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1. The smallest positive integer n for
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0 -id -
H+id
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(a2 (b) 4 (c)6 (d)8
o -id L
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2
|:|1—/X1—/d7
Oo+i 1-i0
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Hence, option (a) is correct.

The value of x, satisfying the
equation log ., sin x = 1, where

0<x< E, is
2
i s b b
(a) I (b) 3 (© " (d) s

(€) 10g.ps xSINX =1, where 0 < x < ;j

0 (cos x)' =sinx O cosx = sinx
Otanx=10 tanx tanm/4
Ox=ml/4

Hence, option (c) is correct.

3. If A is the value of the determinant

a b oo
a, b, ¢,
as by ¢y

then what is the value of the
following determinant?

pa, b qe
pa, b, gqc,
pas; by qcg
(p#Z0orl,q#0or1l)
(a) pA (b) g2
©(pP+q)d (d) pgh
a; by ¢y
® (d)Given, |a, b, c,|=A
ag bz cy

pa; by qcy

a by ¢y
=plgla, by, c,
ag by C3
= pqh
Hence, option (d) is correct.
4.1fC,,C,C,,..,C, are the
coefficients in the expansion of
(1 + x)", then what is the value of
C +Cy+Cy +..+C,?
(@)2" (b)2" -1
(c)2n! (d)2" -2
@ (b)(1+x)"="Co+ "Cix +"C,

X2+ ..+ 1C X"

and we know that
"Co+ "Cy+"C,+..+C, =2"
0"C,+ "C, +..+"C, =2" -"C,
=2" -1
Hence, option (b) is correct.
5.1fa+b+c =4and

ab + bc + ca =0, then what is the
value of the following

determinant?
a b ¢
b ¢ a
c a b
(a) 32 (b) - 64
(c) - 128 (d) 64
3 (b) Let
a b c
A=|b c a
c a b

atb+c b c
=latb+c c a
atb+c a b
(byCy - Cy +Cy +Cy)
1 b c
=@+b+c)|1 c a
1 a b

(To take commona + b + ¢ fromC,)
0 b-c c-a
=(@+b+c)|0 c-a a-b
1 a b

(by Ry - Ry = Ry Ry - Ry = Ry)
=(@+b+c)[(b -c)a -b) - -a)]

=(@+b+c)lab -b? -ca +bc




®

7.

®

9.

-c?-2a% +2ca)
=-(@a+b+c)@+b2+c?-ab -bc -ca)
=-(@+b+c)[l@a+b +c)®>-3(ab + bc +ca)]
= - (4)[16 - 0] = - 64.

The number of integer values of k, for which the equation
2sin x = 2k + 1 has a solution, is

(a) zero (b) one
(c) two (d) four
(c) Given,

2sinx =2k + 1

-1<sinx<10- & 2sing 2

-2 -1<2sinx -1<2 -1
-3<2k<A1

-3 1

—<ks-+ 8 kK O5
2 2

OlInteger values ofk = = 1,0

Hence, option (c) is correct.

If a;, a,, as, ..., ay are in GP, then what is the value of the
following determinant?

Ing, Ina, Inay
Ina, Ina; Inag
Ina, Inag; Ina,
@o~o (0)1
(€2 (d) 4
(a) Let first term and common ratio of GP are a and r respectively.
loga; loga, logas loga logar logar®
O |loga, logas logag | =|logar® logar® logar®
loga, logag logag logar® logar” logar®
loga loga+logr loga+2logr

=|loga + 3log r
loga + 6log r

loga + 4logr loga + 5logr
loga + 7logr loga + 8logr

["log mn=1log m + log n]

loga logr logr
=|loga + 3logr logr logr
loga + 6logr logr logr
(byC, - C, =CyandCy - C5 - Cy)
=0 [+ Cp =Cy]
If the roots of the quadratic equation x? + 2x +k =0are
real, then
(@ k<0 (b)k<O0
() k<1 (dyk<

(d) Given quadratic equation,
X +2x+k=0 (i)

Since, roots are real
O D=00b%-4ac =0
@R -4)(k)=00 4= 4k O

Hence, option (d) is correct.

k<1

If n = 100!, then what is the value of the following?
1 1 1 1
+ +.. +

+
log,n log,oo 1

log,n log,n

(@0 (0) 1 (©2 (d3
O DL N
log,n loggn 0G0 1
=log,2 +log,3 +log,4 + ... +log, 100
=log,(2 (B[4 [5...100)
=10g;go: (1001) [-n=100!]
=1 [logg =1]

Hence, option (b) is correct.

10. 1fz =1+ i, where i = +/—1, then what is the modulus of

z+g?
z
(@)1 (b) 2 ()3 (d) 4
® (b)z=1+i wherei = /-1
7+ 2 :‘(1+/)+ 2 l=lg+ip+ -2 X020
z 1+1) P+ @a-=10
S+ + 2020 e —ijz 2 =2

11

12

13

Hence, option (b) is correct.

If A and B are two matrices such that AB is of order n X n,
then which one of the following is correct?

(a) A and B should be square matrices of same order.

(b) Either A or B should be a square matrix.

(c) Both A and B should be of same order.

(d) Orders of A and B need not be the same.

(d) Given that, order of matrix AB=n x n

If we take A,7xp and Bp « n» then AB will be of ordern x n.
So, orders of A and B need not be the same, is correct.

Hence, option (d) is correct.

How many matrices of different orders are possible with
elements comprising all prime numbers less than 30?

(@2 (b) 3 (c) 4 (@6
(c) - Prime numbers less than 30 = {2, 3,5, 7, 11, 13, 17, 19, 23,
29}

O Number of elements = 10

[0 Possible order of matrices with

10 elements =10 x 1,1x 10,2 x 5,5 x 2
O Nubmer of matrices of different order = 4
Hence, option (c) is correct.

P q

ros
where p, g, r and s are any four different prime numbers
less than 20. What is the maximum value of the
determinant?
(a) 215

Let, A =

(b) 311 () 317 (d) 323

(c) A= , prime numbers less than 20

r

P q
s

={2,35,7,11,13,17,19} 0 A=ps - rq
For maximum values of A, p and s must be maximum and r andq
must be minimum.

Then,p=17,s =19,r=2,g =3
0O A=17x19-2 x3

=323 -6=317
Hence, option (c) is correct.



14. If A and B are square matrices of order 2 such that

det(AB) = det(BA), then which one of the following is correct?
(a) A must be a unit matrix

(b) B must be a unit matrix

(c) Both A and B must be unit matrices

(d) A and B need not be unit matrices

® (d) A, ,and B, , are two matrices

and| AB| =| BA[O[ A|[ B[ =] B|| A

2 -2 1
leta=3 “Hp=" Fthen,| AB| =| BA|
%3 40 %/2 —1/2|:|

Hence, we can say A and B need not be the unit matrices.
Hence, option (d) is correct.

15. What is cot2xcot4x — cot4xcot6x — cot6x cot2x equal

to?

(@) -1 (b) 0 © 1 (d)2

3 (c)--cotbx =cot@x + 4x)

- ] -10
cot2x[¢ot4x — 1 H-cot (A + B) _cot Acot B 1D
cot A+ cot B

cot2x + cot4x 0

cotbx =

[0 cot6x[tot2x + cotb6x[dot4x =cot2x [Got4x —1
0 cot2x[tot 4x — cot4x [Cot 6x — cot 6x [Got2x =1
Hence, option (c) is correct.

3 ..
16. If tanx = — = and x is in the second quadrant, then what
4
is the value of sin x [¢os x?
6 12 6 12
a) — b) = c) - — dy - —=
()25 ()25 (©) > (d) o
® (d) Given,
tanx = _73 and xis in the 2nd quadrant.
Let perpendicular be 3k and base be 4k, then
Hypotenuse = /(3k)® + (4k)® = 5k
. 3 -4
sinx = Zandcosx = —
5 5
. 3 _O0-40_-12
Osinx[@osx = = x =_ <
5 H 5 H 25
Hence, option (d) is correct.
17. What is the value of the following?
e
cosec ec
6 3
4 4
(@) - (b) 4 € -4 d-—=
3 73

3 (c)cosec %Q@ec @53—“@: cosec @T[ + ggfﬂ;ec % - g@

= —COSGCEBGC—HZ -2 x2=-4
6 3

Hence, option (c) is correct.

18. If the determinant

x 1 3
0 0 1/=0
1 x 4

then what is x equal to?

(@—2o0r2 (b)-3o0r3 (c)—1ort (d)3or4

3 (c) Given,

x=+1 -1
Hence, option (c) is correct.

19. What is the value of the following?

tan31°tan33°tan35°...tan57° tan59°
(8 -1 (b)0 ()1

(® (c) tan31an33*Man35° ... tan57°Man 59°
= tan31PHan33°[@an35° ... x tan 45°x ...tan(90° — 33°)

(d) 2

[an(90° - 31°)

= tan31°[@an33°{an35°...cot 35°[Got 33°[dot 31°
= (tan31°[Got 31°) [tan 33°[Got 33°) [{tan35°[dot 35°) ...
=100... =1
Hence, option (c) is correct.
1 x x+1

If f(x)=]| 2x x(x-1) x(x +1)

3x(x-1) 2(x-1)(x-2) x(x+1)(x-1)
then what isf(— 1) + f(0) + f(1) equal to?

20

@?~o (b) 1
(c) 100 (d) =100
1 X X+ 1
® (a)f(x)= 2x x(x = 1) x(x + 1)
Ax(x=1) 2x =N (x-2) x(x +N(x-1)
1 -10 1 0 1
f=1)=/-2 2 0|=0 0O f(0)=|0 0 0|=0
6 12 0 040
112
fh=|2 0 2|=0
00O

Of-1)+f0)+f()=0+0+0=0
Hence, option (a) is correct.

. A - Tt
21. The equationsin ' x — cos ' x = — has

(a) no solution
(c) two solutions

® (b)-sin"'x-cos™'x = g

(b) unique solution
(d) infinite number of solutions

and we know that sin™ ' x + cos™' x = ET[
Adding Egs. (i) and (i), we get
2sin"'x= T+ U0 2gin~'x =20
6 2 3
O sin'x="1
3
X = SinE = ﬁ
3 2

Hence, the given equation has a unique solution.
Hence, option (b) is correct.

()
(i)



22. What is the value of the following?
(sin24° + c0s66°) (sin24° — cos66°)
@-1 (®O (€1 (d2

(3 (b) (sin24° + cosB6°)(sin24° — cos 66°)
= (sin24° + cos66°)
{sin(90° - 66°) — cos66° }

[-sin(90° — B) =cos @
= (sin24° + cos 66° ) (cos66° — cos66°)
= (sin24° + cos 66°)(0) =
Hence, option (b) is correct.

23. A chord subtends an angle 120° at
the centre of a unit circle. What is

the length of the chord?
(@~2 —1units  (b)+/3 - Tunits
¢) 2 units d) +/3 units

(3 (d) Given, radius of the circle = 1unit

—

OAOB= 120°
By using cosine rule,
OA? + OB? - AB?

A B

cosl2(P = ————— "~ — (D)
2 [DA[DB
Let AB = x unit, OA = 1unit, OB = 1 unit
From Eq. (i),
_ _ 2
L B e S AR
2 200

O x*=3 O x=+/3unit
Hence, option (d) is correct.

24. What is (1 + cot8 — cosec)
(1 + tan B +secB) equal to?
(@1 (b) 2 (€3 (d 4
3 (b)(1+ cot® -cosec 6
(1+ tan® + sec 6)
=§‘+COSG_LD 4+ 8iné 1 H
sin@ sinB cosB cosB
_ [+ cos6 —1(][inB + cos6 + 17

sin@ cosB
_ (sin® + cosB)® - 12
- sinB[tos6O
_ sin?8 + cos®8 + 2sinBcos 0 1
- sinBcos®
_1+2sinBGosB -1 _
- sinB[tos6 -

Hence, option (b) is correct.
1+tan’0 - tanGD2
1+ cot®0 - cotB

equal to?

25. What is

(@) 0 (b) 1

(c)2tan® (d)2cotB

%0 01— tanol]

® (a 1+ tan26 _ Eﬂ ’[aneD
1+cot’® O -cotéld

20 Br-anol

_1+tan6 _D1—tanOD

1+ 1 -0

tan’e O taneD
. —tan0)f
29% + tan®0 Etanm tan®) D
Ctan? 6+1D 0 tan6-1 0O
=tan’0 - tan’0 =0

Hence, option (a) is correct.

26. What is the interior angle of a

regular octagon of side length 2 cm?

T 31 31 31
(a)E (b)T (0)? (d)?

() (b) Given, length of side of regular
octagon =2 cm

- Sum of interior angles of octagon
=(8-2)x180°
=6 x180°
[ sum of interior angles of polygon
=(n—-2) x180°]

O Interior angle = w

= 135° :E
4

Hence, option (b) is correct.

27. If7sin® +24 cosO =25, then what is

the value of (sin8 + cos0)?

26 6 31
(@1 b ©g O

(® (d) Given, 7sin® + 24cos8 =25

Since, we know that if
asin® + bcosb =c

then bsin® —acos® =+/a® + b? -c?

7sin@ + 24cosO =25 ()

024sin® —7cosO =4/7° +24% -25°2

24sin® —7cosB =0 ()]
Eq. (i) x 7 + Eq. (i) x 24

49sin® + 168cosO =175

576sin® —168cosB =0

625sin6 =175
175 _ 7
sing=——=—
625 25
Ocosb = 1—D7§=%
5 25
Dsme+cose—l +% 3
25 25 25

Hence, option (d) is correct.

28. A ladder 6 m long reaches a point
6 m below the top of a vertical
flagstaff. From the foot of the

ladder, the elevation of the top of
the flagstaff is 75°. What is the

height of the flagstaff ?
@12m (b)9m
(©) (6 + +3)m ) (6 + 34/3)m

(® (d) Let AC be a vertical flagstaff.
0O CD=6m, BD=6m

acBp= 78
‘=
6m 15°
DQ
6m
h
75°
[1 60°
a B

Let AD = hmeter
In AABC

90 + 75 + OC= 180 [. sum of interior
angle of triangle is 180°]

0c= 18
In ABCD,
BD=CD [ BCPO CBD 15°
o0 ABB 75 182 60°
in 8BD, sinée = 0 Y3 =1
6 2 6
h=3J/3m
O Height of the flagstaff = (h + 6)m
=(3/3 + 6)m
Hence, option (d) is correct.

29. The shadow of a tower is found to
be x metre longer, when the angle
of elevation of the sun changes
from 60° to 45°. If the height of the
tower is 5(3 + \/5 ) m, then what is x

equal to?
(@) 8m (b) 10 m
(c)12m (d)15m

() (b) In the given diagram,
AB represents the position of tower,
where h = 5(3 + /3)m

£
ez
>
+
[s2)
ey
45° 60°
D < C v B
CD =xm
In AABC,

58+43) [ 556+
BC BC

tan6® =



O BC =5(/3 + )m

In AABD,
tan45° = M
BD
- 1= 5B+ 4/3)
BD
O BD = 5(3 +/3)m

Since, x =BD - BC
X =5(3 + +/3) = 5(+/3 +1)
Xx=53+ 3 -3 -1)
x=10m

Hence, option (b) is correct.

30. If3cosB = 4sin 6, then what is the
value of tan(45° + 8)?

7 7
a) 10 b) 7 C) — d) —
(a) (b) ( )2 ( )4
(3 (b) If 3cosb = 4sinB
0 ﬁ: sin®
4 cosB
_3
0 tan® = =
4

tan45° + tan®

Otan(45°+0)= ——— ————
1 - tan45°{an®

3
_ 1+Z 4+ 3

1-1x3 4-3

Hence, option (b) is correct.
_ _ T
31. tan'x + cot x :Eholds, when

(@ x0R
(b)x OR- £ 1 1)only
(c)x OR- {0} only
(d)xOR- £ 1 1]only
® (a) Since, tan™'x + cot ' x = g
forall x OR.

Hence, option (a) is correct.

1
32. If tan A = —, then what is cos2A

equal to?

24 18 12 6
a) — b) — c) — d) —
()25 ()25 ()25 ()25

® (a)tanA:%
_ 2 _ 2
DCOSZA=1 tan2A:1 (1/7)2
1+tan“A 1+ (1/7)
:49—1:ﬁ
49+1 580
cos2A=%
25

Hence, option (a) is correct.

33. The sides of a triangle are m, n and

\lmz +n? + mn . What is the sum

of the acute angles of the triangle?
(@45  (b)60° (0)75°  (d)90°

® (b)LetAB=m,AC =n

BC =m? + n® + mn

A

B vm2+nZ+mn c

By using cosine rule,
AB? + AC? - BC?
2ABTAC
m?+n?-m?-n®-mn
2mn

CosA =

0 cosA =

O cosA=_?1 o A=120°
M B8O =C B A
[+ sum of interior angle is 180°]
=180° - 120°
OB 0 6 60
Hence, option (b) is correct.

34. What is the area of the triangle

ABC with sides a = 10cm, ¢ = 4cm
and angle B =30°?

(a) 16cm? (b) 12¢cm?

(c) 10cm? (d) 8cm?

® (c) Given,a =10cm

c =4cm
0B= 3

VAN

30°

B a c

-+ Area of triangle = % acsin(OB)

x10 x 4 ><sir1300=1><40><l
2 2

_1
2
=10sgcm

Hence, option (c) is correct.

Consider the following statements

1. A={1,3,5}and B=1{2, 4,7} are
equivalent sets.

2. A=1{1,59}and B=1{1,55,9,9}
are equal sets

Which of the above statements

is/are correct?

(@) 1 only

(c) Both 1 and 2

(b) 2 only
(d) Neither 1 nor 2

®

36

37.

®

38.

(c) A={1,3 5andB={2, 4,7}
Since, number of elements are same in
both the sets.

0 Aand B are equivalent sets.
fA={1509},B={15529 9}

Which is nothing but B = {1, 5, 9}
Since, elements are same in A and B

0 Aand Bare equal sets

Hence, option (c) is correct.

Consider the following statements

1. The null set is a subset of every
set.

2. Every set is a subset of itself.

3. If a set has 10 elements, then its
power set will have 1024
elements.

Which of the above statements are

correct?

(@) 1 and 2 only (b) 2 and 3 only

(c) 1 and 3 only (d)1,2and 3

(d) Since we know that null set is a

subset of every set and every set is a

subset of itself.

If  n(A)=10

On(P(A)) = 2'° =1024

O all the given statements are true.
Hence, option (d) is correct.

Let R be a relation defined as xRy if
and only if 2x + 3y =20, where

x, y ON. How many elements of
the form (x, y) are there in R ?

(@) 2 (b) 3
(4 (d6
(b) - xRy = 2x+ 3y =20
where, x, y ON
_20-2x
T3

All ordered pair which satisfies the given
relations are (1, 6), (4, 4), (7, 2).

O R =4{(16),(4 4),(7,2)}

O niR)=3

Hence, option (b) is correct.

Consider the following statements

1. A function f :Z - Z, defined by
f(x)=x +1, is one-one as well
as onto.

2. A function f : N - N, defined by
f(x)=x +1,1is one-one but not
onto.

Which of the above statement(s)

is/are correct?

(@) 1 only

(b) 2 only

(c) Both 1 and 2

(d) Neither 1 nor 2



3 (c) Statement |
fiZ - z
f(x)=x+1
Let  f(x) = f(xy)
O x+1=x,+1
O X; = X,
0 fis one-one in Z.
and every element of co-domain has its
pre-image in domain.
O fis onto.
Statement Il
f:No N
f(x)=x + 1
Let  f(x) = f(xy)
X+ 1=x, +1
O X; = X
0 fis one-one in N.
But there is no element in N such that
f(x) =1
Hence, f is not onto on N.
Given statements are correct.
Hence, option (c) is correct.

39.

a complex number z.
L(z)=()"

2. 227" =z

Which of the above is/are correct?
(a) 1 only (b) 2 only
(c)Both1and2  (d) Neither 1 nor 2

® (a)letz=x+ iy

zZ=x-1ly
(Z)”: 1 _ X+ Iy
x=iy X2+ y?
Also, 7 '=_ 1 = X~W
’ X+iy X2+ yP
BT ) A
(Z7)=5—%=()
X2+ y

[J Statement 1 is correct.

|21 = 2+

O [zPP=x"+ P
But zz'1=(><+/'y)()2f_ly)2
X2+ y
2, 2
=XV =1z 2
X+ y

[ Statement 2 is wrong.
Hence, option (a) is correct.

40. Consider the following statements

in respect of an arbitrary complex

number z.

1. The difference of z and its
conjugate is an imaginary
number.

Consider the following in respect of

®

41.

®

42,

2. The sum of z and its conjugate is
a real number.

Which of the above statement(s)

is/are correct?

(@) 1 only (b) 2 only
(c)Both1and2  (d) Neither 1 nor 2
(c) Let zZ=X+1y

zZ=x-1ly

Oz-z=x+iy —x +iy =2jywhich is
an imaginary number.

O Statement-1 is correct.

Also, z+ z = x + iy + x =iy =2xwhich
is real.

O Statement-2 is correct.

Hence, option (c) is correct.

What is the modulus of the complex
number i*" *!(=i)>" 7!, where n ON
andi=~/-1?
(@) -1 (b) 1 ©~2 (@2
(b) Let =72 *'(=)* "' where n ON

= ()0 (=i (=i) ™

- (/2ﬂ)(_1)2nl(/-2n) | /. O

i

=(*")(=1) =(*)".()

=-1=-1+0i
0 |z| =1
Hence, option (b) is correct.
If o and 3 are the roots of the
equation 4x?% +2x —1 =0, then
which one of the following is
correct?
(a)B=-2a?-2a (b)B=4a°- 3
©)B=0a’- 3 (d)B=-2a° + 20
(a) Given quadratic equation

4 +2x-1=0 ()

Ifa, B are the roots of Eq. (i), then these
value will satisfy the given equation.

402+ 20 - 1= 0 (D)
and 4% +2B-1=0 .. (i)
From Eg. (i),

Sumofroots=j
4
-1
a+p=—
B 2
_ -1
=—-a
2

On putting the value of B in Eq. (i),
o1

4 -ag +28-1=0

Hz "+
4%+a2+a§—1:—2ﬁ

1+ 40% + 40 -1=-2B

4@® +a)
-2
B=-2a%-2a

0 B=

Hence, option (a) is correct.

43. 1f one root of 5x% + 26x +k =01is

reciprocal of the other, then what is
the value of k?
(@2 (b) 3 ©5 (ds8

(® (c) Given quadratic equation

5x% +26x + k =0 ()
Leta and B be the roots.

According to question, 3 =

Q|

- Product of roots = %

k

[0} = _

® 5
0 adt=Kpi=£
a 5 5

O k=5

—

Hence, option (c) is correct.

44. In how many ways can a team of

5 players be selected from 8 players
so as not to include a particular

player?
(@) 42 (b) 35
(c) 21 (d) 20

() (c) Given that there are 8 players among

which one particular player is there.
Hence, number of ways to select 5
players = 87'C,
=7Cy= 7x6
1x2

Hence, option (c) is correct.

=21

45. What is the coefficient of the

middle term in the expansion of
(1+4x +4x%)°?
(a) 8064
(c) 2016

(b) 4032
(d) 1008

® (a) (1 + 4x + 4x®)°

={(1+2x%°=(1+2x"°
[ Total number of term in the expansion
of(1+2x)° =10 +1=11
' Oot+10
0 Middle term = th term
H2 H

= 6thterm
To = Tos = 'Cs @2x)°
- WOCS X25 X X5
0 Coefficient of middle term = '°C 2°
:10><9><8><7 ><6><
1x2x3x%x4 x5

2% = 8064

Hence, option (a) is correct.



46.

47.

48.

®

What is

C(n,1) + C(n,2) +... +C(n, n) equal

to?

(@2 +22+2%+ . +2"

b)y1+2 +22+2% + . +2"

©1+2+2%2+2% + . +2"71

(2 +22+2%+  +2771

(¢)C(n, )+ C(n,2)+ ... +C(n, n)

="C,+"C,+"Cy +...+"C,
{"Cy+ "Cy+ "Cy+ ... +"C, =2"}

=2" - "Cy=2" -1

Now, we shall solve the option to check

whether sumis2” = 1or not.

Let's take
S=1+2+22+2% + . +2" "which
forms a GP.
wherea =1
r:gzz >
1
n _
S = a(r' -1)
r=1
’7_
O S=1(2 1)=2”—1
2 -1

Hence,2" -1="C, + "C, + ... + "C,,
0 Option (c) is correct.

What is the sum of the coefficients
of first and last terms in the
expansion of (1 + x)*", where n is a

natural number?

(@) 1 (b) 2

(c)yn (d)2n

(b) Expand (1 + x)*" by using binomial
expansion

- 2nCOXO + 2nC1X1 + 2nC2X2
+ o+ 20, X

[0 The coefficient of first and last term of
the expansion

- QUCO + chzn

=1+1=2
Hence, option (b) is correct.
If the first term of an AP is 2 and
the sum of the first five terms is
equal to one-fourth of the sum of
the next five terms, then what is the
sum of the first ten terms?

(a) - 500 (b) = 250
(c) 500 (d) 250
(b) Given, first term of an AP (a) = 2

1
anda, +a, +as +a, +as :Z

(ag + a; + ag + ag + ayg), Where
a,=a+(n-1d

49.

50.

51

0 g[za + (5 -1d]

1.5

— X = [2ag + (5 -1)d

2 2[ 6 +(5 -1)d]
[-sum of n terms of AP,
Sn=g[23+(n—1)d]

42 x2 + 4d) =2a4 + 4d

16 + 16d =2a4 + 4d

16 + 16d =2(a + &d) + 4d

16 + 16d =2a + 14d

16+ 16d =2 x2 +14d
2d=-12 0d=-6

—
o

0 Sy=la+(10-1d]
=502 x2 + 9(- 6)]
= 5[4 - 54
Sy = =250

Hence, option (b) is correct.

Consider the following statements

1. If each term of a GP is multiplied
by same non-zero number, then
the resulting sequence is also a
GP.

2. If each term of a GP is divided by
same non-zero number, then the
resulting sequence is also a GP.

Which of the above statements

is/are correct?

(@) 1 only (b) 2 only

(c)Both1and2  (d) Neither 1 nor 2

(c) Let us take a GP.

a, ar ar’, ...isin GP.

O ak, akr, akr®, ... will also be in GP

where, k is non-zero number.

k=1 m#0
m

4 8,8  wilalsobein GP.

m m m

Hence, both statements are correct.

O

How many 5-digit prime numbers
can be formed using the digits 1, 2,
3, 4, 5 if the repetition of digits is
not allowed?

(@) 5 (b) 4 ©3

(d) Given digitsare 1, 2, 3,4, 5
Since, the sum of digits
=1+2 + 3 +4 +5 =15isdivisible by 3.
O Every 5 digit number formed by the
given digits will be divisible by 3.

O There is no prime number.

Hence, option (d) is correct.

()0

If f(x +1) = x* —3x +2, then what
is f(x)equal to?

(@)x?>-5x+4 (b)x°-5x+6

€ x?+3x+3 (d)x®-3x +1

® (b) Ff(x+ 1) =x% =3x +2

letx+1=y

O x=y-1orx - x-1

Of(x) = (x =12 =3(x =1) +2
=xP+1-2x-3x +3 +2
=x>-5x+6

Hence, option (b) is correct.

52. 1f x?, x, - 8 are in AP, then which

one of the following is correct?
@x0f 2} (0) x O {4}
©x0f 2,4 (dx0Of 42}

® (c) If x? x, - 8arein AP, then

2x=x?-8
0O x*-2x-8=0
Ox=-4((x+2)=0

xO& 2,4}
Hence, option (c) is correct.

B53. The third term of a GP is 3. What is

the product of its first five terms?
(a) 81

©)
d) Cannot be determined due to
insufficient data

3 (b) Given
as; =3
a;=ar’inGP [-a,=a" " 'inGP]
ar®=3 ()

To find g, [&, (&, (&, (&
= a(ar) (ar?) (ar®) (ar*)
=a%"%= (ar?)® = 3°=243

Hence, option (b) is correct.

54. The element in the ith row and the

Jj th column of a determinant of
third order is equal to 2(i + j). What
is the value of the determinant?
@0 (b) 2 (c) 4 (d6

® (a) Given,

a;=2(i +j)
Oa;, =2(1+1)=4,a, =22 + 1) =6
ap, =2(1+2)=6,a,, =22 +2)=8
a; =2(1+ 8) =8, 8, =22 + 3) =10

ag =23 +1)=8a3 =2(3+2)=10,

a3 =2(83+ 3) =12
4 6 8 2 3 4
A=|6 8 10|=222|3 4 5
8 10 12 4 5 6

= 8[2(24 - 25) — 3(18 —20) + 4(15 -16)]
A=8[-2 +6 —4]

A=0

Hence, option (a) is correct.



55. With the numbers 2, 4, 6, 8, all the

possible determinants with these
four different elements are
constructed. What is the sum of the
values of all such determinants?
@128 ()64 (©)32 ()0

(3 (d) Given numbers are 2, 4, 6, 8.

56
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[0 We can form determinant of order 2.
Number of determinats

=4x3x2 x1=24
Let’s observe some determinants

2 6l_g_48--40|% 2|20
8 4 4 8
2 8l _g_4g=-40|% 420
6 4 2 8
48l g ug=-40/8 Y -0
6 2 2 6
4 6 g_ug=-40|% 2|=a0
8 2 4 6

Hence, we can see that we are getting a
pattern where each determinant value
will be neutralised by other value.

Hence, sum of the values of all
determinants = 0

Hence, option (d) is correct.

What is the radius of the circle
4x® +4y* —20x +12y —15 =0?

(@) 14 units (b) 10.5 units
(c) 7 units (d) 3.5 units
(d) Given equation of circle

4x% + 4y? -20x +12y =15 =0

O x2+y2—5x+3y—§ =0

On comparing with

X2+ y2 +2gx +2fy +¢c =0
-5 3 =—15

=~ f==c¢c
9 2 2 4

ORadius = 4/g2 + f2 -¢

= §+9+E=Z=3.5unit
4 4 4 2

Hence, option (d) is correct.

A parallelogram has three
consecutive vertices (— 3, 4), (0, — 4)
and (5, 2).The fourth vertex is

(@ (2,10) (b) (2,9)
(©) 3,9 (d) (4, 10)
® (a)
DX, y) C(5,2)
A3, 4) B(0, —4)

Let the fourth vertex be D (x, y)

58
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60

Diagonals of a parallelogram bisect
each other.

O is mid-point of AC.

0 Coordinate of O or

-3+5 4 +2@
2 2

(1.3

O is mid-point of BD.

0 Coordinate of O is Qﬂ y—_dﬁ
2 2
or % L“Q
2

Therefore, compare the coordinate of O

o X=10x=2
2

and %4=3D y =10

Hence, the fourth vertex is (2, 10).

If the lines y + px =1and

y — qx =2 are perpendicular, then
which one of the following is
correct?

(@pg+1=0 O)p+qg+1=0

(©pg-1=0 dp-g+1=0

(c) Given y+ px =1 ()
y-gx =2 .. (i)

Egs. (i) and (ii) are perpendicular
0 m, On, = — 1where m; and m,, are the
slope of Egs. (i) and (i)
- coefficient of x
coefficient of y
O ;P X ﬂ =-1
1 1
O - pF - 1
O pg -1=0
Hence, option (c) is correct.

If A, Band C are in AP, then the
straight line Ax + 2By + C =0 will
always pass through a fixed point.
The fixed point is

(@) (0,0 0) (=11
©@0-2) @ -1

(d) Given A, B, C are in AP.

0 2B=A+C

0 A-2B+C =0 ()]
On comparing A -2B+C =0

with the given line Ax + 2By + C =0,
wegetx=1y=-1

Hence, line Ax + 2By + C = 0 will pass
through (1, = 1)

Hence, option (d) is correct.

and m=

If the image of the point (- 4, 2) by
a line mirror is (4, — 2), then what is
the equation of the line mirror?
@y=x (0)y=2x

(c)dy =x (d)y =4x

®

61.

(b) Let A = (- 4,2)

A4, 2)

A'(4, -2)
image point
A'=(4,-2)
0 Mid-point of
OF4+4 2+(-2)0
AA' = ,———=(0,0
H 2 > g o
Slope of AA’ = —2-2
- (- 4)
S
8 2

Since, AA" and mirror line are
perpendicular.

Slope of line mirror

- -1 _

h Slope of AA"  -1/2
Equationof alineisy—y; =m (x = x)
O Equation of a line mirror is

y-0=2(x-0)

O y=2x
Hence, option (b) is correct.

-1

Consider the following statements
in respect of the points (p, p — 3),
(g +3,q)and (6, 3)
1. The points lie on a straight line.
2. The points always lie in the first
quadrant only for any value of p
and q.
Which of the above statement(s)
is/are correct?
(@) 1 only (b) 2 only
(c)Both1and?2  (d) Neither 1 nor 2
(a) Given points are A(p, p - 3),
Bl + 3,g)andC(6, 3)
As, Points lies on a straight line,
so slope of AB = slope of BC
g-p+3_ 3-qg
g+3-p C6- g-3

O -y,
[+ slope of a line =Y H 0
O Xo = X0
1=1
[J Statement 1 is correct.

But it's not necessary that the collinear
points lie in the first quadrant only.

[ Statement 2 is wrong.
Hence, option (a) is correct.



62. What is the acute angle between

the lines x —2 =0 and

\/gx—y—2:0?
(@) 0° (b)30°  (c)45°  (d) 60°
® (b) L:x-2=0

l,:8x-y=-2=0

OSlope of line ;, m, = - Coefficient of x

Coefficient of y

; = o

0
The line /; is parallel to Y-axis or
perpendicular to X-axis.

0 Slope of line, I, my, = 7\/7 =3

The line I, makes an angle 60° from
positive X-axis.

0 Angle between /; and
I, =90° - 60° =30
Hence, option (b) is correct.

63. The point of intersection of

diagonals of a square ABCD is at
the origin and one of its vertices is
at A(4,2). What is the equation of
the diagonal BD?
@2x+y=0
(c)x +2y=0

(b)2x -y =0
dx-2y=0

() (a) Since, diagonal BD passes through

the origin O(0, 0).
D C

0.0

A4 2) B
0-2_1
0-4 2

--OA and OB are perpendicular to each
other

[ slope of OB =

-+ Slope of OA =

-1 -1
slope of OA T2
=-2
O Egs. of BD having slope — 2 and
passes through (0, 0)
y=-0=-2[x-0]
[+ Equation of a line
Oy=-y=mx-xl
O 2x+y=0
Hence, option (a) is correct.

64. If any point on a hyperbola is

(3tan®, 2secB), then what is the
eccentricity of the hyperbola?

3 5 NeE V13
(a) 5 (b) 5 (© o (d) -

®

65
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(d) Given point is (3tan, 2sec 6)
0 x = 3tanB, y =2secH

X= tan®, 2X =secH

- sec?0 - tan?8 =1

VX
0 - 5 = 1which represents conjugate
Hyperbola.

Oa®=9b%=4

ex s
F i

13

©
w

Ny

Hence, optlon (d) is correct.

Consider the following with regard
to eccentricity (e) of a conic section
1. e = 0 for circle

2. e = 1for parabola

3. e <1for ellipse

Which of the above are correct?

(@) 1and 2 (b)2and 3
(c)tand3 (d)1,2and 3
(d) Since, we know that circle has

eccentricity 0

and parabola has eccentricity 1

and ellipse has eccentricitye < 1
and hyperbola has eccentricitye > 1.
Hence, option (d) is correct.

What is the angle between the two
lines having direction ratios <6, 3, 6>

and <3, 3,0)?

(b) Direction ratios of line/; =< 6, 3, 6 >
a,=6b;=3c,=6

Direction ratios of line/, =< 3,3, 0>
Oa,=3b,=3c,=0

a,a, + byb, +cc
-+cosH = 182 102 €2

2 2
\/a1 + bf +c? \/az + b2 +cs

_ 6x3+3x3+6x0
J62+ 32 +620/3% +3% +0

27

Ocosb=——"

9 x 342

1 T
0 cosb = — =cos—

V2 4
O0 S:E

4

Hence, option (b) is correct.

67.

®

68.

®

69.

If I, m, n are the direction cosines of

the line x —1=2(y +3) =1 -z,

then what isl* + m* +n* equal to?
11 13

(@1 (b)E ()27 (d)4

(b) Given line is

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

0 x—1:y+3:1—z
2 1 2

0 X=1_y=-(=3 _2z-1
2 1 -2

[ Direction ratios are <2, 1, -2 >

[ Direction cosines are
2 1

_ )2’\/22+12+(_2)2’

DI:g,m:1,n:7

3 3
ot +m*+nt %@ %@ %@
-16+1+16_33_11

81 81 27

Hence, option (b) is correct.

What is the projection of the line

segment joining A(1,7, — 5) and

B(—3, 4, —2) on Y-axis?

@5 (b) 4 3 (@2

(c)A=(17 -5andB=(-3 4 -2)

O Direction ratios of

AB=< (-3 -1),(4 =7),(-2 +5) >
=<-4-33>

Oa=-4b=-38c=3

Direction cosines of Y-axis=< 0,1, 0 >
I=00m=1,n=0

[0 Projection of ABon Y-axis

=|al + bm +cn|

=] -4 x0+(-3) x1+3 x0|=3
Hence, option (c) is correct.

What is the number of possible
values of k for which the line
joining the points (k, 1,3) and (1, — 2,
k + 1) also passes through the point

(15,2, — 4)?

(@) Zero (b) One (c) Two  (d) Infinite
(c)LetA=(k,1,3),B=(1 -2,k +1)
andC =(15,2, - 4)

Since, line AB passes through C also.
Hence, points A, Band C are collinear.

kK 1 3
O 1 -2 k+1|=0
15 2 -4
k(8 -2k -2) —1(- 4 -15k —15)

+302+30)=0



70.

71

6k — 2k* + 19 + 15k + 96 =0

2k? -21k =115 = Owhich is quadratic
equation.

O k has two values.

Hence, option (c) is correct.

The foot of the perpendicular
drawn from the origin to the plane
x+y+z=3is

@ ©,1,2)

(0) (0,0,3)

© @011

(d)(-1,1,3)

(c) Let the foot of the perpendicular
drawn from the origin to the plane
X+ y+ z=3be(a b,cC)

0(0,0,0)

Normal

Direction ratios of the plane =< 1,1,1>
0 Direction ratios of OA and normal will
be in the same ratio.
0 a-0_b-0_c-0

1 1 1
Oa=1b=1c=1
OA=(111)
Hence, option (c) is correct.

A vector T =ai + bj is equally
inclined to both x and y axes. If the
magnitude of the vector is 2 units,
then what are the values of aand b
respectively?

1 1 1
a)—, — b) —,
(@) 52 (0) A
©) 2,2 @22

® (c)r=ai + bj

|r]=ya%+b2=2

Y

45°
al

ﬁ
—o—>

Since, ris equally inclined from X-axis
and Y-axis.

Hence, r makes 45° from the X-axis.
Oa=|r|cos45°and b =| r|sin45°

1 1
a=2x_—,andb=2x_—
V2 V2

a=+2andb=+2

Hence, option (c) is correct.

72. Consider the following statements

73

74

in respect of a vector c=a + b,
where |a| =|b| Z0

1. cis perpendicular to (a — b).

2. cis perpendicular to (a X b).
Which of the above statements
is/are correct?

(@) 1 only (b) 2 only
(c)Both1and2  (d) Neither 1 nor 2
(c)c =a +bwherea =b #0
Consider,cfa -b)=(a +b)[{a —b)
=lal® =[b|®=|b® -|p* =0

O c is perpendicular to (a — b).
Also,cfa xb)=(a +b)0a xb)
=alla xb)+ba xb)

=0+0=0

0 c is perpendicular to (@ x b)
Hence, option (c) is correct.

Ifa and b are two vectors such that
|a + b| =|a —b| =4, then which
one of the following is correct?
(a) a and b must be unit vectors

(b) a must be parallel tob

(c) a must be perpendicular tob
(d)a must be equal tob

(c) Given,|a + bl =|a —-b] =4
Ola +b?=]a -b?

la]?+|b|? +2a D

=lal® +|b|? -2a B
O4ad=00ald=0

0 a must be perpendicular tob.
Hence, option (c) is correct.

Ifa, b and c are coplanar, then what
is(2a x3b) [4c+(5b X3c) [fa equal
to?

(@) 114 (b) 66 ()0 (d)- 66
(c) Given that, a, b and ¢ are coplanar
O [abc]=0 ()

O@a x 3b)&c + (bb x 3c) Ba

=2[BMH#abc]+5@BMBbcal

=24fabc]+ 90[abc]{-[abc]
=[bcal

=24x0+90x0=0

Hence, option (c) is correct.

75. Consider the following statements

1. The cross product of two unit
vectors is always a unit vector.

2. The dot product of two unit
vectors is always unity.

3. The magnitude of sum of two
unit vectors is always greater
than the magnitude of their
difference.

76.

77

Which of the above statements are
not correct?
(@)1and 2
(c)1and 3
(d) Statement |
Leta andb are unit vectors
la] =|b|] =1 A
a xb =|a||b|sinBn
la xb| =]al|b| sin B
=sin® Of 1, 1]
Therefore, statement | is incorrect.
Statement Il
Leta andb are unit vectors
a [b =|al|blcos B
=cos O 0Of 1,1]
Therefore, statement Il is also incorrect.
Statement IlI

(b)2and 3
(d)1,2and 3

ie.

ie.

Leta =7andb:]‘
0 |al=1b =1
la+ b =|i +j|=+2

la—bl =|i -j|=+2
a* - x°

If im ———=-1
x-a x4 —=g%

then what is the value of a?

(@) -1 (b) 0 (€)1 @2
L S
(c)XI|£naXa_aa— 1
X _ ya

O Iima X :—1%form@
XHaXa_aa

By using L' Hospital rule,

a“log,a - ax® ™’

lim =-1

X o a aXa—W_O
a _ a-1
0 a’log,a —ala -
al@*!
a -
0 a‘(logea —1) _ 1
aa
0 logea=—-1+1
O log.a=0
O a=e=
O a=1

Hence, option (c) is correct.

A particle starts from origin with a
velocity (in m/s) given by the

. dx . .
equation & = x + 1. The time (in
t

second) taken by the particle to
traverse a distance of 24 m is
(@) In24 (b)In5

(c)2In5 (d)2In4

® (c)g—);zx+1

ax
X+ 1

a =dt




On integrating both sides
ax I ot

-[x+1

In(x+ 1) =t +c (D)
Since, att = 0, distance (x) = 0
Ono+1=0+c
OIn(x + 1) =t
At x =24m
t=In4 +1)
t =2In5
Hence, option (c) is correct.

78. What 1sI « fla=x)
0 f(x)+ fla—x)
to?

(@)a (0)
(©0 (d)

=In25=In5°

dx equal

a

>< N N

_ ) :
® (d)Llet |= J’Om ax .. ()
X—>a-x
_ fla—a+ Xx)
Iofa -X)+fla-a+x)
} f(x)
J’01‘(a = X) + f(x) .
Adding Egs. (i) and (i), we get
= @ fla=x)+ 05,
-[0 fla = x) + f(x)

2] = IO1 [dix
21=x|3§
2l=a-0
| = é
2
Hence, option (d) is3correct.

79. What is lim Zx

————equal to?
¥ "l x® +3x +2

(@0 (b) 1 ()2 (@3
. xR
® (b) Given, XILrTJ1 = Pz % from@

By using L' Hospital rule

o 3x%+2x
m="-"%
x--1 2x+3
_3EP+2(-)_ 3-2 _
2(-1)+3 —2+3

Hence, option (b) is correct.

80. 1f [ [f(x) + (= x)ldx = g(x)dx

then what is g(x) equal to?

(@) f(x) (b) (= x) + f(x)

(c) = f(x) (d) None of these
3 (a) Given that,

I;[f(x) + f(- X)) dx = I_aag(x) dx

If g(x) =f(x)

81

82

R.H.S. Let /=J’_aag(><) dx
O szaf(x)dx )
[ J': f(x) dx = I: fa + b — x)dx]

/=faf(— X) dx (i)
Adding Egs. (i) and (i), we get
21 = (7 If0 + f(-

X)]dx (even function)
02/ = 2I§[f(x) + f(- x)]dx

/= I;[f(x) + f(= x)]ax=LH.S

0 g(x) = f(x)and
Hence, option (a) is correct.
What is the area bounded by

y =416 — x*,y 20 and the X-axis?

(a)161sq. units  (b) 81Tsq. units
(c) 41t8g. units (d)2Tsq. units

(b) Shaded portion in the diagram
represents the area bounded by

y =416 = x?, y= 0and X-axis.

¥
©.4)

(-4, m\/«t 0)

Puty = 0,then16 - x> = 0
O x=+4
. 4
0 Required area = [ 16 = X dx
:2f4 J16 - X2 o
4
=D 16 - +7 -1 xO
E,l X2 sin A

2x@
2

=2[0+8sin"'1] =
= 81sq units
Hence, option (b) is correct.

- x® +3x% +2x 27

has the maximum slope at

The curve y =

(@x=-1 (b)x =0
(c)x =1 dyx =2
(c) Giventhat, y = — x® + 3x% +2x -27
Slopezdl =-3x% +6x +2
ax

Of (x)= — 3x% + 6x + 2
For maxima/minima of f'(x).
9 1F(x]= - 6x+ 6 =0
ax
O6x=60x=1

d?
Atx=1——5f(x)=-6<0
ax?
OAt x =1, f'(x)is maximum.

Hence, option (c) is correct.

83. A 24 cm long wire is bent to form a
triangle with one of the angles as 60°.
What is the altitude of the triangle
having the greatest possible area?

a) 44/3 cm b) 2+/3 cm
(c)Bcm (d) 3cm
® (a) C
60°
a b
B c A
Given, a+ b +c =24
O c=24-(a+Dhb)
2 2 _ 2
Againcos C & +b —c”
2ab
2 2 _ 2
O 00560°:w
2ab
. 1 i} a2+ p2 —¢2
2 2ab
ab=a®+ b® -c?
ab=a%+ b2 -[24 —(a +b)]
ab = a® + b? - 576
—(@+bP+48(@ +b)
O ab =a® + b - 576 —a° -b>

—2ab + 48 (a + b)
0 3ab - 48(a + b) = —=576
O ab-16a + b) = —192
0 ab - 16a = 16b - 192
0 a(b - 16) = 16(b - 12)
. _16(b-12)
b-16
Again ar(BABC), A = %absin C

1, 16(b - 12)b
2 b-16
1. 16b-12)b 3
2 T b-16 2
_ 4J/3(b?-12b)
__716

x sin60°

E{Zb -12)(b -=16) = (b® =12b) EI]B
b-16

Maximum value for A
dA -0

ab
0 i b2 -

b-1

32b -12b

+192 -b? +12b] =0



85. What isJ’

0 b2-32b+192 =0
O (b-24)(b-8)=0

O b=2428
when, b =24
_16(4-12) _ 16><12:24
24-16 8

andc =24 - (24 +24) = 24
It is impossible,
when, b = 8

andc =24-(8+8) =8
0 So triangle will be equilateral

0 Height = g (side)

84. 1f f(x) =¢l*l, then which one of the

following is correct?
(@) 7 (0)= 1 () F(0) = - 1
©17(0)=0

|:| X .
I:If(x):De_ x=20
e ;x<0

LHD at x = O,
F(07)= fim f(0 + h) = (0)
h- o0 h
. e "-e
= lim —
h- o h

(by using L’ Hospital rule)

. e "
= |lim -2—
h- 0" 1

RHD at x = 0,

= -1

LHD # RHD

07" (x)does not existat x = 0
Hence, option (d) is correct.
dx

_ equal to?
secx + tanx

a)In(secx) + In|secx + tanx| +c

b)In(sec x) = In|sec x + tanx| +c

c)secxtanx —In|secx —tanx| +c

d)In|secx + tanx| —In|secx| +c
ax

sec X + tanx

(
(
(
(
® @Leti=]

1 (sec x — tanx)
J’ X ax
(sec x + tanx) (sec x — tanx)

(d) f"(0)does not exist
® (d) Giventhat, f(x)=e!*!

86. What isI

® (b)Let/ =

87

88

(sec x - tanx) ok

| =
J’seczx - tan® x

=]

= [sec xdx —

(sec x - tanx) ok

tanx dx

I =log| sec x + tanx| —log| sec x| +C

Hence, option (d) is correct.

dx equal to?

sec”(tan” x)
(b)tan™'x + ¢
x+c (dcos™x + ¢
ax
sec?(tan™ ' x)
_ ax
/= I 2 =1
1+ tan“(tan” ' x)

1

'x+c

1

(a)sin™
(c)sec™

[-sec®x =1+ tan®x]

_ ax
_I1+x2

[=tan'x +C

Hence, option (b) is correct.

If x + y =20 and P = xy, then what
is the maximum value of P?

(a) 100 (b) 96
(c) 84 (d) 50
(a) Given, x + y =20
Oy=20-x
P =xy
P = x@20 - x)
P =20x - x?
O £=20—2x
ax
For maxima/minima,£= 0
ax
20-2x=0
0 x =10
2
Atx=109F =—2<o
ax®

OPis maximum at x = 10
Oy=20-10=10
O Maximum value of P = xy

=10 x10=100
Hence, option (a) is correct.

What is the derivative of

sin(In x) + cos(In x) with respect to x

at x = e?
cos1-sinl sin1 —cos1
(a) (b)
e e
cos1+ sini
(© S o

® (a) Let y =sin(Inx) + cos(Inx)

dy 1 . 1
O Z=cos(nx)3- + sin(inx) &-
= cos(n e+ B-sin(nx B

= 1[cos(lnx) -sin(inx)]
X
Atx =e,
d—y =1 [cos(Ine) = sin(Ine)]
ax e
= 1[cos1 -sin1]

e

[~lne =1]

Hence, option (a) is correct.

89. If x = ¢ cost and y= e'sint, then

. d.
what is d—x att = 0equal to?

y
@0 B1 2  (d)-1
® (b) Giventhat, x = e’ cost, y = e sint
| X _ ot 9 cost + cost Lt
at at at

=e'(-sint) + cost @'
Y — ot 9 sint + sint (et
at at at

Y _ of cost+ e sint
at
o oK _ox/at
dy dy/dt
dx _ e (cost —sint)
dy e'(cost + sint)
At t =0,
0 dx _cos® -sin®® _1-0
dy cos(®® +sinC® 1+0
LoxO

By,

Hence, option (b) is correct.

90. What is the maximum value of

sin2x [¢os2x?

@y O ©2
3 (a) Lety =sin2x[Gos2x

y = % [2sin2x [Eos2X]
y= 1 sin4x
2

Since, we know that
]

-1<sindx<10 _—1 slsin4xsf
2 2

2

0 Maximum value = %

Hence, option (a) is correct.

91. What is the derivative of e* with

respect to x°?
xe® e’
(a) — —

(d)

ex X X ex

® (a)lety, =e*and y, = x°

O %:exy%:exe_1
ax ax

(d)4

e



o - e _xe ® (b) Given, f(x) = sinx 98. Which one of the following
-1
dy, ex’ ex’ From the graph of sinx differential equations has the
Hence, option (a) is correct. general solution y = ae™ + be *?
If a differentiable function f(x) @2 ., y=0 ®Y ’y _ y=0
2 2
o f(x) +1_ 3 /\ /\ o o
satisfies lim — =, then X g2 o
R | 2 2n5n3Tl ©%Y+y=1 @¥-y=0
. . dx? dx
whatis lim f ( x) equal to?
. x - =1 (3 (b)Given, y =ae” + be™*
(a)_E () -1 . . . | Y = ae* - pe~
We can see that f(x) increases in gj — ax
(€0 (d)1 2H g2 d%
. o fx)+1_ -3 B . 0O =ae* +be ¥ =y
(b) Given, lim =_"°
T2 g 5 and decreases in % Eand % SHH ax?
d?
< lim f();) * 1 as denominator 0 at O Statement-1 is wrong and Statement-2 J{ -y=0
X- =1 x° =1 _ is correct.
x=-1 . . Hence, option (b) is correct.

0 Iim1f(x) +1=0 Hence, option (b) is correct. 99, Wit i th . o
95. What is the domain of the function - atls the solution of the

0 lim f(x)= -1 o ) -
. m ) F(x)=3% folé;w'l:lng differential equation?
ence, option is correct. _

pron ®) @Coe) (00w mpHey =x
If the function (©) [0, ) () (= w0, @) = {0} x

u+bx, x<1 ® (a) Given, f(x) = 3" (e +e’=c  (e* " =c

O ) ) (c)e* -e¥ =¢c (de* ¥ =c
f(x)=0 5 x=1 -»We know that, domain of exponential . oy 0

H) —ax, x>1 function is (— o, o). ® (c) Given, |”5K5+ y=

0 Domain of 3* = (= o, o)
is continuous, then what is the H , , 0 e/ @ X -y
value of (a + b)? ence, option (a) is correct. ﬁ
(@5 (b) 10 96. If the general solution of a 0 Y _gx-y
(c) 15 (d) 20 differential equation is ax
EB+DX pox<td y? +2cy —cx +¢® =0, where ¢ is an 0 dy _e*

(a) Giventhat, f(x) = 5 ;ox=1 ax e

arbitrary constant, then what is the

T x> order of the differential equation? H e’dy = e’dx
-+ f(x)is continuous. (a1 (b) 2 ()3 (d) 4 On integrating both sides,
O f(x)will be continuous at x = 1 (3 (a) Giventhat, y* + 2cy —cx +¢2 =0 J’eydy = J’exdx
Xlirq_f(x) =11 = |im+f(x) Since, the above equation contains only eV +c=eX O ef-e’=c
lim(a+ bx)=5 = Iim (b - ax) one variable constantl. ) Hence, option (c) is correct.
X1 x -1t Hence, order of the differential ' In 2
a+b=5=b-a equation = 1 100. What isJ'e(Z nx +Inx%) gy equal to?
O a+b=5 Hence, option (a) is correct. x4 %3
) . @* +c b +C
Hence, option (a) is correct. 97. What is the degree of the following 4 s g
Consider the following statements differential equation? © 2x” C @* +c
in respect of the function iy 5 i
f(x)=sinx 1 +72 ® (d) Let/:J'e(ZWHnX o
1. f(x)increases in the interval @1 dx - J‘e(|n)<2 +Inx?) gy
0, TD.
( ) . . (b) 2 — eZ\nxde — e\n(xz)zdx _ X4dX
2. f(x)decreases in the interval ©3 - I - I - _[
gﬂ 3@ (d) Degree is not defined /= X +C
2’ 42 5
® (@) Letx= [1+2) Hence, option (d) is correct
Which of the above statement is/are ax? - option (d) rect
correct? 0% 101. Consider the following measures of
(a) 1 only Ox*=1+ o | Dd&x % =x° -1 central tendency for a set of N
(b) 2 only , numbers
(c) Both 1 and 2 | Dfagrge = exponent of highest order 1. Arithmetic mean
(d) Neither 1 nor 2 derivative = 1

. . 2. Geometric mean
Hence, option (a) is correct.



Which of the above uses/use all the 105, The following table gives the (® (c) Mean of 73, 85, 92, 105, 120

() (b) Since, we know that for a histogram,

based on a frequency distribution with
equal intervals, the frequency of a class
is proportional to height of the rectangle
and for a histogram based on frequency
distribution with unequal intervals, the
frequency of a class is proportional to
Area of the rectangle.

Hence, option (b) is correct.

104. The coefficient of correlation is

independent of

(a) change of scale only

(b) change of origin only

(c) both change of scale and change of
origin

(d) neither change of scale nor change

what is the mean of
X1, Xy, X3y ey X7
@M OYM + k
M -k (d) kM
3 (b) Given that,
Mean of x; — k, x, =k, x3 = k, ...,

= G m k) + (o —K)+.. + (X, —K)

OM=
n
M=Kt Xt kX)) nk
n
Mok XXt

0 Mean of Xy, X5, X3, ... , X, =M + Kk
Hence, option (b) is correct.

data? frequency distribution of number of x= 3+ 85+92 +105 +120
(&) 1 only (b) 2 only peas per pea pod of 198 pods 5
(c)Both 1and2  (d) Neither 1 nor 2 _ 475
® (c) Since, we know that the measures of ~ Numberofpeas | 1|2 |3 |45 /6]7 5
central tendency are Mean, Median and Frequency 4 133/76/50/26|8 | 1 x =95
Mode. 0 Sum of deviations from their mean
Where Arithmetic Mean and Geometric What is the median of this = (73 - 95) + (85 - 95)
mean are the type mean. distribution? + (92 - 95) + (105 —95)+ (120 — 95)
Hence, option (c) is correct. (a3 (b) 4 (©) 5 (d)6 =-22-10-3+10 +25=0
102. The numbers of Science, Arts and ® (a) Hence, option (c) is correct.
Commerce graduates working in a Number of  Frequency Cumulative 108. Let x be the HM and y be the GM of
company are 30, 70 and 50 Peas frequency two positive numbers m and n. If
respectively. If these figures are 1 4 4 5x = 4y, then which one of the
represented by a pie chart, then 2 33 37 following is correct?
what is the angle corresponding to 3 76 113 (@) 5m = 4n Ly2m=n
Science graduates? 4 50 163 (c) 4m = 5n (dym=4n
(a) 36° (b) 72° 5 26 189 ® (d) Given, two positive numbers are m
(c) 120° (d) 168° 6 8 197 and n.
() (b) The ratio of Science, Arts and 7 198 OHM. ofmandn = 2mn
Commerce graduates m+n
=380:70:50=3:7:5 >f =198 _2mn ‘
0 Angle corresponding to Science N=1gg N 2198 _ e -0
3 o =198, 7= —2 =99
raduates = ———— x =/
9 3+7+5 A N0 G.M.of mandn =~mn
3 Eth term + BE + 1ch term y=~mn (i)
= = x 360°=72° Median = .. —
5 > - 5x =4y
Hence, option (b) is correct. _ 99th term + 100th term 5DD72mn %: 4mn
] - 2 On+ nQd
103. For a histogram based on a 343 Sauaring both sid
frequency distribution with unequal = > =3 quaring both sides, we get
class intervals, the freql.lency ofa 4 Median = 3 0 5mn g = eJmn)
class should be proportional to H " , ; On+nl
(a) the height of the rectangle ence, option (a) s correct. 25m°n? _
(b) the area of the rectangle 106. If M is the mean of n observations H Mt 2 tomn 4mn
(c) the width of the rectangle x, —k, x, =k, xy —k,...,x, —k, 5 s
(d) the perimeter of the rectangle where k is any real number, then . 25mn = 4m* + 4n” + &mn
[.m#0n#%0]

O  4m®+ 4n® =17mn =0

O 4m? = 16mn —mn + 4n®> =0
O 4m(m - 4n) —n(m —4n) =0
O (m=4n)(4m -n) =0

g m=4norn=4m

Hence, option (d) is correct.

109. If the mean of a frequency

distribution is 100 and the
coefficient of variation is 45%, then
what is the value of the variance?
(a) 2025 (b) 450

(c) 45 (d) 4.5

® (a) Since, we know that
Coefficient of variation

(CV)=%><1OO )

of origin
9 107. What is the sum of deviations of the

variate values 73, 85, 92, 105, 120
from their mean?

(@-2 (b) -1

(0 (d)5

(3 (c) Since, we know that coefficient of
correlation is independent of both
change of scale and change of origin.

Hence, option (c) is correct.

Where o is standard deviation and x is
mean.



Given, x =100and CV = 45%
) o
From Egs. (i), 456 = — x 100
as- 0 100
O o= 45
O Variance = 02 = (45)? =2025

Hence, option (a) is correct.

110. Let two events A and B be such that

P(A) = L and P(B) = M. Which one
of the following is correct?

(8) P(A|B) < #
(b) P(A| B) > *
©P(AIB)z =2
@ P = L

® (c) Given, P(A)= L, P(B) = M

- P(A| B)= PANB)
P(B)

pa|B) = PA* P(i)(B—)P (AOB)

palB)=L* M;(;(A 0B)

O PADBE L+ M- P(B)P(A|B)
- 0<P(AOBx 1
OL+M-PB)PA|B) <1

O PB)IP(A| B)2 L + M —1

observations is 65. What is the mean
of the discarded observations?

(@) 250

(b) 125
(c) 120

(d) Cannot be determined due to
insufficient data

() (b) Given, mean of 12 observations = 75

and M.
12 12
Yio o 3x
O x=U1 g o7s=2t
12 12
12
O X; = 900 (i

Let observations x;; and x;, is discarded
10

>

=1

then mean = =65
10
O x. =10 x 65 = 650 ()]
2
From Egs. (i)
12
ZX, =900

=1

10
O $ %+ X9 + x5 =900
/Z1

0 650 + x4 + X4 =900
O Xi1 + X =250

0 Mean of x;; and x, = 22i0 =125

115.1f P(A O BF g P(An B)=

® (a) Given, P(A O BE % PANB)=

Since, we know that if

Geometric mean of x;, X,, Xg, ... X, is G.
0 Geometric mean of X2, X3, x5, ... x°

is G2

Geometric mean of &2, i3, ... , ix2 is fG2.
0 Required geometric mean = 3(10)*

=3 x 10000 = 30000
Hence, option (c) is correct.
1 and
— 1 3
P(A) :5, then which of the
following is/are correct?
1. A and B are independent events.
2. A and B are mutually exclusive
events.
Select the correct answer using the
code given below.
(a) 1 only (b) 2 only
(c) Both1and 2  (d) Neither 1 nor 2
1

_
p(A) =1
(A) 5
O pay=1-1=1
2 2
0 P(B)=PATOBF PAF P4 B)
5 1.1_4_2
= __ - _ 4+ _ =_ =—_
6 2 3 6 3

-+ If Aand B are independents, then
P(A n B)= P(A)LP(B)

L+M -1 | |
P(A| B)= v [+P(B) = M] Hence, option (b) is correct. (AN B)= 1
Hence, option (¢) is correct 113. Ifk is one of the roots of the equation 3
$op ' x(x +1) +1 =0, then what is its and P(A)uD(B):l x2-1
3 3

111. For which of the following sets of other root?
numbers do the mean, median and (a1 (b) - k
mode have the same value? (c) k? (d) - k2
(@) 12,12,12,12, 24 ® (c) Given, quadratic equation

0 Statement-1 is correct.

If A.and B are mutually exclusive, then
P(AOBF P(A¥ P(B)

(b) 6,18, 18,18, 30
(c) 6,6, 12, 30, 36
(d)6,6,6 12,30

() (b) For option (a), Mean

_12+12+12 +12 +24
5
=144 #mode (12)

For option (b), Mean
_6+18+18 +18 +30 _
= : =
Mode = 18, Median = 18
Hence, for the data 6, 18, 18, 18, 30,
Mean = Mode = Median = 18
Hence, option (b) is correct.

18

112. The mean of 12 observations is 75. If

two observations are discarded, then
the mean of the remaining

X(x+1)+1=0
X2+ x+1=0 ()
Since, we know that w, of are the roots
of Equation when

oo 1+V3i
2

andw?® =

-1-43i
2

0 If one of the roots of Egs. (i) is k, then
other root will be k2.

Hence, option (c) is correct.

114. The geometric mean of a set of

observations is computed as 10. The
geometric mean obtained when
each observation x; is replaced by
3x; is

(@) 810 (b) 900

(c) 30000 (d) 81000

® (c) Given that, geometric mean of a set

of observations = 10

P(A Tl BE g

O PA)+ PB) =% +
O Statement-2 is wrong.

Hence, option (a) is correct.

[SSRELS]
o~

116. The average of a set of 15

observations is recorded, but later it
is found that for one observation,
the digit in the tens place was
wrongly recorded as 8 instead of 3.
After correcting the observation,

the average is

(a) reduced by% (b) increased by%

(0) reduced by g (d) reduced by 50

(® (c) Let unit digit for wrongly recorded

observation = b



When tens digit is 8, then number
=10x8+hb =80 +b

When tens digit is 3, then number
=10x3+b =30 +b

O One observation is recorded

((80 + b) = (30 + b)) more while

calculating average.

Hence, after correcting the observation,
the average will be reduced by
{(80+ b) - (30 + b)}

15

Hence, option (c) is correct.

117. A coin is tossed twice. If E and F

denote occurrence of head on first
toss and second toss respectively,
then what is P(E O F) equal to?

1 1
(@) g (b) %
(© 2 (d) 3

() (c) Given that, a coin is tossed twice.

] S ={HH, HT, TH, TT}

Given, E be the event of occurrence of
head on first toss and F be the event of
occurrence of head on second toss.

O  E={HH HT}

O P(E):@_g_l
nS) 4 2
_ _2 _1
F = {TH HH) PF) == =2
EnF={HH}
_ 1
OPENF)=
OPEOFE PEF PFy- PEN F)
=111
2 2 4
:‘]—1:§
4 4

Hence, option (c) is correct.

118. In a binomial distribution, the mean

.2 . .5 .
is — and variance is — What is the
3 9

probability that random variable
X =2

5 25
(a) g (b) g%
(© 51 (d) 16

() (d) For a binomial distribution mean
= npand variance = npg

Where pis probability of success and

q is the probability of unsuccess and nis

number of observations.

) 2 5
OGiven,np==,npq ==
P 3 Pq 9

2 5

O - ==

3@ 9

q:E

6
5
O =1- =1 -=
P q 6

=1

6

np:g

3

org_2

O n ==

H™ 3

O n=4
.p(X:X):NCXqun—X
OP(X =2)= “Copiq* =2

25

—exHH « B -2
HeH ™ B8 ™ 216

Hence, option (d) is correct.

119. If the mode of the scores 10, 12, 13,

15, 15, 13, 12, 10, x is 15, then what
is the value of x?
(@) 10 (b) 12
(c) 13 (d) 15
() (d) Given, observations are
10,12, 13,15, 15,13, 12, 10, x

Mode = 15
Scores Frequency
10 2
12 2
13 2
15 2

Since, frequency of all other numbers is

same as frequency of 15.

() (c) Given, P(A)

But mode is the number of highest
frequency.

O x should be 15

Hence, option (d) is correct.

120. If A and B are two events such that

P(A) = % and P(B) = g then

consider the following statements
1. The minimum value of P(A [ B)
is —.
4
2. The maximum value of P(A n B)

is —.

Which of the above statements
is/are correct?

(@) 1 only

(b) 2 only

(c) Both 1 and 2

(d) Neither 1 nor 2

n
5
I
F olo e

“P(AOBF P(Ax PB)y P(An B)
and P(An B)= P(A)+ P(B) - P(AOB)
Here P(A O B) will be minimum if

P(A n B)is maximum and vice-versa.
Since, minimum value of P(A n B)is zero
and maximum value of P(A n B)is
minimum (P(A), P(B)).

O maximumP(A n B)

I

- 13 5
= minimum le s
_5
8
0 Statement-2 is correct.
Also, minimum value of P(A O B)is
maximum (P(A), P(B))
O Minimum value of

P(A O BF maximum % g@

_3

4
O Statement-1 is correct.
Hence, correct option is (c).



