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1. What is the value of log, log, O 1< =Xy 5. IfA, B and C are subsets of a
[ 5 universal set, then which one of the
7 V7\/; equal to ? 0 —o<-%X<p following is not correct?
(@) 3log, 7 (b)1-3l0g,7 5 @AOMB Cy (A B) @ OC)
©1-3bg,2 (@7 o - 18- x 0 b) ADA B) B 'A) A
8 O 10> x>0 CA0Bl &) 6 'B) "A
® () We have, 3. (d)(AnBOC= (A1 @) (B C)

1 1 1
TNTNT =72 74 8 =7

Now, log log; {777

=log; log; (7)

=log, %ﬁ

=log; 7 —log; 8

[c-RIEN)

o~

m
[-log — =logm —logn]
n

=log, 7 -log; 2% =1-3log, 2

[-log,a” =nlog, al

2. If an infinite GP has the first term x

and the sum 5, then which one of the
following is correct?

(@) x<-10

(b) -10<x <0

(c)0<x <10

(d)x>10

® (c) Given that first term of an infinity GP is

xand sum =5

O X =5
1-r
[+ sum of infinity GP-%]
-r
0 1:1—[
5
O r:1—£
5

Where) r| <1

Consider the following expressions

1. x+xz—l

x
d e
2. \/ax2+bx+x—c+—
x  x?
3.3x% —5x +ab
2
4.72 3
x“—ax+b
12
"x x+5

Which of the above are rational

expressions?

(@) 1,4and 5 (b)1,3,4and 5
(c)2,4and 5 (d)1and2

(a) We know that, rational expressions

are those expression which can be write

in the form of X g(x) # 0
q(x)

So, 1, 4, 5 are rational expressions

A square matrix A is called
orthogonal if

(a) A = A® () A= A
(A=A (d) A=A

where A’ is the transpose of A

(b) A square matrix is called an
orthogonal matrix if AA'= |

multiply. by A™"
O A'MAA)Y=A1OA=A"
O A= AT

where A’ is the complement of A
(c) Let A B and C are subsets of a
universal set.
letA= {1} ,B={2},C={3}
= {123 ,A'={2 3}, B={13}

C'={12}
by checking options, we get
LHS=A'0 (B C)

={2,3}y0{}
={2,3}
RHS=(C'n Bf n A
=({12} n{1 3 )n {23}

=({2})n {23}
= {13} n {23}
= {3}

LHS # RHS

So, option (c) is wrong

Let x be the number of integers
lying between 2999 and 8001 which
have at least two digits equal.Then x

is equal to
(a) 2480 (b) 2481
(c) 2482 (d) 2483

() (b) We have, x be the number lying

between 2999 and 8001
if repetition allowed
total numbers = 5 x10 x10 x10 =5000
if repetition not allowed
Ototal numbers = 5 x9 x8 x7 =2520



So, x = atleast two digit repeated
= 5000 —2520 + 1

= 2481
[ add 1 because of number 8000]
7. The sum of  the series
1 1 .
3—-1+-——+..isequal to
3 9
20 9
a) — b) =
( )99 ( )%O
c) = d) —
(© 1 ( )9
3 (c) Given series
3-1 +l—1 + o are in GP
3 9
[} r= ;1
3
3 g a O
S, = — o 1h S, =—n
B BT
3
4 4
3

Directions (Q. Nos. 8 and 9)
Consider the information given below
and answer the two items that follow.

A survey was conducted among 300
students. It was found that 125 students
like to play cricket, 145 students like to
play football and 90 students like to play
tennis. 32 students like to play exactly two
games out of the three games.

8. How many stdudents like to play all
the three games ?

(a) 14 (b) 21
(c) 28 (d) 35
® (a) Let,

Abe the set of students like to play cricket
B be the set of students like to play

football.
C be the set of students like to play tennis.
We have,
n(AOB & 300
n(A)=125
n(B) =145
n(C)=90
n(AODBl & nA nB n(C)
~-nAnB)+nBnC)+n(C n A)]
+n(AnBnC)

0 300=125+ 145 + 90
-NM(AnB)+nBnC)+n(C n A)
+n(AnBnC)
n(AnB+nBnC)+n(Cn A
=60+n(AnBnCQC) ()
Again,
n(AnB)+n(BnC)+n(C n A
-3n(AnBn(C)=

10.

On(AnB)+nBnC)+n(Cn A
=32 +3n(AnBnC) (D)}
From Egs. (i) and (i), we get
60+n(AnBnC)=3
+3n(A nBnC)
O 2n(AnBnC)=
O n(AnBnC)=14

How many students like to play
exactly only one game?

(a) 196 (b) 228
(c) 254 (d) 268
(c) Number of students like to play

exactly one

game=n(A)+n(B)+n(C)

-2N(AnB)+nBnC)+n(C n A)
+3n(AnBnC)

=125+ 145 + 90 -2 [32 + 3 x14]

+3x14

=360 - 106

=254

If o and B (# 0) are the roots of the

quadratic equation x%+ox —p =0,

then the quadratic expression
-x% +ax +pB, where x (R has

(a) Least value -

(b) Least value -

SlOB=

(c) Greatest value%
(d) Greatest value%

(d) a and B are the roots of quadratic
equation.
X*+ax-B =0

So,(@B=-B) @R+B= 0
| Bo +1)=0
a=-1 [-B %0
a+B=-a
O 20+B =0
O B= 2
O - x* ot B[a=-1p=2]
=-x2-x+2
_,_ 01?0
Greatest value = 2 [ﬂlji(— 1)5

20
[+ Greatest value =c - Hb—D ]
Man

I

N

I
N I__FITD
NE
oo

sl N

11.

12.

13.

What is the coefficient of the middle
term in the binomial expansion of
(2+3x)*?

(@) 6 (b) 12
(c) 108 (d) 216

(d) We have, 2 + 3x)

Here, n = 4, so middle term is

% + 1@ 3" term

3 — 4C X22
[T/ +1 = Ncra’bn_r“

:4><3
2 x1

(3x)?

x 4 x 9x?

T, = 216x°
Hence, coefficient of middle term is 216.

For a square matrix A, which of the
following properties hold?
LANH =4

1
det A

3. ()\A)_1 = AA"", where A is a scalar

2. det (A7) =

Select the correct answer using the
code given below.
(@) 1and 2 (b) 2and 3
(c)1and 3 (d)1,2and 3
(d) For a square matrix A
Statement 1
(AT '=A
Statement 1 is true
Statement 2
det (A1) = !
det A

Statement 2 is correct
Statement 3
(AA)TT = AATT

So, Statement 3 is correct.

. where A is a scalar.

Which one of the following factors
does the expansion of the
determinant

x y 3
x* 5y3 9

x? 10y° 27

contain ?

(@x -
(b) x -
©y-
(d)x - 3y

3 (a) We have,

ox y 30
Ox?> 5y 90
ox® 10y° 27



[Cy - Cy =Csd]
Ox-3 y 30
=0x2-9 5 9O
ox® =27 10y° 275
a 1 y 30
=(x-3Hd x+3 52 9O
O0x*+ 9+ 3x 10y° 273

14. What is the adjoint of the matrix
O cos(—6) —sin (-0)
—sin (-0)  cos(—0)

-sinB[]
cos0[]

] cos®©
agd

J-sinB
[cos® sinb

b
( )Esine COS@%

[jcos © sinB[]
(00

[F-sin® coseH

@ E@os 0 -sin SE
Osin® cosB [

3 (a) We have,
_[Qgcos(-8) -sin(-06)0
“H-sin(-8) cos (-9 H
_[Ocos® sinB O
" Hsine cose
Now, Cy; =cos®

Cy, =-sinBb

Cyy = —sinB

Cy, =cos 6

A

—sinGDT
COSBH
-sin® O
cos 6 H

_[OcosB
H—sine

_[Ocos®
H-sine

adj A

15. What is the value of
O +i30° O-1-i30"
|:!l I\BD +|]l l\/gm
o 2 O o 2 O

where i = \/—71 ?
(a)3 (b) 2
()1 (@0

3 (b) We have,
) 3n . 3n
H—1+/«/§E +E—1—/«/§D
o 2 o o 2
= (@) + (W)

OO

g,wz—niﬁngzg—w/ﬁ%
0 2 o 2
- (ws)n + (ws)zn

(1" + (1 [rw’ =1
=1+1=2

16. There are 17 cricket players, out of
which 5 players can bowl. In how
many ways can a team of 11 players
be selected so as to include 3
bowlers?

(@C (17,11)
(b)C (12, 8)
(c)C(17, 5)x C(5, 3)
(d)C(5 3)xC (12, 8)
() (d) There are 17 cricket players, out of
which 5 players can bowl.
required number of ways = C, x °C,

=C (12,8) xC (5, 3)

17. What is the value of
log, 27 +logg32?
7 19
s by~
(@) 5 ( )6
3 (b) We have,
logg 27 + logg 32

=log,, 3° +log,32°

©4 (@7

3 5
=_log; 3+ =log, 2
5 J3 3 92

Hoog , b" = Tiog, b2
g 0% P T %% 0
:§+§:B
2 3 6

18. If A and B are two invertible square
matrices of same order, then what is
(AB)™" equal to?

(@B'A™ (b) A7'B™
(c)B'A d)A™'B
® (a) If A and B are two invertible square
matrices of same order, then
(ABy ' =BT A7

19. If a+b+c =0, then one of the

solutions of

a—x c b
b—x a |=0is
b a c—x
(@x=a
2, 42, 2
() x = 3@ +b-+c9)
2
2 2 2
© x = 2@ +b°+c9
3
(d)x=0
3 (d) We have,
nga-x ¢ b O
e b-x a O=0
0 0
o b a c - XxQ

Ry - Ry + R, + Ry
ga+b+c—-x a+b +c -x a+b +¢ -xQJ
ad - O=

I:ID c b-x a |jO

0 b a c-X o

O-x =X -Xx 0O
O UHc b-x a H=0
0 0
ob a Cc - XQ

01 1 1 0
0O (xde b-x a H=0
X5 0
b a Cc - XQ
O x=0

Hence, x = Qis a solution
20. What should be the value of x, so

that th tri g2 40 d t
a e matrix oes no
H—S xH

have an inverse?

(a) 16 (b) -16
(c) 8 (d) -8
® 02 40

(b)Let,A:B_S <

Matrix does not have any solution if

[Al =0
2x+32=0
2x=-32
_ 32
X=-"=
2
x=-16
21. The system of equations
2x+y—3z =5
3x =2y +2z =5

and 5x -3y -z =16
(a) is inconsistent
(b) is consistent, with a unique solution
(c)is consistent, with infinitely many
solutions
(d) has its solution lying along X-axis in
three-dimensional space
(3 (b) The system of equations
2x+y—-3z=5
3x-2y+2z=5
and 5x=-3y-z=0

02 1 -30
0 _ ad
A_D3 2 2 0

g5 -3 -1§9

|A[=2[-2(=1)-2(=3)]-1[3(=1) -2 (5)]
+(=3)[3(=3) =(=2)(9)]
=2(8)-1(-13) - 3(1)
=16+13-3=26%0
So, System is consistent with unique
solution.

22. Which one of the following is correct
in respect of the cube roots of unity?
(a) They are collinear
(b) They lie on a circle of radius /3
(c) They form an equilateral triangle
(d) None of the above

() (c) We know that, cube roots of unity is
1w of, where w= _1%’\/5 and
o —1-i3
2

w



They form an equilateral triangle.

23. Ifu,vandw (all positive) are the pth ,

qth and r™ terms of a GP, then the

determinant of  the matrix
Onu p 10
a a.

nv g 1qis

nw r 1@

0

1
(p=q)q - (r=p)
dyInu xInv xInw

28Te

® (a) Given thatu, v and w are the p"g™

and r™ term of GP

Ou=aRP ',v=arR?"" [ra,=aR""]
and w=aR""!
gnhu p 10
We have, Hinv g 10
O |
gnw r 1
OnaRP™" p 10
:Elna,‘?q:1 q 15
qinaR’ o s

gna+ p-1nR p 10
=Una+qg -1nR g 1%
glha+r-1inR r 1g

gna p 1g o(p-NinR p 10

=0 O+0(g - O
Dna q 1D D(q HInR g 1IZI
gha r 1g gr-HInAR r 1
ol p 10 op-1 p 10
=lnattl g 1D+Inﬂgq—1 q 15
|:|1 r 1D Df—1 r 1|:|
C, - Cy, -Cy4

gp-1 p-11

=0+InROg -1 g -1 1

Dq q ]

or-1r=-11H

=0

24. Let the coefficient of the middle term

of the binomial expansion of
(1+x)* be o and those of two
middle of the binomial
expansion of (1+ x)*" 'be B and v.

terms

Which one of the following relations
is correct?

25.

(@oa>B +y ()a <p +y
Ca =B +y (da =By
(c) We have (1 + x)?'

th
Middle term = E!g + 1@ term

= (n+ 1" term
Coefficient of (n + 1) term = 2'C
a=?C

Again, we have binomial expansion of
1+ x>~ coefficient of middle terms

are,
0 B: 2!771(:,7
y:2n_1cn—1
Now,B +y =2""'C, +27'C, _,
10, +7C, Ly =770,
- ZNC
n

n

n

and

Let A=[x OR+ K x< 1]

B=[yOR= K 3 1]and S be the
subset of A X B, defined by

S=[(x,y)OAx B:x* yzz 1]
Which one of the following is

correct ?

(a) S is a one-one function from A into B
(b)S is a many-one function from Ainto B
(c)S is a bijective mapping from Ainto B
(d) S is not a function

3 (d) Given that,

A= {xOR- k¥ x 1},

B= {yOR=- & 1}
andS ={ (x, y)OAx B:x*+ y’= 1}
YA

1

-1

Yy

By vertical line test. when we draw a
vertical line, then line cuts the circle in two
points. Hence, S is not a function.

26. Let T, be the r"term of an AP for

r=123.. If for some distinct
positive integers m and n we have
T, =1/n and T, =1/ m, then what
is T,,, equal to ?

—1

® (c) Let first term of an AP is a and

27.

common difference isd

Given that,
Tm = l
n
1 .
a+(m-1d =— ()
n
1
and T,=—
m
a+(n-1d=_" (i)
m

Subtracting Eq. (i) from Eq. (i), we get

(m-1d -(n-1d =1 -1

n o m
O m-nd="2"
mn
_ 1
O d=—
mn
Putin Eq. (i),
a+(m—1)i:l
mn n
0 a+ —i:l
n mn n
O a:i
mn

Suppose f(x) is such a quadratic

expression that it is positive for all
real x.

If g(x) = f(x) + f'(x) + f" (x),

then for any real x

@g(x)<0 () g(x)>0
©gx)=0 (dg(x)=0

(b) Given that f(x) is a quadratic
expression

Letf(x)=ax® + bx +c,a >0
O b? - 4ac <0
O b2 < 4ac
Now, f'(x)=2ax+ b
and " (x)= 2a
We have,
gx)=f(x) + /() + ""(x)
=ax® + bx +c +2ax +b +2a

O 0l

=ax®+ (b +2a)x +2a +b +c
Now, (b + 2a)° = 4a(2a + b +c)
=b?% + 4ab + 4a° - 8a® - 4ab -4ac
=b?% - 4ac - 8a%<0
[ b2 - 4ac < 0]
O  gx>0



28. Consider the following in respect of
matrices A, B and C of same order.
L(A+B+C)=A'+B +('
2.(AB)=A'B
3.(ABC)=C'B A
Where A’ is the transpose of the
matrix A. Which of the above are

correct?
(a) 1and 2 (b)2and 3
(c)1and 3 (d)1,2and 3
(3 (c) Given that A, Band C are matrices of
same order

Statement 1
(Al+ B+C)Y=A"+ B+ C'
[-(A+B)=A"+B]
So, Statement 1 is correct
Statement 2
We know that,
(AB) = B'A'
Hence, Statement 2 is incorrect
Statement 3
(ABC) =C'B A [ (AB) =B A']
Hence, Statement 3 is correct.

29. The sum of the binary numbers
(11011),, (10110110), and
(10011x0y), is the binary numbers
(101101101),. What are the values of

xandy?

@x=1y=1 b)x=1y=0
©x=0y=1 ()x=0y=0
> (b) Sum of the binary number

(11011),, (10110110), and (10011x0y), is
(101101101),

So, (101101101)
-10110110
10110111
- 11011
10011100
Compare with (10011x 0 y),
Weget,x=1andy =0

30. Let matrix B be the adjoint of a
square matrix A, I be the identity
matrix of same order as A. If k(# 0) is
the determinant of the matrix A,

then what is AB equal to ?

(@ (b) kI (C)k?l (d) (1/ k)l
® (b) Given,
B = adjA,l = identity Matrix
(A) =K

0 AB= Adjd)= (A) =K
31. If(02)* =2 and log,,2 = 03010, then
what is the value of x to the nearest

tenth?
(@) -10.0 (b) -0.5
() -0.4 (d) —0.2

® (c) We have,
02y =2
taking log,q both side
xlogyy 02 =logyq 2

2
O lo =1ogq 2
X QmErOﬁ Jio

0 x[logyg2 —logyo 10] =logyg 2

0 x[0.3010 - 1] =0.3010 [.log, a =1]

_ 03010 _
0.6990

O X = -043

32. The total number of 5-digit numbers

that can be composed of distinct

digits from 0 to 9 is

() 45360 (b) 30240

(c) 27216 (d) 15120

® (c) 5-digit number that can be
composed by distinct digits from 0 to 9 is

given as
LT T T T
R
9 9 8 7 6
required number=9 x 9 x 8 x7 x6
=27216

33.

What is the determinant of the

matrix

+z[J
y oy g
x z+xpn?
x+y§

(z-x)

<
I
NN

3 (d) We have,

ox y y+zQ
Uz x z+ xU
oy 2 x*yg

Ry - Ry + Ry + Ry

Ox+y+z x+y+z 2(x+y+2)[Q
g z X Z+ X B
o v z Xty o

ot 1 2 0

=(x+y+28z x z+xO

y ]

oy Z x+yn

Cy, -~ C, -CyandCy - C5 —2C;4
ol 0 0 O

=(x+y+z)gz x-z x-zU

oy z-y X-yn
=x+ty+2[x -2 (x -y
- (x=2)(z = y)]
Sx+y+2[x-2)(x —y -z +V)]
=(x+y+2(x-2(x -2
=(x+y+2)(z-xP

34. If A, B and C are the angles of a
triangle and
1 1 1
I+sin A 1+ sin B 1+sinC =0,
SinA + sin® A sin B+ sin” B sin C + sin®C

then which one of the following is

correct?

(@) The triangle ABC is isosceles

(b) The triangle ABC is equilateral

(c) The triangle ABC is scalene

(d)No conclusion can be drawn with
regard to the nature of the triangle

® (a) We have,

o 1 1 1
B1+sinA 1+sinB 1+sinC
n + sin Sin + sin n + oIn
Bin A+sin® A sinB+sin®B SinC + Sin?C
=0

O
O
O
B

R, - Ry = Ro, Ry — Rs - Ry
0 -sinA -sinB -sinC O
Oi+sinA 1+sinB 1+sinCO=0
gsin® A-1 sin® B -1 sin”C —1%

R, - R, + Ry
0 -sinA -sinB -sinC 1
S 1 1 1 H=0
g-cos? A —cos’B -cos?C
Ry - Ry + R,
O sinA sin B sinC QO
o0 1 1 1 O= o
gl -cos? A 1-cos?B 1-cos?Cp
gsinA sinB sinC
od 1 1 1 O=0

gsin® A sin®B sin’C
[Cy - G4 =CCy - Cp = Cyl

0 sinA-sinB sinB-sinC sinC
od 0 0 10
gsin® A —sin® B sin? B -sin?C sin?C
=0
O (sin A-=sinB)(sinB -sinC)
a 1 1 sinC [0
0 0
0 0 0 0

BinA+sinC sinB+sinC sin? CE
OSinA-sinB=0

orsinB-sinC =0

O sin A=sinB

and sinB=sinC

O A=B

and B=C

So, ABC is an isosceles triangle



35. Consider the following in respect of
matrices A and B of same order

1. A*=B* =(A +B)(A -B)
2.(A-D(I+A)=0 = A* =1

where I is the identity matrix and O
is the null matrix.

Which of the above is/are correct?

(a) 1 only (b) 2 only
(c)Both1and2  (d) Neither 1 nor 2
® (b)
Statement 1
RHS = (A + B) (A - B)
= A% - AB + BA = B? [.- AB % BA]
# A% - B?

Statement 1 is not correct
Statement 2
(A=-NH(+A)=0

O Al+ A2 -2 —JA=0[- Al=IA=A]
O A+A2-1P-A=0
o A= [P =1

Statement 2 is correct
2tan®

36. What is equal to ?
1+tan“0
(a)cos26 (b) tan26
(c) sin26 (d) cosec 26
® (c) We have,
2sin®
2tan6 _ cos@
1+ tan’@ sin @
1+
cos26
2 sinBcos 6

= 2> 7727 [-sin?0 +cos’B =1]
cos® 0 + sin® B

=2sinBcos B =sin20

37. Ifsec(B-0a),secBand sec(0+0a)are
in AP, where cosQ # 1, then what is
the value of sin?0 + cos o ?

@0 (b) 1

() 1 @

2
(3 (a) lf sec (8 - a),sec 8 and sec (8 + a)
are in AP, then
2secB=sec (®-a)+sec (0 +a)

2 _ 1 4 1

cos® cos(@®-a) cos(@+a)

2 _cos@®+a)+cos®-a)

cos®  cos ©®-0a)(cos ® + a)

O
MP+a+0-a0d _[B+a-6+a[

5 _ZCOSE ECOSH 5
cos B cos® 8 -sin’ a

C -D

E cos C +cos D =2 cos Bigcos

[and cos (A + B)cos (A - B)

NI\)

=cos? A -sin

0
52
B)

38.

2 _ 2cos B cos a

o 2 3

cos® cos“@ -sin“ o
0 cos?6 cosa = cos?8 - sin’a
0 sina = cos?0 - cos?Bcosa

O sina = cos®0 (1 - cosa)

O cos?6 = _sin‘a_
1-cosa
_1-cos’a _ (1+cosa) (1 - cosa)
1-cosa 1-cosa
O cos?8 =1+ cosa
O 1-sin?0 =1+ cosa
[ sin®@ + cos®6 =1]
O 1-sin®8 =1+ cosa
O sin?@ + cosa = 0

If A+B+C =180°, then what is
sin2A —sin2B —sin2C equal to?

(a) —4sin AsinBsin C

(b) —4cos Asin BcosC

(c) =4 cos AcosBsin C

(d) —4sin A cos Bcos C

® (d) We have,

sin2A —sin2B -sin2 C
=sin2A - [sin2B +sin2C]

=sin2A - 23|nEMﬁ
B-2C

cos
S

d-sinc+sinp=2 sm@‘j’i%
2
2 £-D 0
0os

% > @ H

-[2sin(B+C)
cos (B - C)]
[+ Sin2A =2 SinA cos A]
- [2sin(180° - A)
cos (B-C)]
[ A+ B+C =180]
=2sin Acos A-2sin Acos (B-C)
[ sin (180° — B) =sinf]
=2sin A[cos A -cos (B -C)]
=2sin A[cos (180 - (B + C)
-cos (B -C)]
=2sinA[-cos (B +C) -cos (B -C)]
=-2sin Afcos (B +C) +cos (B -C)]
=-2sin A[2 cos Bcos C]
~~cosC +cos D

=2 cos EC%Dﬁcos @C%Dﬁ

= -4sin Acos Bcos C

=2sin Acos A

=2sin Acos A

39. A balloon is directly above one end
of a bridge. The angle of depression
of the other end of the bridge from
the ballon is 48°. If the height of the
balloon above the bridge is 122 m,
then what is the length of the
bridge?

(@) 122sin48°m

(b) 122tan42°m
(c)122cos48°m
(d)122tan48°m

® (b)

122m

122

B= =122 cot 48°
tan 48°
=122 cot (90° - 42°)
[~ cot (90° - 6) = tan 6]
=122 tan 42°

40. A is an angle in the fourth quadrant
it satisfies the trigonometric
equation 3(3—tan®A —cotA)® =1
Which one of the following is a value

of A?
() 300° (b) 315° (c) 330° (d) 345°
() (a) We have,
3(3-tan®> A —cot A =1
Checking through options

A = 300
So,  3[3 - tan® 300° - cot (300)°]?

= 3[3 - tan® (360° - 60°)
- cot (360° - 60)°J?
= 3[3 - tan® 60° + cot 60°

-353 3+ g =9 x 1=
3

So, option (a ) is correct

41. The top of a hill observed from the
top and bottom of a building of

height h is at angles of elevation g

Tt .
and 5 respectively. What is the

height of the hill?
3h
2h b) —
(@) (0) 5
h
h d) —
© (d) :



() (b) height of building be h and let height

42.

of hillis H

30°

Pt c
“«—X——>
In AACD
tan60°:ﬁ
X
O \/gzﬂ
X
H .
O X=— ()
V3
In ABDE
tan30°=H_h
X
O L:H_h
3 X
x=+/3(H -h)
H
O “L=J3(H-h)
NE)
O H=3(H-h)
O H=3H -3h
O 2H =3h
O H=3h
2

What is/are the solution (s) of the

trigonometric equation
cosec x + cotx =+/3 where
0< x<2m?
5Tt T
(a) =—onl (b) —onl
3 Yy 3 YS
51
c) Ttonl dym—, =—
(© y (C) 33
(b) We have,
cosecx + cot x = +/3 ()
Now,
0 (cosecx + cot x) (cosecx —cot x) _ 3
cosecx — cot X
2, _ 2
0 cosecx —cot”x _ /3

cosecx — cot x

O % = \/5
cosecx — cot x

| cosecx — cot x = A ()]

NE)
Adding Egs. (i) and (i), we get
2 cosecx = +/3 + ul

N

O 2 cosecx =

O cosecx =

G~ G-

&

0 sinx =

2T

O X = -
3

0.)_\:1 N

43. If6= g, then what is the value of

(2cos0 +1)"(2cos20 —1)"°(2cos 8 —1)"

(2cos40 —1)1?

(@) 0 (b) 1
(©2 (d)4

® (b)1fe = g then

44.

@2 cosB + 1)'° 2cos26 - 1)'°

2cosB - 1)'° 2cos4 8 - 1)"°

O (2cosB + 1)'° (2cos6 —1)'°

(2cos28 - 1)'° (2cos 46 - 1)'°

O (4cos?0 - 1)'° 2cos2 6 - 1)"°
2cos 40 - 1)'°

O [2 (2cos?8) -1]'° 2cos 26 - 1)°
@cos 48 - 1)"°

O [2(1+cos26)-1]° @cos2 6 - 1)"°
(2cos46 - 1)°

O (2cos2 8 + 1)'° 2cos2 6 - 1)'°
(2cos4 6 - 1)'°

10 10
| %cosﬂ+ 1D @COS 1[—1@
4 B 4
- 10 0 no
cosf—@ ‘8= —
@ 2 H  8f

x%+1ﬁ0@%—1ﬁ0(0—1)m
(V2 + 1)1 (V2 =17 x1
(V2P = (%) = 1
(2_1)10
;

O O O O O O

If cosd and cosf (0 <a < <Tr)are

the roots of the quadratic equation
4x? —3 =0, then what is the value of
secq X secf3 ?

4 4
a) —— b) —
(a) 3 ()3
3 3
c) = d)-=
()4 (d) 2
(a) Given,
4x2-3=0
O 4x2=3
0 =2
4
0 X:iﬁ
2

45.

So, cosa = ﬁ
2
and cosp = _f

2 -2 -4
Now, seca [becf = — x %@: .
g V3 0Ov3 3

Consider the following values of x :

1. 8 2.4
1 1
3. - 4. ——
6 4

Which of the above values of x is/are
the solution (s) of the equation

- _ Tt
tan'(2x) + tan '(3x) = —?
(a) 3 only (b)2and 3
(c)1and 4 (d) 4 only
® (a) We have,
tan™'(2x) + tan™"(3x) :;
tan'1m]72X+ 8x %=E
o-2xBxO 4
[-tan™'a + tan™'b = tan'%ug
O -abO
ab<1
and tan'a+tan'b =T+ tan”'
Hﬂ% ab > 1
O -ab0
O Lz:tanﬁ
1-6x 4
O &2:1
1-6x
O 1-6x° = 5x
O 6x2+5x-1=0
O 6x°+ 6x—x-1=0
g 6Bx-1)(x+1)=0
ad X = —1,1

46.

6
x = =1 is not possible
1

So, x=—
6

If the second term of a GP is 2 and
the sum of its infinite terms is 8, then

the GP is

11
(@) 82,

01022, 2 .
525,

c) 42,1, — —...

© 2 22

@632>3,.
2’4

(® (c) Letfirstterm of a GP is aand common

ratio is r
O a, =2



47.

] ar=2 ()
and S,=8
O L:S
1=
From Eq. (i)
O 2 -3
rd=r)
8r-8r°=2

O
O 4r = 4r+1=0

a 4r® =2r-2r+1=0
O 2r@r-1)-1@r-1=0
O @r-=10@r-1=0
q 1

O

r=—
2

Putin Eq. (i)
B
O a=4

OGPis 4,21, ..
2

If a, b, ¢ are in AP or GP or HP, then

b.
is equal to

b-c
(a)gomorg (b)gorgom
a c a b

(c)1orgor§ (d)1orgorg
b c b a

3 (c)a, b,c arein AP, then

48.

O a-b=b-c

o 2-b_y
b-c
Ifa, b,c are in GP, then
O E:Q:a_b
b ¢ b-c
Ifa, b, c are in HP, then
0 :Zac
a+c
] ab + bc =2ac
O ab —ac =ac - bc
O ab-c)=c(a-b)
O a_bzg
b-c c

What is the sum of all three digit
numbers that can be formed using all
the digits 3, 4 and 5, when repetition
of digits is not allowed?

(a) 2664 (b) 3382
(c) 4044 (d) 4444
(a) Three digit number. that can be

formed using 3, 4 and 5 when repetition
not allowed are 543, 534, 453, 435, 354,
345

Sum
= 543 + 534 + 453 + 435 + 354 + 345
= 2664

49.

The ratio of roots of the equations
ax® +bx +c =0and px* +qx +r =0
are equal. If D, and D, are respective

discriminants, then what is — equal
2

to?
2 2
a b
(@) 7 () e
2
(c) % (d) None of these

(® (b) Let a,p are the roots of quadratic

50.

equation.
ax®+ bx+c =0

So, 0(+B=—9ar1d0([3-9
a a

and let y , & are the roots of quadratic
equation
px* +agx+r=0

y + o= —‘1
Io}
and yd =L
e}
Acoording to the question,
a_y
B 9o

according to componendo and dividendo
a+B:y+6

a-B y-9
0 a+p _ y+39o
Vo +B7 -d0B Ly + O -4y
_b -9
O a =
9§‘4E' ngf_,0r0
R JHDH s
b 9
0 a = P
\/bQ -dac  +g2-4pr
a p
o b - 49
\/bg - dac \/qz - 4pr
0 b _ g9
D1 D2
O E:Q
D, q
O &:E
D, q?

If A =sin’0 + cos* B, then for all real
6, which one of the following is
correct?

@1< A<2 (m%sAs1
©Bcact  (@3<ac’®
16 4 16

® (b) We have

51.

A =sin’0 + cos* 8
=sin® 0 + (1 —sin?0)®

Let sin® 0 = x

x2—x+1,0sxs1

=x2 - x +1
2
0 @_1H+§
2 4
Now, A(0)= A() =1
So, S3cast
4

The equation of a circle whose end

points of a diameter are (x,, y;) and

(x3.7) s

(@) (x —2q) (x —x) + (¥ =¥1) (¥ —¥2)
=x2+ )2

(0) (x =%, + (v =) = 2oy

(©) x%+ y? +2x1x, +2)1y, =0

(d) (x =) (x =) + (Y =y4) (¥ —¥2) =0

(® (d) Equation of circle if end points of

52.

diameter are (x;, y;) and (x,, y,)are

X1, y1) (X2, ¥2)

(X =X) (X = X) + (y =y1) (¥ =¥2) =0
The second degree equation
x? +4y* —2x —4y +2 =0
represents
(@) A point

(b) An ellipse of semi-major axis 1

(c) An ellipse with eccentricity%

(d) None of the above

® (d) Given that,

X2+ 4y? -2x =4y +2 =0

Compare with

ax® + by? + 2hxy +2gx +2yx +2fy +c =0

Then,
a=1b=4h=0g =-1f=-2
and c=2
A = abc + 2fhg —af? —bg? -ch?
=1x4x2 +2 x(=2) x(-1) x0
—1x (=27 =4 x(=1)* -2(0)
=8+0-4-4=0
=8-8
=0
Equation, represent a pair of straight line.



53. The angle between the two lines
Ix+my+n=0 and
I's+ my+n"=0 is given by
tan~'6. What is 0 equal to?

@ Im'=1I'm (b)H”?I + /'rr’7

o'+ mm'

"= mm'
‘/m’ - I’m,‘
"+ mm'

‘lm’ + /’m‘
"= mm'

(3 (c) Given straight lines,
Ix+my+n=0
m = - —
m
and I'x+ my+n=0
I,
m
angle between both lines is @
L
m_ m-

Otane=f+——MI" -
mm'

my = —

Ely tang =H. T~ M
0 o1+ mmym
-Im'=1'm,
mm'
Comm I
mm’

g =

o'+ mmg

54. Consider the following statements
1. The distance between the lines
y=mx +c, and y=mx +c, is
ler ¢y

\1+m?

2. The distance between the lines
ax + by +c¢; =0 and
lep —cy

3. The distance between the lines
x =c;and x =c, is|c; —c,|

ax +by +c, =0is

Which of the above statements are

correct?
(@) 1and 2 (b)2and 3
(c)1and 3 (d)1,2and 3
() (b) Statement 1 Given lines,
Yy =mx +cy
and y=mx+c,
both lines are parallel
Q
P
PQ =pC1 =02

o1+ m?

So, Statement 1 is correct

Statement 2 forax + by +c; =0
and ax+ by+c, =0
both lines are parallel so,

0. _. O
0 D =g €1 7C
DQaZ + b

Statement 3 x =c;

X=C,
D=lcy-c,|
Statement 3 is correct
Y
X X
X=C X=C.
yi 1 2

55. What is the equation of straight line
passing through the point of

. . . x
intersection of the lines — + Y=
2

andg + % = 1and parallel to the line

4x+5y-6=07

(@)20x + 25y =54 =0

(b) 25x + 20y — 54 = 0

(C)4x + 5y =54 =0

(d) 4x + 5y — 45 =0
(3 (a) Given lines,

X+X:

2
and X
3

11+ Mp=0

Equation of line passing through the point
of intersection are/; + N, =0

(Bx+2y—=6)+ A@2x +3y -6) =0...()

Slope of line
0 -(8+2N) _ _4
2 + 3\ 5
O + 13 10 & 12\
O 7 =2\
O }\:Z
2

(3x+2y—6)+g(2x+3y—6) =0

02 (@Bx+2y—-6)+14x +21y —42 =0
O 6x+ 4y =12 +14x +21y =42 =0
O 20x + 25y =54 =0

56. What is the distance of the point
(2, 3, 4) from the plane
3x —6y +2z +11 =07
(@) 1 unit (b) 2 units
(c) 3 units (d) 4 units
(® (a) Distance of point (x;, y;, z;) from plane
ax+by+cz+d =0is
ax; + by, +cz +ad
Ja?+ b +c? g

P (2 3, 4)

O
d =8
O

M 3x—6y+2z+11=0

E3(2)—6(3)+2 4) +

PM = (
0 VP + (-6 + @)

f
g
O
_EB—18+8+11D_‘ 7 ‘
_B—D_ |
04/9+36+4 g V49
PM = 1unit
57. Coordinates of the points O, P, Q and
Rrespectively: (0, 0, 0), (4, 6, 2m), (2,
0, 2n) and (2, 4, 6) L, M\, N and K
OR, OP, PQ and QR respectively such
that LMNK is a parallelogram whose
two adjacent sides LK and LM are
each of length V22
(@) 6,2
(b) 1,3
(c) 3,1
(d) None of the above
® (c) LMNK is a parallelogram we know
that, if we join mid- point of any
quadrilateral we get a parallelogram

R Q
(2,4,6) K (2,0,3n)

(@) M P
(0,0,0) (4, 6,2m)

So. M,N,K,L are mid- points of
OP, PQ, QR and RO respectively

[0 Coordinate of M

:@o+4 0+6 O+2m§
2 2 2

=@,3m)
[ Coordinate of mid-point

=H§1+X2 )/1+)/2ﬂ]
2 2




Coordinate of L =
Coordinate of K =
Now, LM =+2

0@ -17+@3-27 =

2
O Ji+1+(m=-32 =42

Squaring both side,

a2, 3)
@,2,3+n)

O 2+ (m=-372=2
O (m=-3°=0
] m=3
Again, LK =2

O

Je -1 +@-27 +@3+n -37 =2

] J1+0+n% =42

Squaring both side,

] 1+n2=2
O n® =1
] n=1
58. The line ~ 1=Y"2-273 j
2 2 4
given by

@x+y+z=6x+2y -3z=-4
b)x +2y —2x = -1, 4x +4y -5z
-3=0
(c)3x+2y-3z2=0,3x -6y +3z = -2
(d)3x+2y—-3z=-2,3x -6y +3z =0

® (d) Given lines,

X_1=y_2=2_3=)\(let)
2 3 4
0 x—1:)\
2
0 X=2\ +1
yi_2:}\
3
] y=3\+2
and 2732
4
O z=4\ + 3

by checking optionsif 3x + 2y — 3z, then

3@A+ N+ 2 (3N +2)=- 3 (4N + 3)
=6A +3+6\N +4 -12\ -9
==-2

3@A+ )= 63N+ 2)+ 3(4\ + 3)

O6A+ 3-18A—-12+ 120 +9=0

So, option (d) is correct

59. Consider the following statements
1. The angle between the planes
2x—y+z=land x +y +2z =3
. I
is —
3
2. The distance between the planes
6x —3y +6z +2 =0 and

10
2x —y +2z +4 :Ois;

Which of the above statement is/are
correct?

(@) 1 only
(c) Both 1 and 2

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

® (c) Statements 1 Given,

60.

2x-y+z=1landx+ y+2z=3
Here, gy =1b; = -1,¢y =1
anda, =1 b, =1c, =2

aa, + bib, +CCy

cos B =

\/af+b1 +c? \/az + b2 +c3
_ 2x1+(=1x1)+1x2
\/22_'_(_1)2 )2 \/12 +12 402
_ 4 -1 _3
_J4+1+1J4+1+1 f«f "6

1
2

O

0=

wl

So, Statement 1 is correct.

Statement 2 Distance between two
planes

ax+ by+cz+dy =0
ax+ by+cz+d, =0

O _ O
distance S=p di ~dp
;}az+bz+c2
O |
2
d,==,d, =4
1 3 2
o ,_2 00100
’ _0 3 0_0 30
distance = ——2_—=—_9_
H 22 4+ 12 + 22 HoH
| oo g
10 _10
3><3 9

Consider the following statements :

Statement I : If the line segment
joining the points P(m, n)and Q (r, s)
subtends an angle O at the origin,
ms = nr

Jim? +n%) (7 +57)
Statement II. In any triangle ABC,
it 1s true that
2 =b* +c? —2bccos A.

Which one of the following is
correct in respect of the above two
statements?

(a) Both Statement | and Statement Il are
true and Statement Il is the correct
explanation of statement I.

(b) Both Statement | and Statement Il are
true, but Statement Il is not the correct
explanation Il is not the correct
explanation of Statement |

(c) Statement | is true, but Statement Il is
false

(d) Statement | is false, but Statement Il is
true

then cos o =

61.

(® (d) Statement | If the line segment joining
the point P(m, n) and Q(r, s) subtends
angle a at origin, then

mr + ns

Jm? + n2yr2 + 52

So, Statement | is not correct

Statement Il

In any triangle ABC
a®=b%+c?

cosa =

-2bc cos A
Statement Il is correct

What is the area of the triangle with
vertices

1 0 2 1
2X szsa 2
X3

_H ~ Xo) X2_X3)(X3_X1)H

2Xy Xp X3 ]

62 If Y-axis touches the circle
xP 4yt +gx + fy +% =0, then the

normal at this point intersects the
circle at the point.

@F9. 1 (b)@Lg,—ziH

2'2

o B % i (@ (-

g.- "



(O, _%)AB

%
The equation of circle is

><2+y2+g><+fy+cZ =0
X—fﬁand
2 2

2 2
radius = |9 + r.e
4 4 4

Since, circle touches Y-axis, then

AC = radious

Df,
4 4

O circle touches Y-axis at

2
y +fy+f—=0

O ﬁy @—o

O :7
Y 2

R
2
0 Normal at A will pass through centre C

and intersect circle again at B.

[ Coordinates of B are H»g_?fﬁ

- centre =

f2 -c

444

63. Let|a|#0,|b|#0.(a+ b){a+b)

=|a|® +| b|® holds if and only if
(a) a and i) are perpendicular

(b) a and b are parallel

(c)a and b areinclined at an angle of 45°
(d) a and b are anti-parallel

® (a) Given,
|a|#0|b|%0
(@+ b){a + b)=|a|’
ilb=b0h
alb=0
O adb

+| b|2 +23 b

64.

If ¥=xi+ y} +zl€, then what is
PO+ +l€)equalt0?

(a) x (o) x +y
C-(+y+2z [dE+y+2)

® (d)F=X+y +zk

Now, F L +] + Kk 1.

=(d +y + 20 W +] +k)
=(x+y+2
65. A unit vector perpendlcular to each
of the vectors 2i -J +k and
3 —4f —kis
12 1+ 1
AR
(b)%f+%f+%!;
1> 1+ 17
(d)ﬁl+ﬁl+ﬁk
3 (a) We know that,
a= 2%b
|axb]
oji j kO
axb=D2 -1 105
HS -4 —1H
O O
axb=5 +5] -5k
|axb|=5/3
. _5(+)-k
S
_it] -k
=
66. If [a]=3|b|=4 and |a - b|=5
then what is the value of | 5+B|?
@8 (b6 c)52  (d)5
3 (d) Given that,
la|=3
| bl =4
and |a-b|=5
0 alb=0
[+ b|*=[d[?| +| b +0=25
|da+ b|l=5

67. Let a, b and ¢ be three mutually

perpendicular vectors each of unit
magnitude. If
A=a+b+¢B=a—-b+¢
C=a-b- ¢, then which one of the
follo_wing is correct?
aA[>[B[>[C]|
|A|—|B|¢|C|
IAI-IBI-\C\
d)| Al#|B|#C|

@ (c) Given that

and

o
I
o
+
=2
+
(X

1
o)

|
ot
+
O

68.

69.

70.

:mzﬁ
|B|=ya® +b% +c? =, [i+1+1 =43
&l = r DT T o? = [TFT¥T =43
0 |A|=|B|=[C]

What is (a — b) X (a +b) equal to?
(@) 0 b)a x b

(©)2 (@ x b) dlal® - bl
(c) We have,

G- Db)x(@ + b)

A spacecraft located at i + 2] + 3k is

subjected to a force Ak by firing a
rocket. The spacecraft is subjected to
a moment of magnitude

(@) A b) V3
) V/5A (d) None of these
(c) We have,
F=i+2] +3k
and  F =Mk

We know that,
Moment=r x F

=( +2] +3k) x (k)

Magnitude of moment = /(= A)? + 2A)?
=N+ 4N = 5N =5

In a triangle ABC, if taken in order,
consider the following statements

1. AB+BC+CA = 0
2. AB + BC - CA
3. AB - BC +CA =
4 BA-BC+CA =
How many of the above statement
are correct?

(a) One
(c) Three

| |
ST

(b) Two
(d) Four



3 (a) We know that,
In a triangle ABC

AB+BC +CA =0 [ by triangle law]

So, only first statement is correct.

71. Let the slope of the curve
y =cos ' (sin x) be tan®. Then the
value of 8 in the interval (0, TT) is

T 3m T s
a) — b)=— (c)— d) —
(@) 5 (b) 2 (© 2 ( )2
3 (b) We have,
y =cos™ " (sin x)
differentiation w.r.t. x, we get
ax 1 -sin? x
= OO X L. gin?x + cos?x = 1]
cos X
dl = -1
ax
Slope of the curve = tan ©
O tan® = -1
O tand = - tan "
4
O tan® = tan HT[ - E@
4
[ 6 00, m)]
o g= 3T
4

72. If f(x) =

defines a function

on R, then what is its domain ?

® (d) We have,

f(x) = N

x—4
m] x=-1=20
and xX—4%0
0 x=1
X% 4

So, xO[M 40 (4% )
Domain = [1, 4) O (4e0 )

73. Consider the function

Bin2x e x0
f(x)= 0 5x

0 —, if x=0

0 15

Which one of the following is
correct in respect of the function?
(a) It is not continuous atx = 0

(b) It is continuous at every x

(c) Itis not continuous atx = T

(d) It is continuous atx = 0

® (a) We have,

EIBII'] 2X %0
f)= g 5X
o2 Xx=0
015
atx=0
lim (x) — Jim sin2x x 2 _2
X—> 0 x-0 5xx2 5
2
f(0)y=%<
5
O lim f(x) # £(0)
x-0
at x = 0 function is discontinuous.

74. For the function f(x)=
which one of the following is not
correct?

(@) The function is not continuous at
x =-3

(b) The function is continuous atx = 3
(c) The function is differentiable atx = 0
(d) The function is differentiable atx = -3
® (a) We have,
)=l x =3
We know that, modulus function is
continuous in R.
So, option (a) is incorrect.
s -1
—-sin © x
75. If the function f(x)=—"————
2x +tan " 'x

is continuous at each point in its
domain, then what is the value of

f(0y?

1 2
(@) 3 (b) 3 () 3 (@2
3 (b) We have,
2x —sin” ' x
f == = -
t) 2x + tan” ' x

Function is continuous at each point

0 f0) = lim f(x)
X
Cain—1
Now, lim f(x) = lim 2X=Sin"_x
X=0 x=02x + tan” ' x

1

2_
[_ .2
:|irrg) ;‘IX
=2
+1+ X2
[by L-Hospital]
2+1 3
1
O f(0) = —
) 3
76. If f(x)=+25-x%, then what is
f(x) f( )equal to?
Xal

1 1
@) \24 ( 24
(c) — | ;
43 43

3 (a) We have,
f(x) = 425 - x?

Now, lim M
=1 x=1

_ lim v25-x* -4
X - 1 X -1
-2X

[by L-Hosptial]

—2tan\/7

77. If y=tan"'
Y [2 +5tan \/7

[J then

dy
dx

@
(c) -1 (@

what is — equal to?

(b)1
1
24x
® (a) We have,

5 - il
_, 05 2tan«/§D

y = tan
[P + 5tany/x 0O

Let, 5. tan A
2

_; OtanA- tanfD
D1+tar1Atan«F[|

=tan™" [tan(A - /x)]=

y=tan"§—«/§

= tan

differentiation w.r.t x, we get
ay_ _ 1

ax 24x

78. Which one of the following is
correct in respect of the function

. 1
f(x) = xsin x + cos x += cos® x ?
2

(a) Itis increasing in the interval ﬁ) Eﬁ
b) It remalns constant in the interval
(c) It is decreasing in the interval BO EHH

(d) It is decreasing in the interval 5'41[ Erﬁ



3 (a) We have,
f(x) = xsinx + cos x + %coszx
f'(x) = x(cos x) + sinx —sinx + %

[P cos x (= sinx)
f'(X) = X COS X — Sin X COS X
By checking options, we put

m
X =_—_
4
o T mo. T n
f'(x)= — cos — — sin —cos —
4 4 4
1 1 1
= [0 - x__
4 2 2 2
T 1
=——-->0
4o 2

So, f(x) isincreasing inthe interval @) g@

1_
79. What is %im 7“;086 equal to?
~0
(@) ~2 (b) 242
1 1
b d) -
(C)\/§ (d) 2
® (c) We have,
im J1-cos®
-0 0
_H o2 ®
' 1 ﬁ! 2 sin ZH
=im— =
80 0
2 sin®
=lm+‘__ 2
6-0 @
«/Esing
= lim
6-0 9x2
2
:i
N2

80. A function f: A - R is defined by
the equation f(x)=x® —4x +5,

where A =(1, 4). What is the range
of the function?

(@ (2.5 (0) (1,5
© 1.9 @15

® (c) We have,
Afunctionf: A - R is defined by
f(x) = x* = 4x + 5,

Where, A=(1,4)

)
]

Let, y=x>-4x+5
GI—y=2)<—4
ax

Now, d—y=0
ax

O 2x—-4=0

O X=2

At x=2,y=1
Atx=1,y=(12-4(1)+5=2
Atx=4y=(4P -4(4) +5=5
So, y [, 5)
Range = [1, 5)

81. What is J'b[x] dx + J’b[— x]dx equal

to, where [,] is the greatest integer

function?
(@b-a (bya-b
) 0 d)2(pb -a)

® (b) We have,
J': [x] o + f: [- x] ok
= (4 + [~ ) o
[[X1+[-x]=-1ifx[DZ
=J': (= 1) ok
=-(xp=-(b-a=a-b

82. What is J'28| x = 5| dx equal to?
@2 (b3 ©4 (@9
® (d) We have,
J’j\ X = 5| adx

=I25|x-5|dx|+J'§|x—5\dx
[ I: f(x) dx = J’:f(x) dx+ chf(x) = ]

= —I;(x — 5)dx +I:(x - 5)ax

5
o .0 o2 O
=B sl 4 2 - s
02 0 ? 0

=- % -25@—(2 —10)5
+ gsz - 40) - E’;ﬁ —25%

:275—8—8+275:9
2 2

83.

What is J'sin3 X cos x dx equal to ?

(@)cos* x + C

(b)sin* x + C
a2 a2

(C)(1 er; x) +C

(1 - cos? x)?
4
Where C is the

integration.

(d) +C

constant of

® (d) We have,
Isins X cos X dx

Let, sinx =t
cos X dx =dt
:J' t3at

4
:L+C
4

_sin’x .
4
(sin® x)°
4
(1 - cos? x)?

C

+C

+C
[ sin®x + cos® x =1]

In (tan
84. What isJ'e “n ) g equal to

a)ln| tanx| + C
b)In| secx| +C
c)tanx + C
d) etan x4 C
Where C is the
integration.
3 (b) We have,

J-eln (tan x) dx [ e‘ﬂ x) = X]

(
(
(
(

constant of

:Itan x ax
=log| sec x| + C

o
85. What is I[ii %an_1 1% dx equal
J l[ﬂx x

to ?

()0 @—g
_m L

©-7 @7

3 (d) We have,
1

£ % ﬁan’1 %%dx
= aan‘1 E}(ﬁé

=tan"'(1) —tan™ "' (= 1)

-n,n
4 4
=T
2
86. In which one of the following
intervals is the function
f(x)=x* =5x +6 decreasing?
(@) (= =, 2] (0) [3, )
(©) (= o, ) @ 3)

® (a) We have,
f(x)=x* -5x + 6

f'(x)y=2x-5



87.

For decreasing
f'(x)< 0
2x—-5<0
x<$
x<25
xOf 0 ,2.5)

The differential equation of the
family of
y = pcos (ax) +gsin (ax), where p,q
are arbitrary constants, is

@9 a2y =0

curves

3 (d) We have,

88.

y = pcos (ax) + g sin (ax)
differentiation. w. r. t. x, we get
ay _
o
differentiation. w. r. t. x, we get

d? .
7;/ = - pa® cos ax —qga? sin ax

- pasinax +qg acos ax

Again,

]
a8
<

I}

- a? (pcos ax + g sin ax)

&
n

2

Q
<

__ .2
;- -ay

]
2

2
avy

0 +ay 0
ax?

Q

The equation of the curve passing

through the point (-1, —2), which
satisfies — dy _ = —x? —L, is
dx x3

a)17x%y — 6x° + 3x° -2 =0
b) 6x%y + 17x% +2x° -3 =0
c) 6xy —2x% +17x° +3 =0
d)17x%y + 6ay = 3x° +5=0
(b) We have,

dy__ 2_1
B D ¢ —

O ay = @—xz —%de

Integrating both sides
—@dx

Jor=fE<

(
(
(
(

Ox 20
0 y=-2 _BCR. o
3 [0-20
3
- X 1 )
O = + —+C (i
Y 3 2x2 v

given curve is passing through (= 1, = 2)

89.

90.

—2:1+1+C
3 2
O —2:§+C
6
0 c=-22
6
. c=-17
Putin Eq. (i)
_ 3
y: X +L—E
3 2x? 6
5 _-2x°+3-17x
6x°
O 6x%y = —2x° +3 -17x2

O 6x°y +2x° +17x> -3 =0

What is the order of the differential
equation  whose  solution  is
y=acos x +bsin x +ce” * +d,
where a, b, ¢
constants?
(@1 (b) 2
(d) We have,
y=acos x+bsinx +ce” * +d,

and d are arbitrary

©3 (@4

a, b,c andd are arbitrary constants.
We know that,

order = number of arbitrary constant
So, order = 4

What is
differential

In %@ ax +by?

(a) ae® + pe? =C

the solution of the

equation

b) e + e =
a b

(c)ae®™ + be™™ =C

@ te + Tetr =¢
a b

® (d) We have,

n%@za)wby

di)/ :eax + by
ax
dl :eax @by
ax
d%/ =e® dx
e y

Integrating both sides
Ie'bydy=J'eade

- by ax

O € :L+C
-b a
ax - by

0 € 4€ +C =0
a b

1.

92.

If u=e" sin bx and v =e“ cos bx,

. du dv
then what is u — + v— equal to?

dx dx
(a) ae ™~ (b) (&° + b%e™
(c) ab e®* (d)(a + b)e?
(a) We have,
u =e* sin bx

differentiation. w. r. t. x, we get
di =¥
ax
du
ax
Now, v =e® cos bx

(b cos bx) + sin bx (ae®)

=e® (bcos bx + asinbx) ..()

differentiation. w. r. t. x, we get
av
2 =g (
ax

:eax (—

b sin bx) + cos bx (ae®)

b sin bx + a cos bx)

Now we have,
T

ax ax
=e™ sin bx [e™ (b cos bx + a sin bx)]
+ e cos bx [e® (- b sin bx + a cos bx)]
=e? [b sin bx cos bx + asin® bx] + e*

(- b cos bx sin bx + a cos? bx)

=e? [asin® bx + a cos® bx]

= ge®

If y =sin (In x), then which one of
the following is correct?

d?y
(@==+y=0
dx
a? y
(0) —5
an®
2d? dy . .dy
c) x2 + 0
© e A
2
d) xﬂ - x% +y=0
dx? dx
Where C is the constant of
integration
(c) We have,
y =sin (Iog, )

differentiation. w. r. t. x, we get
dy _cos (loge x)
ax X

x% =cos (log, Xx)
ax

Again, differentiation. w. r. t. x, we get

XLQV . dy _ —sin(log, x)

ax® X
O x° ZJ + xdy = —sin (log, X)

X

2
O x2d L xdl =-y
alx? ax
2

O deJ + xdl +y= 0

ax? ax



95. If y=

93. A flower-bed in the form of a sector

has been fenced by a wire of 40 m
length. If the flower-bed has the
greatest possible area, then what is
the radius of the sector?

(@) 25m (b) 20 m

(c)10m (d)y5m

(3 (c) Let radius of sector be r and angle

subtended at centre be 6.

6

7

0 r+r+r0=40

O 2r+r6=140
9= 40 - 2r
r
Area of the sector = %rze
A=1,2 @‘M@
2 r
A=1r0-2n
2
A=1aor -2
2
differentiating. w. r. t.r,
oA _ 1 — (40 - 4r)
ar 2
Now, 9A =0
dr
0 40 - 4r =0
O r=10m

94. What is the minimum value of

1
[x(x—=1)+1]%, wherea< x<1°?

k=
© o Ef

& (a) We have,

y=0E = x+1)3

’
_[He 1_1 ﬁg
= -X+ - —-—+1
R

1
atx = % y is minimum y = gﬁb

|sin x| *!, then what is the
d 1

value of Y at x = - 2
x 6

_n
2 6(6In2 -+/3m)
6
n
26 (6In2 + +/3m)
6

(@)

(0) 2

cn\:l

(C)z (6In2 + /3m)
6
@2 6 (6In2 - /3m)
6
® (a) We have,
y =] sin x|/ %I
O X:—E’
6
sinx<0,x<0
y=(-sinx)”*
y = f(x)%, So
dl =f Q(X)I:Q(X) fr | f '
e (%) Broo (x)+log| f(x)| Cg'(
% (=sin x)™*
0= x O-cos x) + log| ( sinx)\(—1)|%
—smx) |

96.

O n
%@z—n/sz—sinﬁj@
axd E 6

O

O m/6 @_T[
J————— —Cos [ —
D—sm( / 6) 6
- - A
og| -sin ﬁ 6%
nD_nM 0

me U g BV3QH 1
=@min—0 = E—0-lo %

% 6@ ol 020 ¢ %

o2 O
s
106 O V3 10
B e
g 6 2
O
_2—11/6 2 \/gT[
@OQ 6
T
-z - J3n0
57 DBlog 2 «EHD
0 6 0
d+/1 —sin 2x
What is ————— equal to,
dx
U U
where —< x<—7?
4 2

a)cos x + sinx

b) - (cos x + sin x)
C) = (cos x + sin x)
d) None of the above

(
(
(
(

® (a) We have,

i 1-sin2 x,;<x<lI

2

d ; -
= \/cosz X +sin® x =2 sinx cos x
X

O -rsin?x+cos?x=1 O

Band sin2 x =2 sin x cos x[J

_d .
= —]cos x —sin x|
ax

97.

®

98.

_d .
=~ (sin x —cos X)
ax
f<x<7[|smx> cos x|
H 4
=cos x — (—sin x)
=C0Ss X + sin x
. dx
What s J'
2 .2 2 2
a®sin” x +b° cos” x

equal to ?

(@ C + i tan™" Ewﬁ
©)C - tan” Hmﬁ
©C + % tan™" W@

(d) None of the above

Where C is the constant of
integration.
(a) We have,

ax

a®sin? x + b? cos? x
Divide numerator and denominator by
cos? x

= [ SeeT XK
a’tan® x + b°
Let atan x =t
asec? xdx =dt
sec xdx:dl
a
1 at
=2
aJ'z‘2+b2
1.1 N
=—x—t +C
a ><b an EE@
g 1 1. 1x, .0
: ax = t +C
EJ‘X2+a2 * an S
1 tan x
— C
" éL@*
Let  f(x+y)=f(x)f(y) and
f(x) =1+ xg(x) O(x), where
lim g(x)=a and lim @(x) =b.
-0 -0
XThen, what is f'(x) e(icual to?
@1+ abf (x) )1+ ab
(c)ab (d)abf (x)

(d) Let, f(x + y) =1(x)f(y)
and f(x) =1+ x g(x) Ogx)
Thus, f(y) =1+ yg () @(y)
Where IirrgJ g(x)=aand Iirrz) @x) =

using first principal
F(x) = lim 1Y) 2 10)

y-0 y

= i [T = )
y-0 y

i [0 = 1]



100.

®

y-0 H y
=1f(x) y[no ay) li[ﬂo @y
=f(x)a [
=ab f(x)

What is the solution of the differential
. dx _x+y+1
equation — = ———7?
dy x+y-1
@y-x+4In(x +y) =C
byy+x+2In(x +y) =C
Cy-x+In(x +y) =C
dyy+x+2In(x+y =C

Where C is an arbitrary constant.

((';)VVehavedix_X+7y+1
dy x+y-1
Let X+ y=u
ax 1= du
dy dy
O dl:di—
dy dy
o gt
dy u-1
O di:U+1+1
dy u-1
0 di:u+1+u—1
ay u-1
O dl: 2u
dy u-1

O F@du =2ady
u

Integrating both sides,

e i

O u-logu =2y +C

[Fu=x+y]
O x+y-log(x +y)=2y +C
O x=log(x+y)=y+C

O y—x+log (x +y)=C

.2 .
2sin” x +sin x — 1

What is lim
LT 2sin? x —3sin x +1
6

equal to?

1 1
a) - — b) - —
(@) 5 (0) 3
© -2 () -3
(d) We have,

_2sin® x + sinx — 1

lim ——— -

x.Tt2sin® x—38sinx +1
6

- i 2sin® x + 2 sin x —sin x =1
T 2sin? x -2 sin x —sin x + 1
6

— jim 2 sinx (sin x + 1) = (sin x + 1)
T 2sinx(sinx—=1) =1(sinx = 1)
6

101.

102

®

103.

®

- (sinx + 1)@ sinx-1)

T (sinx=1@sinx-1)
6

. osinx+ 1.
= lim ———
LTsinx =1

+1

N —

3
=2
PR
2

N

=-3

If two dice are thrown and atleast
one of the dice shows 5, then the
probability that the sum is 10 or
more is

1 4
(a) s (b) 1
3 2
() 1 (d) 1
(c) Let A be event of dice shows 5 and B
be the event that the sum is 10 or more
Here, n@S) =36
n(A)= {(15),@25),(35),(45)(55),
(6,5),(51),(52),(53),(54),(56)}

nB)= {(55),(64),(46).(65
(5.6),
5),(6,5), (5 6)

).
(6,6)}
nAnB)= {5

The correlation coefficient computed
from a set of 30 observations is 0.8.
Then the percentage of variation not
explained by linear regression is

(a) 80% (b) 20%
(c) 64% (d) 36%
(b) Given that,

correlation coefficient = 0.8 = 80%, if the
relation is 80% explained, then 20% of

variation will not explained by near
regression.
The average age of a combined

group of men and women is 25 yr. If
the average age of the group of men
is 26 yr and that of the group of
women is 21 yr, then the percentage
of men and women in the group is

respectively

(a) 20, 80 (b) 40, 60

(c) 60, 40 (d) 80, 20

(d) In group of men, let number of men

=a
X1 =26yrandn, = a (let)

and in group of women, number of
women = b (let)

X2 =21yr
and combined mean X =25
Now, X = n X1+ nyXe
ny + n,
0 o5 = 26a + 21b
a+b
0 25a + 25b =26a + 21b
O 4b = a
a_4
b

1
By checking options (d) is correct.

104. Ifsinf is the harmonic mean of sina

and cos0 and sin0 is the arithmetic
mean of sina and cos@, then which
of the following is/are correct?

A 1 (E
1. \/2 sin %( + ZBSIHB =sin 200
o 0 _mf
2.\/Esm6—cos%1 45

Select the correct answer using the
code given below.

(a) 1only (b) 2 only

(c) Both1and 2  (d) Neither 1 nor 2

® (c) Given that,

sinf is HM of sina and cosa
2 sina cosa

So, sinB==
sina + cosa
0 sinf (sina + cos a)= sin2a
O sinB x @H\;—,sina + icosot@
2 V2

=sin2a

O sinBx NA) @:os;sina + sin;cosa@

=sin2a

02 sinp %in Ea + g%z sin 2a
O «@sin@:+ ;Bsinﬁzsinm

Statement | is true.

Now, sinBis AM of sin a and cosa
sina + cosa

2
O 2 sinB = sina + cosa

. 1 . 1
0 2sinB=+2 Qf sina + —cosaﬁ
2 N2

O
2sin6 = +2 %Iﬂ Tsina + cos 1t COSGH

sin =

O fsme-cosgx @

Hence, Statement Il is also correct.



105. Let A,B and C be three mutually

exclusive and exhaustive events
associated with a random
experiment. If P(B)=15P(A) and
P(C) =05 P(B), then P(A)is equal to

3 4
(@) 2 (b) 13

2 1
(© 3 (d) >

3 (b) We have,

106

P(B) = 15 P(A) = 2§ P(A)
and P(C)=05P(B) = % P(B)
1.3
=_xZPA
5 %5 (A)
3
=2 pa)

Now, A, B and C are mutually exclusive
and exhaustive events

so,

P(A) + P(B) + P(C) =1
0 P(A) + SP(A) + % P(A) =1
O P(A)E+§+%E:1
o PR
0 P(A) = %

In a bolt factory, machines X,Y,Z

manufacture  bolts  that are
respectively 25%, 35% and 40% of the
factory’s total output. The machines
X,Y, Z respectively produce 2%, 4%
and 5% defective bolts. A bolt is
drawn at random from the product
and is found to be defective. What is

the probability that it was
manufactured by machine X?
5 14
a) — b) —
(@) 39 (0) %
20 34
c) — d)y —
© 9 (©) )
(a) Let

A : bolt manufactured from machine
B : bolt manufactured from machine
C : bolt maufactured from machine
and E : bolt is defective

0 P(A) = 25% = 22
100

P(B) = 35% = 2.

100

P(C) = 40% = 20

100

and Pﬁéﬁz 2% = 2
A 100

P %ﬁ: 4% :i
100
P %@: 5% :i
100

Probability of defective bulb that was
manufactured by machine X,

S An P(A) TP E%ﬁ
Hgﬁ P(A) P H%H+ P(B) (P %@
+ PC)IP Eg@

25,2
_ 100 100
25,2 B4 ,40,5
100 100 100 100 100 100
~ 25 %2
T 05x2 + 35 x4 +40 x5
_ 50
" 50 + 140 + 200
_5 _5
390 39

107. 8 coins are tossed simultaneously.

The probability of getting atleast 6

heads is
7 57
S by 2
@ 64 ®) 64
37 229
S0 d) =2
© 256 @ 256

3 (c) We have,

8 coins are tossed simultaneously i.e

n = 8 probability of getting head p = %

soqg=1-p :%. Probability of getting

atleast 6 heads.
- o, PHAE + o, B
1 8
SRR
= g+ o, + )

8
:%@ (@8 +8+1)= oL
256

Three groups of children contain

3 girls and 1 boy; 2 girls and 2 boys;
1girl and 3 boys. One child is
selected at random from each group.
The probability that the three
selected consist of 1 girl and 2 boys is

13 9
(@) @ (b) 5
3 (@

32 32

®

109

®

110.

(a) Infirst group, 3 girls and 1 boy

PG) = %amd P(B) = %

In second group, 2 girls and 2 boys

P@G)

1
AN NN
1

and PB)==-=
One child is selected at random from
each group and consists of 1 girl and 2
boys are GBB or BGB or BBG.
So, required probability

1.3 ,1_1_.3

:§X7X7+7X7X7
4 2 4 4 2 4
+ Xlx
4 2 4
=9 ,3,1 .13

T3 32 32 32

Consider the following statements :

1. If 10 is added to each entry on a
list, then the average increases by
10.

2. If 10 is added to each entry on a
list, then the standard deviation
increases by 10.

3. If each entry on a list is doubled
then the average doubles.

Which of the above statements are

correct?

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

(c)1and 3 (d)y2and 3

(c) Statement 1 The average is affected

by the change of the origin.

So, if 10 is added to each entry on list then
average increase by 10. Statement 1 is
correct.

Statement 2 Standard deviation is
independent on change in origin.
Statement 2 is incorrect.

Statement 3 The average is affected by
change in scale in same ratio as each
entry is changes.

So, Statement 3 is correct.

The variance of 25 observations is 4.
If 2 is added to each observation,
then the new variance of the
resulting observations is

(@2 (b) 4

(c)6 (d) 8

(b) We know that,

Variance is independent on change in
origin.

So, if 2is added to each observation, then
variance is remain same

Hence, variance = 4



111.If x; >0,y, >0(i = 1,2, 3,..., n) are the

values of two variables X and Y with
geometric means P and Q
respectively, then the geometric
X .
mean of — is
Y

@ "

Q
(b) antilog @g@

(c)n(log P - log Q)
(d)yn (log P + log Q)

® (a) We have, x; > 0, y; > 0,

112

and Q= (y; X Yo X Yy X X )0

, X
Now, geometric mean of =

y
1
= EI.XJ Xﬁ >(m_><ﬁEh
7 2 Zn
=2
Q
If probability of simultaneous

occurrence of two events A and B is
p and the probability that exactly
one of A, Boccurs is g, then which of
the following is/are correct?
1. P(A)+ P(B)=2-2p —q
2.P(AnB)=1-p—-gq
Select the correct answer using the
code given below.
(a) 1 only
(b) 2 only
(c) Both 1 and 2
(d) Neither 1 nor 2
(c) Given that,
P(An B)=P
and P(A)+ P(B)-2P (A nB)=qg
Now, Statement 1
Given,
P(A)+ P(B) -2P (A n B)=gq
| 1-P(A)+1-PB)-2p =q
0 P(A)+ P(B)=2 -2p —-q
Statement 1 is correct
For Statement 2
P(A n B)=1- P(A OB)
=1-[P(A) + PB) -P(A nB)]
=1-[P(A) +PB) -2 P(A nB)
+ P(A n B)]
=1-[q +p]
=1-g-p
Statement 2 is also correct.

113.

114.

115.

If the regression coefficient of Y on
X is -6 and the correlation

. . 1
coefficient between X and Y is ——,
2

then the regression coefficient of X
onY would be

(@~ 1

24 |
c) - — —
(©) 5 5
(b) Given that,

by, =

and r, = -—

Xy

We know that,
fy = by X by
1_

O 5T J—6 xby,

Squaring both sides,

1_
O i -6 xb,

_ 1

O b, =~ 4
The set of bivariate observations
(%, 31), (x5, ¥5)-.(x,,,) are such
that all the values are distinct and all
the observations fall on a straight
line with non-zero slope. Then the
possible values of the correlation
coefficient between x and y are
(a) 0and 1 (b) 0 and -1
(c)0,1and -1 (d) -1and 1
(d) Given that,
All the observations fall on a straight line
with non-zero, slope then if slope is
positive thenr =1
and if slope is negative thenr = —1
So, values of the correlation coefficient
between x and y are —1and 1.

Two integers x and y are chosen

with replacement from the set
[0,1,2,...,10] The probability that
|x—y|>5is

6 35
a) — b) =—
B B
Cc) — d)y —
© 121 @ 121
(c) Given that,

S={012..,10}
nS)=11x11=121

Now, x-y>5
Now, E is the set of element such that
[ x=yl>5
E={(60),(06) (71, 07)(82),
2,8),(9 3),(39), (10, 4), (4,10), (7, 0),
(0,7),(81),(18),(9,2), 2, 9), (10, 3),

(3,10), (8,0), (0, 8), (9, 1),

116.

@, 9), (10,2), (2, 10), (9, 0), (0, 9),
(10,1), (1, 10), (10, 0), (0, 10) }
n(E) = 30

So, required probability = %

An analysis of monthly wages paid
to the workers in two firms A and B
belonging to the same industry gives
the following result

Firm A Firm B
Number of 500 600
workers
Average T1860 Y1750
monthly wage
Variance of 81 100
distribution of
wages

The average of monthly wage and
variance of distribution of wages of
all the workers in the firms A and B
taken together are

() % 1860, 100

(b) % 1750, 100

(c) T 1800, 81

(d) None of the above

(d) For firm A

n; = 500, X1 = 1860
and variance = o? = 81
So, SD.=0,=9
For firm B

n, = 600, X2 = 1750
and variance a3 =100

So, SD.=0=10
Now, combined mean X = mX1+ 0, X2
n+n,
_ 500 x 1860 + 600 x 1750

500 + 600

X =1800
Combined variance
- M (0f +df) + n, (05 +d3)
ny +n;
500 [81 + (- 60)2] + 600 [100 + (50)2]
500 + 600
d, = X = X, =1800 - 1860
=-60
and d, =1800 — 1750 = 50
500 (81 + 3600) + 600 (100 + 2500)
1100
500 (3681) + 600 (2600)
1100

3091.36



117. Three dice having digits 1, 2, 3, 4, 5

and 6 on their faces are marked I, II,
and III and rolled. Let x, y and z
represent the number on die-I, die-II
and die-III, respectively. What is the
number of possible outcomes such
thatx>y>z?
(a) 14 (b) 16
()18 (d) 20
(d) Three dice having digit 1, 2, 3, 4, 5 and
6 and given that x> y > z.
So, possiblities are
Casellfx=6
X>y>2z

Possible ways
= {(651),(652),(6523), (65 4)

(6,4,1),(6 4,2),(6 4,3)

(6,32),(6 31621
So, possible ways = 10
Caselllfx=5
Then, possible ways

={(5423),(542),(541
(532),(5 31,5210}

So, possible ways = 6

CaselllIf x =4
Then, possible ways
={(432) (431427
So, possible ways = 3
CaselVIfx=3
Then, possible ways = 1(3,2, 1)
So, required possible outcomes
=10+ 6 +3 +1
=20

118. Which one of the following can be

obtained from an ogive?
(@) Mean

(b) Median

(c) Geometric Mean

(d) Mode

(b) We know that, median is always
calculated from less than or more than
type ogive curve where both curve cuts
each other that point median.

119. In any discrete series (when all

values are not same), if x represents
mean deviation about mean and y
represents standard deviation, then

120.

which one of the following is
correct?

@y=zx O)ys«x
@x=y dx<y
(d) We know that,
mp = 4sp.

5
O 5MD = 4.8.D.
O 5x =4y

[ MD = xand SD =y]

O X<y

In which one of the following cases

would you expect to get a negative

correlation?

(a) The ages of husbands and wifes

(b) Shoe size and intelligence

(c) Insurance companies profits and the
number of claims they have to pay

(d) Amount of rainfall and yield of crop

(c) In negative correlation, if x is
increases then y is decreases by
checking options Insurance companies
profits and the number of claims they
have to pay are negatively correlated.



