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MATHEMATICS

1. Find the value of "'C, + 2 CC2+°Ca + ...... +7Cy) =2

1) n(n+1)2n-1) @) n(n+1)2n+1)
6 6
(n—Dn(n+1) n(n+1)
Q) —m— 4)
6 2
Ans. (2)

Sol. S=?Co+°Cy+...... +'C,=""Cy
n+1C2+n+1C3 +n+lc3:n+2c3 +n+1C3
_ (n+1)! N (n+1)!
3l(n-1)! 3Y(n-2)!
_ (n+2)(n+1)n N (n+1)(n)(n-1) _ n(n+1)
6 6 6

(2n+1)

2. If A and B are subset s of X ={1,2,3,4,5} then find the probability such that n(A N B) = 2.

65 65 35 135

(1) Pyl (2) > (3) > 4) e
Ans. (4)
Sol.  Required probability

_ 0, %3

=—

_10x27 135

D

2
3. Given f(0) =1, f(2) = e” also f'(x) = f'(2 — x), then the value of j f(x)dx is
0

(D 1-¢? (2)1+¢ 3)e 4) &*
Ans. (2)
Sol. f'(x)=f(2-x)

On integrating both side f(x)=—f(2-x)+c¢

putx=0

£(0) + f(2) = ¢ = c=1+¢

= fx)+f2-x)=1+¢%.....(1)

1

I=] f(x)dx = '[ {f(x)+f(2—-x)} dx :(1+ez)

O Ly 1O
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A curve y = f(x) passing through the point (1,2) satisfies the differential equation X?‘i‘ y =bx*
X

2
such that '[ f(ydy = % The value of b is
1

(1) 10 211 3) 3—52

(D
ﬂ‘i‘z = 6x
dx x

dx

I.F.:eT:x
bx’>
Syx = | bx*dx =——+C
yx= [ -

Passes through (1,2) , we get

b
2=—+C (1
3 )

2 4
Also,'[ bi+g dx:Q
1 5 X 5
:>£><32+C€n2—£=2

25 25 5

=C=0&b=10

The area of the region defined by 5x* <y < 2x* + 9 is

(1) 643 ) 1243 (3) 18+/3

2)

y = 5x
y = 2x°+9

Required area

NG
:2](2x2+9-5x2)dx
0

NG
2 j (9 —3x?)dx
0

=2[9x-x* [* = 1243

62
“4) 5

(4) 93
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6. A aeroplane is flying horizontally with speed of 432 km/hr at height h meter from ground. Its
angle of elevation from a point on ground is 60°. After 20 sec its angle of elevation from same

point is 30° then the height 'h' is equal to

(1) 1200+/3 (2) 6003 (3) 1800+/3 (4) 1000~/3
Ans. (1)
A B
h
Sol. h
70 30°
P C D
v =432 x 1000 m/sec = 120 m/sec
60x60
Distance AB = v x 20 = 2400 meter
In APAC
tan 60° = 1 — pC = 1L
PC 3

In APBD

tan 30° = - — PD =+3h
PD

PD = PC + CD

Bh = 12400 = 22~ 2400

V3 V3

h = 1200+/3 meter

7. A curve y = ax’ + bx + ¢ passing through the point (1, 2) has slope at origin equal to 1. then

ordered triplet (a, b, ¢c) may be

(1) (1, 1,0) @) G L oj 3) (—% L 1} ) 2,-1,0)
Ans. (1)
Sol. 2=a+b+c ... (1)

ﬂ =2ax+b=> ﬂ =1

dx dx 0.0)

=>b=1=a+c=1
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8. The value of tan lsin”@ is
4 8
(1) L ) R 3) 2 (4) none of these
V7 J5 3
Ans. (1)
Sol. Let sinﬁlﬁze = sinezﬁ
8 8
5 J63
0
1
{ - 1+cos0 3
@) (ej s
tan | —smn —— | =tan | — | = = = = —
4 sing 1-cosb ﬁ ﬁ
2 4
3
9. The value of '[ [x?—2x—2]dx ([.] denotes greatest integers function)
1
(-4 2)-5 @) -1-V2-V3 @ 1-2-43
Ans. (3)
3 3
Sol.  T=[-3dx+ [[(x-1)"] dx x—1=tdx=dt
1 1
2
[=(-6)+ j[tQ]dt
0
1 2 NE) 9
I=—6+ [0dt+ [ 1di+ [2di+ | 3dt
0 1 V2 NG
1=—6+ (V2-1)+2V3-242+6-3\3
I=-1-v2 -3

10.  Which of the following conic has tangent 'x + \/gy —2\3"at point (%,%j ?

X y
(1) x*+9y*=9 Q) y'=—— (3) x> -9y* =10 4) x* =——
63 63
Ans. (1)
Sol.  tangent to x* + 9y” = a at point (%,%j is ){%j +9y (%j =9

= option (1) is true
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11. The negation of the statement ~p A(pvq) is

(1) pa~q (2) pv~q (3) ~pAq (4) ~pv~q
Ans. (2)

Sol. ~(~p/\(pvq))
=~((~p~p)v(~pra))

=~(~prq)=pv~-q

12.  Equation of plane passing through (1, 0, 2) and line of intersection of planes .(i + 3 +k)=1 and

F.(i-2j)=-2is

(D) T.(1+7j+3k) =7 (2) T.(3i+10j+3k) =7
(3)T.(i+j-3k)=4 @ T.(1+4j-k)=-7
Ans. (1)

Sol.  Plane passing through intersection of plane is
F.(+j+k)=-1) +A{f.(i-2)+2}=0
Passes through i+2k , we get
2
B-D+r(A+2)=0 = k:—g
Hence, equation of plane is B e (i + 3 + 1A<) -1} = 2{r. (i - 23) +2} =0

= T.(i+7j+3k)=7

13. A is 3 x 3 square matrix and B is 3 x 3 skew symmetric matrix and X is a 3 X 1 matrix, then
equation (A’B* - BZAZ) X =0 (Where O is a null matrix) has/have

(1) Infinite solution (2) No Solution

(3) Exactly one solution (4) Exactly two solution
Ans. (1)
Sol. A"=A,B'=-B

Let A’B*-B’A> =P

PT = (A2B2— B2A%)T = (A2B)T - (B2AY)T
= BY)T(AYHT_(AY)T (BYT
=B’A’ - A’B’

= P is skew-symmetric matrix

= |[P|=0

Hence PX = 0 have infinite solution
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f(x) f'(X)‘ :
14. f =0, f(0) = 1 and f'(0) = 2 then f(1) belongs to interval
f'x) ')
(1) [6, 9] (2) 19, 12] (3) [8, 10] @) [5,7]
Ans. (1)
Sol.  Given f(x) f"(x) — (f(x))2 =0
Let h (x) = 1
£'(x)
= h'(x)=0 =hx)=k
f(x)
=k f(x)=kf
F = 1'(x) (x)
= f(x) =k f'(0) :>1:k(2):>k:%
New f(x) = %f(x) = [2dx = ff((j)) dx
= 2x=In|[f(x)|+ C
Asf(0)=1=C=0
= 2x = In [f(x)| = f(x) = ze™
Asf(0) =1 = f(x) =™ = f(1) = &
15. Find a point on the curve y = x* + 4 which is at shortest distance from the line y = 4x — 1.
(1) (2,8) (2) (1,5) (3) (3,13) ) (-1.5)
Ans. (1)
Sol. dy =4
dx|,
2X1 =4
y=x*+4
P(x.y)
=x1=2
.. Point will be (2,8)
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—55x ; X<-5
16. Let f(x)={ 2x’-3x*>-120x ; —-5<x<4.
2x’ —=3x*-36x+10 ; x>4

Then interval in which f(x) is monotonically increasing is

(1) (-5,-4) U (4, ©) (2) (=0, —4) U (5, )
(3) (-5,4) U (5, ) 4) (-5,-4) U (3, )
Ans. (1)
=55 ; X<-5
Sol. f(x)={6(x>-x-20) ; -5<x<4
6(x>—x—-6) ; x>4
-55 ; X<-5
ff(x)=<6(x—5)x+4) ; -5<x<4
6(x-3)x+2) ; x>4

Hence, f(x) is monotonically increasing is (-5, —4) U (4, o)

b

17. If a, b, ¢ are in A.P. & centroid of the triangle with vertices (a, c), (a, b), (2, b) is (% zj and

a, B are roots of the equation ax” + bx + 1 =0, then o” + B* — ap equals

71 71 69 69
1)-— 2) — 3) — 4) ——
) 256 ()256 ()256 @ 256
Ans. (1)

Sol. 2b=a+c

2a+2 10 2b+c 7

— and = —
3 3 3 3
2b+c=7 .
= a=4 solving,
2b-c=4
b:E c:E
4 2

Quadratic Equation is 4x” + 14—1 x+1=0

121 71
Thevalueof(oc+B)2—3aB = _% —__ -

256 256
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{ f(x)+f (j
18. Givena+a=1,b+ =2 and af(x) + af(—} =bx + E then value of ———>2
X X 1
X+
X
Ans. 2
1 B .
Sol. afx)+oaf{—|=bx+—~ ... @)
X X
1
X—> —
X
af(lJ + af(x) = b +px L (i)
X X
(1) + (i1)
1 1
(a+a) {f(x) + f(—ﬂ = (x +—j (b+B)
X X
f(x)+f (1j
X 2
—1 = T = 2
X+—
X
19. Find the maximum value of 'k' for which the maximum value of variance of 10 elements is 10 in
which 9 values are 1 and one value of is k. (Where k is integer)
Ans. 11
%) 2
Sol. &' = &—(EJ

2 2
o 9+k )_(9+kj 10
10 10

(90 + k*)10 — (81 + k* + 8k) < 1000
90 + 10k* — k> — 18k — 81 < 1000
9k> — 18k + 9 < 1000

1000 10410
— - kol

k-1)°<

10410

3

Maximum integral value of k = 11

k< +1

h
ST
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20. Distance of P(x, y) from (5,0) is thrice as distance of P(x, y) from (-5,0). If locus of P is circle
with radius 'r' then final the value of 4r°.
Ans. 56.25

Sol. Internal point which divide (5,0) & (-5,0) in the ratio 3 : 1 is (%S,Oj External point which divide
(5,0) & (=5,0) in the ratio 3 : 1 is (=10,0)
2r = _—5+1O = 15 =75
2 2

(2r)* = 56.25

21.  Four numbers whose sum is % are in G.P. Sum of their reciprocals is f—z and product of first

three of them is 1. If third term is o then find value of 2a.
Ans. 3
Sol. a,ar, ar’, ar’

a+ar+ar2+ar3:§ ...... 1)
12
I 1 1 I 65
—t—t—+t—==
a ar ar- ar’ 18
(P +rf+r+1 65 4
== (i1)
a r 18
© po_18_3
(i1) 12 2
a3r3:1:>a3 =1:>a:%
2 3
45 3 53 3 3
—I'=s— =1 =—F >=>r1r=—
9 2 2’ 2
, 2 (3) 3
o=ar = —.| — = —
32 2
200=3
22.  There are 10 students Sy, Sy, ........ Sio. Find the number of ways to form 3 groups Gi, G2, Gz such
that all groups has at least 1 member and group Gs has almost 3 members
Ans. 26650
A|B|C
1181

Sol. 21711

613
Ways to distribute in groups = °C;(°Cy + ....... °Ce) + C°CL+ oot BC)+ C(CL + .+ 7Ce)
= 10(510) + 45(254) + 120(126)

= 26650
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23. At point P(5, 7) on circle (x — 2)2 + (y - 3)2 = 25 a tangent and a normal is drawn. The area of

triangle formed by this tangent normal with x axis is A then 24\ is

Ans. 1225

P(5,7)
Sol. A2,3)

<
z/

equation of normal at P

7-3
(y-7= (5—2J(X—5)

3y-21=4x-20
=4x-3y+1=0 ... (1)

= M(—l,OJ
4
equation of tangent at P
3
-N=-—(x-5
-7 4( )

4y —28=-3x+15
= 3x+dy=43 ... (i)

= N(E,Oj
3

1
hence ar(APMN) = 5 X MN x 7

1:l x£x7
2 12
= 24A = 1225
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