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Mathematics
1. Consider 5 independent Bernulli's trails each with . m
probability of sucess p. If the probability of at least ~ Ans:  [2] ELII%T

31
one failure is greater than or equal to Ok then p
V2[sin(x -2)|
x-2

lies in the interval = lim
x—2
11 13
1 _51 2 N 2|si 7)) _ . <
@ (12 } @ (2 4} LHL= = lim VsinGe=2] o Jasinge-2)
x—2" x=2 X2 x—2

3 11 1
o] ol

V2sin(x - 2)| J2sin(x—2)
o lmte e

RHL = lim lim
Ans: [4] P (at least one failure) =1 - P (all success) x—2" xo>2"
LHL = RHL
I>1 p5 > % The limit does not exist
31 4. Let R be the set of real numbers
= 0<p’ <l-35<35 Statement -1
S A={(x,y) e RxR:y—xisaninteger} isan
— 0<p°< (%) equivalence relation on R.
Statement -2
1 .
— pe{o,i} B={(x,y)eRxR:x—oay for some rational

number « } is an equivalence relation on R.
2. The coefficient of ,7 in the expansion of (1) Statement -1 is false, Statement -2 is true
(2) Statement -1 is true, Statement -2 is true; State-
ment -2 is a correct explanation for statement-1
(3) Statement-1 is true, Statement -2 is true, State-
ment-2 is not correct explanation for Statement-1
(4) Statement -1 is true, Statement-2 is false

(I-x—x>+x")"is
(1) 132 (2)144
(3)-132 (4) - 144

6
Ans: [4] Coeff of ,7 in the expansion of ((1 -x)(1- xz))
Ans:  [4] Statement-1 (x,y) € 4= (x —x) integer
—x=0Vx= A is reflexi
Coeffof ,7 in the expansion of (1—x)® (1-x%)° o * 18 reflexive
(y—x) integer = (x—y) integer

71 i . .
Coeffof ,7 in the expansion of A is symmetric

(°C)=° G +°Coa? =+ °Cx) (O Gy = G + x4 Cx?) (y—x) integerand (z-y) integer
(y —x)+(z—y) =(z— x) integer
= (—6CO)‘(—°C5) + (’Cz(—(’C}) + (—6C3)(—6C1) Hence x Az => A in transitive

=36+ (-300) + 120 A is equivalance

Statement-2 (x,y) € B = x=ay, fora , some rational

=144
(0,1) € B as 0=0.1,0 is a rational no.
1 I—cos{2(x-2)} but (1,0) ¢ B as 1=a.0 there is no rational «
3. X2 x-2 existing.
Hence B is not symmetric
1
(1) equals ﬁ (2) does not exist

(3) equals /2 (4) equals —/2



> 1
TR P 7Y
ACADENMY

A Council of 11T Graduates

7. Th ber of val f k for which the li
5. Let a, § be real and z be complex number. If © number of values ob & for which the ineat
equations
z* +az+ =0 has two distinct roots on the line Ax+ky+2z=0
Re 7 =1, then it is necessary that kx+4y+z=0
(1) fe(l,®) @ Be(0,1) Tt 2y 4z=0
3) Be(-1,0) @) | [,” =1 possess a non-zero solutoin is
(1) zero 2)3
Ans: [1] The coefficients of quadratic equation @32 @1
Zroaz+ =0 Ans: [3] For non-zero
are real. Therefore complex roots exists in conjugate pair.
Let 4 k 2
zy=1+iy, zy=1-iy k 4 1/=0
2tz =—a=>a=-2 2 2 1

B=z2, =1+J/2 € (1, )

[For g=1, roots are equal]

d*x
W equal

dy ()’
M= 2 | ax
dzy B dy -
(3)_ dx? a
d’x dfdc)_ d( d
Ans: [1] W_E d_y _dy dy/dx

_df_d &
Tdyl\dyldx )dy

Ans:

= kK -6k+8=0
= (k=-2)(k-4)=0 = k=2,4

Number of solution = 2

Statement -1
The point A (1, 0, 7) is the mirror image of the
y-1 z-2

) . LxX
point B(1, 6, 3) in the line 1= 3

Statement -2

. x y-1 z=2 .

The line — =-==—=—5— bisects the line
1 2 3

segment joining A (1, 0, 7) and B (1, 6, 3)
(1) Statement -1 is false, Statement -2 is true
(2) Statement -1 is true, Statement -2 is true; State-
ment -2 is a correct explanation for statement-1
(3) Statement-1 is true, Statement -2 is true, State-
ment-2 is not correct explanation for Statement-1
(4) Statement -1 is true, Statement-2 is false

[3] mid pt of AB = (2,3,5) lies on the line
drof AB = (0,6,—4)

B 1 d*y dx .
&b 22 Ay drofgiven = (1, 2, 3)
(dx) o +6(2)+(-4)(3)=0
AB is perpendicular to the given line
2 B is mirror image of A
5 dy Statement (1) is true .
dx d?

Statmeent (2) is also true But not sufficient.
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oo 11. A man saves Rs 200 in each of the first three months
of his services. In each of the subsequent months
his saving increases by Rs. 40 more than the saving
of immediately previous month. His total saving from
the start of service wil be Rs. 11040 after
(1) 21 months (2) 18 months
(3) 19 months (4) 20 months

9. Consider the following statements
P : Suman is brilliant
Q : Suman is rich
R : Suman is honest
The negation of the statment "Suman is brilliant
and dishonest if and only if sumna is rich" can be
expressed as

M) ~(PA~R)o 0 (2) ~PA(Qeo~R) Ans: [1] Let number of months = n

3 ~( @< (PA~R) 4 ~Qo~PAR Total saving = 200 + 200 +

Ans: [3] Given Statement is equivalent to (200 + 240 + 280+...to (n—2) terms)
(PA~R)o 0 = 11040:400+”;2(2(200)+(n—3)4o)
Negation is ~[(PA~R) & 0] — 10640 = (n—2) (200 + (n - 3)20)
10. The lines L:y—x=0 and L, :2x+y=0 = @O W) (1w™ 3)
. . =(n-2 7
intersect the line L, : y+2=0 atPand Q & (n=2)(n+7)
respectivley. The bisector of the acute angle = n’+51-546=0
between L, and L, intersects L, atR. = (122D +26)=0
Statement -1 B N2 Qr>0)
The ratio PR : RQ equals 2\/5 : \/g : 12. Equations of the ellipse whose axes are the axes of
Statement -2 coordinates and which passes through the point
In any triangle, bisector an angle divides the trianle o 5.
into two similar triangles. (=3,1) and has eccentricity \ A 18
(1) Statement -1 is false, Statement -2 is true 5 5 ) s
(2) Statement -1 is true, Statement -2 is true; State- (1)5x" +3y° -32=0 (2) 3x" +5y"-32=0
ment -2 is a correct explanation for statement-1 (B) 5x2+3y2-48=0 (4) 3x2+5°-15=0

(3) Statement-1 is true, Statement -2 is true, State-
ment-2 is not correct explanation for Statement-1

(4) Statement -1 is true, Statement-2 is false ’

Ans: 2] € :l—b—z
a

Ans: [4] 5
”_,1_62,1_2,3
=z 575

= a’:b*=5:3

Equation of ellipse
2 2
Xy
— ==k ...(1
st =k (D)

(1) passes through (-3, 1)

W9 1 3%
k=t 37735737 13
Equation of ellipse
2 2
>y 32
573775
PR _OP = 3 +57=32

_n2

NG
Statement (1) is ture
Statment (2) is False



> 1
TR P 7Y
ACADENMY

A Council of 11T Graduates

13. If 4 =sin®x+cos* x then for all real x. 15. If the angle between the line x = yT—l =z ; 3 and
13 3
< —< 4L
(1)4 A_16 (2)4_A_1

a5
the plane x+2y+3z=4 is 08 [ 1a

m % @ %
@ % @ %

Ans: [2] Let angle between line and plane is @ then

13
(3)ESAS1 @ 1<4<2

Ans: 2] 4=sin®x+cos*x

=cos* x —cos? x +1

feosx_ 1) L2
= T2 2

2
1 1
< 2x——| <=
Now 0_[cosx 2] <7

dr's of line : (1,2, 1)
dr's of normal plane (1, 2, 3)
1.1+22+4-3

c0s(90—0) =
3 N +4+1-49+4+1
\ 31+5
sinff=————
Blog(1+x) V14 22 +5
14. The value ofj 1+ 2 is
q cosf = i:>sin9——
(1) log2 (2) mlog2 given _V 14 - \/T
(3) 10g2 (4) 10g2 34+5 3
Hence \/ﬁ //12 45 \/ﬁ
Blog(1+x) = 9 +5=031+5)°
Ans: [2] 1= J 1+ 2 = 304=20
= A= 2
=tanf 3
dx = sec’ 0 5z
16. For ¥ €| 0, 3 |, define
/4
- J M sec? O dx
1+tan® @

f(x)= J.‘/; sint dt
0

Then fhas
(1) local maximum at 7 and local minimum at 27

/4
also 1= J. 810g|:1 N tane[% - HH deo
0

/4
B (1-tan0)
= J‘ 810g|:1+m do

(2) Icoal maximum at 7 and 27
(3) Icoal minimum at 7 and 27

0 (4) local minimum at 7 and local maximum at 27

/4
2
- —_|.do .- -2
J‘SIOg[l-HanH) do 2
0

using equaiton (1) and (2)

Ans: 1 S(0)= J\/;sint dt
0

/4

21 = J. 8[log(l +tan@) + log[—1 T tzanﬁﬂ -do

0

applying newton leibnitz formula

w4
= J 8log2-d6 = 810g2(%]
0

I =rlog2
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4

I — -+
B v A - x; —x|=2(05|a|+|a|+15|a|+...424.5a
2 =7 =2(03[a] +[a[ +1al+. +245]al)
f ° Lomm re
Locol m - ocal i :2x§[0.5|a|+24.5|a’]
S'()= (x sinx)-1-0 - 625]a|
= f'(x)=+/xsinx S5
. X=X
Hence f(x) is maximumat x = 7 Mean deviation 25 T
and local minima at x =2
625|a|
17. The domain of the function 750 Soil
1 _
S = = a=4
(1) |x’—x 18 (2) (—oo, OO)_{O}
B PN
3) (0,) @) (—=,0) 19. gL (34 ) and b= (2 +3]-6), then
J1o
£(x) = 1 the value of (25—5)'[(5”;) (54‘25)] is
Ans: [4] |x’—x
(13 2) -5
3 -3 45
Now |x’—x>0 = -
case] = x>0 a0 Ans: 2] |a|:1,|b|:1,a.b:0
0>0=>x=¢
case 2 x <0 (2a-b)-[(a xb)x (@+25)]
—x—x>0 R
:(Za—b)-[(a><b)><a+2(a><b)><b]
= 2x>0
x<0 = xeR =(25—5)-[(5.5)5—(5.5)a+2{(5.5)5—(5.5)a}]
Hence x €(—,0) o
=Qd-b)-(b-24)
18. If the mean deviation about the median of the num- 5 -
——4la] -4lp
bers a, 2a, . . ., 50 a is 50, then ’a| equals | | | |
M5 @2 =anl=s
(33 44 . .
20. The value of p and q for which the function
Ans: [4] X, =a,2a ...25a,26a,...
50a . 1 .
sin(p + ))Cx+smx x<0
25a+26
Median:gZZS.Sa f(x)= q ,x=0
? Jx+x? —yx
Now (v —)=245al,235a . . 0.5|a ,0.5|a] — ;x>0
x 2
23.5|a ’ 24'5’61’ is continuous for all x in R, are,
1 3 1 3
M p=5.9=75 @) p=5.9=-7%
5 3
@) r=5.9=5 @ r=-5.9=3
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Ans:

21.

Ans:

22,

[41 9= lirg S

N

= lim

x>0t

. 1+x -1
=lim—

x—0 X
:lim(1+x)_1- 1

x>0 X J+x+1
1
2

sin(p+1)x +sinx

g = lim f(x)= lim
x—=0" x—0"

—0 X
.| sin(p+1)x sinx
‘335‘—{ (prhx P }
=(p+D+1=p+2
1 3

= }7:(]—2:5—2:—7

The two circles x* +y* = ax and
x* +y? = ¢*(c > 0) touch each other if

(1) |a|=2¢ @) 2|a|=c

A3) ‘a‘zc

4 a=2c

Diameter of x° + y* =ax = Radius of

)C2+y2:C2

Let be the purchase value of an equaipment and
V(t) be the value after it has been used for t years.

The value V' (¢) depreciates at a rate given by

dv(t
differential euqation df ) =—k(T—1), where
k>0 1s a constant and T is the total life in years
of the equipment. Then the scrap value V(T) of the

equipment is

, 1

(M) o @ T
kT k(T —1)?
3) 1-= ) 1-—=——

Ans:

23.

Ans:

24,

Ans:

dv
- kT+k
131 -,

v(7)

jdV = j-(—kT+ ke dt

1

T
2
V(T)-1= [—kTr + k%}

0

™ kT*
=—kT* +k—=—"—

2 2

kT?
V(T)=1 N

If C and D are two events such that ¢ — pand
P(D) # 0, then the correct statement among the
following is

(1y P(CID) =%

(3) P(CID)= P(C)

(2) P(CID)=P(C)

(@) P(CID) < P(C)

c) P(CnD) P(C) N
8 A e e
0<P(D)<1
P(%JZP(C)

Let A and B be two symmetric matrices of order 3
Statement -1

A (BA) and (AB) A are symmetric matrices
Statement -2

AB is symmetric matrix if matrix multiplication of
A with B commutative.

(1) Statement -1 is false, Statement -2 is true

(2) Statement -1 is true, Statement -2 is true; State-
ment -2 is a correct explanation for statement-1

(3) Statement-1 is true, Statement -2 is true, State-
ment-2 is not correct explanation for Statement-1
(4) Statement -1 is true, Statement-2 is false

[3] 4(BA)=(A4B)A= 4ABA

(4BA)" = ATBT A" = 4BA
statement 1 is TRUE
Given AB = BA

(4B)" = B"A" = BA= 4B

AB is symmetric
statement 2 is TRUE but NOT a correct explanationof
statement 1.
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25.

Ans:

26

If w(#1) is a cube root of unity, and
(1+w)" = A+ Bw . Then (A, B) equals

ML D 2 (O, 1)
A, 1) @, 0)

3] 4+Bo=(1+w0) = (—w2)7

=—0"=-0’=1+0

= A4=1, B=1

Statement -1
The number of ways of distributing 10 identical
balls in 4 distinct boxes such that no box is empty

is °C,.
Statement -2
The number of ways of choosing any 3 places

from 9 different places is °C,

(1) Statement -1 is false, Statement -2 is true

(2) Statement -1 is true, Statement -2 is true; State-
ment -2 is a correct explanation for statement-1

(3) Statement-1 is true, Statement -2 is true, State-
ment-2 is not correct explanation for Statement-1
(4) Statement -1 is true, Statement-2 is false

Ans: [3] Statement 1 number of way's of distributing identical

27

things into m person when each receive at least one

_n-1
- Cmfl

10-1 9
hence total ways =°7C,_, ="C,
Statement 2 is correct but not correct explanation of
staement 1.

The shortest distance between line y—x =1 and

curve x = y? is

4 3
m 7 o2
8

® 22 @35

Ans: [3] Let a point P(tz,t) on the parabola. Distance of the

line y=x+1 fromP

|fz—f+1| P —r+1

V2 V2

2—t+1>0

28.

Ans:

29.

Ans:

30.

1
t=—
> (when 2 )

3
4
V2

3 32

N
The area of the region enclosed by trhe curves
y=x,x=e,y=(1/x) and the positive x-axis is

(1) 5/2 square units
(2) 1/2 square units
(3) 1 square units
(4) 3/21 square units

1 e
[4] Area = jx dx+‘[ldx
x
1

0

Al
:(%J + (Inx); =%+1=%

0

d
If d—z =y+3>0and ¥(0)=2, the y(In2) is equal
to:
1) -2 2)7
(O @) 13
= = 3 g
2] dx - - y+3 o

= In(y+3)=x+C = y+3=C-e"
Now (0)=2 = 243=C = C=5

y=5¢"-3 = y(In2)=5¢"*-3=7

The vectors @ and b are no perpendicular and ¢ and
d are two vectors satisfying : b x¢=bxd and

G-d =0 . Then the vector ¢ is equal to:

aé)- (2.
¢ — — b b_ N
M ¢ (d_b] @ [a.b]c

Ans: [1] b xc=bxd EX(E—J):O
= ¢-d=2b = d=¢—2b
Now & -d =0 - a E—/l(”~1§)=o
a-c¢ I
/1: — - ~ a-c \-
= =~ d=c—-|—=1b
a-b (ﬁ~b)



