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PART : MATHEMATIC

1. If f(x) = axZ + bx + ¢ is a quadratic expression with f(1) = 3, f(—-2) = &, f(3) = 4 and f{(0) + (1) + f(2) + f(3)
= 14, then the value of 4 is
(1)-4 (2)4 (3)2/3 (4) 312

Ans. (2)

Sol. f(1)=3=a+b+c=3...(1
f(3)=4=>9%a+3b+c=4...2)
i(0)= ¢



SInce TU) + 1(1) + 1(=2) + 1(3) =
c+3+4a-2b+c+4=14
=4a-2b+2c=7...(3)

By solving (1), (2) and (3) a _é,b = ——; &c=3
:f(x)_lx2—1x+3
5] [§]
L=f(=2)=4
2. The value of 60 J‘ SnEx S ax is
(1) 101 (2) 104 (3) 105 (4) 109
Ans. (2)
2, 6
Sol. 1- dex
sin x

J“3S|n2x 4sin® 2x |
dx

sinx
0

\

(]

{Gcosx 4(2cosx)’.sin? x}dx

|-

2
(Bcosx —32sin ? xcos® x)dx

[=] T—

nl2
=2 "
=Bsin 0 —32I§n2x(17§n2x)cosxdx

3 nl2
=6_132 |an xism X |
3 5 || o
(1 1)_ 26
==6-32——— = —
23787

sinBx 26
So BOJ' == dx - 60x =2 - 104
) sin 15
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3. If 1+ (2+48C +99Cz + ... +49C40) (50C + 50Cs + 50Cs + ... +50Csp) = m.2" then value of m + n'is
Ans. (99)
Sol. 1+(2+2%_1)(2%—1)=m2"

=1+ (29+1) (29— 1) =m.2"

=1+2%_1=m2n

—>m=1,n=98som+n=299

4, The differential equation of all the circles passing through the points (0, 2) and (0,-2) ; is
(1) 2xyy'+ (x*+y*+4) = 0 (2) 2xyy'+ (x*-y*+4) = 0
(3) 2xyy'+ (—x+y2+4) = 0 (4) 2xyy'+ (x2+y2-4) =0

Ans. (2)

Sol. (xZ+y*4)+ax=0 ... (i)

where A is parameter.

Now differentiate equation (i) with respect to x , we get
r=E=2(x+yy) L (i)

from (i) and (ii)

(2 +y2—4) =2 (x+yy) x=0

=y -x24-2xyy'=0

S oxy D (k2 y2 +4)=0
dx

5. The sum of maximum and minimum values of f(x) = tan-" (sinx—cosx), is (where x<[0, n])
f A 7
| = [ b —
(1)0 (2) tan*ﬁ—h—'— (3) cos “LW—— (4) —
L2z ) 4 \W3) 4 12

Ans. (3)



Sol.  f(x) = tan-"(sinx—cosx)
cosx +sin x|

1
)2[

1+(sinx —cosx

_gosx+anX g 1]
2-sin2x)

+ —
-

3

4

3n . .
Hence x = T is point of maxima
(3r) (1 1)
f] =tan1—+—J=tan1J§)
E el A
f(0) = tan-'(0-1) = ——
(0) (0-1) 2

f(n) = tan-1(0+1) = ‘Z_‘

So maximum value of f(x) is tan-! \E =cos™! T1
3

and minimum value of f(x) is — E

Y

1 =
_st_z}
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6. If tangents drawn from (2, 0) to the parabola x = —2y? are also tangents to the circle (x—5)? + y2 = rZ then
the value of 17r2 is
Ans. (9)
1
Sol. Equation of tangent of parabola y2 = ——; % in slope form is y = mx— 8_ ........ (i)
m

It is passes through (2, 0), so 2m = L —=m= tl
8m 4

= y= E —% and y = —?x_'_i are also tangents to the circle (x—5)2 + y2=r2
5_1
= r= = 17r2=9
S
16
7. If w& p are the roots of the quadratic equation x? —Jax—v% =0 and 1+—12. 1+B_12 are the roots of
o

the quadralic equalion x2 + ax + b = 0, then roots of the quadralic equalion
x*—(a+b-2)x+(a+b+2)=0are-

(1) Both non-real (2) Both real and positive
(3) Both real and negative (4) Both real, one is positive and another is negative
Ans. (3)

Sol.  x2_J3x+6 = O<“
B

Equation having roots 17%‘”%
o B

L WB=0
X=1 fx-1
S
x=1 J
1 26 3
16+ 2 o2
(x—1)? x—1 x-—1

146 (x1)2+ 26 (x-1) = 3 (x-1)
=6x2+ (26 -15) x+ [10-26)=0

(26-15) (10-2J6)
X+ =0

\ 6 )I l B )
_2/6-15 b=10—2JE

6 6

:>X2+

So, a



= a+b=—§
6

MNow quadratic equation x2—(a+b-2)x+(a+b+2) =0isalsoBx2+17x+7=0

(=73 BN

Since, D = (17)2 -4 (6) (7) = 0, sum of roots = _1_6?’ and product of roots =

Hence both roots are real negative
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Educatng b befte: et

6 10 20 40 10240

— om i
8. If ¥—3—1 +W +?......+ p =2"n then the value of m.n is
Ans. (12)
i 2 10
Sol. n.2’“=%710|—11+%+2—g—....+2—.
3 \3 3 3 3 )

6 10 (6" -1)

37 3] 6-1

_ 6 2 (mn
= 312 +?[5 —1}
12
= n.2m= F =21
=n=1m=12
=mn=12
9. If OAB is a triangular park and OP is a vertical tower such that AB = 16, ~PAO =15° = /PBOQ,
ZPCO = 45° where C is mid-point of AB, then height of tower is
(2 ) (2 ) (2 (2 )
(1) 16 —= -1 (2) 32 =-1| (3) 3 ——11 (4) 16/ —= +1
%) %Y i) %)
Ans. (2)
Sol.
P
\
]
‘tc
\
]
1
OP = OA tan 15° = OB tan15° (i)
and OP= OC tan45°-0OP=0C ... (ii)
also OA=0OB .. (iii)
S0 OC2 + 82 = OA?
s 2
oP2+ 64 = 2P
\ tan15° )
(Y31
OP?+64 =0p? | X201
(Va-1)
s A
s = opz | 13 +1f 7[J§71ﬂ7 opz |43
Ve-iF | (WE-f)
Baly3 - 1] ( )
op? =Lf= 32|i_1‘
43 W3 )
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10.

Ans.

Sol.

11.

Ans.

Sol.

12.

Ans.

Sol.

1
2

If curves y = f(x) satisfying differential equation dy —|I - | =.'x_—1 | such that f(2) = 'JE then the
dx x2-1)7 lx+1)
value of J7 f(8) is
(1) 7-3/n3 (2) 21-6/n2 (3) 21-6/n3 (4) 7+3/n2
(3)
1
ay |t ‘y =l 1 lz is linear differential equation
dx [x2-1" [x=+1)
1

LF.=gr i = X1

Xx+1

So, solution of given differential equation is
1 1
’ - (x-1)2 (x-112
yx1:|.‘x1!‘x1 dx+ C
x+1 “x+1) (x+1)
= T‘X—_1=x—2m(x—1)+0
x+1

It is passing through (26) —ec=2/3-1

=V, x_—: =x-2m(x+1)+2/n3 -1
WJX,

5

putx=8 = -%? =8-2/m9+2/n3-1
= W7 =J71(8)=21-6/m3

If band g are number of boys and girls in a class respectively such that number of ways to select 3 boys
and 2 girl is 168, then the value of (b + 2g) is equal to

(14)

BCs. °C2 = 168

bb-Nb-2) g1 _4gg
6 2

b(b—1) (b—2) . g(g—1) = 2.6.14.12 = 25.32.7!
benandbz3,geN,gz2

= b(b-1) (b-2) .g(g-1) = 8.76.3.2
=b=8,g=3sob+2g=14

If A and B are two 3 x 3 order matrices such that A is symmetric and B is skew-symmetric, then which of
the following is incorrect.

(1) A% — B# is symmetric matrix (2) AB — BA is symmetric matrix
(3) A5 — B is skew-symmetric (4) AB + BA is skew-symmetric
3

Eai)ven AT=A BT=-B

(1)P= A*—B*

pT = (AL _ B4)T

= (AT —(BT)*

= A*—B*= P, So A* — B*is symmetric matrix
(1) is correct

(2)Let Q = AB — BA

QT = (AB - BA)T= BTAT— ATBT
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=—-BA + AB = Q = AB — BA is symmetric matrix
(2) is correct

(3)Let P = A5—B®

PT = (AT)S —_ (BT)S

= AE — (_B)S

=AS+B5 =

A® — B? is not skew-symmetric
(3)is incorrect

(4)Let Q= AB + BA

QT = (AB + BA)T = BTAT + ATBT
=_RA+AR=AR_RA =N



— Lo —orus L — oA

(4) is correct

13. If OA and OB are tangents to the circle (x — 2)? + y2 = 1 from origin (O) then the area of AOAB is
32 @3B @3B w2
4 4 2 4
Ans. (2)
Sol.
A
0
B

Equation of chord AB is 2x=3
~OA=0B=43

=AM = %
Area of AOAB = 1(Z&»f—‘\h.ﬂ)(OI'\wI): ﬁé =£
2 2 2 4
14. Consider the following statements

P: Ramesh is singing

Q: Ramesh is out of his village

R :Itis Sunday

S It is Saturday

Now which of the following option is logically equivalent to the compound statement "Ramesh is singing
only if he is in his village and it is either Sunday or Saturday

(M ((~aq) a(rvs)) >P (2) P> (~q rlsvr)
(3)P>(gn (rvs) (4)P>(ga (rvs))
Ans. (2)
Sol. .. p — g convey the same meaning as P only if g
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[ raun2
. . .1+!%!
15. If x(t) = 2J2 costyfsin2t and y(t) 242 sintfsin 2t), where t= | 0.2 | then the value of 1 [‘j ¥/ Latx=
\ ay

i& dx?

4
1 1 2
1) —= 2) — 3)2 4) =<
(1 > ( )2 (3) (4) 3
Ans. (4)
Sol. Y = tant and x2 + y2 = 8 sin2t
X

X2 +y2= 16tan’t
1+tant
(x2+y?) = —OXY
x2 +y?
= (x24y2)2 = 16xy
— 20ty (2x02y ) =16 (Y 4y) )
dx dx
—whent=Z —x=2=yand ¥ =_4 (i)
4 dx

Differentiate of equation (i) w.r. to x
( (ra® &) (&
2(2x+2y91)2+2(x?+y?)v2+2-!32| Ly 3y -=16‘ x3Y 9y
dx { {\dx ) dx? || | dx? dx |

%
|
|



2 (42 3 2
atx=Z 0+16(2+2+4 TL)=16/29L 2| LY _ 3
4 dx? dx? ] dx

I ¢ f \6
16. The coefficient of middle terms of the expansions i % +[x | (1 —3BX)2, and \ 1—6—2}( | are in AP with
\ J \ J

common difference d > 0 then the value of 50 —2—S is
Ans. 46
Sol.  ‘C {—11213)2 6, -2 o in AP
) 4 J5) . 8

p2, —6p, —g p? are in AP

_p? Sgn
—128=p"—< B
—24p = 2p% -5 p*
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5p% —2p% —24p =0
5p% —2p% —24 =0 (B =0)
= 5p% -12p+10p-24=0
(5p-12)(B+2)=0
_12

or =2
5 p
when p= 2 =d=-f- B2 = —2 —ﬁ = —7504 not possible because d > 0
5 5 25 25
when f=-2=d=-6—-f =12-4=8
S0 5{)—2—,d= 50—E=4G
p* 4
X

17. Ifs =J|x:xe[—6,3]f{72,2}, |;|3 ;1 =0tand T={x:x € z; x2—7 |x| + 9 < 0}, then number of elements
inS~Tis
(12 2)3 (3)5 47

Ans. (3)

Sol. T={x:xez;¥*-7|x+9=0}
X2 -7 [x] + 9 <0

o e F—Jﬁ ?+Jﬁw

2 2
=[x/=234,5

[ [x+3|-1_ .|
= S=/x:xec[-63]-{-22},———=0
: 235502 20
Tofindn(S~T)
IX| £2= x| =3,4,5xe[-63]-{-22tand [x+J21=x=3,-4,-5=n(S~T) =3

18. There are 4 girls and 6 boy in a class. Three students are selected randomly from the class. If a random
variety '’ represents the number of selected girls, then the value of 100(s2) is : where (a2 is the variance
of distribution)

Ans. (56)

Sol. By probability distribution

X 0 1 2 3
P(x) tc, | *c,°c, | *c,5¢, | *c,
¢, ¢, 05, g,

Variance = Ipi. xZ— (p)?
N f \2 { 42
£0 , 36, 4 g) fo,801 362 43) 240 (144
) \120)

+ A+ 4 . + =
L 120 120 120 ) | 120 120 120, 120

ran2



of=2- |2 |
\5)
5036
25
— 10062 = 100 |'E‘| =56
\25)
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( cos2mx + x2" sin(x—1) |

19 If f(x)=1li - ,n e N then f(x) is continuous for x belong to :
Sl e B :
(1) R—{=1} (2) R{1} (3) R—{-1.1} (4) R0}
Ans. (1)
(1 . \
2n ,T.cos;Ercx—sm(x—ﬂ ) B
Sol.  Case-1when x| > 1= ()= lim x):” 7| — - - S‘”::”

4 2n A
Case-2 When -1 < x < 1= f(x) = |imfwl
nsa| 1+ x5y )
f(x) = cos2nx
Case-3Whenx=1=1(1)=1
Case-4 whenx=—1=1f(-1)=sin2 -1

M , Xx<—lorx=1
x—1
So, f(x) = | cos2nx , —l<x<1
1 . x=1
|sn2-1 , x=-1

function f(x) is continuous except x = —1
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