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1. Let the random variable X have a binomial distribution with mean 8 and variance

k
4.1f P(X <2)= — then k is equal to:

2
x) A
x) B. 17
x) C. 191
v) D. 37

Given that binomial distribution with mean np = 8 and variance npq = 4

1
therefore, ¢ = TN 16, p = >
Hence P(X < 2)= P(X =0) +p

1 16 1 1 1

= 1600(§> +16¢y (§> (-) +16C2< > < )
_ 1+16+120 137  k
- 216 T ool6 F
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2. Minimum number of times a fair coin must be tossed so that the probability of
getting at least one head is more than 99% is :

x) A 5
x) B. g
v) C. 4
x) D. g

Let n be the minimum number of toss required to get at least one head, then
required probability = 1—probability that on all n toss we are getting tail.

So, the probability to get at least one head
=1 — P(no head) > 79

100
1\" 99
=1-|=)] >—
2 100
= 1n< =
2 100

= 2" > 100
=>n>7

Minimum value of n is 7.

3. The probability that two randomly selected subsets of the set {1,2,3,4,5} have
exactly two elements in their intersection, is

) A 65
Y
J) B 135
99
x) c. B9
28
x) D. 30
-

Let A and B be two subsets.

For each z € {1,2, 3,4, 5}, there are four possibilities :
rcANB,zc ANB,zc ANB,zc ANB

So, the number of elements in sample space = 4°
Required probability

502 X 33
e T

10 x 27 135
- 210 - 29
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4. Let A and B be two non-null events such that A C B. Then, which of the following
statements is always correct?

x) A. PA4B) =1
X) B. P(AB) < P(4)
v) C. P(AB) > P(A)

x) D. P(A|B) = P(B) — P(A)

Given,
ACB=ANB=A
P(A/B) P(ANB) P(A)
- ~ P(B)  P(B)
P(A
= P(A/B) = % > P(A)

(-0<P(B)<1)
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Let A and B be two events such thatP(A U B) = %, P(ANB) = iand P(A) = %

, where A stands for the complement of the event A. Then the events A and B
are

x) A mutually exclusive and independent
x) B. equally likely but not independent
v) C. independent but not equally likely

x) D. independent and eqgaully likely

1 1 — 1
Given: P(AUB) = & P(ANB) = ZandP( )=~
1
Since, P(AUB) =1 — P( UB):l—E:%

and, P(A) = 1 — P(4) =
Now, P(AU B) = P(A) + P(B) — P(AN B)

A
3
1

5 3 1
= —= —+ P(B) — —

6 4+1() 4
= P(B) = —

(B) = 3

P(A) #+ P(B), So not equally likely
Now, P(A) - P(B) = % %
= P(A)- P(B) = %: P(ANB)

Hence, events A and B are independent but not equally likely
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6. A person throws two fair dice. He wins Rs. 15 for throwing a doublet (same
numbers on the two dice), wins Rs. 12 when the throw results in the sum of 9,
and loses Rs. 6 for any other outcome on the throw. Then the expected gain/loss
(in Rs.) of the person is :

X) A 92gain

1
v) B. Eloss

x) c. 1 .
5 gain

1
x) D. joss

1
X | +15] +12] —6
T 1 113
Px)| = | = | =
6 | 9 |18

1 1 13 1

E(X)=15x =4 12 x —— 6 x ——= ——

(X) X 12X g b6xg= 7

.1
So, expection is Ewnh aloss
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Box | contains 30 cards numbered 1 to 30 and Box Il contains 20 cards numbered
31 to 50. A box is selected at random and a card is drawn from it. The number on
the card is found to be a non-prime number. The probability that the card was
drawn from Box | is:

x) A 4
17
v) B. 8
17
x) C. 2
5
x) D. 2
3

Box | : 1 to 30 numbered cards
Prime on box |

{2,3,5,7,11,13,17,19, 23,29}

Box Il : 31 to 50 numbered cards
Prime on box I

{31,37,41,43, 47}

A : selected number on card is non - prime

P(A):p(f).P(é)+P(H).P(£>
I 11
120 11
2 30 2 20
A
P(II).P(—)
I I
Now,P<—>:
A P (4)
120 2
_ ¥ 3 8
1w, 1B 2.3 W
230 220 3 4
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8. A seven-digit number is formed using digit 3, 3,4, 4,4, 5,5. The probability, that
number so formed is divisible by 2, is:

x) A.
x) B.
v) C.

X D.

Nl N 9s glo

Number of ways in which the seven digited number formed is
7!

n(s) = 23

Number of ways in which the seven digited number is divisible by 2 is
6!
nE) = Som
Hence required probability is
n(E
n(S)
_ 6! 21312t 3

= X =
7! 212121 7
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The coefficients a, b and ¢ of the quadratic equation, az? + bz + ¢ = 0 are
obtained by throwing a dice three times. The probability that this equation has
equal roots is :

x) A 1
54
x) B. 1
72
x) c. 1
36
v) D. 5
216

ax’? +br+c=0
a,b,ce€{1,2,3,4,5,6}
n(S) =6 x 6 x 6 =216
D =0= b =4ac

b2
= ac= —
ac = —
fb=2,ac=1=a=1,c=1
Ifb=4,ac=4

=a=1c=14
ora=4,c=1
ora=2,c=2
fb=6,ac=9=a=3,c=3

.. Probability = %

A bag contains 4 red and 6 black balls. A ball is drawn at random from the bag, its
colour is observed and this ball along with two additional balls of the same colour
are returned to the bag. If now a ball is drawn at random from the bag, then the
probability that this drawn ball is red, is :

x) A 3
4
x) B. 3
10
v) C. 2
5
x) D. 1
5

Initially 4 Red balls and 6 Black balls

4 6 6 4 2
Required probability= —x —+ —x —= =
quired pr ility 10><12—i—10><12 =
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Let a, B be the roots of the equation z? + z + 1 = 0. Then fory # 0 in R,

y+1 o B
«a y+ B 1
B 1 Y+ a
is equal to:
X) A yy?-3)

x) B. 431

X) C y@2-1)

v D. 3

Roots of the equation z? + z + 1 = 0 will be & = w and 8 = w?, where w and w?
are the cube roots of unity.

y+1 w w?
==A=| w y + w? 1
w? 1 y+w

R, — R, + Ry + R;
1 1 1
=A=ylw y+w 1
w? 1 Y+ w

[o1+w+w? =0

On expanding along R;, we get
A=y@y?) =y’
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12. Let k be an integer such that the triangle with vertices (k,-3k), (5, k) and (- k, 2)
has area 28 sq. units. Then the orthocentre of this triangle is at the point:

x) A. (2 _l>
T2
x) B. <1,§>
4
3
x) C. -z
(-3
v) D. (2,1)
2
Given vertices of the triangle are (k,—3k), (5, k) and (- k, 2)

Now, the area of triangle is
1 1y Ty T3 Iq

— =28
Y1 Y Ys U

2

11 & 5 -k k
ﬁﬂ—% ko2 —3k}:28
= |(k* + 15k) + (10 + k?) + (3k* — 2k)| = 56
= |5k2 + 13k + 10| = 56
= 5k + 13k +10 =56 (. 5k? + 13k + 10 > 0)
= 5k 4 13k —46 =0
= (5k+23)(k—2) =0
= k=2 (. kisinteger)

Now vertices areA(2,-6), B(5,2),C(-2,2)
Equation of the altitude dropped from vertex Ais =z = 2
Equation of the altitude dropped from vertex C'is 3z + 8y—10 = 0

, , : 1
On solving the equations of altitude we get, Orthocentre = (2, 5)
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13. Ifthe system of equations 22z +3y —2=0, z+ ky—2z=0and 2z —y+2=0
has a non-trivial solution (z,y, z), then %—’— £+ Z i kis equal to :
z T
x) A 3
4
x) B. _4
x) c. _1
v) D. 1
2
20 +3y—2z=0 ...[1]
r+ky—2z=0 ...[2]
2 —y+2=0 . [3]

Since, the given system of equations has a non-trivial solution
2 3 -1

11k =2 :0:>k:§
2 -1 1

From [1] and [3], we get

dot2y—0=2-_1

T Y= y_ 5

From [1] and [3], we get

Y
4y — 2z = —=
Y z 0:>Z

L

2

From [1] and [3], we get

8z+2:=0= 2= —4
i

Y

b z
ot S+ =tk
Yy z oz

1
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14. 1 a 3
fP=1]1 3 3] isthe adjointofa 3 x 3 matrix A and |A| = 4, then « is equal
2 4 4
to :
Xx) A 4
v) B. 11
X C. 5
x) D. g
1 o 3
adj(A) =11 3 3
2 4 4
As we know,
. 2
ladj(4)[ = |A]
= 1(12 - 12) —a(4 —6) + 3(4 — 6) = (4)?
=a=11
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det(AB!) = 8, then det(BA'BT) is equal to :

X A. 1
x) B. 1
4
X C. 16
v) D. L
16

det(ABAT) = 8
= 4] |B|- 14| = 8
= |AF|B|=8 ---(1) [.]A]=]A"|]

det(AB~1) =8
= |A]-|B!| =38

= 4] =8B - (2)

Put | A| from equation (2) in equation (1), we get
64|B|*|B| = 8
1
Bl ==
= B = 5

- |A| = 8|B| = 4

1
Now, det(BA~'BT) = |B|- A |BT|
I

Al 16

15. Let A and B be two invertible matrices of order 3 x 3. If det(ABAT) = 8 and
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16. 1
If | —sin
—1

oe (I,
4

4] = |-

R1—>R1

= |A] =

= |A] =

sin 0 1
0 1 sin@ | ; then for all
—sin@ 1
5T .. .
T) ,det(A) lies in the interval :
51
0.=
(3
(13
2_
3
(33

1 sin 0 1

sin 6 1 sin @
-1 —sin@ 1
+ R3
0 0 2
—sin @ 1 sin 0
-1 —sin 6 1

2(sin? @ + 1)

1
.'.0§sin29<5

=2 < 2(1+sin’0) <3
4] € 2,3)
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17. Ifa,8#0,and f(n) =a™ + 8" and

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

1+ £(2) 1+f3) 1+ f(4)

x) A.

X B.

<
o

x
o

R =R
seEE
o
Q Qw QM Q
++ 3
™™
W N

W
+
=

=

1+ f(1)
1+ f(2)
1+ £(3)

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

So, [1+ f(1)

1+ f(2)

1 1 1 ‘1 1 1}
xil a fB

1 052 ﬂ?

1
1
1 2
1
1

— C1—Cs, Cy — Cy — C

0 0 1
l-a a—-p8 P
1—0(2 012—,62 /82
0 0 1

=[(1-a)(a-pP| 1 1B
l+a a+pB B2

= [(1—a)(a - B)P(B 1)

=(1-a)*(1-B)*(a—p)?

Hence, K =1

2

1+ £(3) | = K(1 - a)?

l+a+p

1+ a®+ 52
Splitting it as a product of two determinants.

BYJU'S

The Learning App

(1 - B)*(a — B)?, then K is equal to:

3 1+a?+ p2
14+ +p°

1+ao*+ p*

l+a+p
14 a? + p°
1+ a4+ B3
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18. If the system of linear equations
x+y+z=>5
z+2y+32=9
r+3y+taz=p0
has infinitely many solutions, then g — a equals:

x) A g
x) B. g
v) C. g
x) D. o

For infinitely many solutions,
A =

= a—5=

= a=

Now,

=1(28-27)—-1(B—9) +5(3—2)
=28-27T—B+9+5
=p5—-13

For infinitely many solutions,

A1 =0

=p3-13=0

= =13

Hence, 3 —a =13 —-5=238
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Let the numbers 2,b,c be inan A.P.and A =
then c lies in the interval :

X) A (324299

v) B. [4,6]

X C. [2, 3]

1 1 1
|Al=12 b ¢
4 v

Cy —Cy—Cy, C3 — C3— C
1 0 0
lAl=12 b—-2 c—2
4 -4 2—-4

= [A] = (b—2)(c - b)(c - 2)

2,b,carein A.P.
Let the common difference be k.
Then |A| = k- k- 2k = 2k3
= 2 < 2k% <16
=>1<Ek<2
c—2
=1<

=4<c<6

<2

1 1
2 b
4 b2

1
¢ |.If det(A) e [2,16],

C

2
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20.

2 b 1
o det(A)
LetA=|p b24+1 b | wherebd > 0. Then the minimum value of
1 b 2
X B. 3
x) C. V3
2 b 1
A=1|b b +1 b| whereb>0
1 b 2

= A =2[20* +1) —b*] —b[2b—b] + 1 [* — b* — 1]
= [A| =2 +4-b* -1
= [A|=b*+3

We have to calculate, min (

det(A))

For maxima and minima, f’(b) =0
Sb=+/3 (-b>0)

and £"(v/3) >0

Therefore, f(b) is minimum atb = /3

o det(A) .
.. Minimum value of f(b) = > is
3
fb) = f(v/3) =3+ %
= f(v3) =2v3
Minimum value of ct(4) is 2v/3

IS :
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21. Let 6 <0, %) . If the system of linear equations,

(1+cos?0) z +sin’0y+4sin36 z=0
cos’f x + (1 +sin6) y+ 4sin30 z = 0
cos?0z +sin*Oy + (14 4sin36) z=0
has a non-trivial solution, then the value of 6 is

v) A T
18
x) B. ©
18
x) C. Am
9
x) D. 57
18
1+ cos? 6 sin” 4 sin 36
A= cos? @ 1+ sin’0 4 sin 360
cos? @ sin’ 6 14 4sin 360
Cl — Cl + 02 + C3
2+4sin30  sin’@ 4 sin 36

= A=|2+4sin30 1+sin’0  4sin36
2+4sin30  sin’f# 1+ 4sin36
1 sin’@ 4 sin 30
= A =(2+4sin30) |1 1+sin’@  4sin30
1 sin’0 1+4sin36
R2—>R2—R1andR3%R3—R1
1 sin’6 4sin36
=A=10 1 0 X (2 + 4sin 30)
0 0 1

= A = (2+4sin36)
For non-trivial solution
A=0 )

in30 = —
= sin g B
18
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22. 1 0 0
LetA= |0 1 1/[.Then A%% _ A2020 j5equal to
1 00
v 4 A Aﬁ_A
X B A5
X C. AP _ A
X D. Aﬁ
1-A 0 0
A-X|=| 0 1-X 1[=0
1 0 —A
= A —-2X2+2=0

A3 —2424+ A=0

= A2 - A=A A2 =A*— A3 = A° — A* = A5 —
So, AT—A2=A45_ A

= A8 A3 = AT A2 =45_ 4

And so on.

A2025 A2020 A6 A

A5

AT

AG
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23. Two fair dice are thrown. The numbers on them are taken as A and u, and a

system of linear equations
rT+y+z=>5
z+2y+3z=p
r+3y+rz=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

1 1
x) A. — Zandg=— —
P=gantd= 54
5 5
v) B. — 2ondg= >
P=ganta= 34
x) c. ,_1 _ 5
P 6amdq 36
X D. :E d :i
P=gantd= 34
1 3 A
1 1 1/=0
1 2 3
= 1-3(2)+ A1) =0
=A=5
For A # 5 there will be unique solution
1 5
:1——:—
K 6 6

For A = 5 and u = 3 there will be infinitely many solutions and for A\ =5 and u # 3
there will be no soluiton.

_1 (i on_ 5
=% 6) ~ 36
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24. Let [A] be the greatest integer less than or equal to A. The set of all values of X for
which the system of linear equations
z+y+z=4, 3z+2y+52=3, 9z + 4y + (28 + [A\])z = [A] has a solution is

X) A (—00,—9)U[-8,00)
x) B. [-9,-8)

v) C. g

X) Do (—00,—9)U(-9,00)
r+y+z=4

3z +2y+52=3
9z + 4y + (28 + [A])z = [

For unique solution A # 0

11 1
3 2 5 [#0
9 4 28+

= (56 + 2[\] — 20) — 1(84 + 3[\] —45) + 1(—6) # 0

= 36+ 2[\] —39—3[\] —6#£0

= [A] # -9

= X € (—00,—9) U[-8,00)

and if [\]| = -9, A, = A, = A, = 0 gives infinite solution.

.. For X\ € R set of equations have solution.

Copyright © Think and Learn Pvt. Ltd.



[BBYJu's

The Learning App

25. |If the system of linear equations
2z +2ay+az=0
22 +3by + bz =0
2z +4cy +cz =0,

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

X) A a4b4c=0

X) B. 4 bcareinAP.
111

v) C. — - —areinAP.
abc

x) D. 4 careinG.P.

2 2a a
2 3b b|=0
2 4c ¢

R2—>R2—R1,R3—R1
2 2a a

= |0 3b—2a b—a|=0
0 4c—2a c—a

= 3bc — 2ac — 3ab + 2a® — [4bc — 4ac — 2ab + 2a*] =0
= —bc+2ac—ab=0
= ab + bc = 2ac
1 1 2
= =t —==
C a b

111
= — — —arein A.P.
a b c
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26. 0
If A=

—tan — a —b
and (I, + A)(I, — A)~1 = {b } , then 13(a? + b?)
tan 3 0 @

is equal to

Accepted Answers

13 13.0 13.00

Solution:
—tan—
A—
tan—
(I, + A)(I, — {a _b}
b a
:>|(.[2+A IQ— |:(l +b2
I+A
Lo 24 (1)
|I2—A|
1 1—tang
L+ A=
14 tan — 1
1 1+ tan —
BoAs 1—tan9 0
2 i

= |IQ + A| |IQ A’
From equation (1)
nal+bhr=1

= 13(a® + %) =13
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If the system of equations

kx+y+2z=1

3r —y—2z=2

—2r —2y—4z2=3

has intinitely many solutions, then k is equal to

Accepted Answers

21 21.0 21.00

Solution:
D=0
k 1 2
=3 -1 -2
-2 -2 —4
= k(4—4) —1(—12—-4) +2(—6 —2)
=16—-16=0
AISO D1 — D2 — D3 — 0
k 1 2
=Dy=|3 2 -2
-2 3 -4

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

= 2k = 42

= k=21
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28 leta— h (1)] , z € Rand A* = [a;j]. If a11 = 109, then as; is equal to

Accepted Answers

10 10.0 10.00

Solution:
- [w 1}
1 0

eenacfe

1 0|1 O
:>A2:[x2—|—1 ac}
T 1

A3:A2-A:{x2+1 x| [m 1]

x 1][1 O

22+ 2 241
2?2 +1 T

:A?’:[

A4:A3-A:{$3+2$ a:2+1] [a: 1]

z2 +1 T 1 0

Logh [ 2t 4+ 222 + 22 + 1 :E3—|—2:B]

2rr+zx 2 +1

= At =

(24 + 322+ 1 w3+2w}
3+ 2z 2+ 1

a1 = 109 (Given)

= z*+322+1=109
= 2* +322-108=0

= (2°+12) (2*—9) =0
=z ==3
,'.a22:a:2+1:10
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29. If the system of linear equations
20 +y—2=3
r—Yy—z=auxn
3x+3y+pPz=3
has infinitely many solutions, then (a + 8 — af) is equal to

Accepted Answers

5 50 5.00 05

Solution:

For infinite solutions :
2 1 -1
3 3 5

=2(—f+3)~1(8+3) - 1(3+3)=0
= 26+6-5-3-6=0

s Bp=-1
and
3 1 -1
Ai=|la -1 -1|=0
3 3 -1

=3(1+3)—1(—a+3)—13a+3)=0
=124+4a—-—3—-3a—-—3=0

Soa=3

Hence,a+ 8 —-aB =5
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30. [ (-1
Let A = {a;;} be a 3 x 3 matrix, where a;; = i 2
(_1)i+j

then det(3 Adj(2471)) is equal to

Accepted Answers

108 108.0 108.00

Solution:
8 1 4A
adj2A ) =24 (24 ) 1= — A= —
|A| 2 Al
A 12 ’ 123
So, |3adj (2471)| = ‘12% - <_> A = =
|A] 4] |A?
2 -1 1
cA=]-1 2 -—1|=|4=4
1 -1 2

o gt 123
Hence, [3adj (247")[ = —-= 108
4

ifi < j,
if i = 7,
if§ > j,
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