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Mathematics

1. Let S, S; and S;3 be three sets defined as
Si={z€C:|z2—1] <2}
So={ze€C:Re((1-1)z) > 1}
S3={z€C:Im(2) <1}

Then the set S1 N S2 N Ss

v ) A Has infinitely many elements
X ) B. Has exactly two elements
x) C. Has exactly three elements

x ) D. |sasingleton

Let, z=x + iy
Si=@—-17>+y2<2 ---(1)
So=z4+y>1 ---(2)
S3=y<1 (3)

y

A

S, NSy NS,

o @ o > X
\\
N

\-/ x+y=1

x—1)2%2+y2=2

v
.. S1 N S2 N S5 Has infinitely many elements.
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2. Leta complex number be w = 1-+/3i. Let another complex number z be such that |zw| = 1 and
arg(z)-arg(w) = % Then the area of the triangle with vertices origin, z and w is equal to:

1
2
4

2
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1

4
w=1-+3i=|w =2
= |zw| =1

1 1

= |z =—==
2] w2

arg(2) — arg(w) = =

A

Therefore, the area is
1 1
A=—x—2
2 2
1
A==
C. 5

3. The area of the triangle with vertices A(z), B(iz) and C(z + iz) is:

1
x) A 5\z+iz|2
X B. 1
x) c. 1
2
1 2
v) D E‘z‘
A
C(z+iz)
|z| |z|
Biz\~"1~----
@ >A)
1z| z|
-
Area of AABC
1
= E(area of square)
1 2
= 3
2
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4. If the equation a|z|2 +az+ az + d = 0 represents a circle where a, d are real constants, then which of the

following condition is correct?

X

v

X

X

A.

B.

C.

D.

la]* —ad # 0
la|* —ad > 0and a € R — {0}
a=0,a,dcR"

la* —ad>0anda € R

alz+az+az+d=0
=a|z’+az+az+d=0

:>z2+(%)2+<%>z+%:0

Centre = _a
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5. If the equation, 2% + bz + 45 = 0 (b € R) has conjugate complex roots and they satisfy |z + 1| = 21/10, then:

X

X

v

X

A.

B.

C.

D.

b2+ b =12
b2 — b =42
b2 —b=30
b2 +b=T2

Given z? + bz +45=0,b€ R

Let roots of the equation be p + iqg
Then, sum of roots = 2p = —b
Product of roots = p? + ¢*> = 45

As p + iq lie on |z 4 1| = 24/10, we get
(p+1)*+¢* =40
=p+¢+2p+1=40
=45-b+1=40

=b=6
= b% —b=30.
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3
6. If 2 and w are two complex numbers such that |zw| = 1 and arg(z) — arg(w) = Tﬁ, then arg(

(Here arg(z) denotes the principal argument of complex number z )

x) A 37T
4
v ) B. _3_7T
4
x) C. ™
4
x) D. _T
4
5 — peif Cw= lei(efi’ﬂr/?)
T

1-2Zw 11— 2e . ¢i(=3m/240)
1+3z2w 1 + 3¢9 . gi(—3m/2+0)
12
143

1-24 5 5 . 3m
c.arg -| =arg| ——— —4 )| = ——
1+3: 10 10 4

7. The region represented by z =z + iy € C: | z| — Re(z) < 1 is also given by the inequality:

v) A y2<2<$+%)

1
X B. y2§w+§

X) C 2<2z+1)

X) D <z
z=z+iyeC:|z|—Re(z) <1

|2l = Va?+y?

Re(z) ==

|z| — Re(z) <1

=2 +y?—z<1
=2+ yi<l4z
=2y’ <1424 22

1
$y2§2<m+5)
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8. Which of the following boolean expresion is a tautology?
X) A prgr(p—a)
X) B. (prgVv(pVa)
X) C (prgVip—aq)

v) D (prg) = (p—q)

p ¢ pANg pvVg p—gq (PAg) —(p—q)
T T T T T T
FT F T T T
T F F T F T
F F F F T T

9. The statement among the following that is a tautology is:
x) AL AAN(AVB)
X) B. B—[AAN(A— B)
x) C. AV(AAB)

v) D. [Av(A-B)]—B
AN(~AVB)— B
=[(AN~A)V(AANB) — B
=(AANB)— B

—~(ANB)VB
=t

10. Let Fi(A4,B,C)=(AAN~B)V[~CAN(AVB)]V~A
and F5(A,B) = (AV B) V (B —~ A) be two logical expressions. Then:

v ) A. F isnot atautology but F; is a tautology
x) B. Risa tautology but F; is not a tautology
x ) C. F and F, both are tautologies

x ) D. Both F, and F; are not tautologies
Fi(A,B,C)=(AAN~B)V|[~CA(AVB)V~A
Using the set theory
(AnB)Yu(C'n(AuB)u A
=(A-—ANB)U(S—A)U[(S-C)n(AUB)]
=(S—ANB)U[AUB-CnN (AU)]
=S-AnBnC.

Hence not a tautology.

Now,
F(A,B)=(AVB)V(B—~A)=(AVB)V(~BVA)
Using set theory (AUB)U (B UA)=S

Hence it is a tautology.
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12,

The statement A — (B — A) is equivalent to:

X) A A (AAB)

v) B. A (AVB)
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x) C. A-(A— B)

x) D. A5 (A& B)
A|B|AANB|AVB|A—-B|B—-A|A—-(B—+A)|A—-(AANB)|A—-(AVB)| A— (A— B)
T|T T T T T T T T T
T|F F T F T T F T F
F|T F T T F T T T T
F|F F F T T T T T T

From the above table clearly A - (B — A) = A — (AV B)

Alternate Solution :
A— (B— A)

= A— (~BVA)

=~ AV (~ BV A)

=~ BV (~ AV A)

=~ BV (~ AV A)

=~ BVt

=t (tautology)

From options: A — (AV B)
= ~AV(AVB)

= (~AVA)VB

=tVB
=t

The negation of the statement ~p A (p V q) is
x) A ~pAg
x) B. pr~g
x) C ~pvg

v D. pV ~gq

Negation of ~p A (pV q) is
~[~pA(pVq)

=pV~(pVaq)

=pV(~pA~g)
=(@EV~p)A(PV~a

=T A(pV ~ q), where T is tautology.
=pV~gq
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13. The Boolean expression (p A ~ q) = (g V ~ p) is equivalent to

14.

15.

X A. q:}p
v) B p=yq
X) C. p=~g

X D. ~q=7p

Tp=>gqis~p Vg
“(pA~q)=(qgV~Dp)
=~(PAN~q)V(qV~p)

=(~pVgV(~pVa
=p=q

If the truth value of the Boolean expression ((p V ¢) A (g — r) A (~ 7)) — (p A q) is false, then the truth values of
the statements p, q, » respectively can be

X A. FFT
X B. FTF
v) C TFF

(Ve Alg—r)A(~T)) = (pAg) is false.

= (pVg A(g—r)A(~r)istrueand (p A q) is false.
= (pVq)istrue, (¢ — r)is true, (~ r)istrue and (p A q) is false.
= r is false and exactly one out of p and q is false.

‘.- q — ris true and r is false, so q is also false and hence p must be true.

Consider the statement “The match will be played only if the weather is good and ground is not wet”. Select the
correct negation from the following

X ) A. The match will not be played or weather is good and ground is not wet

v ) B. The match will be played and weather is not good or ground is wet

X ) C.  The match will not be played and weather is not good and ground is wet

X ) D. f the match will not be played, then either weather is not good or ground is wet

Consider the statements,

p : match will be played

q : weather is good

r : ground is not wet

Sp—=(gAT)

Now, negation of the given statement is

~[p—(gnr)]

=pA~(gAr)

=pA(~gqV~r)

The match will be played and weather is not good or ground is wet.
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16. Consider the following three statements
(A)If34+3="7,then4+3=38.
(B) If 5+ 3 = 8, then earth is flat.
(C) If both (A) and (B) are true, then 5 + 6 = 17.
Then, which of the following statements is correct:

x) A (A) and (B) are false while (C) is true

x) B. (A) is false, but (B) and (C) are true

v) C. (A) and (C) are true while (B) is false

X ) D. (A)is true while (B) and (C) are false
3+ 3 ="Tisfalse and 4 + 3 = 8 is false, then statement (A) is true.
For (B) 5 + 3 = 8 is true and earth is flat is false.
Then statement (B) is false.

For (C) if A and B are true then 5 4+ 6 = 17 is false, then (C) is true.
. (A) and (C) are true and (B) is false.

17. The mean and standard deviation of 20 observations were calculated as 10 and 2.5 respectively. It was found that
by mistake one data value was taken as 25 instead of 35. If « and\/ﬁ are the mean and standard deviation
respectively for correct data, then (a, ) is

x) A (11,25)
x) B. (11,26)

x) C. (10.5,25)

2
o
z=10 2201 —(@)2 =25
2
xI.
201 — (10)2 = 6.25

= Yz} =20 x 106.25 = 2125

2 _ 2 2
3 T} (actual) — 2125 — 25" 4 35
= 2125 4 600 = 2725

_ >z
FOr Z (actuat) = — 10= > = =200

> T(actual) = 200 — 25 + 35 = 210

210
T(actual) = W: 10.5

272
S.D= \/75 (10.5)2 = /136.25 — 110.25 = /26
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18. Let the mean and variance of the frequency distribution
r: 1 =2 T9=6 x23=8 x4=09
f: 4 4 a B

be 6 and 6.8 respectively. If z3 is changed from 8 to 7, then the mean for the new data will be

X A. 5
X B. 4
v) c. 17
3
x) D. 16

> Tif; 8+24+8a+96_6

T = =
=2a+38=16 ...(1)

2

a:ifi
0.2:Z d _(3—3)2

. fi

16 + 144 + 64 + 818

8+a+p
= 106 + 1918 =912 ...(2)
From (1) and (2),a =5and 8 =2
Now, new mean when z3 = 7 is
8+24+35+18_£

15 3

—36 =6.8

Copyright © Think and Learn Pvt. Ltd.




@BYJu's

The Learning App

19. The first of the two samples in a group has 100 items with mean 15 and standard deviation 3. If the whole group
has 250 items with mean 15.6 and standard deviation 1/13.44, then the standard deviation of the second sample is

x) A 5
x) B. ¢
v) C 4
x) D. g

n1 = 100, ny = 150

We know that

(n 4+ n2)X =ni X7 + 1y X

where

X = mean of whole group

X1 = mean of first sample of a group
X, = mean of second sample of a group

= 250 x 15.6 = 100 x 15 + 150 x X

— 250 x 15.6 — 100 x 15
=X = 150

Xy =16

Standard deviation of whole group, o = 4/13.44
= Standard variance of whole group ¢? = 13.44

>

L 2

= 13.44 = 2
250

= Z 22 = 64200

= 13.44 =

- (X)?

— (15.6)2

For first sample of a group :
Standard deviation of whole group, o = 3
= Standard variance of whole group o2 = 9

— _ 2
=9= ™ ( 1)
=9= Zw%— (15)2

100

e =YY g
= ) % = 64200 — 23400
=) 22 = 40800

For second sample of a group :

o 2% g

) "10800

= — (16)?
o= 5 16

g

oc=4
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20. If the mean and variance of the following data :

37 . .
6,10,7,13,a,12,b,12 are 9 and Trespectlvely, then (a — b)? is equal to

X A. 32
X B. 12
X C. 2
v) D 16

Given: Mean =9
6+10+7+13+124+ 12+ (a+b)

= 3 =9

=60+ (a+b) =72

=a+b=12 - (1)

. 37
and variance = vy

N a? + b2 + 36 + 100 + 49 + 169 + 144 + 144 81 37
8

= a? +b? + 642 — 648 = 74

=a+b=80 ---(2)

We know that

(a +b)? = a® + b* + 2ab

= 144 = 80 + 2ab

= 2ab = 64

Now, (a — b)? = a® + b? — 2ab

= (a—b)? =80 - 64

. (a—b)?=16

21. The mean and standard deviation (s.d.) of 10 observations are 20 and 2 respectively. Each of these 10

deviation become half of their original values, then ¢ is equal to:

v) A _g
x) B. _;x
x) C. 19
x) D. _1p

If each observation is multiplied by p and then g is subtracted,

then new mean z = pz — g

T = %5 andz = 10

=10=20p—q ...(1)

If each observation is multiplied by p and then ¢ is subtracted,

then new standard deviation (¢”) is |p| times of the initial standard deviation (o).
o' = |plo

= L o= ol = 2
37 = lplo=pl= 5
1
Ifp=5qg=0
5 q

1
fp=——q=—20.
P=75
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observations is multiplied by p and then reduced by ¢, where p # 0 and ¢ # 0. If the new mean and standard
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22. The mean and variance of 20 observations are found to be 10 and 4, respectively. On rechecking, it was found

that an observation 9 was incorrect and the correct observation was 11. Then the correct variance is :

x) A 401
v) B. 399
x) C. 308
x) D. 402
Mean, z = 10
Z;
= by =10
20
= Y z; =200
Variance, o2 = 4
2
€T
= PO (10)* = 4
20
= Y22 =2080
200 — 9 + 11
Correct mean = —+
20
202
===-101
20

2080 — 9% + 117
. Correct variance = BT — (10.1)?

=106 — 102.01 = 3.99
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Mathematics

1. If(1+Z_

1—1

m/2 1+ n/3
> = ( : 1) =1, (m,n € N), then the greatest common
Z _

divisor of the least values of m and n is
Accepted Answers

4 40 4.00 04

Solution:
: NS ; N n/3
L [ETE =

@+i2\™? (@ +a2\T
= 5 = — =1

= ()" = (i) =1

- M 4k, and o 4k,
2 3

= m = 8k; and n = 12k,

Least value of m = 8 and n = 12
Greatest common divisor of m and n is 4.
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2. If the least and the largest real values of «, for which the equation
z+alz—1|+2i =0(z € Cand i = v/—1) has a solution, are p and ¢
respectively; then 4(p? + ¢?) is equal to

Accepted Answers

10 10.0 10.00

Solution:

z+iy+ay/(z—1)2+y?+2i=0
=y+2=0andz+a/(z—1)2+y2=0
y=-2&z?=a%(2?—2zx+1+4)

= z%(a® — 1) — 2za® + 5a® =0
cx€eR=D>0

= 4a* — 4(a® - 1)502 > 0

= a?[4a® — 2002 +20] > 0

= a?[-16a® +20] > 0

5
:>a2{a2—z]20

= a2 c {O,E]
4
= a€ V5 V5
“ 272
then 4[p® + ¢%] = 4 [%—f—g] =10
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3. Letzand w be two compex numbers such that

%’ = 1 and Re(w) has minimum value. Then the
z— o1

w= 2z — 2z + 2,

minumum value of n € N for which w™ is real, is equal to

Accepted Answers

4 4.0 4.00

Solution:

Let z =z + iy
|z + ] = |z — 3i]
=y=1

Now

w=2xz+y>— 2z —2iy+2
sw=z’+1—2z— 2 +2
Re(w) = 2% — 2z +3
=(z—1)?+2
S.Re(Wmmatz=1=2=1+14
Noww=1+1—2—25+2

w=12(1— i) = 2429
w" = Qﬁei(_Tm)

If w™ is real
=>n=4

4. The sum of 162" power of the roots of the equation z® — 2z% + 2z — 1 =01is

Accepted Answers

3 3.0 3.00
Solution:

Let roots of 2 — 222 + 2z — 1 = 0 be a, 3, 7.
(x> —1)— (222 —2z) =0
=(xz—-1(2>—z+1)=0
=z=1,—w, —w

Now. a162 + 6162 + ,7162
=1 + (_w)162 + (_w2)162
=1+ (w3)54 + (w3)108 =3
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5. If the variance of 10 natural numbers 1,1,1,...,1, k is less than 10, then the
maximum possible value of k is

Accepted Answers

1 1.0 11.00

Solution:

-2 ()

9 + k2 94 k\2
= g2 = TR + <10
10 10

= 10(9 + k%) — (81 + k% + 18k) < 1000
= 90 + 10k*> — k* — 18k — 81 < 1000
= 9k?> — 18k + 9 < 1000

1000
= (k- 1)2 < —
104/10
=k—-1<

3
104/10
3+

= k< 1

.. Maximum possible integral value of & is 11.
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6. Consider the statistics of two sets of observations as follows :
Size Mean Variance
ObservationI 10 2 2
ObservationII n 3 1

If the variance of the combined set of these two observations is %, then the

value of n is equal to

Accepted Answers

5 5.0 5.00

Solution:
For ObservationI :
2T 2 20
10 2T
-
Zml —(2)?=2=Y1z=60

For Observation IT :

2
Yi
Z——32:1:>ny=10n
n

Now, combined variance
2 2 2
L 2EHY) (SEtw)
10+ n 10 +n
17 60+ 10n (20 + 3n)?

9 10+n (10 +n)?
= 17 (n® + 20n + 100) = 9 (n® + 40n + 200)
= 8n® — 20n — 100 = 0

=202 —-5n—-25=0
=n=>5
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7. Let the mean and variance of four numbers 3,7,z and y(z > y) be 5 and 10
respectively. Then the mean of four numbers 3 + 2z,7 + 2y,z + yand z — y
is
Accepted Answers

12 12.0 12.00
Solution:

Numbers 3,7, z,y
z=502=10
3+7+x+y
4
=z+y=10---(4)
1
10 = H(B3)*+ (1) + (2)° + (1)) - (5)*
= 140 = 58 + x2 + y?

= % +y? = 82--- (i)

5 —

(x +1y)? =22 + 9% + 2y
= 100 = 82 + 2zy
=zy=29

9 9
y=—=zc+—=10
x x

= (z,y) = (1,9) or (9,1)

Givenz >y=z=9,y=1
Now, 3+ 2z, 7+ 2y, z+vy, ¢ —y=21,9,10,8

—  21+9+10+8 48 12
Tr = = —_—=
4 4
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let n be an odd natural number such that the variance of 1,2, 3,4, ...

14. Then n is equal to
Accepted Answers
13 13.0 13.00

Solution:

Given: variance = 14

n

2

Z Z
=1

_(@)?2=14
n
1249224, 402 1+24+3+...4+n\2
= - — 14
n n
1 2
n(n+1)2n + 1) n(n+1)
6 2
= L] =14

n n

(n+1)(2n+1) (n+1)>

= — =14
6 4
n+1)/(2n+1) (n+1) ”
2 3 2 -

= (n+1)(4n+2—3n—3) =168
=n?—-1=168
son=13

=

, M is
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