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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

PART : MATHEMATICS

The sum of first fifty coefficients in the expansion of (1-x)'% is.
(4)
100

(1-x)100 = Ziﬂﬂcr(_-l)lxr
r=0

sum of 1% fifty coefficients

= 100G, _100¢ 1005 1000 . 100

= Tl,[{“mcn—“m‘\:|"I““L:‘a__““l:_; i _J_unclm)_imlc.m]
1[ 100 1100

= —[0-""¢ ]= —= 0
> 50 5 Cs0

All 5 digits numbers formed using digits 0, 1, 3, 5, 7 and 9, which are greater then 40000 and divisible
by 5, then find number of such numbers. (Repetition of digits are not allowed)

(1) 60 (2) 90 (3) 100 (4) 120

(4)

10,000 1000" 100" 10"  unit

3 4 32@=72
2 4 3 2 [5] = 48

Total =120

If ai +j+K, i+bj+k, i+]+ck are there coplanar vectors and a,b.c, = 1 then value of
1 1 1

+ + is
1-a 1-b 1-c
(1)2 (2)1 (3)0 (4)-1
(2)
ali
1b j=0
11
a 1 1
1-a 1-a 1-a
i b 0
P e T
1 1 c
1-¢ 1-¢ 1-¢
i 1 1 1
1-a 1-a 1-a
I TS M
1-b 1-b 1-b
1 1
1-¢ 1-¢ 1-c¢

Ry — Ri + Rz +R3
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Ans.

Sol.

'(1*1+1_1H1 1+1_1H1+1+1_1
\{-a 1-b 1-¢ Ji{1-a 1-b 1-¢ ) \1-a 1-b 1-c¢
1 b 4 1 _0
1-b 1-b 1-b
1 1 1
1-c 1-c 1-c
1 1 1

+ + =
1-a 1-b 1-c

Let y = f(x) satisfy differential equation. y(x-y) dx = (1+x2) dy such that y(0) = 1 then y(1) =
(1) — 22 @) —F @ —32 (4) —
1+ {1 +42) 1+ (a1 +42) 1+ (n(d2 1) 1+ tnld2 1)

(1)
y(x-y) dx = (1+x2) dy

y(x—y) _dy

1+x2  dx
@__8 y

dK—1+x2y_1+x2
dy KRR
dx 1+x2° 1+x°
Zldy , _x '

|
y dx 14x*y 1+x°

Letl =
y

2

. Zldy _dt
Coyldx dx
A

linear in t

dx 1+x%2 1+x°
I = 2 i _i'"r I+‘: l ! 2
I.F.= g I+x =e2 | =y1+X
.. solution is

! 2

v+ X
t\-1+x2=J- 2dx+l::

1+ x

l«."'1+:'(2 =I ._1 dx+c
y V1+x2

i . {5
—vIl+x :m[x +u‘x‘+]J+c

y
y (0) =1 = 1=0+c = c=1
S Wiy= o

]+m(|+1."2)
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5.

Ans.

Sol.

Ans.

Sol.

Two circles having radius ri and r= touches both coordinate axis line x + y = 2 makes intercepts. 2 on
both the circles, then find the value of rZ +rZ —ryr,

@
N A

R

\C x+y=2=0

o

Let equation of circle is
(x=1)2+ (y—r2=r2

_|r+r—2| o
CP_TZ r-—1
Vo -1)f =r2 -1
2—4r+3=0
n=1,r=3

rl+r; —nr=149-3=7

Let Zo = it , Z1 =1 +i and Z2 satisfy the relation |Zo — Z1|.|Z0 — Z2| = 1.If argument of Z2 is least then
value of 4 [Z2]? is equal to.
(2)
120~ 2 By 2
[20-23 ‘i—1| 2

2
|zu - Zz| = ‘@

P

Q

Q

= Z: lies on circle |Z-Z,| =v/2

SO 0Q#=0C2-CPe= 10 -2=2 2=

4|Zop=2

3
2
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7. Let A={1, 2, 3} and a relation R on Ais such that R = {(1, 2), (2, 3)} then minimum number of elements
must be added in R for which R is reflexive and transitive but not symmetric is.
Ans. (04)

Sol. Risreflexive = R have (1, 1), (2, 2), (3, 3)
R is transitive
v (1,2), (2, 3) eR . (1,3) eR
R={(1,1), (2, 2), (3,3), (1, 2), (2, 3), (1, 3)}
Clearly R is reflexive & transitive but not symmetric
. minimum number of elements = 04

1 1 1 1023
8. "Ch+— "Ch B Sl ] —_—
Letn_}_1C+nC1+ +EC|+1Co wid
n!
(where "C; = r!(n—r)l)
Ans. (9)
ince [ TRIRTSNIE S 1 , 1o, 1023
Sol. s.lnc:e1 Co+2"C1+3"Cz+ +n Cn—t+n+1 Ch = 10
n
1 1023 n+1
— rcr= B — .'.n”Cn = "Cr
:’é e 10 ( v
n
1 . 1023
IFH‘CM = —
:’TZD N+l ST
- l"”C + Co e +F CmJ:%

S 2“}1_1 - 1023_ 210_1
n+1 10 10

=n+1=10
==N= g
0.15 S
50 k
. LLIS’IOOX ]| dx = e then K =
Ans. (575)

sol. 1] [100% ~dx=2[""[100x> - ax

=2 [fj:ll(:— 100x? ) dx + ﬂl(}{)x: - ]}dx]

0.1

0.1 0.15)
2{{}(—@.)(3] r[m.xa—x] }
3 0 3 0.1

=4[01~—1—] [100(015)3 015]

30
-2 12(0.1125-0.15)
30
_8 o075 8-225_575 _ 575
30 30 30 3000
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10. Let I(x) = I\’ = dxsuchthatl(9) =12+ /7. f1(1)=a+7/n (1 + 242 ) —6/n7 then find «*
Ans. (64)
Sol. I(x)= J X;Y

_Wxf W7 f

_j—&—d

Let VX =t .. % dx = dit

-2j\|t2 }zdt _[ J1_++—Fn[l+m)]

10 = VX Vx+7 + 7 Wx +Vx+7) +c

1(9)=12+in7=12+7/n(3+4) +¢C
= N7 =-7In7T =c¢C

c=-61n7
10 =YX Vx+7 +7m Wx +Vx+7) 6 7
x=1
I(1)= V8 +7in (1 +V8)-6m7=7/n (1 +2J2)-6/n7 +a
a= JE
at=64
11. The area bounded by y = x® and tangent to y = x® at (-1, —1) is.
51 51 49 27
1) = 2) — 3) — 4) —
(1) > (2) 2 (3) 2 (4) 2
Ans. (4)
Sol. Giveny=x.....ccceoevrinnnnn.. (1)
dy _a0
:dx 3x
dy]
=3
[d" (~1-1)
Q(2,8)
£
P(-111)

Equation of tangent at (-1, —1)
(y+1)=3(x+1)

y=3x+2 ... (2)

Solving (1) & (2)

x3=3x+2
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-1
/ -2+a=0

= 3x =220 ———o

\ a=2

L
Q=(2,8)
2
Required area = I[Sx k2 -x3)dx

1

3 1
= S@4-1+2@Q+1)-2(16-1)
9 15 18+24-15
= 2 4 gy SOmel=ly
2 4 4
_27
4
12, Ifay +a,+ 85+ oo o *3” nd2az =Py P, Py Py Where Pyi = 1, 2,3,
1 2 3 n (n*‘ﬂ{ 12243 m i
....... m are prime number then value of m’ is—
(1)2 (2) 4 (3) 6 (4)8
Ans. (3)
2
Sol. — n° +3n _(n—1)2+3(n—1)
(n+1)(n+2) n(n +1)
a n3+3n2~(n+2)(n2+n~2)
s nin+1)(n+2)
4

@ =n{n+1)(n+2)
0

1 10
— a5 > (klk + 1) (k + 2))
k=1

Ay

10
1_15 Z(k{k c 1)k +2)(k +3) —(k ~kl(k + 1)(k +2))
k=1

IM
o |_‘
|I

O 1
— =—(10:11:12.13)
~a, 16
0, 128
28 Yy —=—.25.11.34.13
i~ a 16
10 1
28y —=23571113
I-:‘Iah
m=6
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1 k-1 2 .
13.  IfA=|n n®+n+1 n® |and) A, =64 findn
n nf+n n?+ k=1

Ans. (64)

Sol. YA =

Ri — Ri—Rs
R2— R—Rs

14. 5 positive number ai. a2, as, a4, as are in G.P., their mean & variance are % & = respectively. The
n

mean of their reciprocals is % thenm+n=

Ans. (211)

Sol. Let a, ar, ar?, ar®, ar*

atar+ar’ +ar +art 31
5 10

:>a(1+r+r2+r3+r4)=% — (1)

—(1)

gives

1 | | 1
w5y
also A ar _ar ar _ 3l — (&)
5 0
by &((2)azri=4 = arz=2

are=2 by(i)r:z.a:%

lad

&

- Number are % 1,2,4,8

[ g
£

1

I~

ol I
[95]
—t

.
[S 21 IS
o
o
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15. If a plane 4x — 3y + z = 2 is rotated by an angle % at interstation of line of another plane
3x — 4y + 11z = 12 then distance of P(2, 3, 4) from new plane is.
643 641 641 643
1 2) = 3) —p— 4
() V66846 @) 66848 ) V66846 @) V66848

Ans. (3)

Sol. Familyofplaneisd4x—-3y+z—-2+4 (3x—-4y+112-12)=0
= (4+3)x-B3+40)y+(1+110)z-2-12.=0
Planeis Lto4x -3y +z=2
S 4(4+30)+3(3+40)+1(1+112)=0
=16+12 +9+122+1+ 114 =0
= 351.426=0 == 2

s Planeis 62x -y -251z + 242 =0

-3-251x 4
- DistaliaEIPS SAIMIEEE s < ] IR

V622 252, 2 /66846

16. Given A, B, C represents angles of A ABC. If cosA + 2cosB + cosC =2 & AB =3, BC =7, then

cosA - cosC =
10 10 7 7
(1) = (2) - (3) 0 (4) =10
Ans. (2)
Sol. cosA+2cosB+cosC=2,c=3,a=7
b2 -+t:2—az+ 2(c? +a® -b?) E a? ¥b? -c? 5
2be 2ac 2ab
b®+9 49  2(49 +9-b%) 49+b®-9 ,

6b YT 237 T
b2-40 58-b%  40+b°
- -

6b 21 14b =
=b=5
b2 _‘_CZ_a2 a2+b2—c2
cosA —cosC = 250 23b
_ ab®+ac? -a® -ca® -cb® +c*
- 2abc
__1o
T

17.  Statement ((pAq)v(pA(~q)v(~paq)v(~p~a ~q) is equivalent to

(1) Tautology (2) Fallacy (3)p (4)q
Ans. (1)

Sol.  Given ([pAg)v(pa~q))vi(~pag)v(~pa~q)
=(pa(qv~q)v(~pa(qv~q)
=(pat)v(~pat)
=pv~p
=1
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18. Let a=2i+]j—k, b=3i—j+2k and ¢ is a vector such that [ai+t$.+é)xc':d and a-c =-17,
b-G=-20. Then [6x(1i+j+k]* = (A >0)

Ans. (46) :

Sol. l@+b+cJxc=0
= (a+b)xé =0

c :u(é+5), a is scalar
Now a-¢ =-17
S(hitj=k) . a((2+3)i+k)==17

(M2 +3) = 1) @ ==17------(1)

also b-¢ =—20 = a ((A +3) i +k).(3i—j + 2k) = — 20

=P aB (h+3)+2)=-20 (2)
24+3n=1 17

by (1) and (2) ——— =—

y{)andi&) =+ " 20

= 2002 +602-20=5171 + 187
= 2002+ 92.-207=0
= A=3

by (2) « (20) == 20 = & = —1
¢ =—(6i+k)
i j ok
-8 0 -
3 1 1

=i (0+1)—j (-6 + 3) + k (~6 =0) = i + 3] — 6K
lex (2i+j+k|® =1+9+36=46

Now cx (Ai+]j+k)=

19. Let f(x) = |[x]| + X —[x] , then number of points of discontinuity of f(x) in [-2, 1], is ([ -] is denoted
greatest integer function)
(1) 2 (2)3 3) 4 (4) 0

Ans. (1)

Sol. f(x)=|[x]| + yX-[x] ,x € [-2, 1]

[24dx+2  -2<x<-1

I+Vx+1  -1$x<0

J; 0D<x<l
| x=1

f(x)isdcatx=-1, 0,
Clearly number of discontinuity points = 2

f(x) =
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1_1__ . dB 12_A—l-2h50,,
: 511 is a matrix an =[_1 _1J {] I}Ien;B-

75 =25 75 25 -75 -25] 75 -25
“){-35 25] @ {-25 25] ®) [-25 25| “ [-25 -35}

Ans. (2)
Sol. LetC{’1 2& andD=[_11 '2}

20. LetA =

DG = -1 =2||1 2 _ -1+2 -2+2
1 1-1 -1 -1 2-1
10

- %]

.+ B = (CAD)
B" = (CAD)" = CA (DC) - A(DC) - A(DC) - .......... A.-D
B"=C.A".D

I-E=E
AM=(1+E)"=1"+"CHE I+ .coerrvrriens

n
A”z(|+E)”=l+nE={1 5}

1 27y n|[f-1 -2
B"=C:-A".D=
-1 —1”0 ‘TH‘ 1]

n n

l+— —

B”:C-A"-D: 51 51

=0 g0

L 51 51
50-51  50.51

50 50

8 - "251 2.5

— -50-51 ., 5051
2.51 2-51 |

%B“: 50+25 25

s -25 50-25

%B% 75 25
- -25 25
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