly le-1 110

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 , XE RIS

sin’x cos’x  sin2x
[16 Mar 2021 Shift 2]
Options:
AVT7

3
B'Z



C.vV5

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 applyingC, » 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 £(0) = Asin® +Bcos©

Then, —VA%>+ B? < £(0) = {A? + B?
Here, we have, f(x) = cos2x —2sin2x
V22417 <f(x) = V22 +1°

—V5 <f(x)<V5 _

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

Question63

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

x3+axz+bx+c=0, (a,b,ceERanda, b =0). If the system of
equations (in u, v, w) given by au + v+ yw = 0, Bu + w + aw = 0;

yu + av + pw = 0 has non-trivial solution, then the value of %2 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, where a, b,c€ERand a, b # 0
~.a+ B+ y = Sum of roots taken one at a time = —a

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

opfy = Product of roots = —c

Also, given system of equations in u, v, w

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

has non-trivial solution.

o« py

y o B

sa(py — o?) = B(B* — ya) + y(ap = y?) = 0 (expanding along R,)
= apy—o’ —B>+ay+apy =y’ =0
= o+ B> +y° = 3aBy
Then (using standard result),
Eithera+B+y=0o0ra=p=y
fa+p+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
> a+at+a=-a (Ca=p=y)
=a = —3a...(i)
ofp+By+va=D>b
= b = 3a’..(ii)

Using Egs. (i) and (ii),

a2

b = 3

Question64

Let the system of linear equations

A4x+ 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.nu=6,AER
B.A=2,p€R
C.A=3,p€R
D.u=-6,A€R

Answer: A

Solution:



Solution:

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

2x—y+z=0

px+2y+3z=0

For non-trivial solution, A =0

4 A 2

2 -1 1 =0

p 2.3
=24(=3-2)—AN6-1n)+2(4+1n)=0
= —A6-u)=-2(6-n)=0
>(6-nA+2)=0
=> A=-2 and p€ R or pn=6 and A €R.

Question65

The system of equations kx +y+z=1,x+ky+z=kandx+y+zk = K>
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 k-1 =k(k’*=1)-1(k—=1)+(1=k)

1.1k
=k —k-k+1+1-k=k>—3k+2
Now, A =0
5 k¥P=3k+2=0>(k-1
= (k—=1)k-1)(k+2)=0
ck=1,-2

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

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

k*+k—2)=0




Question66

Let
) 2
sin“x —2 + cos“x CcosS2X
f (X) = 2 + sin®x cos®x CoS2Xx »
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(0082x - sinzx)
f(x) =4+ 2cos2x

max = 1

fxX), ., =4+2=06

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 =2 x4 =8



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

Question638

sinX COSX COSX
The number of distinct real roots of cosX SinxX COSX = 0 in the interval

COSX COSX Ssinx

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 Ssinx cosx

N
NP

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

sinxXx — cosSxX COoSX — sinx 0
0 sinx — cosx €CosX — sinx =0
COS X CcosX sinx
1 -1 0

(sinx — cosx)2 0 1 -1 =0

COSX COSX Sinx

(sinx — cos x)z(sinx + 2cosx) =0
o

4
Question69
Let A = [ z 3 ] , a € 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 o
B 5 3+a "
A+ AT 2
and P = =
2 a+3 0
| 2 -
. 3_a -
0
—~ AT 2
andP=A 4 =
2 a—3
. 5 0 .
As, det(Q) =9
=(a—3)° =36
=2a=3%6
.'.a=9' —3
| 2 3+a
det .(P)=| +1>< 2
a .
=5 0
22
=0—%=0,fora=—3
_o_(a=3?% 1 _
=0 7 = 4(12)(12),fora—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



col

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) =4(3x*-2x-1)=0

=1-x=—1
=>x=1;x 3

(1Y 20
f(1)=—4,f(—§) -2
Sum =-4+%%=-%
Question71

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

Xx+a—c x+b x+a
x—1 xX+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+C xX+b =2
x—b+d x+d x+c¢
C,»Cy, =Gy
x—2A A xX+a
= x—1 A x+b =2
x+2A A X+C
R,»R,-R;, R;—»R;-R;



x—2A 1 x+a
2A—-10 A
4N 0 2A

=1(42%2 =422 +2)) =2
:2\2 = 4 1

=A =2

Question72

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

XxX+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 « =0
2 -1.1
=32+a)=0
=20 = -2
12 -1
2 p 1
1(1+2B)—2(1+4)=(B—-2)=0
B—7=0
B=7
S+ B =5Ans.
Question73

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

Xx+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.a=3,b=3
D.a=3,b=13
Answer: A

Solution:

Solution:

D= =3—a

=b-13

6
a
9
8
5
b
3,

13, no solution.

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:

xX+y+z=06.... (i)
3x+ 5y +5z=26....... (ii)
X+2y+AZ =1 ........ (iii)
5x(i)—(ii)=2x=4=x=2
< from (i) and (iii)
vy+z=4.... (iv)

2y +Az=1n-—2

(v) = 2 x (iv)

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

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



Question75

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

X+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
27K +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]+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] 4+ 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

2
C. 2b

o2
D. 2b

Answer: D

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

(M|

C.a¢—%andb=

Wi

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

Solution:

Solution:

2 1.1
1.-=11
1 1 a

A= =2(-a—1)-1(a-1)+(1+1)

If A'=0 and A; = 0, then no solution
1-3a=0
=7-3b =0

1 7

=g~ 3

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 +vy =20
1 cosy cosP

A= cosy 1 cosa

cosP cosa 1

=1 — cos?a — cos y(cos y — cos a cos B)+ cosB(cosacosy — cosf)
= 1 = cos’a — cos’p — cos’y + 2 cos acos P cosy

—cos(a + B) cos(a = B) — cos y(cos(2m — (o + B)) — 2 cos a cosP)
—cos(2m — y) cos(a — B) — cos y(cos(a + B) — 2 cosacosp)
—cosycos(a —B) + cosy(cosacosp + sinasinfP)
—cosycos(a—p) + 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 — af} is equal to
[27 Aug 2021 Shift 1]

Answer: 5

Solution:

Solution:

Given, system of equation
2x+y—-z=3

X—y—zZ=0«
3x+3y+pz=3

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

2 1. -1
NowA= | 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
33 -1

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

A, =

1 =0

=>q =73

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

33 -1
=22(-a+3)=-3(-1+3)-1(3-3a) =0
=>qo =73

2.1 3
and A, = 1 -1 « =0

3 .33
=22(-3-3a)=1(3—-3a)+3(3+3)=0
=-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.(—x, =9) U (=9, »)
C.[-9, —8)

D. (=0, —=9)u[-8, «»)
Answer: A

Solution:

Solution:

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

Ix + 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|A + 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




Question82

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

(1 + cos?0)x + sin29y +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. 9

=3

B.~

C.

=

ol
=

D.

Answer: B

Solution:
Solution:
1 + cos’0 sin’0 4sin30
= 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 sin0 1+ 4sin30 + cos*0

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

=sm39=7
_ o

=30 = (1‘[+€)
_7n

=0 =18

Questiond3



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

A.p=6

andq=3—16

Solution:

Solution:
xX+y+z=5
X+2y+3z=1n
x+3y+2Aaz=1

1 11

A= 1.2 3 =2A-9)4+(3-2A)+(3-2)=A-5
1 3 A

For unique solution A = 0

=>A#D5H

And A or A,orA; =0

‘115

Ay = 12n =2-3p)+m-1)+5=6-2u

1.3 1
If A; = 3 and A = 0, then no solution
p=3andA=5

p = Probability of unique solution =

g = Probability of no solution =

Question84

Consider the system of linear equations

-x+y+2z2=0

3x —ay+53z=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;) =1 and n(S,) =0
C.n(S;) = 2and n(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,

X+y+z=06

x+2y+ 3z =10

3x+2y+ 2z =1

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

Answer: 13

Solution:



X+y+z=6..... (i)

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

From (i) and (ii),
Ifz=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 = 1, must pass through (2,4,0) and (4,0,2)
S0,6+8=p=>nu=14

and 12 +2A =1
1242A=14=>27=1
So,p—2A*=14-1=13

Question36

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

b
. 1 2 3
| B = by, by, by, = 3'a,, 3%,, 37a,

by, b

0 1 2
b 3 a;, 3 a, 3 a,

b 13

11 12

a1 D3y Dsg 3%a
=81 =3>.3%.3" | A|
3" =3%A] = 1Al = ¢

Question87

Let two points be A(l, —1) and B(0, 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—-4A =0,
then a value of A is:

[Jan.8,2020 ()]

Options:



A. 4

B.3

c.1

D.-3

Answer: B

Solution:

Solution:
0 .2 1

_1 _ _

D= 5 1 11 5

Xy 1

=>-2(1 -x)+(y +x)==x10
=2-2+2Xx+y +x ==x10
=3x'+y =120r3x +y = -8
SA=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

1 1 2
|Al = [ 1.3 4 ] =(9+4)—-13-4)+2(-1-23))

1 -13
=13+1-8=6

ladjB| = | adj(adjA)| =] A|" "V = A" =(36)

ICl= |3A] =3°x6
ladjB| _ 36 x36 _ g

Hence, =
IC] 3¥x6

|adjB| s
n IC| 1S



Question39

The following system of linear equations
7x+ 6y -2z =0

3x+4y+2z2=0

x —2y — 6z = 0, has

[Jan. 9, 2020 (1I)]

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+2z2=0 ... (ii)
X—2y—6z2=0 ....... (iii)

Now, determinant of coefficient matrix

7.6 -2
A= 34 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 (n, 6), the system of linear
equations

x+2y+3z=1

3x+4y+ 5z =1

4x+4y+4z =0

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 ] (Ry=>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 =4 and4a + 2V =4

sa=2andp = -2

So, for infinite solution 2u —2 =6

= For 2pu # 6 + 2 system is inconsistent

Question91

The system of linear equations
AX+2y+22=35
2Ax+3y+5z2=8

4x + Ay + 6z = 10 has :

[Jan. 8, 2020 (I1)]

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:

A2 2
D= 22 3 5

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

=A=-8,2
when A = 2



5 2 2
8 3 5

102 6
=5[18 —10] — 2[48 — 50] +2(16 — 30]
=40+4+4-28=#0

There exist no solutions for A = 2

D, =

Question92

If the system of linear equations

2x + 2ay+az =0

2x + 3by+ bz =0

2x +4cy+cz =0

where a, b, ¢ € 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 ¢

=0

1 2a a
1 3 b

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

=ab + bc + 2ac

=0

2 1,1
b a ¢
11 1.
a'b'cmAP

Question93



Let 0 = Zand A = [ Lo = ] . If B = A + A%, then det (B):

—sin® cosO

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

A.is one

B.lies in (2,3)

C. is zero

D. lies in (1,2)

Answer: D

Solution:

Solution:
cos® sin® ]

—sin B cos6

.-.A=

cosnH sinn6
WA= ,h EN
—sinn6® cosnb
~B=A+A*
[ cosO sinB ] +[ cos40 sin4d0 ]

—sin40 cos40 -

—sin® cos0

o 4 . II .4 ™
B_[ cos§+cos? smg+sm?

—sinE - sinE cosE + cos4—H
5 5 5 5 °

0 1
Then,det(B)=2sin(%) | . |

= “0%‘/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:

XxX—2 2x—-3 3x—-4
A= 2x—3 3x—4 4x-5

3x—-5 bx—-8 10x-17

=2>A = 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=1 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®® 1
defined by f (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.(-44)
D. (0,4)
Answer: B

Solution:

Solution:
Applying C, » C, - C,

—sin’0 -1 1
£(6) = —cos?0 -1 1
12 -2 =2

= 4(00529 — sinze)



=4cos26,0¢€ (%%)

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

Question96
Leta—-2b+c=1.

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

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

A.f(-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+c 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+2z+ 1, where a, b, ¢, x,y, Zzare non-zero distinct real

X a+y x+a
numbers, then y b+y y+b is equal to
z cty 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+ta x 1 x+a
y b+y y+b =| yby+b +y|l y 1 y+b
z C+y z+¢ z c z+CcC z 1 z+c
X 1 x+a R, - R, -R,
S0ty y-x 0 0 R, > R.— R
z-x 0 -1 s VB
=-y(x—y)=-y(b—a) =yla=bh)
Question93d
2 =11
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| =, then the ordered pair, (|2], p)
is equal to:
[Sep. 03, 2020 (ID)]

Options:

 (ak)

B.(9,%

C. (3,81)

D. (9, 81—1)
Answer:'A

Solution:

Solution:

ladjAl = |A]> =9
[“]adjA| =AY

=|A| =+3=2A=]X| =3
=|B|=|adjA]? =81

= -1[yT = _1= _1=—=i



Question99

The values of A and p for which the system of linear equations
XxX+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

1 2.3
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+(32A+1)y+222z=0

(A—=1)x+(42-2)y+(2+3)z=0

2x+ (32 +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+41 2\

= | A—-14rx-2 A+3 =0
2. 3A+1 3(A—-1)

=6)° — 367% + 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 A € 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=72-12=0

~ _2
=>A=3o0r 3

1 -4 A
2 =61
3-10 4

D, = =2(3-2)

:When'h= -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
1 3k

3.1 3
=1(9-k*) -1(3 -3k} +3(1 -9) =0
-9 -k*-3+3k*-24=0

=2k’ =18=>k*=9,k = +3

So, equations are
X+y+3z=0........ (i)
x+3y+92=0...... (ii)

=0

=

3x+y +3z2=0 .......(jii)
Now, from equation (i) - (ii),
—2y—62=0:>y=—32:>3z—’=—3 ....... (iv)
Now, from equation (i) - (iii),
-2x=0=x=0
So,x+¥=0~3=-3
Z
Question103
If the system of equations x—-2y+3z=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 =7, =A;=0



1 -2 3
A= 2 1.1 =0

1 =7 a
=(a+7)=2(1 -2a)+3(-15)=0
=a =38

1 -2 9
A; = 2.1 b =0

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

S I EE O 6 B R S

0

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

[Sep. 04, 2020 (I1)]

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
=22y, +z,=2=2, =2
Determinant of coefficient matrix
111
Al= 021 | =2
0 01




Question105

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

2x+4y—z2 =6

3x+2y+ 2z =1

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

Options:

A A+2p =14
B.2A—-pn=5

C.A—-2p=-5
D.2A+p=14

Answer: D

Solution:
Solution:
11 1
2 4 —1 = 0.[~ Equation has many solutions ]
32 A
ﬁ—15+6+22\=o=x=%
11 2
<D, = 24 6 =0=p=>5
3 2 2u
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> + y2 + 7% = 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+5z2=0 ... (i)
—2x+4y+z=0..... (ii)

—7%x4+ 14y +9z=0...... (iii)

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

=15 = 4y*+ y* = 150

['x =2y, z=10]

=3 =< y* =30

=y ==+2,*3, x4, *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 =12
-4 =2 A
4 A 1

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

“A=0=X=1,-2andA, =0

Hence, S = { 1, —% }

A= =—(A-1)2r+1)

Ay = =202+ 6)-4)

Question108

LetA={X =(x, Yy, z)T : PX =0andx2+y2+zz= 1 }where



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

[Sep. 02, 2020 (1I1)]

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

X=—Lk =£{ z=k
7 Y=
But given that x> +y> + z? = 1
vl
V174

. Two solutions only.




