100

11.

12,

13.

14.

15.

MATHEMATICS

If A and B are two given sets then A N (A n B)€ is equal to

A) A B) B C) o D) A n B¢

Let R be a relation in the set N of natural numbers defined by the relation
nRm < n is a factor of m. Then the relation R is

A) reflexive and symmetric only B) symmetric and transitive
C) reflexive and transitive D) an equivalence relation
The domain of \x - 1 +4/8 —x is
A) [1, 8] B) (-8, 8) C)[1, 8) D) (1, 8)
If fix) =257, x = —1, then f1(x) is

X+ 1 1 +% 2 1
A)x—l B)l—x C)1+x D)x—l

The function f : R - R defined by f(x) = [x], Vx € R where [x] denotes the greatest
integer less than or equal to x, is ‘

A) one-one B) onto

C) both one-one and onto D) neither one-one nor onto

In a college of 300 students, every student reads 5 newspapers and every
newspaper is read by 60 students. The number of newspapers is

A) at least 30 - B) at the most 20

C) exactly 25 D) none of these

The identity element for the binary operation * defined on Q ~ {0} as

a*b=a2—b VabeQ-{0}is

A) 1 B) O C) 2 D) none of these

Set A has 3 elements and set B has 4 elements. Then the number of injective
mappings that can be defined from A to B is

A) 144 B) 12 C) 24 D) 64
Iftan? 6 = 2 tan? ¢ + 1, then cos 20 + sin? ¢ is equal to

A) 1 B) O C) -1 D) 2

The value of cos [tan‘1 (tan 15 Zn)] is

A) Vl—g B) —% c] 1 ‘ D) none of these
The-equation k sin x + cos 2x = 2k — 7 possesses a solution if :

A) k>6 B)2<k<6 Clk>2 D) none of these
The number of diagonals that can be formed by a polygon of 100 sides is

A) 4950 B) 4850 C) 5000 D) 10000

If tan o, tan B are the roots of x2 — 3x — 1 = 0 then the value of tan (o + B) is
1

A) b} B) 1 C)% D) none of these

The first three terms in the expansion of (1 + ax)?, (n # 0) are 1, 6x, 16x2. Then
the values of a and n are respectively

3
A) 2and 9 B) 3 and 2 C)% and 9 D)§ and 6

If n arithmetic means are inserted between 2 and 38, then the sum of the
resulting series is obtained as 200. Then, the value of n is
A) 6 B) 8 C)9 D) 10




16.

17.

18.

19.

20.

21.

22,

23, °

24.

25.

26.

a0s

28.

The amplitude of sin% 1 (1 — COS 'g') is

Lis LS i ok
a) 25 - Bls Qg P10
The equation of a circle with origin as centre and passing through the vertices of
an equilateral triangle whose median is of length 3ais
A) x2 + y2 =932 - B) x2 + y2 = 16a2
C) x2 +y2 =432 D) x2 + y2 = g2
An arch is in the form of a parabola with its axis vertical. The arch is 10 m high
and 5 m wide at the base. Height of a point on the parabola which is 2 m from
the centre is _
A) 2.6 m B) 3.6 cm C)4.6 m D) none of these

An ellipse has a minor axis of lehgth 6 and distance between its foci is 8. Its
equation is : ‘

2 ¥ _ A s A X2y
Al *5 =1 Bg+g=1 Cg+5 =1 Hige *'g =4
If a number of two digits is formed with the digits 2, 3, 5, 7, 9 without repetition
of digits, the probability that the number formed is 35 is .

1 1 1
A) 10 B) 20 C) 30 D) none of these
Three of the six vertices of a regular hexagon are chosen at random. What is the
probability that the triangle with these vertices is equilateral?

3 S 1 1
A 1o - Blgo €120 BT
In a school there are 1000 students, out of which 430 are girls. It is known that
out of 430, 10% of the girls study in class XII. The probability that a randomly
chosen student studies in class XII given that the chosen student is a girl is
A) 0.2 B) 0.1 C) 0.4 D) none of these
If 2P(A) = P(B) = % , and P(A|B) =% then P(A U B) is

LI 11 11 10
& o B 36 ©) 26 D) %6
Coefficients of variation of two distributions are 50 and 60, and their arithmetic
means are 30 and 25 respectively. Difference of their standard deviation is
A) O . B) 1 €} 1.5 D)2.5
Which of the following is not a statement?
A) Smoking is injurious to health.
B) 2+2=4,
C) 2 is the only even prime number.
D) Come here.
If the line joining two points A(2, 0) and B(3, 1) is rotated about A in
anticlockwise direction through an angle of 15° the equation of the line in new
position is : :
A) y-\Bx+2\3 =0 B)x-3y+ 243 =
C) x-43y=0 D)x+43y-24/3 =0
The length of the perpendicular drawn from the point P(3, 4, 5) on y-axis is
A) 10 B) /34 C)4/113 D) 5¢/2

Equation of the plane passing through the point (5, 2, —4) and perpendicular to

e . LN
thelme2 E Ja is
A) x+2y-2z=10 B)2x-y-2=10

C) 2x+3y-2z=20 D)x-y+2z=20

]




29.

30.

31.

32.

33;

34.

35.

36.

37.

38.

39.

40.

41.

42,

Distance between two planes 2x + 3y + 4z =4 and 4x + 6y + 8z = 12 is

2 '
A) 12 units B) 4 units C) 8 units D) \/—229- units

The unit vector perpendicular to both T+ 3\ and 3\ +k is
AA A.8.1 : ALA_R
U N ﬁ 1—]+ﬁ 1+ ] + L] =
A1 —j + B) C) D)
V3 \3

Area of the parallelogram whose diagonals are T+ 23\ + 3k and -1 - 23'\ +k is

A) 320 B) 55 ¢) 580 D) 370

iy |5) x B | -a b , then the angle between the two vectors a and D is
yis T s

A) O B)5 03 D)z

If A and B are symmetric matrices of same order, then (AB' — BA') is a

A) skew symmetric matrix B) null matrix

C) symmetric matrix D) none of these

cos o -sin o
IfA=[ . :| then A + A' =1 if the value of a is
sin @ cos o

A) g B) % C) n D) —3575

If A is a square matrix such that A2 = A, then (I + A)3 - 7A is equal to
A) A B)I-A C) 1 D) 3A
(where I denotes unit matrix of order of A)

If A is an invertible matrix, then which of the following is not true?
A) Al = |A|-L B) (A2~ = (A-})2 C) (A)! = (A7) D) none of these

a 0 O
IfA=| O a O | then the value of |A| |adj A| is
0 0 a

A) ad B) a® C) a° ' D) a27
1 sin 6 1
Let A=| —sin 0 1 sin 6 | where O < 6 < 27, then
-1 —sin 0 1 i
A) DetA=0 B) Det A = (2, ©) C) Det A € (2, 4) D) Det A € [2, 4]
. +.3 -1 - £ -2 -3 . ;
The lines X_3 =X = = = 55 and x_ll =3 5 = e 5 are coplanar if k is
equal to
A) -1 B) 1 , c)2 D) -2

Equation of the plane passing through the line of intersection of the two planes
X +y +z=6 and 2x + 3y + 4z = -5 and passing through the point (1, 1, 1) is

A) 20x + 23y + 26z = 69 B) 14x + 15y + 13z = 38

C) 25x+ 24y + 232 =68 D) none of the above

The function f(x) = [x] where [x] denotes the greatest integer function is conti-
nuous at d
A) 4 B)-2 Cy1 Dj 1.8
. . {sin l, ifx#0

The value of k which makes the function defined by f(x) = X 5

- k ifx=0
continuous at x = 0 is
A) 8 B)1 ' C)-1 D) none of these




43.

44.

45.

46.

47.

48.

49.
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51.

52.

S3.

54.

The function f(x) = e!*l is

A) continuous everywhere but not differentiable at x = 0
B) continuous and differentiable everywhere

C) not continuous atx =0

D) none of these

The local minimum value of the function f(x) = 3 + |x|,x € Ris

A) -1 B) 3 C) 1 D) O

The volume of a ball is increasing at the rate of 4n c.c./sec. The rate of increase
of the radius when the volume is 288 c.c. is '

d 1
A) € cm/sec B)glé cm/sec C)é cm/sec D)ﬁ cm/sec.

A cylindrical tank of radius 10 m is being filled with wheat at the rate of
314 cubic metre per hour. Then the depth of the wheat is increasing at the rate
of

A) 1 m3/h B) 0.1 m3/h
C) 1.1 m3/h D) 0.5 m3/h :
If f and g are two differentiable functions satisfying g'(a) = 2, g(a) = b and fog = I

" (identity function) then f'(b) is equal to

A) —é' B) 2 C) % : D) none of these

A car travels a distance S mts in t seconds given by S = 20t — 4t2. Before coming
to rest, it moves a distance of

A) 25 m B) 20 m C)40 m - . D) 30 m
Ify =log (%—12%3 , then %ﬁ is equal to

A) 2 cosec x B} 2 sée % C)2tan x D) 2 cot x
If y = tan™! (lf—u;o);—;) , then % is equal to

A) 2 B) % C] 2x YA D)%

g '
Iff'l—-\/—; = k sin"! (2%) then k is equal to

A) alog 2 B)% C)% log 2 D) og 3
f iz (b'(f)(?( )_‘;(::)x L (x) [log ¢(x) — log f(x)] dx is equal to
2
A) log%%)' +C | ‘ B)%[log%%)'] *C
C) %%l log%%)' + 0 D) none of these

‘ ' y :
If f(x) = A sin (%) % B, f'(‘é‘) = \/—é and ff(x) dx = gné, then the constants
0

A, B are

2 3
A) 5 and 5 B) = and = Q) Oand—% D)% and 0O

If f(x) = f |t| dt then for any x = O, f(x) is equal to
-1

A)%(l—XQ) B) 1 - x2 C)%(1+x2) D) 1 + x2




55.

56.

87.

58.

59.

60.

The area bounded by the curve xy = 4, the x-axis and the linex =1, x = 3 is

A) 2 log 3 sq.units B) 4 log 3 sq.units

C) 3 log 3 sq.units D) none of these

The area enclosed between the curves y = ax?2 and x = ay? (a > 0) is 1 sq.unit.
Then a is equal to

L 1 1

A) \/—5 B) 5 €] 1 D) 3
27 3/4 2y 1/3

The order and degree of the differential equation [1 + (%) :l = (g;{%) is
A) 2 and 3 B) 2 and 4 C)3and 4 - D) 1 and 2
The integrating factor of the differential equation gﬁ xlogx) +y =2 log x is
given by |
A) e B) log x C) log (log x) 1) %

The minimum value of the expression 3* + 31 x € R is

A) 0 B) % C)3 D) 24/3

If lim (sin mx cot %) = 2, then m is equal to

x—0

wiN

2

g B B)% 03 D)
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1)

2)

3)

4)

5)

6)

8)

9)

10)

11)

AN(ANBIC=A n(ASUB% =(AnAS) U (A nBY
=¢ U (AN BC =AnBC

Letn e N. .. nisafactorofn i.e., nR,

i.e., R is reflexive. As 3 is a factor of 6, 3R,.

But 6 is not a factor of 3. .. R is not symmetric. Let aRb, bRc.
Then b = ak,;, ¢ = bk, for k;, k, € N
i.e., c = bk, = a(kky) 1i.e., cis a multiple of a. .. R is transitive.
\/x—l 20 . x-120 ie.,x=>1. AISO‘\/8—X >0
= 82x 1.e,;12x=<8. 5 xel[l,8]
=1
Let f(x) =y = 25 yx+ 1) =x-1
yx+ty=x-1
y+1 =x-yx
¥ L SE =y
x=—--—--"\i1 aa
l-y
1+
ie., fFl(y) =x =5—=
) 1—y
1 = x
X | =
) =7« -
f is not one-one since f{(1.2) = f(1.3) = 1.

But 1.2 # 1.3. Also it is not onto as the range of f = # R.

Let the number of newspapers be x. If every student reads one newspaper the ‘
number of students would be 60x. Since every student reads 5 newspapers,

. 60
number of students = E‘%—

ie., %’5 =300 . x=25

Let e be the identity element.
Thenare=a=exa

. ae
Le., & =a=>e=2,

The total number of injective mappings from set A to set B is 4P3 = 4! = 24,

og l-tan?8 _1-(2tan2¢+1) __-2tan?¢
COS 28 " +tan?0 ~ 1+2tan2¢+ 1  2(1 + tan? ¢)
_ tan?¢ ol
= “sec? ¢ = — sin® ¢.

cos 20 + sin? ¢ = O.

tan! (tan x) = x if & <x<Z
‘ 2 2

T T T
tan 15 4 = tan (4n — 4) = tan (—4)

12 - an (5] -3
an an —;— | =tan Bt | =) | ==
[t -1<t @ﬂ _ (1)_ x _ 1
cos | tan an — = gos -] =eolz =
k sin x + cos 2x = 2k -7
ksinx+1-2sin?x=2k~-7
2sin?x-ksinx+2k-4)=0




12)

13)

14)

15)

16)

17)

18)

+ 2 — + (k- 1
cin o B2k 416k+64=k ({: 8) La-a,2

1
But sinx# 2. .. sinx=§(k—4)

-l<sinxs<1=-1 S%(k—4) <1

ie.,2<k-4<2

2xk=6.
. 0 9
Number of vertices = 100. .. Number of lines = 100C, = LO—ITXEQ— = 4950.
Number of sides = 100. .. No. of diagonals = 4950 — 100 = 4850.

tan o, tan B are the roots of x2-3x-1=0
Sum of the roots is tan a + tan p = 3, product of the roots

is tan o tan B = -1.

: _tano+tanfB 3 _ 3

tari (e -+ B} = l-tanotanp 1+1 ~ 2 °

The first three terms of (1 + ax)® are "Cy, "C; ax, "C, (ax)?
i.e., 1, nax, 2(25——11 a2x2

na=6 ie,n2a?=36 ..(1) 3(92'—11 a2=16 ....(2)

n%2? 36 . _2n 36
nn-1) , 16 "“"n-1"16
2

Dividing (1) by (2)

n=9 ie., 9a=6. .',a=%.

2, ay, Ag; Agysene , @n, 38 are in A.P.
n+ 2 :
" —'2——(2+38) =200 ie,(n+2)20=200 .. n+2=10

ie., n = 8.

. T y . T
rcose=smg and r sin 0 = l—cosg

3 T . g &
—— 1 — cos = 2 sin 10
tan 0 = = =
r cos 0 . T 2 sin = T
sin ¢ sin 75 cos 7§
T TC
tan 0 = tan 10 g 6=1O .

The centroid of the triangle coincides with the centre of the circle and radius of

the circle is% of the length of the median.

2
r=7 x3a=2a. Origin is the centre.

Equation of the circle is x2 + y? = 4a2.

The vertex is A(O, 10). The equation of the parabola is x2 = —4a(y - 10).
A 010

00 =% . Q= (—g— o) (. PQ=5m) P N@/)

i
I

. !
Let M be (2, ). The point Q lies on the parabola.

P O 2m Q




19)

20)

21)

22)

23)

24)

Y £ =-4a(0 - 10) i.e.,a=

>
4 32

M(2, [) lies on the parabola. .. 4 =-4 x35 32 (I-10)

Solving, Il = 15§ = 3.6,

2b =6 .. b= 3. The distance between the foci is 2ae = 8 .
ae = 4 ie., a2e?2= 16 But b2 =a?(1 -e?) = a? - a?e?
9=a2-16 ie.,a2=25 .. a=>5.

2 2
Equation of the ellipse is ;5 % % = 1

n(S) =°P, =5x4 =20
Let E be the event that the number formed is 35.

Then n(E) = 1. .. Probability = 2—10 .
ABCDEF is a regular hexagon.

Total number of triangles is °C3 = 20.

(since no three points are collinear)
Of these only AACE and ABDF are equilateral. D c

2 1
Required probablhty 20 ~ 10

Let E denote the event that a student chosen randomly studles in class XII.

PENF
Let F be the event that the chosen student is a girl. Then P(E|F) = _(P_(;—)_—l ,
430 '
P(F) = 10300 =0.43, PEnF) = 1?)?)0 (10% of 430 is 43)
= 0.043.
0.043
P(E | F) =043 0.1
.- [N S - _PAnB)

P(A) =55, P(B) =13 , PAIB) =~ pg;
P(A U B) = P(A) + P(B) - P(A n B)
P(A | B) = % (given)

2 PAnB 2
R L R

1
b =] 2 i1

PAVUB) =56 *13 13726

Coefficient of variation = % x 100
X

G G2

» — % 100=50, == x 100 =60
- X1 X2 '
— - (e

where x; = 30, X, =25. .. 35 x 100=50 = o; =15
G2

TE x 100 =60 =>0,=15 .. ;-0 =0.




26)

27)

28)

20)

30)

31)

32)

33)

34)

35)

1-0

Slope of AB = s.9 = 1= wi4s"
IBAX = 45°. If AB is turned through an angle of 15°, Y C

then slope of AC is tan 60° =+/3 . B.3.1)

Equation of ACisy — 0 =/3(x - 2)
ie,y=VY3x-243 ie,y-3x+23 =0. ol Ao X
Let Q be the foot of the perpendicular from P(3, 4, 5) on y-axis.
Then Q = (0, 4, 0). '
PQ=1(8-0)2+ (4-4)2+(5-0)2 =+/0 + 25 =+/34.
Required equation is A(x — x;) + By - y;) + C(z - z,) = 0, where A, B, C are
direction ratios of the normal line. (x,, y, z,) is the point which lies on the plane.
Here A, B, C are 2, 3, -1 and (x;, y;, 2;) = (5, 2, -4).
Required plane is 2(x - 5) + 3(y — 2) — 1(z + 4) = 0.
ie., 2x + 3y —z = 20. .
From the equations of the two planes we see that they are parallel planes, since

the coefficients of the second plane are two times that of the first plane. Choose
a pointon 2x + 3y + 4z=4 ..(1) say (0, O, 1) (we do this by guess work).
This satisfies the equation (1).
The perpendicular from (0, 0, 1) on 4x + 6y + 82— 12 = 0 ..(2) is
0+0+8-12|] _4 4 2 - 5 @
\/16+36+64’ 116 29 x4 29 -

The unit vector perpendicular to T+ 3\ and 3\ +k s

A+Dx@+f] _£-7+F £-7+1%

G+Nx@G+l NT+1+1 " 3

155

1 - A B
Requiredarea=§ |-E) x B | where & =1 +23\ + 3k ; B =-1 —23\ +
. T 7k
a x B = 1 2 3| =81 —4./]'\
1 -1.-2 1 '
1 ~% 1 1
5 1@ xb | =564+ 16 =580 .
- o - - > —> . - -
.la xb | =a -b [a | |[b |sin®=]a | |b | cos
‘1.e.,sin®=cos®O=>tanO=1 ., =%.
(AB' - BA')' = (AB')' — (BA")' = BA' - AB'
: =={aB'—~ BA)
AB' < BA' is a skew symmetric matrix.
cos o —sin o ' cos a  sin a
Al [ w=] Sne - :
sin . cos a —-sin o cos a
2 cos o 0 L
A+ A =] . Given, A + A’ = 1.
0 2 cos «
[20030{ 0 ]_[10] . . SN 1 n
0 scosa- ] ~L o 1 i.e.,, 2cosa = Socosa=75  de,a=3

(I+A)3-7A =13+ A3+ 312A + 31A2— 7A
=1+A2-A+3A+3A2-7A




Given A=A . I+A-A+3A+3A-7A
=]+A+3A-4A=1
36) In answer (A), left hand side is a matrix and the right hand side is a
determinant.

They cannot be equal. -
37) |A| =a3, |adjA| = |A|~! if |[A| #0. Heren = 3
ladj A| = |A]? = (%)% = a®
|A| - |adj A| = a3 - a% = af.
38) Det A= 1(1 + sin? 0) — sin 6(-sin 0 + sin 0) + 1(sin2 6 + 1)
=2(1 + sin? 0). As 0 € [0, 2n], sin 0 € [-1, 1]
Det A € [2, 4].
39)  Let (x1,y1, 21) = (-3, 1, 5), (X2, ¥2, 29) = (-1, 2, 5)
a;, by, c;=-3,k,5, az, by, c,=-1,2,5

Xo=X1 Yo Y1 ZyZ

If two lines are coplanar then a b, Cy =0
as by Ca
2 1 0
ie,] -3 k 5 =0=>k=1.
-1 2 5

40) Required plane isof the formx+y +2z-6+A(2x+ 3y +4z+ 5)=0
e, (1+2A)x+ (1 +3A)y+(1+4\)z-6+51=0
This passes through (1, 1, 1).
1+20+1+3A+1+4A-6+51=0

: - . B e
ie., 14A=3 .. 7\—14

Required plane is

3 8 ) k-
(1+2>< 14)x+(1+3>< 14)y+(1+4>< 14)2—6+5>< 7 =0
ie., 20x + 23y + 262~ 69 = 0.
41) The greatest integer function [x] is discontinuous at all integral values of x.

: _— | .
42) lim sin = does not exist.
x—0

ex. xz20
43) f(x)=e|x|={

Le%, <0
f(x) is continuous everywhere as well as differentiable for each real x # 0.

d
At x = 0, left hand derivative = T (e atx=0

=—-e*atx
=0 ie,-1
Right hand derivative = [eX],.o = 1
f is not differentiable at x = 0.

44) We know |[x]| is not differentiable at x = 0
i.e., O is a critical point of f. To the left of O,
flx)=3-x. - f'(x)=-1<0 _

To the right of O, f(x) =3 +x .. f'(x)=1>0.

x = 0 1s a point of local minima of f and local minimum value of f is f(0) = 3.




4 v 4
45) V=3 me, —t=§n~3r23
4 dr
 — D
i.e., 4n 37t><3r de
dr _ 1
dt —r2
y 4
Again V = 288n. .. 3 nr3 =288t =>1r3=72x3 =216

ie.,r3=63 . r=6.

dr 1
When r = 6, d_f =3g cm/sec.
46) V=nr?h ie,V=100nxh . cclT\t/ = 100 n%.

314 = 1007 x 3¢
dh 314 314 _3.14 _.

" dt ~100m 100 x3.14 ~ 3.14
47) fog=1 = flg(x)] =xV x
- Flg)] gx) = 1
f'lg'(a)] g'(a) =1
' ] - _1__ = l
f'lg'(@)] = g'la) 2
1
ie., b=y -
ds .
48) S =20t - 4t? at = Velocity = 20 - 8t
When velocity = O, the car stops, i.e.,20-8t=0=1t =%
Distance travelled by the car is S = 20t — 4t
: 5 25
=20x5 -4x =25m.
1-cosx e —;E X
49) y =log (m) =log | — = log (tam2 5‘)
4 2 cos? 5
1
y=210g(tan22{‘) .'.%‘}X{=2x = xseczg x%
tan 5
A X
coRE 1 1
— X —
X X 1
sin; cos?;  5sinx

o .. OF _
Le., 3x 2 cosec X.
. X X
2 sin 5 COS 5

50) y =tan’! =
2 cos? 5




51)

52)

53)

54)

55)

56)

Put 2% = z. Then 2* log 2 dx = dz.

LHS = o3 [ Tiom - joag sinl 2= oap sin! (29
Tepielor
oven L9208 1] o
- [ 48] <6 “"g[ b ax
ol d[f(x)] < tog | (;:)] &
=)
- e8] <o 83]
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Consider f'(x) = A - cos (%) %
1 A
f'(a) = % * COS (1t‘> 2\/— \/— given.
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Required area = J ydx = f% dx = 4[log x]? = 4(log 3
x=1 ’ 1 C
= 4 log 3.

We know that the area bounded by the parabolas y? = 4ax and x? = 4ay is
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. Area enclosed by y = a»x” ie., x?= L and x = ay?
(l) (l)
5 _X a/ \a 1 .
Le,y* =3 1873 Le, 35 = 1 (given).
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57) [1 i (dx ~ \dx2 ;

dx
. Order is 2, degre

58) g‘}{(xlogx) +y=2logx
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gX+_‘L=%.Herep= 2 .2

" dx | x log x xlogx * % x
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ILF. = efXIogx " = elog logx) = log x

59) We know Arithmetic mean > Geometric mean for positive numbers.
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iec., 3x+.3=> 2\/_5 _
60) lim (sin mx cot %) =
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