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MATHEMATICS

1l p g 1 1 1
f Ap={l g r| and A;=lg r p| where
Lrop rpoq
p=g=r.then & +A; is

@) 0

(b) always positive

ic) always negative

(d) positive if p, g, r are positive else negative

If (a=b)b—-clc—a)=2 and abc = 6, then what is the

a b
i bz 02 ?
value of . ]
a’ B¢
(ay 3 hy 12
c) 14 (dy 15
Under which of the following conditions does the
a b ¢
determinant b ca vanish?
¢ a b

. a+b+c=0

2 @t +b ¢ =3abe

3 a"+b’+c’—ab-be—ca=0

Select the correct answer using the code given below
(a) 1and2only (b) 2and 3 only

(c) 1and3only {(d)y 1,2and3

Consider the following in respect of the matrices:

A=[mn], B=[-n —m] and (‘:{ m ._
—m

l. CA=CB

2 AC=BC

3 CAd+B=CA+CB

Which of the above statements is/are correct?

(a) 1only (b) 2only
(c) 2and3 (d)y land2
2sin®  cosB 0O
If 4=|-2cos0 sin® 0|, then what is A(adf A)equal to?

-1 1 1

1L

{a) Null matrix (hy -
c) 1 dy 2o
where [ is the identify matrix.

For what value of & is the matrix

2cos20 2cos20 6
1-2sin*® 2ecos’0-1 3 singular?
k 2k 1
(a) Oonly (b) 1only
(¢} 2only (d) Any real value

Let A be a non-singular matrix and B = adj A. Which of the

following statements is/are correct?

1. AB=EA

2. ABisascalar matrix

3. A8 can be anull matrix

Select the correct answer using the code given below :

(a) lonly (b) 1and2only

() Zonly (d)y 1,2and3

Consider the following statements in respect of square

matrices A4 and 8 of same order:

1. I A#isanull matrix, then at last one of 4 and Bis a
null matrix.

2 It A8 is an identity matrix, then 84 = A5,

Which of the above statements is/are correct?

(a) lonly (b) 2only

(c) Both 1 and?2 (dy Neither 1 nor2

If A4 15 the identity matrix of order 3 and £ 1s its transpose,

then what is the value of the determinant of the matrix C =

A+B7

(a) 1 by 2

c) 4 dy 8

Let A and B be non-singular matrices of the same order

such that A8 = 4 and B4 = B. Which of the following

statements 1s/are correct?

L A7=4
2 AB’=A°B
Select the correct answer using the code given below :

(a) lonly (b) 2only
(c) Bothland2 (dy Neither 1 nor2
How many terms are there in the expansion of

(3

(a) 9 (b) 10
c) 19 dy 20



21

Consider the following statements in respect of the

expansion of (x + )" :

I.  Among all the coefficients of the terms, the
coetficient of the 6th term has the highest value

2 The coefficient of the 3rd term is equal to coefficient

of the 9th term
Which of the above statements is/are correct?
(a) lonly (b} Z2only
(c) Bothland?2 {d) MNeither | nor 2

It ©(3n, 2n) = C(3n. 2n — 7). then what is the value of

C(n,n—5)7
(a) 42 by 35
) 28 (dy 21

What is the value of C(51, 21) - C(51, 22) + (51, 23) -
C(51,24)+ ((51,25)- (51, 26) + ((51,27) - (51, 28) +
C(51,29) - (51, 3007

a) C(51,25) (b) CI51,27)

(c) C(51,51)-C(51,00 (d)y C(51,25)—-C(51,27)
How many odd numbers between 300 and 400 are there in
which none of the digits is repeated?

(a) 32 (b) 36

(c) 40 (d)y 45

How many permutations are there of the letters of the
word ‘TIGER” in which the vowels should not occupy the
even positions?

@) 72 (b) 3a

c) I8 )y 12

Let ¢t and J be the roots of the equation x* + px + g =0, If
o’ and [ are the roots of the equation x* + mx +n =0, then
what is the value of m + n?

@ p+q’+pg ® p'+q’-pg

© pP+q¢+3pg @ pP+g°-3pg

Let ot and 3 be the roots of the equation

x* —ax — bx + ab — ¢ = (0. What is the quadratic equation
whose roots are a and 57

@ x*-—ox—Pr+of+c=0

) FP-ox-Prraf-c=0

© xtox+Pr+of+e=0

d x+ox+fr+of-c=0

If the roots of the equation

x*—ax — by —ex + be + ca = 0 are equal, then which one
of the following is correct?

@ a+b+c=0 () a-b+c=0

) a+b-c=0 dy —a+b+ec=0

Let oo and B (o > [3) be the roots of the equation

x* —8x + g =10 If o — f* = 16, then what is the value of g7
(a) -I5 (b) -10

(c) 10 (d) 15

What is the maximum value of # such that 5 divides
(30! + 351), where i is a natural number?

(@) 4 (b) 6

) 7 d) 8

25,

26,

What is the value of
22x1+33x2x D+ Hd=x3=2 = 1)+

LIRET F P I R +
OB TxOxIxdxn3In2x])+27
(a) 10! (by 1M

(cy 10+10! (dy 11+10!

If A ={(1,2,3)}, then how many elements are there in the
power set of 47

a) 1 by 2

c) 4 d 8

It a, b, carein GP wherea = 0, b= (), ¢ = (), then which of the
following are correct?

I @ B, ctarein GP

1 11

a b’ c

3. \."E, JB, Je arein GP

Select the correct answer using the code given below :
(a) 1and?2only (b) 2and 3 only

(c) land3only (dy 1,2and3

2 are in GP

b+c

If ‘H'b,;,'_ are in HP, then which one of the
2

2
following is correct?
{a) a, b, carein AP
(b) a, b, carein GP
€y at+b b+c c+aarein GP
(dy a+b b+c c+aarein AP
What is value of cot®15° + tan®15°7
(a) 12 (b) 14
© 83 @ 4
In a triangle ABC,

sind — cosB — cos(C = 0.
What is angle B equal to?

(a) (b)

() (d)

WA oA
b3 H =8

If a+p= E and Ztanot = 1, then what is tan2p equal to?
(a) (b)

© )

A= e | =
e |k

If tan(45° + 8) = 1 + sin20, where _E <B< g then what
is the value of cos267?

@ 0 (b)
(e) 1 (d)
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33.

Lad
A

Let 5in28 = cos30, where B is acute angle. What is the
value of 1 + 4sin@87
J5-1
4

given that sinl8° =

@ .3 b 2
© 5 (d 3
5

If tanf = 12 then what can be the value of sin?
(a) 13 ut cannot be 13
(h) 13 ut cannot be 13

5 __3
© 13° 773
(d) None of the above
What is the value of cos” %'r: +cos? S_n?

3 3
(a) 3 (b) )

3 . 3
() 3 (d) T;
What is sin” [E+ i.i}—:sin2 [E—U] equal to?

4 4

(a) sin2@ (b) cos26
(c) 2sinB (d) Z2cosb

A vertical tower stands on a horizontal plane and is
surmounted by a vertical flagstaff of height &. At a point
on the plane the angles of elevation of the bottom and top
of the flagstall are B and 20 respectively. What is the
height of the tower?

(a) hcos@ (h) hsinB
(c) hcos20 (d) hsin20

The shadow of a tower becomes x metre longer, when the
angle of elevation of sun changes from 60” to 8. If the

height of the tower is /3y metre, then which one of the
following is correct?

(@) ND=0<30° (b) 30 <B<45

(c) 45°<B<al” (d) 60°<g<o9F

If tan~! [l]+ tan~! (5] = 1, where () < x < 6, then what
2 3) 4

is x equal to?

@ 1 (hy 2

) 3 (d 5

38,

41

42,

43,

If 3sin~'x + cos”'x = 7, then what is x equal to?
0 by —
() (b) 5

1
{c) E (d) .ﬁ

If tanc+tan P =1—tan - tan B, where then which of the
following is one of the values of (o0 + [)?

s by &
@ ®
n T
© 3 @ 3

If (1 + tan@)(1 + tan98) = 2, then what is the value of
tan{ 108)?

(@ 0

cy 2

What is the value of
sin0® + sin10° + sin207 + sin30° + ... + sin360°7

(@) -1 (b) 0

© 1 ) 2

Consider all the subsets of the set 4 = {1, 2, 3, 4}. How
many of them are supersets of the set {4}7

(a) 6 by 7

€ 8 d) 9

Consider the following statements in respect of two non-
empty sets A and B ;

(h)y 1
(d) Infinite

. xg(duB)=xegdorxeB

2 xg(drmnB)=yedand xe B

Which of the above statements is/are correct?

(a) lonly (b) 2 only

(c) Bothland2 (d) Neither 1 nor2
Consider the following statements in respect of two non-
empty sets 4 and B

. AuB=AnBiff A=8

2 AAB=pilf 4=8

Which of the above statements is/are correct?

(a) lonly (b) Zonly

(c) Both land2 (d) Neither 1 nor2

Consider the following statements in respect of the relation
R in the set IN of natural numbers defined by xRy if
=Sy +dy =01

1. Risreflexive

2. Ris symmetric

3. Ristransitive

Which of the above statements is/are correct?

(a) 1only (by 2only

(c) land2only (dy 1.,2and3



45.

47.

51

52,

Consider the following statements in respect of any
relation R on aset 4 :

1. If Risreflexive, then B is also reflexive

2 If R is symmertric, then R is also symmetric

3. If Ris transitive, then ®' is also transitive

Which of the above statements are correct?

(a) 1and2only (b) 2and 3 only

(c) 1and3only (dy 1.2and3

|
What is the principal argument of 1+ where j=./_17

3n T
(a) Y (b 3
n in
) — d
) 1 () 1
200
=
What is the modulus of [T - E ?
(a) L (b L
Yoy p
€ 1 (d 220
Consider the following statements :
n!
1. Tl is divisible by 6, where n = 3
n!
2 B +3 is divisible by 7, where n = 3
Which of the above statements is/are correct?
(a) lonly (b) 2only
(c) Both1and?2 (d) MNeither | nor 2

In how many ways can a team of 5 players be selected out
of 9 players so as to exclude two particular players?

(a)y 14 (h)y 21

c) 35 (dy 42

2n
In the expansion of [I+ ;J » what is the (n + 1)th term

from the end (when arranged in descending powers of x)7
(@) C(2n n)x (by Ci2m n—-1)x

c) C(2n, n) (dy Ci2m, n-1)

If the sum of the first 9 terms of an AP is equal to sum of
the first 11 terms, then what is the sum of the first 20
terms?

a) 20 (by 10
c) 2 0
1 1
If the Sthterm of an APis m and its 10th term is 5 then
what is the sum of first 50 terms?
@ 25 (b)y 2535
©) 26 (dy 265

53.

35,

58

a0,

6l.

Whatis (1110011}, = (10111), equal to?

(a) (101), (b)  (1001),

(c) (111}, (dy (1011},

If 2+ 37 = (10001011 1) and x + y=(11111) , then what is
(x— ¥ + xyequal to? i

(a) (1101), (b) (1001},

(c) (10I1) (d) (I111y

Consider the inequations 5x -4y + 12 <0, x + y<2,x <0}
and y = 0. Which one of the following points lies in the
common region?

@) (0.0 (b} (-2,4)

) -1,4) ) (=1,2)

Consider the following statements in respect of the function
v=|[x], x (=1, 1) where[.]is the greatest integer function:
I. Itsderivativeis 0 atx=0.5

2. Itis continuous atx =0

Which of the above statements is/are correct?

(a) 1only (b) 2only

{c) Both1and?2 (dy Neither 1 nor2

What is the degree of the differential equation

4
2 2.3
dx dx*
(a) 4 by 2
3
© 3 dy 4

A radioactive substance decays at a rate proportional to
the amount of substance present, If half of the substance
decays in 100 years, then what is the decay constant
(proportionality constant)?

(02 (s
@ Jop ® oo

fnl0 d 2in2

100 @ oo
What is the domain of the function f(x) = 1|’| —(x— 1)2 2
(a) 0.1) (by [-1.1]
(c) (0,2) (d)y [0,2]

The area of the region bounded by the parabola 3 = 4kx,
where & > (}and its latus rectum is 24 square units. What is
the value of &7

(a) 1 by 2
© 3 d 4
m
Whatis [4— @ equal to?
O (sinx +cosx)’
1 1
(a) 5 (b) 5
3
(e) 1 (G



63,

7L

What is I(ain 172 (cos x) " 2dy equal to?

@ Jtanx+c B 2Jlanx+e
© Jeotx+c (d J2tanx+e

* dx
If 4 =jg‘_ e and 12 =IE’ then whatis 7, + I,
equal to?
@ +c b) x+c

2
c) figf+e*)+c (d) fnie*—e™)+c
What is I_:idx equal to?
2 |x|

(@) -2 by -1
i 1 d) 2

How many extreme values does sindy + 2x, where

U-:.t‘ighave?
@) 1 by 2
cy 4 d) 8

What is the maximum value of the function

1
fixy=

n
=—, where Q< x <—7
tan x + cot x 2

w b L
a) 1 (b) 5
) 1 (dy 2
1 | 1
If 4/ (x) —f(—] =[1'f +—]{2x——], then what is f{2)
x x X
equal to?
@) 0 by 1
cy 2 (d) 4
If flx) = 4x + 3, then what is " f{—1) equal 10?
@ -1 by O
€ 1 d) 2
_dy
If 2y =1, then what is —— at (1, 1) equal to?
dx
@) -1 by O
w 1 dy 4
dy
If y = (x*), then what is the value of E atx=17
1
(a) 5 by 1
c) 2 d) 4

Lety =[x+ 1],—4 <x<-3 where [.] is the greatest integer
function. What is the derivative of y with respect to x at
x=-3.57

(a) —4 (b) -3.5

€} 3 (dy 0

73.

4.

75.

6.

8.

dy . .
If o (£n3)y with W0) = In 5, then what is (1) equal to?

(@ 0 (b) 5

() 2in5 (d) 5fn5

Consider the following in respect of the function flx) = 10
1. Its domain is (—o0, o)

2. Itisa continuous function

3. Itis differentiable at x =0

Which of the above statements are correct?

(@) 1and2only (b) 2and 3 only

(¢} land3only (dy 1,2and3
Whatis lim x° (cns.oc,r)z equal to?
=
|
0 by —
(a) (b) 5
{cy 1 {d) Limit does not exist
Whatis im =L equal to?
atis 10— equal to]
(@ 0 (k) 3
€ 6 (d) Limitdoes not exist
In which one of the following intervals is the function
3 2

flx)= ‘r__l+6x+5 decreasing?
3 2

(b) (1.6)
(d) (=ao, 1)(6, o)

{a) (-0, 1) only
(c) (6, =) only

If the derivative of the function f(x)=%+2m‘+l
vanishes at x = 2, then what is the value of m + 8n?

(a) -2

M 0

@ 2

(d) Cannot be determined due to insufficient data

What is the area included in the first quadrant between
the curves y = x and y = x*?

1 1
(a) g Square unit (b) 3 Square umit

1
{c) 5 square unit (d) 1 square unit

If xy = 4225 where x, y are natural numbers, then what is
the minimum value of x + 7

(a) 130 (b)y 260

(cy 2113 d) 4226

What does the equation y dv 2y =0 represent?
(a) A family of straight Iin:g

(b} A familyof circles

(c) A family of parabolas

(d) A family of ellipses



8.

If the points with coordinates (-5, 0), (5p°, 10p) and
(547, 10g) are collinear, then what is the value of pg where

p#q?
@ -2 (b -1
c) 1 d) 2

What is the equation of the straight line which passes
through the point (1, —2) and cuts off equal intercepts
from the axes?

(@) x+y-1=0 (hy x—y-1=0

©) x+y+1=0 (d) x—y-2=0

What is the equation of the circle which touches both the
axes in the first quadrant and the line y - 2 =07

(a) 12+_}-‘2—21—2_]-‘—]=U
ib) ,1'2+y2+2,r+2y+]=ﬂ
(<) xg+y2—2x—2y+1=[}

@ x4yt —dx—dy+4=0

What is the equation of the parabola with focus (-3, ()
and directrix x—3 =07

@) ¥>=3x (b x*=12y

(© »¥=12 (d) p=-12x

What is the distance between the foci of the ellipse
xer=17

@ 1 ® 2

() 2 @ 2,2

Let a, b, ¢ be the lengths of sides BC, CA, AF respectively
of a triangle ABC. If p 1s the perimeter and g is the area of

A
the triangle, then what is P(p—2a) la"[i] equal to?

@ g b) 2g

) 3q (dy 4g

A straight line passes through the point of intersection of
x+2y+2=0and 2x - 3y -3 = 0. It cuts equal intercepts in
the fourth quadrant. What is the sum of the absolute
values of the intercepts?

@ 2 b) 3

© 4 id) 6

Under which one of the following conditions are the lines
ax +bhy +e=0and bx +ay +c=0parallel (a=0, b=0)?
(a) a—b=0only (b) a+b=~0only

© a*-b*=0 (d) ab+1=0

What is the equation of the locus of the mid-point of the
line segment abtained by cutting the line x +y = p, (where
pis areal number) by the coordinate axes?

(a) x—y=0 (b) x+y=0

€ x—y=p (d) x+y=p

Ifthe point (x, ) is equidistant from the points (24, () and
(0, 3a) where a = 0, then which one of the following is
correct?

{a) 2x—3r=0 (b) 3x-2y=0

(c) dx—0y+5a=0 (d) dx—6y-Sa=0

9l.

93.

Consider the following for the next fhree (03) items that
follow:

The plane 6x + ky + 3z— 12 =0 where meets the coordinate
axesat 4, # and C respectively. The equation of the sphere
passing through the origin and 4, B, Cisx*+y' + 2 = 2=
3y—4z=10.

What is the value of &7

{a) 3 by 4

c) 6 d) 12

If p is the perpendicular distance from the centre of the
sphere to the plane, then which one of the following is
correct?

(a) D=p<035 by 05<p<l

() l<p<15 (d) p=1.35

What is the equation of the line through the origin and
the centre of the sphere?

(a) x=y=z (b) 2x=3y=4dz

(¢) Bx=3y=4 (d) 6x=4y=3z

Consider the following for the next fwe (02) items that
follow:

2x 2y = .
Let the plane —+—+—=2 pass through the point

k3 3
(2,3,-6).
What are the direction ratios of a normal to the plane?
(a) =3,2,1> (by <2,3, 6>
{c)y =6,3,2= (d) <1,2,3>

If p, g and r are the intercepts made by the plane on the
coordinate axes respectively, then what is (p + g + r)

equal to?
(@) 10 (by 11
) 12 (d) I3

If 4i + j- 3k and pi+qj — 2k are collinear vectors, then
what are the possible values of p and g respectively?

fa) 4.1 (b) 1,4
82 o 2.8
c) 33 (d) 33

If are the position vectors of the vertices 4, B, C
respectively of a triangle ABC and G is the centroid of the
triangle, then what is equal to?

G+b+@ . 2i-b-F
(a) 3 (b) 3
. b+i-2a g G-2b-2¢
(c) 3 (d) 3

Consider the following statements :

I. Dot product over vector addition is distributive
2 Cross product over vector addition is distributive
3. Cross product of vectors is associative

Which of the above statements is/are correct?

(a) 1only (b) 2only

(c) 1and2only (d)y 1,2and3



100.

101.

102

104,

105.

106.

Let d@, b, ¢ bethree non-zero vectors such that dxh =¢.
Consider the following statements

. g isunigqueif p and ¢ are given

2 ¢
Which of the above statements is/are correct?

(a) lonly (b) 2only
(c) Bothland?2 {(d) MNeither 1 nor 2

is unique if 5 and  are given

Let g and j be two unit vectors such that | g —b |< 2. If

28 is the angle between j and p , then which one of the
following is correct?
(a) (b)

1 1
0<sinB <1 only —E{sinﬁan only

(c) (d)

Two digits out of 1, 2, 3, 4, 5 are chosen at random and
multiplied together. What is the probability that the last
digit in the product appears as 07

~1<sin® <0 only

~l<sinf <1

)]

w = (d)

[§=]
th| s n | =

The frequency curve (assuming unimodal) corresponding
to the data obtained in an experiment is skewed to the left.
What conclusion can be drawn from the curve?

(a) Mean > Median > Mode

(b) Mean > Mode > Median

(c) Median > Mean > Mode

(d) Mode > Median > Mean

. The variance of five positive observations is 3.6. If four of

the observations are 2, 2, 4, 5 then what is the remaining
ohservation?

(a) 4 (b)y 5

€ 7 9

What is the arithmetic mean of 50 terms of an AP with first
term 4 and common difference 47

(a) 50 (b) 5l

(c) 100 (dy 12

What is the coefficient of mean deviation of 21, 34, 23, 39,
26, 37, 40, 20, 33, 27 (taken from mean)?

@ 011 by 022

(c) 033 (d)y 044

Consider the following for the next three ((3) items that
follow:

The algebraic sum of the deviations of a set of values x ,
X, Xy, X measured from 1001s 20 and the algebriac sum
of the deviations of the same set of values measured from
92 is 140.

What is the mean of the values?

@) 9l (b)y Y9

c) 98 dy %

107.

109,

110.

1L

What is the algebraic sum of the deviations of the same
set of values measured from 997

(a) 0 (by 10

() 20 (d) 40

If the algebraic sum of the deviations of the same set of
values measured from yis 180, then what is the value of 7
(a) 80 (b) &

(c) 90 (d) 95

Consider the following data for the next three (03) items
that follow:

The marks obtained by 51 students in a class are in AP
with its first term 4 and common difference 3.

What is the mean of the marks?

(a) 67 by 71
{c) 75 y ™
What is the median of the marks?
(a) 795 by 7
(c) 785 dy 77
What is the sum of the deviations measured from the median?
(a) -1 (by O
(cy 1 dy 2

Consider the following for the next three (03) items that
follow:

There are 90 applicants for a job. Some of them are graduates.
Some of them have less than three years experience.

Num ber of Number of non-
graduates graduates
Atleast 3
east 3 years 18 9
experience
Less lharll 3 years 6 27
experience

112

113,

Let 7 be the event that the first applicant interviewed is a
graduate and 7" be the event that first applicant interviewed
has at least 3 years experience.

What 1s P(Gﬁ?_"} equal to?

1 2
(a) 3 (b) 3

3 4
(c) 3 (d) 3
What is P(G|T) equal to?

2 3
(a) 7 (b) 7

4 5
(€) 7 (d) 7



114.

115.

116.

117.

What is P(T | G) equal to?

|

(a) 1 () 3
3 3

(c) 5 (d) 1

Consider the following for the next three (03) items that
follow:
The incidence of suffering from a disease among workers

1
in an industry has a chance of 333%-

What is the probability that exactly 3 out of 6 workers
suffer from a disease?

50 L 10
(a) 729 (b) 31
10 160
© 243 @ 739
What is the probability that no one out of 6 workers suffers
from a disease?
665 -t
@ 739 ®) 729
4 5 L
© 223 @D 729

What is the probability that at least one out of 6 workers
suffer from a disease?
28 . 665
@ 729 ® 39
653 g 56
© 729 @D 72

Consider the following frequency distribution for the next
three (03) items that follow:

Class 0-20 | 2040 | 40-60 | 60-80 | 80-100

Frequency 17 p+q 32 | p-3¢ 19

118

119.

The total frequency is 120. The mean is 50.

What is the value of p?

@ (b) 26
) 27 ) 2
What is the value of g7

@ 1 (b 2
c) 3 d) 4

If the frequency of each class is doubled, then what would
be the mean?

@ 25 (b 30

) 75 (d) 100



HINTS & SOLUTIONS

MATHEMATICS =abc| | 1 1
1 1 1| |1 1 1| | Applyng ‘ I" ‘
1 (c) 'f_“n:= p q ri=lg r p||ge—no a b
qg r p ropoq Bi—F s Applying ¢, = ¢, —c,andc,—>¢c,—c,
= abc 0 0 1
1
Ap = Ay = A, a-b b-c ¢
A+A=2A=2|1 1 1 (a-b)a+b) (b-c)b+c) c*
g r p
rop gl =abcla—b)b—c) 0 1
1 c

[Applying ¢, - ¢, —¢c andc, = ¢, - ] 3
PPINgc, -y 4 3= a+bh (h+c) ?

=3 t B =abc (g - b)}b-¢)(c—a)
g r—q p—¢q =6x2=12
' ; P_,P .q_r 3 (d LetA=|a b ¢|=0
=2 +g*+r - pg—qgr-pr] .
=—l(p—gy +(g—r¥+(r—prl<o. )
| i [

Always negative,

Applying R —R +R,+R,
2 (b) LetA=|a b ¢
ERE I =|a+b+ec a+b+c a+b+c|=0
-

b ¢ a
3 3 3
a b ¢

¢ a b



()

(d)

(d)

=a+b+e)1 1 1|=0 = 2cos?0 2cos? 6
b e a cos’®  cos’B 3 |=0
coab k %1
Applying ¢, = ¢, —candc, —c,—¢ (-+ R, and R, are identical)
=(a+b+c)|1 0O 0 Hence, for any real value of k the given matrix is singular,
b c—b a-bl=0 7 (W gj;ej:(h?;' |.::)|¢ F.;Ernd B=adj4 0
A = Aladj 4) = 0
¢ ¢-¢ b-c BA=[adj (4)] A= AT
={g+b+o) [ -F-c+ab+bc+ca]l=0 o AB=B4
=—f(g+b+ )@+ b +—ab-—bc—cal=0 So, statement | is correct
=—(a*+ b+ o' 3abc)=0 It is clear from (1) AB is a scalar matrix not null matrix
=a+b+c=0ora@+P+c—ab-bc—ca=0 So statement 2 is correct and 3 is not correct.
or @'+ b +¢'=3abe 11 | -
Hence all statement 1, 2 and 3 are correct. R (h) Let 4= [ } and B= [ ]
11 -1 1
Cd=| m m’ nn
[m n]= , 111 -1 0o
- ' —nm AB=10 402 1 ]To o
CB=Tm —mn —m> But A =0 and B.i 0
[-n —m] = N So, statement I is not correct
- mn. - m° w AB=1 = B=A"
CA=CB We know that 44 =4 A =1
So, statement | is not correct. o BA=T
m " So, statement 2 is correct.
AC=[m nl) | =[m —mn] 9. (d) GiventhatA=1
and B=A"=1"=1
BO=[-n _ml{”"‘}[_mmﬂ] NowC=A+B=1+1=2I
L—™m [O=(2F=8.1=8
AC=BC 10. (b) Given that |4] =0, |B| 0
So, statement 2 is correct. AB=A= A" AR =A"A—=RB=1
m and BA=B=B'BA=R"H
C(.4+B}=|: :\[m—n n—m| A=T
—m A=P=f=4A
2 2 So, statement 1 15 correct
_| mT—mn mn—m Now, AB'=F=[
—m*+mn —mn+m® AB=F=]
AB*=AR
2 2 S0, st B .
m- —mn mn—m 0, statement 2 is correct
CA+CB = R ={[(A+8)
—m* +mn  —mn+m’ , 2y ] 2y’ | 4
+= —=| =|1-—
So, statement 3 is correct. 1. ® [ x] [ x} ( xz]
25inf cosB 0 MNumber of terms =94 1 =10
[A|=| -2cosB sinB 0|=2 10427
-1 | | 12 (¢) Middle term of (x + )" is[ ] term = 6" term
We know that ‘We know that ceefficient of middle term is highest value.
AladjA)=14|1=21 So, statement 1 is correct
Since total number of term = 10+ 1 =11
200520 200820 6 Ceefficient of 3rd term = coefficient of {11 —3 + 1) term
1-2sin” 0 2cos?0-1 3 = Coefficient of 9" term
k 2% 1 So, statement 2 15 also correct.

13, (d) Given that

3“(:‘2!! = CIM—?



14,

15,

16,

17.

18.

19.

Uy

(c)

(a)

(b)

(d

(c)

buuue

&

24An+2n—-T=3n

n="7
g 7 7.6
€, ="C=2=2
" 2.1
.\1'-:'!I o ﬁl(‘ﬂ + “Cg_; o fil('.‘h + “C"_‘i _1]CM+5IC!T_5|C};
_|_5|C2u_s|!-:~]D
5 5 5 %
= IC:"—EI - 51("”_:3 t+° ICﬁl-?s - IC:"—:M t JCM-:? -
\I{'.':n_'_\IC::I_.'il[".‘lR_‘_.'il["_‘lu_i]C}I [;‘. "(-'r:DCn "I

:Sl(-_'-m_mcy_!l(_r”_ﬂcﬂ +:$|C1“_*|CM+5|(_'!T_MC

+5'C2“—5'f30
=0
Now, '€, ~"C,=1-1=0

3]0
1 84

3is fixed in hundred place, so no. of choice = 1
Number of choice for unit place {1,5.7,9} =4
Number of choice for tens place = 8
Number of odd number between 300 and 400
=]l x4x8=32
Vowels = [I,E}

1 2 3 45

v [v] [v]

MNumber of words in which vowels not occupy the
even positions =*C - 2!- 31 =36

Given that o, 5 are roots of equation 24 pr+g=0
w+f=—p and w. =g

and o and B* are roots of equation x* + mn +n =10
o+ Pr=(o+ Pr-3aPla+ f=—m

P A3pg=—m=m=p'-3pg .0
o' fr=(apr=q'=n (i)
m+n=p'+g'-3pg [from (i) and {({i)]

Given that o and [} are roots of the equation
M—agr—bytab-c=0

Y-(a+b)x+ab-c=0

wtff=a+b waf=ab-c

ab=afi+e¢

The quadratic equation whose roots are @ and b is
r—(a+bx+ab=0

P —(o+Pix+apf+e=0

¥oox—Pr+af+e=0

Sincex* - (a + b+ ¢) x + be + ca = 0 has equal roots
[-{a+b+c)P-4.1(hc+ca)=0

[la+ B +cf-de(a+ =0
(@+bP+c+2c(a+b)—dcla+b)=0
la+b—cy=0

a+b-c=0

Given that ocand B (o > ) are roots of the equation
»¥-8x+g=0

w+p=8ando.fp=g

(o — Py =(+pr—4up=64-dg

(a-P)=64-4g  (va>p)

2L

i

24

U

(c)

(b)

(b)

(d)

Now o —-p*=16
(e +P)—(e-pr=16

8J64—4g =16 = J64—dg=2
6d—-dg=4 = g=15

30!+ 35!=30! +35.34.33.32.31.30¢!

3011+ 35.34.33.32.31)

1 4 35!.34.33.32.31 is not divisible by 5

So, maximum value of # such that 5" divides 30!

[30] {30} [30]
| =+ =+ = |+
50 st Ls
=6+1+0+0..=7.
22xD+33=x2=x1)+4(d=x3=x2=x1)+5
(524%x3% 2% 1)+ e +90xBxTxhxSxndx3x
2x1)+2
=2+2204+ 33+ 4404+ 55+ . +99!
=M+ (2+1)+3.30+44! +55!+....+99!
=3+331+44!1+55!+....+9.9!
Proceed further we get
=91+991=10!

A={(1,2,3)}

niA)=1
Mumber of elementin PA)=2'=2

a, b, carein GP

b =ac el
Squaring both sides
(PP =a*c
ooat b et arein GP
From (i)

(IT 11
— | =—x—
b a c

are in GP

1
c

| —

1
a
From(i)

b=vac = (V&) =ab
[+ a=0,b>0andc=0]

Ja.Jb.Jc arein GP

) a+h b b+c. i ELP
—2 » ,—2 are in H.

2 2 N 2 2a+2b+c)

b a+h b4c l(a+bib+c)

(a+b)h+ci=bla+2b+0c)
ab+ca+ b +bc=ab + 26"+ be
b=ca

a, b,carein GP.
cot’15% + tan’15°

=cosec’ 157 — | +sec’15° -1
=cosec’ 15" + sec?]15° -2




(d)

U

(©

1 1

== t——"2
sin~ 159 cos™ 157

sin®15°+cos” 15°

- -2
(4sin” 15°.cos” 15%)

B—

- f —2=i—2=16—2=14
sin® 30° 1
4
In AABC
A+B+C=n

B+C

sind = cosB + cosC = 2cos

.c:irmz!=21:c:s.(E A L.COs s-¢
2 2 2

B—(_']
2

A A A
2sin—.cos— = 25111—.-::0&[
2 2

A [B—C]
cos - =cos

.COs

)

[-B+C=mn-A]

B-C

2
A_8C _ L eec
2 2 U
A+C=B = m-B=B
=X
2
1
ane=1 = Zmna:E
. = tan(| J=ta T
U+B—4 an{o + )= n
tana+anf
l-tana.tanfp
tanc + tanP = 1 — tana . tan}
l+|:a p=1 : tan[}
P S
I+2tanP =2~ tanf
1
IdIlﬁ=§
2xl
2 3 2 3
an.ngﬁ:ta—n‘?= 3-—>-:E=‘—
1—tan” [ I—l 38 4
tan(45° +6) = 1 +sin 20 9
tan45°+ganf  2tand
1—tan 45°.tan 6 l+tan’ 0

3L

32

SR U R U

U

(a)

(c)

(b)

|

I+tan = Ztan®
l-1an@ 1+tan’ 0

2tan0  2tan®

I-tan® [+tan’@
2tan 0 (1 +tan*0)=2tan O (1 - tanf)
tan O [1 + tan®0 - 1 + tan 0] =0
tan*B{tan B+ 1) =0

tanB=0 or tanB=-1 (Not possible)
—T T

- L—<Be—

Za]

MNow, cos 20 =cos 0 =1

sin20 = cos30 = sin (90" - 30)

20=90"-30 = 0=18"

Now, 1 +4sinB=1+4sin 18°

— 144, E =3

4
0= ==L Letposk bo12
tan =12 B tp= =

h=p? +b> =25k + 144k =13k
Since value of tan 8 1s —ve therefore 6 lies in 2nd and

3rd quadrant.

_k;ir19=£=ii
h 13

2 2
cos* 1% 4 cos* O = [cr::s2 7—“] +[c052 S—E]
8 8 8 8

25m

2
mslT—n—conzS—n +2c0st ?—n_cm
8 8 8 B

[ (Tn s, (7n sm\T 1 7 snl
= (—I}.«:m[—+—]mn[———ﬂ +—[2¢m—.ms—}
I 8 8 8)] 2

8 8 B

. dm . om ! | I T ?
sin—.sin— | +—|cos—+cos—
2 4 2 2 4

NI ALY P U O U
VR 2l V2l 24 4

[~ sin®x —sin®y = sin(x + y).sin(x —y)]

= sin g.sin 20 =sin 20



L
wh

37,

(c)

n
BC = 2sin'x+ E:rc
tanfl = — T T
PC i = 2sin'x=— = sin'x=—
= PC=BCcot® .() p 2 4
In A PAC s 3 x=sing=%
h+BC 2
tan 20 = C 38, (b) tano+tanP=1—-tana.tan
= PCun20=hibC A ¢ tanortanf _,
2tan6 1 —tan . tan B
= BC.coth. ——5—=h+BC 7
l1—tan™ 6 = tan{a+B}:lanz
28C . m
® e " S arpol
, 39 (M v (l+tanB)(l+tan90)=2
-, MmO, . = 1+tan90+tanO+tan . tan90=2
1—tan® 0 = tanO+tan90=1—tan0.tan90
 1-w@n’e ‘ - tan B+ tan 96 _
= BC={— 75 h=cos20h A 1—tan®.tan 90
(b) InAAPB = tanB+98)=1
e V3x = tan 100=1
tan 60° = —— 40, (b) sin0% +sin 10° + sin 20° + sin 30° + .... + sin 360°
&P A A = (sin 0° + sin 360°) + (sin 107 + sin 350°) + (sin 20° +
NG 3x x P B sin 340%) + ... +sin 180°
= 3= BP =2sin 1807 . cos 1807 + 2 sin 1807 . cos 1707 +
25in 1807 . cos 160°) + ... + sin 180°
= BP=
]M:QB @ —040+0... 40 [~ sin 180° = 0]
=0
0= 3x \E_\' B ﬁ 41, (c) The subsets of the set {4}
Wnb=""PF T x+x 2 — {4}, (1,4}, (2.4}, {34}, (2.3, 4}, (1,2.4}
{134}, {1,2,3,4}
1 c:'ﬁ{l number of subsets of the set (4] =
52 42 (d wxeCAUB —pneA and neB
30° < B < 45° So, statement 1 15 not correct
| O x LetA={1,2},B={2.3} = AnB={2)
T afl afxj_m
(a) - tan [J+mn [3}—4 cleArB Butle A
S0, Statement 2 is not correct
-1 el -1 . (c iven that A and B are non empty set statement-
= tan | — |=tan  |-—tan l 8. @ Gi hat A and B pty !
2 Llet xe AuB=xeAorxeB .
l—l XeArnB=xecAadx B ..
~ tan'% - @ _f from (i) and (i)
3 1+ A=B
2 LetA=Bthen A UB=A~B
x 1 So, statement | 1s correct
= tan'Z=tan '[—) Statement 2
3 3 Given that AAB=Q
- %% ~ =1 - AAB=(AUB)-(BRA)=Q
() 3sin'x+cos'x=m ?&UB:B;.A:}A=B
o 2 in x4 sind x4 cos ¥ = 0, statement 2 is correct

In APBC




H

(a)

(d)

Given that
R={(x, y): 3 =5y + 4y =0, x, y = N|
x—Sxy+ 4y =0

= —dxy-xy+ 4y =0
= X(x—4y) -y (x4y)=0
= (x-y)(x-4y)=0

For reflexive.
(x=x)(x-4x)=0

L xeR

Soitis reflexive

For symmetric

Let (x,v)eR
x-Sxy+dy'=0

but

¥ — Sxy +4x°

may be equal to zero
Soitis not symmetric

For transitive
Let(x,y) R
¥ -Sxy+ 4y =0 ki)
and(y, z) eR
Y8y +422=0 i)

from (1) and (i)
X = Sxy + dy' = y* - Syz + 42
X+ 3y -4 Sxy+ S5yz =0

(= 5Sxz+ 425+ 3y’ —47° + 5xz - Sxy + 5yz) =0

Sy -4zt 4 5xz—5xy+5vz # ()
SE-Sxz A # 0

Sixz)eR

So, it is not transitive

We know that

IfR {x¥): x e A and v & B then

R = {{v.x):ye Bandx € A}
Statement-1
Let R is reflexive

S eR = (xx)e R

So R 'isalsoreflexive

Statement 2

Let R is symmetric

and(x, vy e R=(v,x)eR A1)

Let(y,x) eR' = (%, y}eR_]

So R is also symmetric
Statement 3
Let R is transitive

SO:- (X'Y}E R a“d(_‘fa Z:} ER:}(}(,Q) ER

LixyieR=(wx)eR

wz)e R=iz,v) eR

and(x,z)e R=(z.x) eR
SdzyleRand(z,y) e R={z,x) e R
So R is also transitive

46.  (b)
4. (0
48 (d)
49, (b
500 (o)

LetZ=y ot 17 1 1,
ei 1-i 141 2 2

T i
SB= s But z lies in 4" quadrant

-1
.~ Principal argument = vy

S 8T

E
_+_
4 4

=1

Statement 1
Letn=4

n! 4!
L a = E =
Statement 2.

Letn=35

4 is not divisible by 6

=23 is not divisible by 7.

Selecting 5 players out of 5 players (exclude two

particular players).
='C _16_ 21
21

(% + 1" term from the end of expression

1 n "
[x+;] =[ﬁ+1} term

1 =N
from begining of expression [; +X ]
In
o+ 1)y term of [; + KJ is

T1'|+l — chn [l] X" = ch.n
X



51

52

53.

35,

(d)

)]

(a)

(b)

According to questions
8,=5,

%{2a+ 8d) =%(2a+lﬂd)

= 18a+72d=22a+ 110d
=da+38d=0=2a+19d=0

20
'. Szﬂ =?[23+19d)=':}
a —L:}af-ﬂ-d—i i
SRTe o W

1 1
dp=—=a+9%=- i
10 5 5 ... (1)
from (i) and (i1), we get
| |

a=—andd=—
50 S0
BTN
2150 350 2 50

(LHI0011), = 1= 2°4 I 274 1 284 214 20
=64 +32+16+2+1=115

(10111, =1 =2+ 1 P41 x2 4120
=16+4+2+1=23
STI001T), = (10111), =115+23 =35

20511
21210
1

Wy =2 2 22 2
=256+ 16+4+2+1=279
R+y=2+214+2242142°
=16+8+4+2+1=31

(x+ )r}[xz— xy+ yzl

Now, (X—y)* +xy = ty

3.3
Koy m

X+y 31

1

0

1[0

S 9=[1001],

{a) -+ x::-Ua_ndy:sU

So(0, 1) not lies inregion

{(b) -2 + 4 = 2 is not less than 2
So, (-2, 4)not lies in region
fc)-1+4=3=2

So, (-1, 4)not lies in region
dy-1+2=1<2

and 5 (=1)—-4H2)+ 12==5-8+12=-1<0

k| | O

58.

(a)

()

(a)

(d)

(c)

Since, satisfy all inequation
So,(—1, 2) lies in region

Slope of tangent at x =015 0,
So, desirative 150
It is clear from graph function is discontinuous at x =0,

(] -()"
(@&

~ Degree =4

j]—dp=—kIdI

P
= {np=-kt+ C
When £ =0, P=8P
mp=C=
putt=100and C= {np
Inip/2) =100k + inp
= fnp-(n2=-100k={np

fn2

== 00

) = 1-(x-1)?
Sl-x=1F=0=1-x"+2x-1=0
=x(x-2)=0=x(x-2)<0

+ -+
—0 02 =
~xe [0,2]

Required area
24, = z]': 2k V/x dx

3 k

= 2k %xz =12
o

1 2 3
:>k2x?k2:5

4 3
=k =fx—=9
2

= k=30k=>0)



65,
b1d n
j‘- dx _L“j dx
6l.  (b) n{sinx+msx}: \En[l ) 1 :
——&iN X+ ——CO0s
V2 J2
n L
1 !‘l dx 1 i‘F 2[:: )
= = — | sec”| —x |dx
ﬁ“(casz[ﬁ—x] ‘ED 4
4
i
b —L;m[l—x] 4 —_—l{mnﬂ—lanl] o
NE] 4 NE) 4
_-_‘[U_L]_l
N ]
R 3
62 (b) Letl= _[(sinx) 2{cosx) Zdx
| dx
] T
(sinx)? (cosx)? cos? x(tanx)2
7
=.|-sec‘xdx
+/tan x
Let tanx = t* = sec*x dx = 2udt
1
=_[Tx2tdl=2_(1dl=2|+c 67.
=24/1anx +c¢
x x
6. () I=[——dx=[——dx
et +e " &y L
c!
2%
= [ Sy
e *t
2%
5 [|+[2=J'e +ldx=Ildx
e 41
=x+C
1 x
64, (b) I_zmdx
—J_Ildx [ x| ==x,x<0]
-2 _x e 8.
- 1
= _J-_2 dx = _[“‘]—2

= (D=2} =-1.

(b)

(b)

(d)

(@)

Let fix) = sindx +2x
f'(x)=4cosdx+2=0

CO‘;4X——1—C‘DS[R—E]
=TT 3

T
X=—,—
6 3
sinX —Cosx
f(x)= =— 2
X +Cotx  gin® x +cos” x
1 .
=—sin2x
2

f'(x)=cos2x =0
. T
LK =—

4

mn

frix)=—2sin2x=-2sin—=2<0

J

. ) T
~ Fix)is maximum at x = I

- Maximum value is

(3)-1e(5)

4 1 [ﬂ =(2x ¥ %][2;; _ﬂ

4t'[x)—f[l] =dx? -iz
X X

1
Replace x by < we get

-tlf'[l]—f{x] =i2—x

X X
fromd = (1) +(i1)
4

1
lﬁf(x}—alf[—] =16x° -
X x-

4f[l]—f(xj =
X x
151(x) = 15x°

s =%

Now, f(2)=2"=4,
Given that fix)=4x + 3
.. fofo i—1) = ffR-1)))
={(f(4(-1)+3)=1Hfi—1))

wunel1)

i)

=f(@d(—1)43) =f-1)=d(~1) + 3=—1



7L

{a)

(b)

(d

xy=1
Taking log both sides
ylogx +xlogy=0

¥ L
o =+logy+—y'=0
v log x + N 2Y yl“"

putx=1,y=1
yiog(1)+ 1+ logil)+y' =0
O+1+0+y=0=y'==1.

X 2
y=(x) =y
Taking log both side
log v=x"logx

21

l{j—!’r:Q}r..longlc —
y dx X

1d
——Y:leogxﬂlc
ydx
putx=1,y=1

j—y= 2logil)+1=1

X
w4 xa-3
“Fex+ 12
=[x+1]1=-3
Ly=-=3

d_}r=ﬂ
dx

j—i:(fni)y — jidy:{fnﬁ]fdx

fmy=(n5)x+c
putx=0.vy=In5

m{in5)=0+c=c=In({n5)

Soiny=(n5)x+ m(fns)
putx=1

Mmy=fn5+Mm{n5)=m(5ns)

y=5{n35

x1 0

at

Itis clear from function that domain = | -, :x:-} and

it is continuous function

unique tangant can be drawn at x = 0 so, 1t 18

differentiable
atx=0

74,

5.

6.

8.

(a)

()

(b)

()

(b)

lim
x—0

3 2
. X , X
= lim ——= lim [—J X

x* (cosec x)*

x—=llgin=x x—0lsinx
=1.0=0

o (1))
lim = lim

x—)l\.q—] a—l x—1

C (x=DExa DVE )
= lim

sl x=1
=(1+141) (1+1)=6

3 2
f(x}=x——l+6x+5
3 2

flix)=x"-Tx+6=0
Lx=1.6
+ +
B
. f(x) isdecreasing in (1, 6).

Fx) =2 4 2nx +1
X

L) =%+2n
X

given that {"(2) =0

. -m

T 2)?

-m+8n=10

= 8n-m=0..... (1)

from equation we can't find value of m + 8n.
¥=X.oli)

+2n=10

Solving equations (1) and (i1) we get
. Required area

= j‘; xdx - L;xgdx

:[

(a)

1 1
LS TS N S U}
2 41 2 4 4
]
xy=4225:>y=4225
x
4225
Let S=x+y=x+
9 4-)
Ez - 2:5=G
dx X
—x=03



8L

d’s 24225
dx? X

d’s 24225

—2 = 3 = '0

dx (x=055) (65)
X+ vis minimum at X =65 and y = 65
Minimum value of x + y =65 + 65 =130

€ x—-2y=0

1 1
5y =2] o

fny=2{nx+ {nc
fny={nx*+ (nc
(ny = fn(cx?)
y=cx’
It represent the equation of parabolas.
{(c) Since(-5,0), (5p°, 10p) and (5q°, 10q) are collinear.

=5 0 1
5p7 10p 1|=0
s5¢° 10g 1
-1 01
= 5x10| p* p 1|=0
9 q 1
Applying ¢, —¢ +c,
0 0 1
= 50/p*+1 p 1|=0
q3+1 g |
= glp+D-plg®+1)=0
= pg+q-pg-p=0
= Pq-pgi+q-p=0
= pqglp-q)-1(p-9=0
= (p—-q)ipg-1)=0
= pg-1=0= pg=1 - p#q)
Let line cuts off equal intercepts ‘a’ from axes

—
N
—

Equation of line

i+l=l = X+y=a

a a

Since it passes through (1. -2)
1-2=a = a=-1
Required equation is
x+y+1=0

87

()

(d)

)]

()

(a)

Since circle

]

touches both
the axes in the /1’
first quadrani and 1

theliney-2=0
cocentre (1,1)
radius =1
. Equation of circle is
(x—1pP+(y=-1r=1
=X+ -2x-2y+1=0
Focus of parabola = (-3, 0) = (9, ()
—=a=-3
Equation of direction x -3 =10
., @XIS 1S X-axis
So, equation of parabola
y=dax =y =4(-3)x
= ",r: ==12x,
Given equation of ellipse
7
£+ :'rz =1
1

X +2yi=1= 1
2

1
=a?=1 and b =3

B TP

1 1
?=a’-br=1-=—==

2 2
L
J2
The distance between foci of ellipse
2
=2C= 5 V2

Given that sides of triangle be a, b, ¢,
perimeter=P=a+b+c¢

L §=—
2

Areaoftriangle A=q
we know that

A A
W ss-a)

A
=5 (5-a)tan E=f5

P(P-2a)tan % =42q

Equation of line passing through intersection of two

given lines is:

X+2y+2+ A(2x-3y-3)=0
(1+28)x+(2-34)y+(2-34)=0



. __2-3M)
X-intercept (a) = 120,

_ by (2730
y-intercept (b) = 243

since line cuts equal intercepts in the fourth quadrant
.. If y-intercept is —1 then x-intercept is 1
Now |a| + [b|=|1|+ |-1]=2
{c) Sinceax +by+c=0andbx + ay+c=0are
parallel

a b

m=—=af b =D
b a
(a) Given equation of line is
X+y=p
i+i=|
PP

. line has equal intercept P with coordinate axes,
.. Midpoint of line segment

_[PP
272
Let (h, k) be the locus of the mid-point of the line segment

~h=Landk =P
2 2

~h=k

So, equation of locusis x =y

e x—y=0

(c) Letp(x,v), A(2a, 0)and B (0, 3a)
According to question

PA=PB = PA’=PB’

(v =2ay + (-0 ={x -0 +(y-3a)
=’ —dax + da’ + y* = x* + ¥y —Bay + 9a°
= dax —6ay +5a’=0
=dx—-6y+5a=0

For questions 91 to Y3
ox+ky+32—12=0(k = )

=X t+ky+3z=12

XV Z
=ttt ==1
212 4
k

A{Z,[},D],B[f},%,[})cm,ﬂ, 4)

Given equation of sphere is

Pyt -x-3y-4z=0

Compare with general equation of sphere
XNyt 2px 4+ 2fy+ Zhz 4 ¢=0

—Lf=-2 h=-2,c=0
g__i - 2- =—4C=

.. centre of sphere = (—g, —f, -h)

39

9l.

5 £

12
(b) Since B[U-T-U] lies on sphere

2
0+[E] +0—0—3[E]0=0
k k

(3
k)| k

12
:?I—3=0 [ k #0‘]
=k=4

3
(b)  Perpendicular distance from centre (1-5-2] tothe plane
6x+4y+3z-12=0
3
6+4[2)+3(?}—12

V3641649

6+6+6-12
=i_i=0lfm

NN

(d) Equation of line passing through (0, 0, 0)

3
and []-E~2J is

x=0_ y-0_z-0
1 3 2
2
Gx=4v=23z
For question 94 and 95
Since point (2, 3, — 6) lies plane

=:-£=2=>k=2
k

So, equation of plane is
x+ﬁ+i=2

3 3
=3 +2y+z=06
(a) Direction ratios of a normal are <3, 2, 1>
(b) 3x+2y+z=6

i+i+£:]

2 3 6
- Intercept on axes are 2, 3, 6 respectively
S P=2,q=3andr=6
Lptqtr=2+3+6=11



96. () 4i+j-3k and pi+qj-2k arecollinear vectors

4 1 -3
T EE = F‘:zxd:%
p q -2 3 3
and 2 3

97.  (c) Given that E'E and ¢ are position vectors of the
vertices A, B and C resp.

o ) i+b+¢
. position vector of centroid G=
. d+b+e .
Now, vector AG = 3 —d
_b+t-2a
3

98 (c)
Thus, the dot- product is distributive over addition

ca(b+C)=d-b+d-¢

and §x(b+0) =axb+axc
Thus the cross product is distributive over addition
ix(b+3) =@ b-@he
and (ixb)x¢ = (@.8)b—(E b)a
" dx(bx¢) # (@xb)x ¢
Thus cross product of vectors 15 not associative
9. (b)) Giventhat jxph=2¢
=alcandb e
If b and ¢ are given then any vecior g coplanar with
b is also perpendicular to g,
So, 3 isnot unigue
If 4 and p is given then its cross product is unique
So ¢ is unigue,
100. (d) Giventhat |d|=b|=1
and |—bl<?2
—|i-b)P<4
=|af +|b* -2/dlblcos20<4
= 1+1-2cos20<4
—cos2i>-1
= 1=2sin’B=-1
= sin = |
= —l<sinf<]
101. Since two digits are chosen
thenn () =°C,

To get last digit O there are two cases =2 x 5= 10
or4x=5=10

2 1
Hence, Probability = w—— =<

102, (d) Since frequency curve has left skewed so, In this case
maode is the greatest and mean is the lowest hence.
Option (d) is correct.

2!

103. (c) Sincevariance = ="1 _(x)?
n

O e et Has S _[2+2+4+5+ x]z

n n

2

_4+4+|6+25+x2_[13+x]'
- 5 5

i6

On solving, we get
2 = 13x-7=0
—x=7
4. (d)y Givena=4,d=4andn=350

hence S = g[Za +(x-1)d]

=E[2x4+49x4]
2
=501[4+98]
- 5 S0=102
X="0 - =102
MNow h 50

105. (b) Here mean
_ 21+34+23+39+26+37+40+20+33+ 27
10

:@:}3[}
10

Mean deviation
9 A | ST +94 | =4 +T + 104 | =10 +3+ | -3 |
10

— =066
10

Mean Deviation

Coefficient of mean deviation =
Mean

=88 42
30

For () 106 to 108
Here, (x,— IDD]+(x:— 100y + .....+(xn— 100y =—20
henc&(xl FN R+ x")— 100y =—20

Or N xn:I(I(In—ZO i)
and accoding 1o question for same set

X, +X,+ X+ X =920+ 140 i)
from (i) and (ii)

106, (d) 8n=160=n=20
fl‘i:lll'l(i)}tl+}t2+1_.‘ ..... +xn=1980
100x20-20
20 N

Mean = = 99



107, (a) Acc to gquestion
e, 3,3+ xnj—‘}‘}n
= 1980 -99 = 20
=0
108. (¢} Acc. to question.
(X, + X, + X+ X)) ~ 20y =180
1980 - 20y = 180
or 20y = 1800 = y =90

109. (d) Sp= %[?_M (n-1)d]

51x1358
= 2 [8+50%3] = 2" = 51x79
2 2
S,  51x79
=== =79
Mean 31

th
51+1
110, Median=Middle[erman.P=[TJ term = 26" term

nT,,=4+252(3)=79

111. (b) Sum of deviations measured from the median

=5 —n x Median
=51 xT9-51=79=0

12 vy . n[Gﬁ'T] = P (Graduates less than 3 years experience)

=36

PG T) = 3 =§

s|%

= 2
113, (e '-'P(GnT}=;

= 63 7
P(Ty=—=—
M 90 10
- 2
— PGNAT) 5 4
SPIG T =——— == =—
( ) P(T) T 7
10

114, (d) - n(TG)=27
n(G)=9+27 =36
SPT/Gy= LC‘G)

P(G)

27

90 _ 27 _ 3

36 36 4
90

For questions 115 to 117

Let P = probability of workers which in suffering from disease.

-1
3

115.

116.

117,

118
119.
120,

q=1-1_2
- 3 3
dl Pix=3=06 13 13—_6'5'4341—@
@ P&x=39=0%:(3)13) T321°3% 729
a ' 6
1 2 2 64
by P(X=0)=6 [_] [_] SEA .S
® PX=0)=6c)|3]3) ~3% 729
(b) P[xEI):l—P(K:G]
__84 _665
729 729
(118-120):
Cl fi % fixi
0-20 17 10 170
20)-40) P+q 30 3P+ 8)
40-60 32 50 1600
60-80 P-3g 70 TOP-210g
HO-100) 19 90 1710)
68+2P-2g 3480+ 100 p— 180g
o068+ 2P-2q=120
—p-q=26 e (1)
50 = 3480+ 100P —180q
120
GOO0 = 3480 + 100 P - 180q
=5P-9=126 LA
On solving equation (i) and (i1) we get
P=2Tandq=1
()
(a)
(b) If frequency of each class is doubled
n n
ZK&Zﬁ z}(if‘i
S NewMean ==L 4=l
i 2y fi
n
inﬁ
=L =50
zfl
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