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MATHEMATICS




Sol.

Sol.

2
The value of « for which 4« [e“™dx = 5 is:
|

2
o o1 98 A, Rrae fag 4afeMdx =5, 3 3
|

4 3
(1) log.2 (2) log 2 (3) log, (5) 4) Ier(EJ
1

40, {Ii e”dx + joz e*“xdx} =5
ele 0 e*aX 2
4 =5
= 0‘{( a ]1+ —a o}
A —20
e ST A
o o

=>4(2-ev-e2*)=5Puter =t
=4t2+4t-3=0

> t+3)(2t-1)=0

1

2

=>a=1n2

=>ev=

The number of ordered pairs (r, k) for which 6.3°C, = (k? - 3). 3¢C_, ,, where k is an integer, is:
i i (1, k), e 1w 6.35C, = (k2 - 3). 36C,,,, STef k U@ goiie §, @) e 2
(1) 6 (2) 3 (3) 4 (4) 2
3

0 Be-z)-2
r+1 C

r

2 _ _ﬂ 2 _ ﬂ
k2 -3 = 5 =k =3+ 6

r can be 5, 35

forr=5 k=2
r=35k==%x3

Hence number of order pair = 4

In a workshop, there are five machines and the probability of any one of them to be out of service

1
onadayis R If the probability that at most two machines will be out of service on the same day

33
is (ZJ K, then k is equal to:
wwﬂwﬁﬁawﬁﬁ%awwﬁﬁwﬁﬁﬁﬂﬁwzﬁwﬁﬁaﬁqﬁw%%|wﬁ:ﬁﬂﬁw%ﬂ

a@wa‘rmﬂﬁwg‘lﬁaﬂuﬁw(ﬂ K g, dl k ReR 8 :

17
(1) 7 2 (3) 4 @) 5

A




Required probability = when no. machine has fault + when only one machine has fault + when
only two machines have fault.

o e 213 <3

243 405 270 918 459 27x17

= 1024 '1024 '1024 1024 512 64x8

3\ 3 17
2] xk=[2] x=£
4 4) "8
17
K=

X2 2
4, If 3x + 4y = 12 /2 is a tangent to the ellipse ?+y? = 1 for some a € R, then the distance

between the foci of the ellipse is:
2

aR el a e R forg it 2+ = 191 v wie e 3x + 4y = 12,3 & < didaw @) vl & di

9
Edl iﬁ =
(1) 2.5 (2) 247
(3) 242 (4) 4
Sol. 2

3x +4y =12 o
=>4y =-3x + 122

3
=Y = _Z X + Bﬁ
condition of tangency ¢ = a2m? + b?

9
18=a2.E +9

|

=9
6

a2

a2

a
b? 9 \/7
= h-=-h1-=2-|Z
e= V7TV 16 " \16
7

. ae = \/1:6'4 =7
- focus are (£ 7, 0)

. distance between foci = 2./7

"1

Ao
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Sol.

Sol.

The coefficient of x” in the expression (1 + X)*° + x(1 + x)° + x?(1 + x)® + ..... + x10js:
otd (1 4+ x)10 + x(1 + x)° + x2(1 + x)® + ..... + X0 % X7 BT YOG B :
(1) 420 (2) 210 (3) 330 (4) 120

3

(1+x)"° [1—(11‘)()11}
(1_ 1fx)

@ +x)° @+ x) = x|

11 1
(1+x) X(1+X)

= (1+x)1 - x1!
coefficient of x” is 1*C, = 1C, = 330

9
Leta,, a,, a,,...... be a G.P. suchthata, <0,a, +a,=4anda, +a,=16.If 2.8 =4, then 1 is
i=1

equal to:

9
WM a,, @, a,,...... TR S A UPR b a, < 0,8, +a, =4dd a, +a, = 16. I 23 =4 &, a1
i=1

A IRIR B

511
(1) =5~ (2) -171 (3) 171 (4) -513
2
a,ta,=4=a +ar=4 (i)
a,+a,=16=ar*+ar*=16 (i)
rl2+%:r2:4
r==+2

4

r=2a(1+2)=4=a, = 3
r=-2,a(1-2)=4=a,=-4

a _al(rq—l)_(—4)((—2)9—1)_
;al_ r-1 -2-1 B

A =-171

%(—513) _ @

The area (in sq. units) of the region {(Xx, y) e R?4x2 <y <8x + 12} is :
&3 {(X, y) € R¥4x2 <y < 8x + 12} & &% (T sHhAl #) 8 :

125 124 128 127
(1) 5~ (2) 75~ (3) 73~ ) 73~




Sol.

4x2 =y

y =8x+ 12 :
4x2 = 8x + 12 :

-3x+x-3=0
(x+1)(x-3)=0 5 :

3
A = j(sx +12 - 4x%)dx
-1

_ 8¢y _(4(9)+36—36)—(4—12+fj=36+8—f

2 3|, 3 3
444 _132-4 _ 128
-3 3 T3

Let 3, p and ¢ be three unit vectorssuchthat 3 + p + ¢ =¢9.IfA=3.p + p.¢ + ¢.3 and

d= aXp+bpXc+ ¢ X a,thenthe ordered pair, (A, 4) is equal to:

<

AMT 3, p 921 ¢ o9 73 (unit) IR sa TR efF 3+ p + ¢ = 0. IRA=3.6 +b.¢ + ¢c.a @
d= aXb+bXc+¢Xa,dHhdaygH, (4, ) RREL :

(1) (—— 3c><bj (2) (— 3a><c) (3) (—— 3axbj (4) (%,35x5)

3
la +bt+cl?=0
3+2(a-b+b-ctca)=0

-3
37\.—?
d=axb+bx(a-b)+t(-a-b)xa
=aXb*ta ><6+5><B
d=3(a xb)

Let o and B be the roots of the equation x? - x - 1 = 0. If p, = (a)* + (B)*, k =1, then which one
of the following statements is not true?

AT o AT B AHBROT X2 - X - 1 =0 qaA & | A p, = (o) + (B), k> 1, T %1 § § SIF 41 U $eF T
TR

(1)ps = P,- Ps (2)p;=Ps- P, (3) (P, +p,+p;+p,+P) =26 (4)p,=
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Sol.

Sol.

Sol.

1

o° =50+ 3

B>=58 +3

P, =5(a+p)+6

=5(1)+ 6

P,=1landP,=a?+B2=a+1+p+1
P,=3andP,=c*+p>=20+1+28+1=2(1)+2=4
P,xP,=12and P, = 11

= P, # P, x P,

Let A = [aij] and B = [bij] be two 3 x 3 real matrices such that bij = (3)<‘+J"2)aji, wherei,j =1, 2, 3.
If the determinant of B is 81, then the determinant of A is:

A A = [a,] @B = [b,], 3 x 3% <1 aRIfdd IME $9 UBR 8 fh b, = (3)*?a,, Wl i,j =1, 2, 3. Al
B &1 9RMO% 81 8, Al A &1 IR 2

(1) 1/3 (2) 3 (3) 1/81 (4) 1/9

4

b11 b12 b13 3° a, 31a11 3 a3
|B|: b21 bzz b23 = 31a21 32a22 33323
b31 b32 b33 3 as, 33332 3 a33

=81-33.F A=A

Let A, B, C and D be four non-empty sets. The contrapositive statement of "If A ¢ B and Bc D,
then Ac C" is:

(1)IfFAgC,thenAgBorBgD (2) If AcC,thenB cAorDcB
(3)IfAgC,thenAgBand Bc D (4)IfA C,thenAc Band B c D

AMET A, B, C T2 D IR iR W=y & | a1 &2+ "afe A < B da1 Bc D, a1 Ac C" &1 UidegHA® U 8 —
(VaRAzC, ATAgB3RE@ Bz D (2)afd AcC, A B cA3@ DB

3)IRAZC, MAZBTNMBc D (4)3IRA gC, WA cBTaBcD

1

letP=AcB, Q=BcD,R=AcC

(PAQ) - R

contrapositive is ~NR — ~ (P AQ)

~R = ~P v ~Q

d
Let y = y(x) be the solution curve of the differential equation, (y? - x) % = 1, satisfying y(0) =
1. This curve intersects the x-axis at a point whose abscissa is:
d
AT Jfadbed FHIHRT (Y2 - X) % =138 Th y = y(x), y(0)=1 P II< P & | I8 b x-31&1 Bl o1

favg WR Predr & SHBT 4 2 |
(1)2+e (2)2-e (3) -e 4) 2




Sol.

14.

Sol.

X.ev = Iyz.ey.dy

= y2ev —IZy.eV.dy

=y - 2(y.e-e) + C
X.e¥ = y?ey -2yev+ 2eY + C
X=y2-2y+ 2+ c.eV

X =0, y=1
0=1-2+2+

e
c=-e
y=0,x=0-0+ 2+ (-e)(e?)
X=2-e

The locus of the mid-points of the perpendiculars drawn from points on the line, x = 2y to the line
X =Yy is:

NG X =2y & el 9 @ x = y W S W F= & 7y gl @1 fague 2

(1) 7x -5y =0 (2)3x -2y =0 (3)5x -7y =0 (4)2x -3y =0

3

k—o
=-1

h-2a

=k-a=-h+ 2a

Slope of PQ =

= 0= 3 (1)

Also 2h = 20 + B

2k = a+ B

2h = a + 2k

=a=2h-2k..... (2)

from (1) & (2)

h+k
3

So locusis 6x -6y =X +y = 5x =7y

If the sum of the first 40 terms of the series, 3 + 4+ 8 + 9 + 13 + 14 + 18 + 19 + ..... is:
(102)m, then m is equal to

A 9N 3 +4+8+9+13+14+ 18+ 19 + ..... @ U 40 U] & IFThS (102)m 8, T m a_eR ¥
(1) 10 (2) 20 (3) 25 4)5

2

S=3+4+8+9+13+14+18+19...... 40 term

~2(h-k)

S=74+17+27+37+47 + ........... 20 term

40

Sw = 5102 7+ (19) 10] = 10[14+190] = 10[2040] = (102) (20)

=m = 20
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Sol.

Sol.

The value of c in the lagrange's mean value theorem for the function f(x) = x3 - 4x2 + 8x + 11,
when xe [0, 1] is:
BAf(X) = X3 - 4x2 + 8x + 11,xe [0, 1] & foIQ ST A9 U9 § ¢ &1 A4 B!

V7 -2 4-7 4-5
(1) (2) — (3) — (4) 3

2

f(x) is a polynomial function

. it is continuous and differentiable in [0,1]
Here f(0) = 11,f(1) =1-4+8+ 11 = 16
f'(x) =3x2-8x + 8

f(1) - f(0) 16-11
L fi(c) = (i—o(): .

=3c2-8c+3=0
_8x27 _4x47
6 3

4-7
3

N

=3c*-8c+8

C

C:

e (0, 1)

Let the tangents drawn from the origin to the circle, x2 + y? - 8x - 4y + 16 = 0 touch it at the
points A and B. The (AB)? is equal to:

A A fdg 9 ad x2 + y2 - 8x - 4y + 16 = 0 R Wi 75 Wl R 9 fageii A 9o B W Wt #=all 2
dl (AB)? RIER ¥ :
56 52 64 32
(1) = (2) 5 (3) 5 )5
3
L=.S, =16 =4

R=y16+4-16=2

2LR  2x4x2 16
Length of chord of contact = \/Lz +R2 J16+4 20

64
Square of length of chord of contact = 5

Let y = y(x) be a function of x satisfying yyi-x? =k -x,1-y> where k is a constant and
1 1 dy 1.
Y(ZJ =2 Then dx atx = 57 is equal to:

A X BT TF BT y = y(X), M oyV1-x2 =k—x1—-y? @& FGE€ dxal & ol k Th IR T qen

1
y(f) = —l.aﬁx=%wd—ywa‘:

4 dx
2
(1) —% 2 5 (3) % (4) —g

A




Sol.

|¥3, 1 -1 15
4 2

'(mﬂ]_ (1++45)

| N N

.5

y="7

If 6, and 6, be respectively the smallest and the largest values of 6 in (0, 2rn) - {n} which satisfy

92

5

the equation, 2cot’0 - < + 4 = 0, then ICOSZ 36d6 s equal to:
e1

(0, 2n)-{n}ﬁ@fﬂw2cot29-sisw +4 =0 TGE PR dlel 0D FATH qAT AfAHTH A HH 0, T

e2
o, ar | Cos’30d0 qrqy 3 -
6,
n 1 27 n
(1) 3 (2) —+— (3) 3 (4) 9
1
2 5
2cot*0——+4=0
sind

2
2008054 g
sin“® sinod

2cos’0-5sin0+4sin’6=0,sin6=0
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Sol.

2sin>9 -5sin®+2 =0
(2sin®-1)(sin6-2)=0

sin0=

6 5n/6
I cos? 30d0 = _[ 1+c—§s69d9
&

n/6

1 sin60T"° 1[5z n 1 14n =
= =10 ==|=-=+=(0-0)|==.— ==
—2[+ 6L6 216 676091735 "3
3+isin® . . . .
2 _icoso’ 0 € [0, 2xn], is a real number, then an argument of sin6 + icoso is:
3+isin® . . . .
4 icos0’ 9 € [0, 27], TP dR<fdd W&l B, A1 WH sind + icos® ®T Tdh BIvd (argument) B :
3 4 3 4
(1) -tan ) (2) = - tan*! 3 (3) = - tan*! ) (4) tan? 3

2
~ (3+isin®) (4+icoso)

Z= X

(4-icos6) 4+icos6

3
as z is purely real:3cose+4sine=O:tane=—z

. . cos 0 4 4
arg(sind + icosb) = « + tan (sinej =0 + tan! (_EJ = r - tan! (gj

f(x)

Let f(x) be a polynomial of degree 5 such that x = £1 are its critical points. If LTQ (2 + NE J =4,

then which one of the following is not true?

(1) x =1 is a point of minima and x = -1 is a point of maxima of f.
(2) x = 1 is a point of maxima and x = -1 is a point of minimum of £.
(3) £(1) - 4F(-1) = 4.

(4) f is an odd function.




Sol.

Sol.

Wssrﬁra%wagqaf(x)a%zﬁiﬁﬁﬁﬁ@x:il%|ﬁﬁ:'j§3(2+%J =43, =34 P % a9

TR ?

(1) f 31 U& Sfas fag x = 1 & don vs s fag x = -1 8|
(2) f &1 t& s fdg x = 1 8 91w Sfas fag x = -1 8|
(3) £(1) - 4f(-1) = 4.

(4) f & fawH Bl 2|

1

f(x) = ax® + bx* + cx3

liml 2 ax® +bx* +cox®

i 2+ = . 4L 24c=doc=2

f'(x) = 5ax* + 4bx3® + 6x?
= x? (5ax? + 4bx + 6)

f(1)=0=>5a+4b+6=0
f(-1)=0=5a-4b+6=0
b=0
a—_é

-5

-6

f(x) = X+ 2¢
f'(x) = -6x* + 6x?

= 6x2 (-x> + 1)
=-6x2 (X + 1) (x-1)
_1 + 1'

1- 1
minimal at x
maxima at x

-1
1

Let X =4{ne N:1<n<50}. If

A = {n € X: nis a multiple of 2} and

B = {n € X: nis a multiple of 7}, then the number of elements in the smallest subset of X
containing both A and B is

AT X = {ne N : 1<n<50} 3fe

A={neX:n,2® & YOI 8} qAl

B={neX:n,7 & & U 2}, A X & | BIT Suaq=ad, T4 A den B M1 8, # o@gal &) =
H .

29

n(AUB) = n(A) + n(B) - n(AnB)
=25+7-3=29
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Sol.

sol.

If the foot of the perpendicular drawn from the point (1, 0, 3) on a line passing through (a, 7, 1)

(5 7 17 _
is (515,?) then o is equal to

57 17
wﬁq’(a,z1)%@%@%@1@@@(1,0,3)%@1@@@@%(5,5,3J%,aiaw% .

4
Since PQ is perpendicular to L, therefore

P(1,0,3)

3 '9 99 =0
2 24 0,
23 92(1—

If the system of linear equations,

X+y+z=6

X+ 2y +3z2=10

X+ 2y +rz=npn

has more than two solutions, then n-22? is equal to
afe WRge w0 Fam

X+y+z=6

X+ 2y +3z2=10

X+ 2y +rz=npn

T QY AP gA E, A p— A2 R B .

13

X+y+z=6 (1)

X+ 2y +3z2=10 ...(2)

3X+2y+2irz =u  ...(3)

from (1) and (2)
ifz=0=>x+y=6andx + 2y =10
>y=4,x=2

(2,4,0)
ify=0=>x+z=6andx + 3z
=>z=2andx =4

(4,0,2)

S0, 3Xx + 2y + Az =

must pass through (2,4,0) and (4,0,2)

10




sol.

Sol.

If the mean and variance of eight numbers 3, 7,9, 12, 13, 20, x and y be 10 and 25 respectively,
then x.y is equal to .

afg ame |&AwRl 3, 7,9, 12, 13, 20, x 9Ty & & TAT YR HAI: 10 To07 25 &, a1 Xy SRR 8§

54

3+7+9+12+13+20+X
mean = x = IEARAE St AL ++y=10:x+y=16 (i)

2
variance 52 = Z(Xi) —(i)2 =25

9+49+81+144+169 + 400 + x> + y?
8

= x?+ y? = 148 ... (i)

(X+y)?2 = (16)2 = x> + y2 + 2xy = 256 = xy = 54

-100=25

1 1+3x
] ] 11 =log,| ——=— |, when x=0 .
If the function £ defined on | =33 | by f(x)=1x 1-2x is continuous, then
k when x=0
k is equal to
1 1+3x
11) —log.| ———|, when x=0 .
ITI%:(—E,EJﬁ f(x)=1x e(l—ij ” R 9R9IRT ®ete, £FAad 8, 1 k SRR &
k when x=0

5

lim £ (x) lim (lzn(l * 3XD _ lim [4”(1 +3x) (- ZX)]

x—0 x—-0| X 1-2x x—0 X X

’ 3/n(1+3x) 2¢n(1-2x)
=X|Lr(l) 3X - _2X =3+2=5

. f(x) will be continuous. if f(0) = )l(i_r:‘g)f(x)
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