MATHE

What is the modulus of the complex number

. where j= J_12

cosB+isinB

cosB—isinB
, ! . 3 d 9
(a) 5 (b) 1 {c) 3 dy 2

Consider the proper subsets of {1, 2, 3, 4}. How many of
these proper subsets are superset of the set {3}7

{a) 5 by 6 ey 7 dy 8

Let p, ¢ and » be three distinct positive real numbers. If

Jr.r IJ" r

D=\g r p|, thenwhich one ofthe following is correct?
rep g

(a) D=0 by D=0

(c) D=0 dy p=o0

What is the sum ofthe last five coefficients in the expansion
of (1 +x)* when it is expanded in ascending powers of x?
(@ 256 (b) 512 (¢) 1024 (d) 2048
Consider the following in respect of a non-singular matrix
oforder 3

I AfadjA)=(adjA) A

2 |adiA|=|Al
Which of the above statements 1s/are correct?
(a) 1only (b) 2only

{¢) Both land2

The center of the circle
(x—2alx-20)+{v-2e)y-2d)=0 15

(@) (2a,2c) (b} (25,24d)

() (a+bh e+d (d) (a—b, c—d)

The point (1, —1) is one of the vertices of a square. If 3x +
2y = 5 15 the equation of one diagonal of the square, then
what is the equation of the other diagonal?

{a) 3x—2y=35 (b} 2x-3y=1

{c) 2x—3y=35 (d) 2x+3p=-I

Let P(x, ) be any pointon the ellipse 25x° + 16" =400. If
(0, 3) and R(0,-3) are two points, then what is (PQ + PR)
equal to?

a) 12 (b) 10

(d) Neither 1 nor 2

{c) 8 (dy 6

If the circumcentre of the triangle formed by the lines
x+2=0,y+2=0andkx+y+2 =0is({-1,~1), then what
is the value of k 7

(@) -1 by -2

(c) 1 (d) 2

In the parabola, y? = x, what is the length of the chord
passing through the vertex and inclined to the x-axisat an
angle 07

(@) sinD-sec’ 0 (b) cos®-cosec’d

(¢) cotB-sec’ 0 (d) 2tan0.cosec’d

Under which condition, are the points (a, b), (c, ) and
{a—c, b—d)collinear?

(a) ab=cd (b) ac =bd

{c) ad = be (d) abc=d

Let ABC be a triangle. If (2, 5) and E(5, 9) are the mid-
points of the sides 48 and AC respectively, then what is
the length of the side BC?

{a) 8 (b) 10

{¢) 12 dy 14

[fthe foot of the perpendicular drawn from the point (0, £)
tothe line 3x — 4y - 5=01s(3, 1), then what is the value of
k7

(a) 3 by 4

(c) 5 (d) 6

What is the obtuse angle between the lines whose slopes

are 2.3 and 2.4+./37
{a) 105° (by 120¢

(c) 135° (dy 150¢

If 3x =4y -~ 5=0and 3x — 4y + 15 = 0 are the equations of
a pair of opposite sides of'a square, then what is the area
of the square?

(a) 4 square units
{c) 16 square units

(b) 9 square uniis
(d) 25 square units

DIRECTIONS (Qs. 16-18) : Read the following information

and ainswer the three items that follow:

Let asin’ x +bcos” x = ¢; bsin” y+acos’ y=d and ptan x

=g tan y.
16. What is tanx equal to ?
c—b a-c
h —_—
@) a-c () c—h
c—a c—h
(c) (d)
c=b c=a



d-a

What is b d equal to?
{a) sin’y (b) cos’y
{¢) tan®y (d) cot?y
2
What is P_g equal to?
q
(b—chb—d) (a—d)ic—a)
@ (G_dya-c) ®) ey a—p)
(d—alc—a) (b—c)b—d)
©) b-c)Nd—b) @ c=aNa-a)

DIRECTIONS (Qs. 19-21) : Read the following information
and answer the three items that follow:

2L

Let 1, =sin” B+cos" 0.

Lol
What 1s st equal to?

L LY Is h
@, O @, @
What is {12 -1, equal to?

{a) cos20 (b) sin26

(€) 2cosd (d) 2sinB

What is the value of t,, where g = 45°7
1

(a) 1 (b) I

1 Nl
(c) 16 (d) 2

DIRECTIONS ((Qs. 22-24) : Read the following information
and answer the three items that follow:

24

Let a=f =15

What is the value of sino + cosp?

| 1
w7 ® 34

5 L
(c) 22 (d) J2
What 1s the value of sin 7o —cos 7B 7

l l
{a) E (b) E
, B SE]
(e 22 (d) NG

What i1s sin{a +17)+ cos(p+1°) equal to?
(@ 3cosl®+sinl®

(b) ﬁcﬁsl"—%sinl"

27

1
) ;7

{d) %{\.@msl°+sinl°}

{xﬁcusl“ —sinl7)

. . s
If sinx+siny=cosy-cosxy, where 0€y<x<51

then what 1s tan [%] equal to?

1
{a) 0 ib) 3
{c) 1 (d) 2
If 4 15 a matrix of order 3 > 5 and B 15 a matrix of order 5 = 3,
then the order of 48 and BA will respectively be

{a) 3=3and3 =3 by 3=5and5=3
(¢) 3x3and5=5 (d) 5=3and3 =35
Ifp%, g% and * (where p, g, »> 0) are in GP, then which of
the following is/are correct?
1. p, gandrarein GP
2 Inp Ingandlnrare in AP
Select the correct answer using the code given below -
{a) 1only (b) 2only
{c) Both1and2 {d) Neither 1 nor2
Ifcot o and cot B are the roots of the equation x* — 3x + 2
=), then what is cot (o« + [3) equal to ?

1 b 1
(@) 3 (b) 3
The roots o and [} of a quadratic equation, satisfy the

© 2 (d 3

relations g+ B =0’ +p° and af=o’p’. What is the

number of such quadratic equations 7

(a) 0 (b)y 2 (c) 3 dy 4

What is th t of th ! be 13
art 15 ﬂﬂrgumﬂn (4] ﬂcﬂmpﬂxnum T I+;J§‘

where j = /_17

(a) 240° (b 210¢ (c) 1200 (d) e&r

DIRECTIONS (Qs. 31-33) : Read the following information
and answer the three items that follow:

Consider the following Venn diagram, where X, Yand Z are three
sets. Let the number of elements in Z be denoted by n(Z) which
is equal to 90,




32

33,

Ifthe number of elements in ¥and Z are in the ratio 4 : 5,
then what is the value of 57

{a) 18 (b) 19

(c) 21 (d)y 23

What is the value of

M X)+n(N+n(Z)-n(X A Y)=n(Y nZ)-n(X ~Z)

+m X Y Z2)?
(a) a+b+43 (b) a+bh+63
(¢) atht96 (d) a+b+106

If the number of elements belonging to neither Xnor ¥, nor
Z1s equal to p, then what is the number of elemenis in the
complement of X'?
(a) p+b+60
(¢) pta+60

(b} p+b+40
(d) p+a+40

DIRECTIONS (Qs. 34-35) : Read the jollowing information
and answer the two items that follow:

3.

1
Let mn—“:[{, where tan 420 and K = —.
tan A 3
What is tan®4 equal to?
K+3 K-3
@ 3K ® ko
L 3K-3 d K+3
© %3 T
For real values of tan 4, K cannot lie between
1 1
{a) 3 and 3 (b} 3 and 2
(c) ! ds d) ! d7
c 5 an (i 7 an

DIRECTIONS (Qs. 36-37) : Read the following information
and answer the two items that follow:

ABCD is a trapezium such that AB and CD are parallel and BC is
perpendicular to them. Let ZADE =0, Z4ABD=a, BC=pand
CD=gand CD=g.

£}

37.

Consider the following :

L ADsin0= 4Bsina

2 BDsin® = ABsin(0+a)
Which of the above 1s/are correct?
(a) 1only

(b} 2only

{c) Both land2

(d) Meither 1 nor 2

What is 48 equal to?

(p* +¢°)sin®
peosh+gsin0

(p* —g°)sin®

(a) peost+gsin

(b)

(p* +¢")sin®
© geos0+ psinb (d)

(p® —q")cosh
geosO+ psind

38.

41.

42,

43.

45,

cos| 7% —sin17°

“tan B = . is ?
If tan cos17° 1 sin17° then what is the value of 6
(a) O° (b) 28°
(c) 38 (d) 527

A and B are positive acute angles such that

cos2B=3sin® A and 3sin24 = 2sin28. What is the
value of (4 +28)7

T bid
(a) r (h) 1
Ld o F
(c) 3 (d) 5
What 1s
sin3x +cos3x+ 4sin’ x — Isinx + Jcosx —4dcos’ x
equal to 7
(a) O (b) 1
{¢) 2sin2x (d) 4cosdx

The value of ordinate of the graph of y = 2 + cos x lies in
the interval

(a) [0.1] (b) [0,3]

(¢) [-1.1] (dy [1,3]

What is the value of 8cos10° - cos 207 cos 40° 7

{a) tan10° (b) cot 10°
{c) cosec 10° (d) sec 10°
What is the value of cos 48° — cos 1257

-1 1-45
@ = (b) — =
541 -5
(c) 3 (d) 3

Consider the following statements

1. IfABCisaright-angled triangle, right-angled at 4 and

. 1
if sinf = 3 then cosec C=3.

2. Ifbcos B=ccos Cand ifthe triangle ABC is not right-
angled, then ABC must be 1sosceles.

Which of the above statements 1s/are correct?

{a) 1only (b) 2 only

{¢) Bothland2 (d) Neither 1 nor2

Consider the following statements :

1. Ifinatriangle ABC, 4 = 2B and b = ¢, then it must be
an obtuse-angled triangle.

2. Thereexists notriangle 4 BC with 4 = 40°, B=65° and

a .
— = sin 40 cosec 15°.
c

Which of the above statements 1s/are correct?
{a) 1only (b) 2only
{c) Both 1and2 (d) Neither 1 nor 2



47,

49,

50.

5L

52

53

- 1—
one of the following is correct?
{a) A ishermitian

(b} A isskew-hermitian

1-i i
If matrix A =[ ;_:| where j = /—|, then which

(¢) (A)" + A ishermitian
(d) (4)" + 4 isskew-hermitian

The term independent of x in the binomial expansion of

2 1]
[?—ﬁ] is equal to

(a) 180 (b) 120
(c) %0 (dy 72
If (14+2x-x")" =ay +ax+ax’ + . +a,x, then
what is ay —a) +ay —ay +ay —....+a;, equal to?
(a) 32 (b} &4
{c) 2048 (d) 409
IFC(20, n+ 2) = (20, n — 2), then what 18 n equal to?
{a) 18 (by 25
fc) 10 (dy 12
0 &k 4
For how many values of &, is the matrix 0 -5
% &k -l
singular?
{a) Only one (b} Only two

{c) Only four (d) Infinite

The number (1101101 + 1011011}, can be written in decimal
system as

{a) (198),

(c) (200),,

What 1s the value of

(b) (199,
(d) (201)

1 1 .
mh:ng5 1024 - log, I0+glog53I25?

(@) 0 (b 1
(© 2 (d) 3

If x=log (ab), y =log,(bc), = = log,(ca), then which
of the following is correct?

(a) xp==1

by x+y+z=1

© (+x)"+(1+p) " +(1+2)" =1

@ (1+x)2+0+1) 2 +(1+2)7 =1

{3 ]

AB = C, then what 1s the value of the determinant of the
matrix 4?7
@ -10
{¢) 24

X+ ¥ y
utA=[‘ J}

2x  x-v

(b) 14
(d) 34

55

57

9.

If'1.5 = x = 4.5, then which one of the following is correct?

{a) (2x=-3)2x-9=0
(b) (2x=3)(2x-9)<0
() (2x=3)2x-9) =0

(d) (2x-3)2x-9)<0
Let §=11,2,3, .} Arelation Ron § = §is defined by xRy

1
if log, x> log, ¥ when a = 5 Then the relation is

(a) reflexiveonly

{b) symmetric only

(c) transitive only

(d) both symmetric and transitive

. . i
What 15 the value of the determinant .
P i

i=-17
(@) 0 (b) -2
(c) 4i (dy —4i
a h g x
Let A4=|h & S |and B=|y|, then what is A8 equal
g f ¢ :
to?
[ @+ hy+ gz
() .
[ ax+hy+ gz
(b) ﬁx+b_y+fz
[+ hy+gz]
(©) hx+by+ fz
[ gre fyve

{d) [ax+ hy+gz hx+by+ f2 g:r+}j;+c_"]
What is the number of ways in which the letters of the
word 'ABLE' can be arranged so that the vowels occupy

even places?
(a) 2 (b) 4
(c) 6 (d) 8

What is the maximum number of points of intersection of 5
non-overlapping circles?
(a) 10
{¢) 20

(b)y 15
d) 25



DIRECTIONS (Qs. 61-63) : Read the following information

and answer the three items that follow:

6l

62,

67,

Number of students

Marks
Physics Mathematics

10- 20 8 10
20- 30 11 21
30-40 30 38
40 - 50 26 15
50- 60 15 10
60 - 70 10 6

The difference between number of students under Physics

and Mathematics is largest for the interval

{a) 20-30 (b) 30-40

(c) 40-50 (d) 50-60

Consider the following statements :

1. Modal value of the marks in Physics lies in the interval
30-40.

2. Median of the marks in Physics is less than that of
marks in Mathematics.

Which of the above statements 1s/are correct?

{a) lonly (b} Zonly

{¢) Both 1and2 (d) Meither 1 nor 2

What is the mean of marks in Physics?

{a) 384 (b) 394

(c) 409 (dy 41.6

What is the standard deviation of the observations

V6, =5, —a,-1,1,44,\5, V67

@ 2 (b) 2

() 22 (d 4

If £x, = 20, £x = 200 and n = 10 for an observed variable

x, then what 1s the coefficient of variation?

(a) 80 (by 100

{c) 150 (d) 200

What is the probability that February of'a leap vear selected
at random, will have five Sundays?

1
@) ®) -

(c) (d) 1

The arithmetic mean of 100 observations is 40, Later, it was
found that an observation '53" was wrongly read as '83".
What is the correct arithmetic mean?

(@) 398 (b) 397

(e) 396 (d) 395

B

68,

71.

73.

A husband and wife appear in an interview for two
vacancies for the same post. The probability of the

| |
husband's selection is ? and that of wife's selection is g

If the events are independent, then the probability of which

11
one of the following is E‘}

{a) At least one of them will be selected

(b) Only one of them will be selected

{c) None of them will be selected

{d) Both of them will be selected

A dealer has a stock of 15 gold coins out of which & are
counterfeits. A person randomly picks 4 of the 15 gold
coins. What is the probability that all the coins picked will
be counterfeits?

l 4
(a) 91 (b) o1
6 15
(c) 91 (d) 91

A commiitee of 3 1s to be formed from a group of 2 boys
and 2 girls. What is the probability that the committee
consists of 2 boys and 1 girl?

==

(a) (b)

(c) (d) 3

In a lottery of 10 tickets numbered 1 1o 10, two tickets are
drawn simultaneously. What 1s the probability that both
the tickets drawn have prime numbers?

1

e |2 | b2

I

(a) 15 (b) 5
2 oL
© 73 @ 3

Let Xand ¥ represent prices (in ) of'a commodity in Kolkata
and Mumbai respectively. It is given that X' =65, =67,
Gy =250, =35 and #{X,¥Y)=08 What is the
equation of regression of ¥ on X7

(@ ¥=0.175X-5 (b) ¥=1.12Y-58

) Y=1.12¥-5 (d)y ¥=0.17X+58

Consider a random variable X which follows Binomial

1
distribution with parameters n = 10 and p =§. Then

¥=10-Xfollows Binomial distribution with parameters n
and p respectively given by

1 2
5 = =
{a) '3 (b) 5,5

3 4



74,

75,

76.

3L

If A and B are two events such that P(4)=0.6, PA(B)=05 &2

and P(A~B)=04, then consider the following
statements

L PAUB=09.

2 PB|A)y=06.

Which of the above statements is/are correct?

{a) 1only {b) 2 only

(¢) Both 1and2 (d) Meither 1 nor 2

Three cooks X, ¥ and Z bake a special kind of cake, and
with respective probabilities 0.02, 0.03 and (.05, it fails to
rise. In the restaurant where they work, X bakes 50%, ¥

bakes 30% and Z bakes 20% of cakes. What 1s the
proportion of failures caused by A7

83.
9 10
@ 55 (b) 29
(c) L d) 2
“ 29 T
Consider the following statements for f(x) = e :
. The function 1s continuous at x = (.
2 The function is differentiable at x =10.
Which of the above statements 1s/are correct?
{a) 1only (b} 2only
{c) Bothland2 {d) Neither 1 nor 2
What is the maximum value of gin x-cosx 7 ”
(a) 2 by 1
1
(c) 5 d 22
What is Iit‘nM equal to?
=) X 85,
(@ 0 (b) -1
(c) 1 (d) Limit does not exist
What is the derivative of tan~"x with respect to cot™'x ?
{a) =1 (b) 1
1
86,
() 2+l (d) o+l
The function u(x, ¥) = ¢ which satisfies the differential
equation x{dy —dy)+ y(dy—dx) =0, is
87

(b) ¥+ =2xy+c
d -y =2x+c

a) »* +_y2 =xp+c

(€) —yg =xy+c
3
What 15 the minimum value of 330@(”"‘?} where

AeR?
(a) 3 by -1
{c) O (d) 3

Consider the following statements :
1. The function f{x)=Inx increases in the interval

(0, =0).

2 The function fix)=tanx increases in the interval

(53
2720
Which of the above statements is/are correct?

(a) 1only

(b) 2 only

(c) Both land 2

{(d) Neither | nor 2

Which one of the following is correct in respect of the

1

hof y=—-1

graph of y =——

(a) Thedomainis {x e R |x =1} and the range is the set
of reals,

(b) The domain is {xe R|x=1}, the range is

{ye R|»=0} and the graph intersects y-axis at
(0,-1).

{¢) The domain is the set of reals and the range is the
singleton set {0},

{d) Thedomainis {xe R |x+# I} and therange is the set
of points on the y-axis.

What is the solution of the differential equation

dv
o) -
n dx X

(a) yv=eé"+c by yv=¢"+¢

() yv=Ihx+ec (d) v=2Inx+¢

Let / be the length and b be the breadth of a rectangle such
that/ + & = k. What 1s the maximum area of the rectangle?

(a) 247 by k*
k* k*
(c) e} (d) 2

The numbers 4 and 9 have frequencies x and (x — 1)
respectively. If their arithmetic mean is 6, then what is the
value of x7

{a) 2 (by 3

{c) 4 (dy 5

[fthree dice are rolled under the condition that no two dice
show the same face, then what is the probability that one
of the faces is having the number 67

s L
(a) 3 (b) 9

5
(c) 3 (d) 2



89,

91.

93,

HHAUM:%PMﬁBh%mummm=%JMn

which one of the following 1s not correct?
2
P(B)=—
@) F(B) 3

by P(AnBy=PAYP(BE)

(¢) P(AwB)y> PlA)+ P(B)

(d) Pinot A and not 8)= P(not 4) P(not B)

The sum of deviations of # number of observations
measured from 2.5 is 50. The sum of deviations of the same
set of observations measured from 3.5 1s—50. What is the
value of n?

(a) 50 (b} &

(©) 80 (d) 100

A data set of n observations has mean 2M, while another
data set of 2n observations has mean M. What is the mean
of the combined data sets?

IM

fa) M (b) 5
M L

(c) 3 (d) 3

If f(x)=3x"-5x+ p and f{0) and f{1) are opposite in
sign, then which of the following is correct?

(a) -2=p=0
(¢) D=p=2

(b) 2<p=<2
(d) 3<p<5

If ™ = ¢+ 48, where ¢ is an arbitrary constant and ¢ 1s
a function of 8, then what is ¢ db equal to?

{a) Bdop
(c) 40dp

If p(x) = (4e)™. then what is jptx]dx equal to 7

(b) —0dp
(d) —40do

plx) p(x)
@ o ® F1s2m2) €
2plx) plx)
© Tna™e @ T2t

4

What is the value of ,[ (tan”x+ tan x)dx ?
0

| 1
(a) n (b) 3

() 1 (d 2
Let y=3x"+2. Ifx changes from 10 to 10.1, then what is the
total change in y?

97.

98,

101.

(a) 471
{c) 603

(b) 523
(d) 801

sinx i )
If fix)=——, where x= R, is 1o be continuous at
X

x =10, then the value of the function at x=10

{a) should be 0
{c) should be 2

(b} should be 1

(d) cannot be determined
The solution of the differential equation dy = (1+ y )dx is
(a) yv=tanx+¢ (b) y=tan(x+c)
(© tan'(y+c)=x (d) tan'(y+c)=2x

What is ‘F{e]“g'x +sinx)cosxdy equal to ?

fa) sinx+xcosx+ +c

Lo
sm-x

(b) sinx-xcosx+ +c

. sin” x
{¢) xsinx+cosx+ +c

in?

. sin” x
{d) xsinx—xcosx+ +c

What is the domain ofthe function f(x) = cos '(x—2)?

(@ [-1.1] (b) [1.3]

(c) [0,5] (@ [-2,1]

What is the area of the region enclosed between the curve
¥ = 2x and the straight line y = x?7

(@) (b) 1

(c) (dy 2

Wi by k3| —

If f(x)=2x-x", then what is the value of

Ffilx+2)+ f(x-2) whenx=07

(a) 8 (b) 4
{c) 8 (d) 4
dy
If x™y" = @™" then what is —— equal to?
- dx
my my
@ ®) - nx
5 = _y
(c) ny (d) -



103.

105.

107.

108.

110.

111.

dx
x(x" +1)

lln x" +c b) In "ﬂ+ﬂ+c
(a) P U { " J

i x" II x"+1 N
(c) n ' +1 Te (d:' ;[‘I. X" ¢

What is the minimum value of [v — 1|, where y & £ 7

What is f equal to?

(a) 0
{c) 2

(b) 1
(d) -1

. . . 37 + 84k
What is the value of & such that integration of 22 TETAR

with respect to x, may be a rational function?

{a) 0 (h) 1

(© 2 (d) -2

What is the length of the diameter of the sphere whose
centre is at (1, -2, 3) and which touches the plane
bx—3y+2=-4=07

{a) 1umt (b} 2 units

{c) 3 units {d) 4 units

What is the perpendicular distance from the point (2, 3, 4)

x=0 _ y—{l::—[}q

to the i

o the line " 0 0

{a) 6units (b) 5 units

{c) 3units (d} 2 units

If a line has direction ratios <a+ b, b+c. c+a =, then

what is the sum of the squares of its direction cosines?

(a) (a+b+e)f (b) 2{a+b+¢)

(e 3 (d 1

Into how many compartments do the coordinate planes
divide the space?

{a) 2 (b) 4

{c) 8 (d) 16

What 15 the equation of the plane which cuts an intercept
5 units on the z-axis and is parallel to xy-plane?

(a) x +y=5 (by z=35
() z=0 (d) x+y+z=5

If d@ isa unit vector in the xy-plane making an angle 30°
with the positive x-axis, then what is 4 equal to ?

NCTY N
(a) — (b) >

i+3] i —+3)
(c) — (d) —

112,

113.

114,

115.

116.

117.

118.

119.

120

Let A be a point in space such that | OA |= 12, where Qs

theorigin. If OA is inclined at angles 45° and 60° with x-

axis and y-axis respectively, then what is 0.4 equal to?

(b) 6 +6:2]+6k
(d) 32 +3j+6k

(a) 6 +6)+2k
(©) 6327 +6)+6k
Two adjacent sides of a parallelogram are 27 — 4] + 5k

and j —2j— 3k, What is the magnitude of dot product of

vectors which represent its diagonals?

@21 (b 25 (€ 31 (d 36
If|@xb[* +|d-b =144 and |d|= 4, then what is |5 |
equal to ?

(a 3 b 4 © 6 (dy 8

If the vectors E:Zf—3j+!;, 5=f+2|}—3£ and

E=]+ piE are coplanar, then what is the value of p?

(@ 1 (b -l (c) 5 (dy -5
2 3
What is 1in':x+x +J1r =3 equal to ?
= x-
(a) 1 (b) 2 (c) 3 d) 6

The radius of a circle is increasing at the rate of 0.7 cm/sec.
What is the rate of increase of its circumference?

{a) 4.4cmisec (b) 8.4cmisec
(c) 8.8cm/sec (d) 15.4em/sec
4 343
) -1 . —k
If lim > = lim xz =, where k=0, then what 1s
xal x=1 wk x* _k*

the value of &7

4
(a) (b) 3

[P - TR

() d 4

The order and degree of the differential equation

dy ) P
k—=—= 14 [_] i 1
dx _|-|: dx :| Xoare respccuvely

{a) land!l (by 2and3
(c) Zand4 (d) land4
, inx log(l—
What s lim Sinx1080=%) qual to?
I—+ x
(a) -1 (b) Zero
1
(c) —e (d) -



HINTS & SOLUTIONS

MATHEMATICS

. cosB+ising
h) Z=—b———
®) cosf —isinf

_ {cosO+isin@) . (cosB+isinB)

- {cosB—ismB) (cosB+isinB)
_ (cosB+isin B)*
i:u:sze—{a'sin 0)°
_ cos20+isin 20
cosz B-:-sin2 9 = o520 + i sin 20.
Modulus of Z = 7 |= \/cos? (26) +sin?(20) =1
(c) Number of proper subset of any set of' n elements=2"- 1
Here given set={1,2, 3,4}
Number of proper subset =2 —1=16-1=15.
Proper subset = {(1), (2),(3), (4. (1,2), (1,3} (1,4),
(2,3),(2,4),(3,4),(1,2,3),
(1,2, 4001,3,4),02, 3, 4) ()}
Now, 4 15 superset of 8, 1f B 1s proper setof' 4, but 8 1snot
proper set of 4.
1e. < 4 but 4z 8 Then 4= B,
So, superset of {3} are {(3),(1,3),(2,3), (3.4),(1,2,3),(1,3,4),
(2,3,4)%
Hence, number of superset of {3} =7.

P g F
@ P=jg r P
rrP g

= plrg— Irlzj+qrtpr—q2}+r(lnq—r3}
=3pgr-p' -q’ -’
= —{p3 +q3 +r -3 pgr).
For real and distinct positive real value of p, g and r.
p3+q3 +r =3pgr=10
LD <.
(a) Expansion of
(1 +.T]9 = "]C'“ + 9C,.Y+ 9(”3.1'2 s q('_q.\'l + 9{]14
+ 9{"5.1'5 +lJl"6.rﬁ + l:"{'_'~,|-:::-" + 9{"3.\:“ + g(’_l;.rg
Sum of last five co-efMicient
=7Cs+7Co + 70 + Gy + 7y
=126 +84+36+9+1 =256
(a)
(1) We know that,
A-(adiAy=(adjA)- A=| A|-I
Hence, statement (1) 1s correct.
@) |adj(4)|=| 47" 4|
Hence, statement {2) is not correct.

6.

(c) (x—2a)x-20)+(yv-2c)(y-2d)=0
X —2a+b)x+dab+y’ —2c+d)y+dcd =0

2+ —2a+b)x-2c+d)y+Hab+cd) =0
From general equation of circle,

X +,\-'2 +2gx+2fi+c=10

Center = (-g. -f) and radius = \/(—g)? + (- f)> +C
. Hereg=—{a + b)and f=—(c + d).
Hence, center = (—g, - =({a + b), (¢ +d)).
{c) We know that diagonal of a square bisect each other
perpendicularly.
Equation of a diagonal : 3x + 2y =5 (given).
Now, equation of other diagonal that is perpendicular to
the given diagonal = 2x - 3y =K.
As vertex point (1, 1) does not lies on 3x + 2y =3
£ 30+ 2(-1) = 5}
Then, point (1, —1), must be on the diagonal
x-3y=K
Then, 2(1)-3(-1)=K.
L K=5
Hence, equation of other diagonal : 2x — 3y =35,
{(b) Eguation of the Ellipse : 2527 + 1607 =400.
¥

(0. 5)
O%0, 3)

(-4.0) (4, 0)
-X X
R
2.9
16 25

Herea®= 16, B*=25

Focel points = (), +be) = (0, + \.152 _a? )

=(0, £+/25-16)=(0, £3)
Point 0 =(0, 3), and & =(0,-3).
Now, from question point P(x, ¥) lies on the ellipse, then
sum of its distance from two fixed points is always constant,
equal to length of its major axis.
Thus, (PO + PRY)=2=5=10.
(c) Equation of two sides of the triangle arex +2 =0 and
y+2=10.
They intersect at right angle.



Thus, triangle formed by them is a right angle triangle.

+2=0
N\ 0
y > x
R-,quc' C y+2-0
r+y+2=10

Circumcentre of the right triangle lies on its hypotaneous.
So, circumeentre (—1, =1 ymust lies on the ling
Kx+y+2=0

SKEDFEDF2=0=K=1.

{(b) Given parabola :)”=x.

From standard equation of parabola _yz = dax

Focus =(a, 0)

Here a =

(=]

1
4
Vo
P(t*.21)

Ol

1
Focus of parabola }'2 =x= [E {:]

(0, 0)lL<T

~

Vertex of the parabola= (0, 0)

(2 )

I
Let PLT EJ lies on the parabola

then, its slope = tan (0) lgiven}
!

R %: tanB = r=2cotd
2
4

2
So, point P{[% % = (cot2 0, cot0)

Its distance from vertex (0, 0)

= J(cot2 0-0)? + (cot0 - 0)2
= cot®cot” 0+ 1 = cot 0 cosecd

= cosO-cosec”0

{c) Given poinis(a, b), (¢, dyand (a ¢, & d)arecollinear, if
a b 1
C da 1=0

a-c b-d 1

ald —b+d)+bla—c—c)+lelb-d)-dia—c))=0
2ad —ab+ ab-2bc+bc—ad =0

=ad —bc=10

Soad = be.

(b} Aspoint X2, 5)and point E(5, 9} are mid point of side
AR and AC, then

2= DE= BC
A
D2, 5) (5, 9)
B &
Now,

BC =2x+/(5-2)* +(9-5)

=2xy32+42 =2x5=10.

3
{c) Slopeoftheline, 3x—4y—-5=015 m= rl

4
Slope of any line perpendicular to 3x—4y—-5=01is m' = 3

(0, K)

x—4y-5=0
G, 1)

MNow, required line passes through the points (0, &) and (3, 1).
PR SLY. Sy 0

0-3 3
{(b) Here, m = (2—+/3) and my =(2+43).

Obtuse angle between them,

0t =M )
'\I+m| M3
_ Lan"'( 2-3-2-43
I\1+(2-¢’§}(2+J§)J
=tan” {?} = tan'1{—~.lf§} = 120°,

(c) We know that pair of opposite sides of my square are
parallel.

So, distance between two parallel sides

= Side length of the square

.. Side length of the square

= -5 =£=4 units
'-.|'3-2+42 5

Area of the square = 4 = 4 = 16 units square.



16.

18,

19,

21

(@) From gsin? x+beos’ x=c
. . 3 2
a:.rs.ln2 x+bc032 x=o(8in” x+Ccos” x)

(a —.-_"]:‘.in2 x=(c —b)cos2 x
2

C{ISZ X

= tan2 xX= (c=d)
(a—c)

sin” x _ (c—h)

(a—c)

(¢) From bsin® y+acos® y=d
bsinzy+acns:y= a’{sjn2 y+cnszy}

{b—a’}sinzy =(d - a]msz_'u

_ sini}-‘ _d-a) o (d-a)
cos”y  (b-d) (b—-d)

(b) From, p-tanx =g-tan y

p*-tan? x = g% -tan® y

:>p_2= tzmz_v_ [a’—a)‘(a—c}

g* tn’x (b—d) (c-b)

_la—d)c—a)
(b—cld-b)

(a) 1, =sin" 0+cos" B

f3-15 sin® 0+ cos® 0—sin® 0 —cos® 0

Now, - 5 .
o ) sin” B+cos” O—sin’ B—cos’ O

_ sin’ Bl —sin” IE]}+¢.':JS3 Bi1 - cos® o)

~ sin’ B(1—sin> B) +cos’ B(1 —cos> B)

_ sin® 0-cos” 0+ cos’ 0-sin 0

sin’ ©-cos” B+ cos” 0-sin” B
B sin” 0-cos’ B(sin 0 + cos0)

- sin? B-cusz 'l:ll;:ain3 0+ cos” )

~ isinO+cosB)

- {sin3 E]+cnsg'l3}| _E
(b) tf 1, = (sinﬁ+0050)2 —(sin” 0+ cos’ 0)
=s'm2H+m529+25inﬂ-cosﬁ—(sin2B+cnszﬂ)
=1+5in20-1=sin 20.
© iy = sin'?(0)+cos'’ (8)
When 0 = 457,

tig = sin'?(45°) + cos'? (45%)

23

24,

d a=p=15°

Now, sino+ cos [}

= ﬁ_[%-sina+%-msa]

= ﬁ{sina-ms45°+ Cos - 51N 457)

(given)
o= py

=2 (sin(o +45°)) = 2 -sin(15° + 45°)

e 3o
=2 -5m 60 =1!EKT=E.
(d) sinTo—cos7p
=5 T(15%)—cos 7(15%) = sin{1057) — cos(1057)
= 5in{90° + 15°) — cos(90° +15%)

=cosl5° = (—smn{l5%)) =cos15° +smn15° =

Slé

(None) sin{o+1%)+cos(B+17)

= \.‘E{%-sin[u+l°}+%-cos{[j+ I°}}

= ﬁ{cosdi“-sin(a +1)+sind5°-cos(a + I}}

(ra=p)

=2 {sin(o+ 1+ 45°)) = /2 sin(15°+1°+ 45%)

=42 -sin61° (i)
Again

%(ﬁ-cnsl°+5inl")

5

2 (3 1)
= | =05 1% 4+ =5In1*

N1 ")
=+/2-(sin 607 cos1” + cos60°-51n1°)
=~2(sin61°). (ii)
Thus{i)=(ii)

| .

But none of the option have ﬁ[\ﬁ-cosl‘%sm |°)-

{c) sinx+siny=cosy—cosx

sinx+siny
COS ¥ —Cos Y

1



27

2sin[r+‘v]-cos[x_y]

2 2 ),
X+ ¥y
cat[—x_'v] =1 :>tan[x_y]= 1.
2 2

(c} A=[£x.fl]3x5! B=[I-3(J']fm3
Now, 4B =[ix jla,; and BA =[] =155

(c)
(1 p% gt and P in GP.

I
Then, (¢°)* = p* " = ¢ = (p* 1*)?
1 qz =p-r
Hence, p, g and rin GP.
2) As, qz =p-r
Taking log on both sides, we have
In(g”) = In(p-r)

2In(g)=In p+Inr
Hence, In p, In g and In rare in AP

(b) Givenequation: 2 _3y4.2=0
Sum of roots, coto+cotf=—(-3)=3

Product of roots, coto-cotff =2

cote-cotp-1 _2-1 1

Now, col{oe+ i) =
(b) op=a’p® = ap(l-ap)=0
sapf=0orl

1
When ofp =1 then @ = E

Again from ¢ +f= al + Bz

1 1 1 1
:E+B=B_2+B2:>B2_B=E_’3—2
B-1) (1)
SPB-N="——=B-D|p-—|=0
e p P \ L-FJ
= E-DPE -=0=@E-D*PE*+p+1)=0
.'.ﬁ:land[}=_li;:ﬁj

Again, when [ =1, then a:;g: I, roots (ce, By=(1 1)

1443 —1-4/3i
, then o=

When B =
en p=—3 2

cota+cotfi - 3

i)
(i)

31

32

33

~14:f3i —l;ﬁ:]

Roots (u=ﬁl={ 5 T 5

Thus, number of different quadratic equations = 2.

1-i3

x+iv=
(@) Let T+

_0-iB)1-i3) _ (1-iV3)
(+i3)0-13) 12 —(i3)?

=|—3—r2q’§=_[1+w‘§]

1+3 2
_ 1B
2 2
x—_l }:—_ﬁ
2’ 2
V3
Argument = tan”! [l} —an”!| —=
x !
2
=m+tan” (V3) = 180°+ 60° = 240°.
{c) miz)=90
12+18+17+C=90= C =43,
. . only) 4
rom question, P
I6+18+1?+b_i
90 5
b=72-51=21.

(d) alX)+n(¥)+n(Z)—n(X )
=Y NL)y=nlX L)+ X Y nZ)
=X wu¥YuZz)
=a+b+90+16
=a+b+106.

@ nmXxuyuz)=p
and n(Z) =90 {given)
(X)) = P+90—12-18+ b= p+b+60.

tan34
tan A

3tan A —tan” A K
tan A-(1-3tan” 4)
(3-tan® 4)

K
(1-3tan” A)



36.

37.

= 3—tan’ A=K -3K tan” A
K-=3

(3K -Dian® A=K -3= tan’ A =
GK-1)

(K—3)
tan A= |
(@.b) B2y ek

K—SJ
—| =0
For real value of tand, [BK—I

I
—= K <3
For, 3

tan A 1s not real.

1
Also, for 3 <k =2 tan A is not real.

(1) Applying Sine rvke in AABD

AD AB

sing sinf
= AD-sinB = AB-sinw
Hence, (1) 15 correct.

4B D
@) 0~ sin(180°— (@ +0))

AB  BD
sinf  sin{o+0)
AB-sin(0+ o) = BD-sin@

Hence, (2) is correct.
(a) FromA4BD,

AB BD
sin@  sin(180° —(aw+0))

_ BD-sinb BD-sinb

 sinfo+0) - sina-cosB+ cosa-sin b
Again from ABCD,

BD = (BC)> +(CDY? =p? +¢

B
Sinﬂ=—C=%
A
cD
CUS‘J=_=L
BD 22

ptq

\;'p2+q2 -sin 0

pcost q-sinf
2,12 N 2,2
JP +q° \I{P tq

(pz +q2)-5inB
prcosf+g-sin @

AR =

cosl 7% —smnl7°

tanf= ——
B ® cosl7°+8in17°

sin17®
" cosl7® _ 1-tanl7°
]+sinl?” 1+ tanl7°
cosl7°

_ lan 45° —tanl7°
I+tan45°-tan17°

tan B = tan(45°-17%)

tan © = tan(28°) = 0 = 28°.
39 (d) From question, we have

cos28 = 3sin® 4 and 3sin2.4 =2sin28
MNow,
cos(A+28)=cos 4-cos2B —sin 4528

~ cos A -3sin’ .ff—sinA-%sin 24

=3cos A-sin’ .4—%-5in.4-[25inA—cosA}

=3cos A-sin” A—3cos A-sin’> A =0,

ceos(A+28) = cos[%]

S A+2B=".
2

4. (@) sin3x+cos3x+4sin® x—3sinx+3cos r—4cos’ x

=sin3x+cos3x —sm3x - cos3x = 0.
41 (d) »=2+cosx

Range of cosx=[-1,1]

}’m'm =2-1=1.

Ymax = 2+1=3

Thus, ordinate of the graph = [1, 3].
4. (b) 8-cosl0%-cos20° cos40°

4

sm10°

[2:cos10% sin10°]- cos 207 cos 40°

=— 4m°|sin 20%]-cos 207 - cos 40°
sin

2 .
= m [251n 207 cos 207)-cos 40°

sinl



43,

=— zloo[sin4{]°]-cos40“
sin
. sin 80°
= 25in 407 - cos407] =
sin]()“[ ] sin10°
B sin(90% - 10%) _ cos 107 — cot10°
- sin10° osinl0® '

(b) cosd8°—cos12°

=z-sin[43°+12°]-sin['2°‘48°]
2 2

=2-5m30%-sin(—18%) = —sin 18°
=_£’J§—1‘| =f1—J§\

4 4
b ¢
3
]
A" B
(1) A4BCisarightangled triangle.
sinf = A—C—l
BC 3
LAC=1, BC =13,
Now,

AB = J(BOP —(AC)? =31 (1% = 242,

AB 242
Now, sin(C = — = i
BC 3
3
seosec U= ——.
22

Hence, (1) 15 not correct.

(2) bcosB=c-cosC

b_{a2+c2—e‘:2]=c.(a2+b2—c2)
2ac 2ab

b2(a? +¢2 —bY) =2 (a? +b% —c2)

a~b
a*(b* -c)=(p*-chH=0

2

2
bt~ vt =0

(B2 -2 )a® —bt —cF)=0

Either p2 1 o2 _ 42 =g or (b* —c*)=0

When, p2 02 4% =0

Byt =al
Hence, A4BC isaright angle triangle.

45.

47.

Andwhen, p2 _ 2 = p=¢

Hence, A4BC is an isosceles triangle,

From question A48C isnot right angle triangle.

Hence, A4BC must be an isosceles iriangle.

(b)

(1) Consider aright angle triangle ABC, right angle at 4
and B = C =45°,

Then, b = c1s also true.

Hence, for the given condition, A4BC must not be an
obtuse-angled triangle.

(2)

InAABC, Z4=40°, /B =065°
S A0 = 1807 —40° —65° = 75°,
From sine rule,

i 4

sin40°  sin75°

=2 _ 5in40°- cosecT5°
¢

So, 2 4 sin40°-cosecl 5°
o

Hence, A4BC is not possible.
Thus, statement (2) 1s correct.
(c) A square M matrix is said to be Hermitian (or self-
adjoint) if it is equal to its. Own Hermitian conjugate, i.e.

(M =M

=i
Given Matrix -‘1=[_!. ]_J

_ l+i i
]
=i 1+i
I A I N EY I
Now, A+(A4) = ) Nk ]
— 1—=i —i 1+i
22 1 i
-— =2
[—2{ 2] {—{ 1}
. 1
Conjugate transpose of (4+(4)" )=2 il

Hence, (A4+(A)") ishermitian.
{a) Let(r+1)"term is independent of x.

2 10-r
(r+1)“'tenn=’“c,-[—,] (=)

x-



49.

0.

5L

52

Exponent of x in independent term =0
ie. %—Z{H}—r) =0

r=H10=-r1=0=5r-40=0=r =%
Thus, Yth term is independent of x.

9thterm ="0¢5(2)'0 8 - (-1)f =10¢4(2)°

_10x9 4 1s0,
2

®) (1+2x—x") =gy +a-x+ay-x* +..+a-x'"

Putting x =-1,

ag—ay +ay +..+ap = (1+2(-)-(-1%)*
=(1-2-1)"2 = (-2)® = 64.

(© *Cliay =""Cluny

. 20! - 20!
(meDN20-n-2)1 (n-2)20—n+2)!

(22-m! (n+2)!
(18—m)!  (n-2)!
= (22— 21=n)20—n}19—n)
=(n+2Z¥n+1)-n-(n=1)

Forn=10
(2210021 - 10)20 - 1019 —10)
= {10+ 210+ 1)-10-(10-1)

=12-11-10:9=12-11-10-9
Hence, n=10,
(d) Forsingular matrix,

0 K 4
-K 0 -5|=0
-K K -1

K(5K -K)+4(-K2)=0

4K 4K =0

Henee, for all values of K, the given matrix is singular matrix.

(€) (1101101)3 +(1011011)5

=(1x25 1% 25 +041x 22 +1x22 4 0+1x2%),,
+1x 28 +0+1x 2 1% 28 £ 04122 +1x2%)

=(64+32+8+4+1)5 +(64+0+16+8+2+1)

=(109+91),,=(200),,.

(a) %1‘335 1024 —logs 10 "’%'035 3125

= logs (1025)""% ~ logs 10+ logs(3125)' 3

3.

1 1
=1logs(2'")10 —logs 10+ logs(5°)5

=logs(2)—logs 10+ logs 5

2x5

:] (—] :] I:O_
085 10 OBs

(c) l+x=log.lab)+1

=log,(ab)+log, ¢ = log,(abc)

_I -
(1+2) log.(abc)

= I':’gim‘:ci t
Similarly, (14 )™ = log sy @

and (14+2)" = loggpe) b

Now, (1+x) ™"+ (14 ) 4 (1+2)]
= ]Ug{:‘!bf} c+ |'-"b';::bc} a—+ ]Ug{a[,c} b

= ]c:g{nﬁc}{cab} =1.

fxty oy 2
L P

|2x+ )y | 2x+y
| dx—xvy | |3x+y

AsAB=C

Lenr]=a)

2x+y=3 A1)

and Jx+y=2 )

From equation (1) and {ii), we get
=_1,y=5.

A= [_I_;S —|S—s} ) [—4: —56]

= 4(=6)-5(-2) = -14.

(d) 1.5<x<45
3evedaicaney
2 2

S(2x=3)=0 and (2x-9) <0
Hence, (2x=3)(2x-9=0

(c) GivesetS§=1{1,2,3.. .}

For xRy, log, x = log, ¥

=Xy

AsxRx, log, x > log, x 1s not valid.
Hence, relation 15 not reflexive.
ForxRy, log, x>log, yv=x>y



5T

58.

59,

6l

YRy, log, v=log, x=>y=x

This s also not valid. Hence, relation is not symmetric also.
Forxfy, log, x> log, y=> x>y

ForyRz, log, v=log, z = y>z

So,xRz, log, x> log, z= x>z

This is a valid relation. Henee, relation is only transitive.

@ ;i 2 3 i =1 =i
g I Ll S | R B
LR R | T

=i(i=1) =1 = (=) =il +7)

=i —i-2i-i-it = —4i,

a h gllx ax+hy+ gz
) AB=|h b [||ly|=|hx+hy+ f5
g f cfl:= g+ fi+ez

{b) 2nd and 4th place are even place, so vowel '4" and £’
arrange either 2nd or 4th place in 21=2 = 1 =2 ways
Consonent letter, 'B' and 'L' arrange at 1stand 3rd place in
21=2x=1=2ways.

Total number of arrangement =2 x 2 =4,

(c) Maximum number of points of intersection of 2 non-
overlapping circles = 2.

So, maximum number of points of intersection of 5 non-
overlapping circles =8 +6 +4+2=20.

(c) [Number of students| yo | Difference of
number of
sindents

Physics | Maths Range

11 21 W30 21-11=10

i0 38 | 30-40| 3E-20=8
26 15 J40-50| 26-15=11 k—Maximum
15 0 {5060 15-10=5

Hence, difference is largest for the interval (40-50).

(a)

(1) Modal value ofthe marks of Physics is the interval in
which maximum number of students got his marks. In the
marks interval of (30—40), number of students in Physics is
30, which is largest number of students in any interval.
Hence, modal values of marks in Physics is (30-40).
Statement (1) 1s correct.

th th
(2) Median class is given by [E} item 1.e. [T] item

which is 50th item. This corresponds to the class interval
of (40-50) for Physics and (30-40) for Mathematics.

Number of Cumulative Number Cumulative
Marks | Physics | o ey [TMaths | o ene
s tudents 4 y student q Y
10-20 8 8 10 10
20-30 1 19 21 !
3040 | 30 49 38 &
40-50 2 75 15 84
50-60 15 90 10 o
60-70 10 100 6 100
N er
Medium =} + A i
100,
. Median for Physics = 4042 % =10
—49
—40+22=% 0= 40385
26
10_5

Median for Maths = 30+ 233 =10

=30+ x10 =35

S0-31
38
Thus, median of the marks in Physics is more than median

ofthe marks i Mathematics.
Hence, statement (2) 1s not correct.

{c) Far physics

Marks ci fi cili
10-20 15 8 120
20-30 25 11 275
30-40 15 30 1050
40-50 45 26 1170
50-60 35 15 825
60-70 65 10 650
TAwmo | Efwo
) , 4090
Mean of marks of physics = T " 40.9.
o2
(b) Standard deviation = %

Given data: —\E,—ﬁ,—ﬁ,—l,l,ﬁ,ﬁ,ﬁ.
Sum of datas
Number of data

(x-%) =(—J€—n]1 +(—J§—uf +{—JE—0}2+
(~1-0) +(1-0) +(v&-0) +(<5-0)" +(6-0)’

=h+5+4+1+1+4+5+6=32

_|x-%} P2
S.D. T_\g_ﬁ_z

=



65 (d) Coefficient of Variation (C.V.)

_ Standard Deviation (o) .
Mean (p)

s (u Y
Now, standard deviation (G}l:‘j : —[—IJ

n n
2
- E_[E] 4
0 L0

T, 20
e
Mean (1) — =10

100

4
- Co-eflicient of variation (C. V)= 2 x 100 = 200,

66, (b) Number of days in February, when vear is a leap year

=29 days = 4 weeks + 1 odd day
4 weeks have 4 sundays.

1
Probability that 1 odd day is sunday = 7
67. (b) Correct arithmetic mean

3+53)
100

—q0+

~40+ 539 397
100D

1
68 (a) Probability for Husband's selection P(/f)= 7

Probability when Husband 1s not selection

1
P(H)=1--=
(H") ;

~1 |

1
Probability for wife's selection (W) = 5

I
Probability when Wife is not selected P(F) = |—§
As both are independent event.

So, probability for atleast one of them will be selected

= P(H)PW ")+ P(H"YP(W)
1 4 6 1 11

= b o W =

75 7 5 35

69, (a) Number of ways of picking 4 counterfeits gold coins

out of 6 counterfeits coins = E’C'_,f

Number of ways of picking 4 coins out of 15 gold coins="*C,

, oy 15
.. Required probability = q “xTx13 91

70, (d) Number of ways of selecting 2 boys out of 2 boys

=2C,=1.

Number of ways of selecting | girl out of 2 girls = El’?] =2.
Number of ways of selecting 3 out of 4 persons = *C, = 4.

20%%0, 2x1 1
.. Required probahility = T = e = 5
3

7.

73.

T4

75.

6.

{¢) Primenumber between 1 to 10are 2, 3,5, 7.

Now, number of ways of selecting 2 prime number out of4
primenumber =4C, = 6.

Number of ways of selecting 2 numbers out of 10 numbers
=0C, =45

6 2
. Required probahility = 4—5 = E

{b) Regression of Yon X':

a,
Y= {U—J* r(x,y}}X —a (wherea = constant term)
X

=Y =(EXU.3JX—5.8
2.5

LY =112X-58.

i |
{(d) From question I = 3
Now, P+g=1

:>l+ == —I—l—
5 7 4 5

|

and n=10.
(dy P(A)=1-P(A)=1-06=04
P(B)=1-P(B)=1-0.5=05.
Now, P(AUB)= P(A)+ P(B)-P(AnB)
=0.6+05-04=0.7.
(1) Now P(AUB)=P(4)+ P(B)- P(A B)
= P(4) + P(B)~{P(B)~ P(4 B)}

=04+05-1{05-04}=08.
Hence, statement (1) 18 not correct.

_ P(BA) _PBUA) _1-P(AUB)
P(A) P(A) P(A)

@ PBA)

1207 s
0.4

Henct-:, statement (2) 18 not correct.
(b} From question, we have
P(F|X)=0.02, P(F|¥)=003, P(F|Z)=0.03
and
P(F)=P(X)-P(F| X)+ P(Y)-P(F |Y)
+P(Z)-P(F | Z)
=05=002+03=003+02 =005
=001 +0.009+0.01 =0.029.
Mow,
P(X A F)=P(X)-P(F| X)=05x002=001.
L px|Fpy= P F) 001 10
PiF) 0.029 29
{a)
) fx=e ™ fy=el=1

flxy=e™, for x=0

=¢', forx=0.



1N

LHL = lim f(x)= lim &" =1

x—0~ x—ll-
RHL = lim f(x)= lim ¢ * =1
x—=0" x—=0t

As, fllh=LHL=RHL

Thus fix) is continuous at x =0,

) LHD = lim f(x)= lim ¢" = e’ =1
x—l a0

]

RHD = lim f{x)= lim —¢ * =—¢ =-1
x—0" xail’
AsLHD = RHD
Hence, flx) is not differentiable at x = 0.
(c) y=sinx-cosx
~ 2sinx-cosx  sinlx
2 2
Now, maximum value of sin2y=1.

S Vmax = 5
X =¥ X, _ax,
@ lim 43 2 - lim 3 log3i-3 " -log3
x—0 X x—l 1

(By L'Hospital rule)
3" 10g3-3" - log3 o
1

(@) Let y=tan™'x; and - — oot &
dy 1 z 1
Thcn,—x=m anda=_|+x-
dv 1
Nowﬁ—£= I+x2 =-1

(b) x(dy—dy)+ vidy—dx)=10

On integrating both sides, we have

Ix[air —dv) +I}'(ﬂ'}' —dx)=C (where C = constant)
2 2

%—xy+‘7—1}-—=C

Pyt 2y=C

Or, x* + 3% = 200+ C.

{a) Let y=3~m5(,‘l+%}= y'=—3-sin[.4+§}

For extremum value, '=0

sln[.—1+£]=0:>,4+£=0:>,4'=__
3 3
v"=—3-c05(.4+£}

) 3

=-3 cns[—E+ Ej =—3cos(0)=-3.
3 3

82

(c)
(1) Graphoffix)=In(x)

2__ ﬁ.f') = lﬂ “‘1‘]
1...

=
b o
Led 4=

This is increasing function in the interval (0, o).

{2) Graphof f{x)=tanx-

o
1 -5

%\_{\
s g P W o)
L]

> X

.. ) L T T
This 1s also increasing in [_E E}

(b} Given graph ¥ = L

This is defined for all real x, except x=1.
Range of the graph is ye R |y =0
Table for the graph :

x| -4 =3 | -1 |0|025|05]075(1.25

y [-02[-025|-0.5[-1]-1.33] 2| -4 | 4

Graph of function -

Thus, graph intersect y-axié at(0,-1).

(a) In [%] =X
b

v
Integrating both sides, we get

fo-fors

y=¢" +C,where = integration constant.




(d) §+&h=K,wherel=length, b=breadth.
Area of the rectangle A=17-5.
A=NK-N=IK-I*

d4

For maximum area, -

d 2
Zlk-1*y=0
d!‘ )

K—Z:’=D:>I=%

K K K
—+b=K=b=K-—=—
Now, > 575

K
Area, A=[-b="
rea. 3

Sum of data

(b) Arithmetic mean = Number of data

6= dxx+Hx-1)
(x+x-1)
G(2x—1)=4x+9x -9
12x—6=13x-9
x=9-6=173

() Number of ways in which one of the face having the

number 6 and no two dice show the same number,

(1,2,6),(1.3,6),(1.4,6),(1,5,6),(2,3,6),(2,4,6),(2,5,6),(3,4,

Total favourable case =20+ 20+ 20 = 60.

Number of total output when three top faces of three dice

shows different number =6 = 5 =4 =120,

¥ chu.lﬂ:d ptobabll :
. ! II}V 120 2
( ] ' 6‘ 3‘ 2

SR
P(A)=1-P(A4)=1-2 ==

PAUB)=P(A)+ P(B)-P(ANB)

£= I_+P[B)_l
6 2 3

(a) P(B)=

[= AL

1
—+
2
b P(.dmﬂ].:l:l.
( } ‘ 3 2
SPANB)Y=PlA)- P(B).

5
(¢) PldwB)= E

91.

9.

93

1 2 7
P(A)+PB)=Z+3=<
LPAUB) < PUAY+ P(B)
Hence, option (c) is not correct.
(dy P(A'mBY=PA"-P(B"
|—P{Aum=1-§,=l

6 6

and P(A")-P(BY=(1-P(A))-(1-P(B))

_(L _[1_3]_1_1-1

2 3) 23 6
Hence, P(A'™B")y=P(A")y- P(B").
{d) Number of data set = n.
Mean=2.5
Sum of deviations = 50
Again, sum of deviations, when mean = 3.5 is-50.
So,(3.5-2.5) = n=50-({-50)
S =100
{(d) Sum of n observation = 2M = n
Sum of 2n observation = M = 2n

2Mn+2Mn 4

Mean of combined data sets = (n+2n) -3

(€ f(0)=3(0)* =5(0)+P =P

FOy=3(1° =5()+P=P-2
Clearly, f{0) and f{ 1) are opposite in sign.
~P=0and P-2<0.

=0<P<2

b) " =c+40.¢
(0-p)Ine=In(C+40-¢)
0-¢=In(C+40-d)
=0-gd=4In(0)+In(¢)}+InC
Differentiating both sides with respect to '8,

sro-d0_ (1,140
de 8 ¢ d0

0-d0+0-dp=44-d0+4-0-d¢
= 30-dd = —3¢-d0
S -d0=—0-dd

(h) IP{x)-dxz_[(q,e]M celx =jelx[]ne*+ln4} dx

- Jelﬁ:{|+ln4] e Ax(l¥ind)
2x
S
2(1+21n2)

.'.IP(x}-.ir:L+
2(1+21n(2))

2(1+In4)

+C  where C=constant



M,

{t:a.n3 x+tanx)-dr

(b) 1

m

O e | S Sy i |

4
tanjx-ﬂ'r+jmnx-dr
0

n i

4 4
=Itanx-tanzx-dr+‘[mnx-dx
i 1]

T b3

4 4
=J'tan1-(5ec2 x—l}-a’x+!mnx-dt
0 0

1 o

4 4
lanr-scczx-cfx—j‘tanx-dx+!tanx-dx
] ]

T R B |

n
4

= J“[an)r-se::2 x-dx
0
Let tanx =z, d== sec” x- d¥
R 2
---anx'sﬂc'—x-tix=1:-ﬂ: =-?+C

where ' = constant

(c) Fromquestion, gy =10.1-10=0.1
At x=10

y=(3)10)* +2 =302,

Atx=10.1, y=3(10.1)* +2 = 308.03.

Total change in y=30803-302=6.03,
{b) As the given function is continuous at x = 0, then
[LHL.=RHL

lim f(x)= lim 225 fim [""“]:1
=0 =" X a0
. . 8sInx . COsX
lim f(x)= lim ——= lim [ }:l
x—0" L T
sin x

~ atx =10, should be 1.

97.

98.

(b} dy=(1+")-dx

3 «dy =dx
(1+7)

Integrating both sides, we get
[roeered
(1+27)

tan~' () = x+ C, where C = constant.

Sy =tan{x+C).
(c) I(e'“g”+sin,r}-cosx-dx=I(x+sinx]-cosx-dx
=J[x-c05x+sinx-co5x}-cir

=Jx—c03x-dx+jsinx-c03x-¢br

=x-|cosx-dx— E cosx)-dx |-dx
Jooss-ae-J{ G Jieosorax)

+Jsinx-cosx-dx
=x-sinx—J‘sinx-a’x+jsinx-cosx-dx
=x—sinx—{—costIsinx-cus:c—d.r
=xsinx+cusx+I5inx-cus:r-dx

Now, Isinx-cosx-dx;

Let siny =z, dz =cosx-dy

sin? x

:2
22
X

+C.

Isinx-msxdx:]:-d.:

.2
s

Sl =x-sinx+cosx+
(b) f(x)=cos (x—2)

Domain of ¢cos ' (x—2) =[-1, 1]
L-l=x-2<]

“1+2<x<1+2

l=x=3

. Domain=[1,3]

(¢) Two given graphs are 3” =2x and y = x.
Point of intersections are :

¥ =2x=x-2x=0

xHx—=2)=0

x=0and2 &y=0and 2.

So, points of intersections are (0, Oyand (2, 2).



101.

102.

103.

The graph are

The required area 1s the shaded portion

2
A= I(J’J —}’13'411‘
0

2
=|[(2x—x)-dx| =
i

FJﬂm“z_ii
3

2
NP 8 2
= (2-2===-2==2
3 3 3
) f(x)=2x— ¥

flx+2)+ f(x-2)

= 2x+2)—(x+2)% + Ax-2)—(x-2)°
—d+dx—x —d-dx-x" —4+4x-4
=8x-2x" -8

E

Whenx=0, then, f{x+2)+ f(x-2)=-

mon i)
Differentiating equation (i) wir.t. x, we get

et - a .

() dy
am - yn+1 dx

dy _me " "

=_£L[§1£q=_ﬂim=_ﬂi

n-x | ogmen Hx Hx
dx xn—l
= ~dx
®) '{xu"ﬂ} '[:,"(x"ﬂ]

Let z=x" = o= = me" v
I -
. J' _J‘ X" d:er 1 d
BRI ) B S ) 2z+D) n

el

1
= ;[In z—In(z+ 1}]+ C  where C = constant

(= 1)
== In[:+|]+{"—;lnLr:+l}+C

104, (a) Minimum value of any modulus is (.
I(3:1:2 +E—4k\\
R | i ey B Y
05 (¢ /=] ———
~ [3x v [ E
X
3
= Exz +(8—4k)-Inix)+C  where C=constant
To get integration as rational function,
(8—4&)-1n(.r}=l]:>8—4k=l]:>k=§=2
106. (d) Radius of the sphere
6 -3(-2)+2(3) -4 6+6+6 4 14 _5
67 (37 @) T
Diameter of the sphere=2 = 2= 4 units
107. (b} Perpendicular distance — ,f(q.)z +|:3]3 = 5 units.
108, (d) Directionratiosare<a + b, b+, ¢ +a>
Then, direction cosine,
/= (a+ b)., :
Ja+5)? +(b+c) +(c+a)
(b+c)
= =
Ja+b)?2 +(b+0)2 +(c+a)
" . lc+a)
Ja+b)? +(b+cf +(c+a)
Sum of squares of direction cosines
s ta+b +{b+€}2+(c+a}
[“+m°+n [a+b} +{b+c) +(c+a}“
109. (c)

Co-ordinate plane divide the space into 8 octanes.



110. (b) Equation of the plane which cuts an intercept 5 units

111

112,

113.

114.

on the =-axis and is parallel to xy-plane, is
z=5y=0,x=0.
[a} ¥ b

A(xi, x])

0 30° N
~ B B

Let A(xi. vj) isapointin the xy-plane.
From guestion,
ZAOB =307 and 04 =1

3. M3

OA|-c0os30° =1x =1 =
x= |-cos le 5

— 1.
=04 |-sin30°=1x—j==
y=[04] 54=3

- N'E:' l - 'Jrg;-f'lj
LAd=—i 4= j=—

2 2 2
(c) LetA=(x,12)

Then, | 94 |= y/x% + 12 +22 =12

A|m'x=|m|-cns45"‘=12- 1 621

5"
¥ =| 04| -cos60° = 12%:6}.

Hence, OA = 6+/2i + 6 + 6k
(c) Let G=27 —4j+5k and b =7 2] -3k
Two diagonals of the parallelograms are given by
(G+b)=2+1)i —(4+2)j+(5- Dk
=3 -6j+2%k
and (@—b)=(2-1) —(4-2)j+(5—(-3)k
=i-2j+8k
Dot products of the diagonals
(G+b)-(d—b)= (3 —6]+2k)-(i -2 +8Kk)
=(3+12+16)=31 units
(@) |axbP+|ab[=144
|| b|-sin® +{|d|-|b|-cos0® =144
(|@|-]b ) (sin® 0+ cos® 0) =144

|@|-1b=~144 =12
4-|5|=|z:,|15|=%=3.

115. (b) Asthe given vectors are coplanar, then

0 1 p
Fxdaxb=0=2 -3 1|=0
1 2 -3

= 0+1(1+6)+ p(4+3)=0
=T7+Tp=0=p=-L

2 —
116, (d) lim xtxltx-3

x—1 x-1
N | .
Thisisin E form, so we can use L' Hospital rule.

14 2x+3x° 4243

x=l X— x—+l 1 |
117. (a) Circumference ofacircle ¢ = 2mr

Differentiating both sides w.rt. time (¢).

- »
de _ 2n-%=2z-(ﬂ.?‘j= L4m=14x "= 4 4cm) sec.
!

dt
A N s | TR e |
lim >—— = |
8. (© xl—bml x—1 _rl—bml (x—1)
= lim(x+D(x> +1) = (1+1)1+1) = 4.
x—l
A
1 —4
Now, x'_'flrz_;;?-

2 2
lim (x—k)x" +k +:ck}=
x=rk (x—kx+k)

. (x3+:r2+xk)=4

lim

x—k (x+k)

2,2 .

M=4:>Ek=4:>k=§
k+k 2 3

119. (b) Given differential equation is
p oy 27213
| 1+[—*J ] dx

dx dx
On differentiating both sides, we get
r 273
R E
dxz dx
2
(a2 N2
:Lk~d }J = |+[d—}]
2 dx
MNow, order of the D.E. =2
Degree ofthe D.E.=3.




120.

sinx- log(l - x)

{a) lim 2

x— x

. . :
Thisisin — form, byusing L' Hospital rule.

0

sin x-log(l - x)

i
o0 2
cosx-log(l —x)+sinx- ! (-1
. (1-x)
= lim
) 2x

log(1 - x) - (~sin x) - 2% __1

= lim

sinx

- <005 X =
(I-x (1-x (1-x)?

=l 2
0-1-1-0 =2

—— =Tt

2 2
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