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PART : MATHEMATIC

1. The value of [.092211@&0“%390;5&11 x=mldis
L dx J
(13 (2)4 (3)5 4)6
Ans. (2)



SOI i| HNGUSEUA |__i| s A |
© dx!| Incosx ) dx!Incosx
_Incosx.cotx +Insin xtanx
(Incosx)?
_In(sinxcosx)
(Incosx)?
(1
—In =
ri-\ EJ __Im2  In2
1k T (nf2)? 12
UV2 N
_
In2
(log. 2)x 4.% - (log. 8)log,e)=3
n
2. The minimum value of sum of the square of roots of equation x2+ (3—a)x+1-2a=0is
(1) 4 (2)6 (3)8 “H1
Ans. (2)

Sol. o?2+p%=(a+B)P-2ap
=(3-a)2-2(1-2a)
=a’-6a+9-2+4a
=a’-2a+7
=(a-1)2+6

minimum value is 6

3. The number of natural numbers lies between 1000 & 3000 using the digits 1,2,3,4,5,6 which are divisible
by 4 is. (Repeatation of digits is not allow)
(1) 20 (2) 30 (3) 40 (4) 50

Ans. (2)

Sol. 12,186, 24, 32, 36, 52, 56, 64
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24,32, 36,52, 56, 64

T — 1

3x6=18
2
186, 36, 56, 64
=i
1 3 % 4 =12
=30
4. Ify =x?and y = — (x — 2) are two parabola's then common tangent of these curves is :
(Ny=4(x-1) 2)y=4(x+1) B)y=4(x-2) 4y=4(x+2)
Ans. (1)
Sol. Let equation of tangent to y = x* be

t2
x=y+al otx=y+ —

4
I'd 2
:y:tx_‘_
| 4



Solving with y = —(x — 2)*
{2
tx—— =—(x—-2)2

tz
—x2+ (l—4)x—? +4=0

._.D :0
2 Y
:(1—4)2—4[4——] =0
4

= (t—4pP+(2-16)=0

= (t—4)2 +(t+4)(t—-4)=0
=(t-4)((t—-4+t+4))=0
=t=40r0

common tangent = y =4x — 4
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oxX — (esx — 1}

5. If p=Li = exists then find o +
x50 gxle?® 71.

5 7 14
1) = 2) = 3)— 43
(1) - (2) 5 (3) 3 (4)
Ans. (1)
_ adx
Sol. Li oax—e™* +1
x50 2% —1
OX. % 3x
3x
2 \
1-(1X—£1+3X+9i +J
2
Lim:
x—0 3(1)(2
9
—3 = = _—
- = 2
1
=3, p=—=
o B 2
1+ ﬁ =B —1 - é
2 2
20x 5
6. [ (Isinx|+|cosx|)"dx is equal to
~0
(1)20(n+ 2) (2) 20 (n—2) (3) 10 (n + 2) (4)10(n—2)
Ans. (1)

Sol. 1= 40.P(sinx+cosx)2dx
o
=40.|*(1+sin2x)d
L_( +sin 2x)dx

P w2
_ 4.0| <L costJ
\ 0

2




=20+ 2]
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7. The area bounded by y = [x2—1]andy = 1is
() 242-1) @) 2(2-1) @) 2(2-1) @ 2(/2+1)

Ans. (1)
Sol.

=
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ol

FEAET 1

Area 2 -\Eu— }{1—x2}ix+Jj5(x2—1}jx
0 1

10
8. ZL - thenm +n = ? (where m and n are co-prime number)
k§EksE1n

(1) 166 (2) 366 (3) 156 (4) 176
Ans. (1)

10 k AY
Sol. S= [—
Sl (k2 ok o+ (K2 —k + 1

Ton( 1 1)
_2§‘\k2—k+1 kZ—K—ml

if'1_L\|_E
2 111) 111
m=55n=111

m +n = 166
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9. In a group of A.P. having 1st term 100 and last term 199. If number of terms in these AP are
€ [3,33] respectively then the sum of all possible integral values of common difference is
Ans. (53)

Sol. ds =Mel

2

2=1E-:l9—100 _a33
3

d3=199—100
4

di= w which is integer iff
i+1

i=28,10

=di=33,11,9

sumofdi=33 +11+9=53

10. (x — 1) = 0 is directrix of the hyperbola kx2 —y2 = 6 then which of the following point lie on the hyperbola

(1) =52} ) |-v5.3) @) l-2452) @) - 2/538)
Ans. (1)
Sol. Directrix = x =1
2

X
(6/k)

2
hyperbola kx2 — y2= 6 = _% —1
where k>0

a2=g<b2=6

U

X=JGIk
31+k

. . a
directrix = x=—
e

6/k JE f—
= —mmm =12 |— = J1+K

J1ik k

6
:;=1+K:>K2+k—6=0
=k=2

Hyperbola = 2x2 —y2 =6
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d )
11. d—y -y =1-e " represent a curve y = f(x) such that limf(x) is finite. Intercept of tangent at x = 0 on x-
X x>
axis and y-axis are a and b respectively then (a — 4b) is equal to :
(1)1 (2)2 (3) -1 4)3
Ans. (1)

dy x
Sol. —-y=1-¢
dx 4

e 5



If= e ="
solution of differential equation is

ye* = I(1—§")§"dx

= J(E"—T—)Z")dx

y=-1 +—;E"+cex

as x >‘r),f(x)isﬂnite:,c=0:>y=—1+%E"

dy
dx(x 0)

=
2

N

equation of tangent y + ‘—; =— %(x -0)

1./
2 ] 2
R
-1 -2

a—-4b=-1+2=1

sin'x i cos ' x

'] Y
12. If then value of sin lﬂ | is equal to -
o lo+f)
(1) ax(1 -2 x2) Y1-x2 (2) 2x(1 -2 x2) V1-x2
(3)x(1—-2x2) 1-x2 @) x(1-2x2)¥1-4x?
Ans. (1)
sn'x cos'x - s‘n'1x+cos'1x_ b
Sol. = = =

o B a+p 2a+p)
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o

= sin-Tx =
2a+p)
B T
= sin =X
a+p
- T oL
= sin =2s

in— cos—
a+f 2(a+p) 2(a+p)

sin 2%(; - 2:’\2x‘-’1—x2J\(1—(4x2(1—x2D

a

=4x1-x? Yi-ax? o ax®
=4x(1-2¢) Y-

U

4
13. If the curves y = f(x) satisfies the equation %!+—;—Y-1 K hes and passes through origin then the
X x*— 1- %2
L
value of Tf(x)dx is
]
2
= 3 x V3 x V3 x 3
S+ @ == @5 NS



Ans. (3)

X
Sol. e X Tdx=e2  _y1-x?
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J3

3
2 "3

_2 | W1-x@dx - | e dlx
0

0 V1-x2

|\>|b

-2 = 1-x2 +1s4‘n_1x—sin_1x
Z 0

.
& ®
x

.

M=

& |la

wlaA

sl& *®

(1) 9?2 102 19 )
14. LetA=|1 ‘ andB=| 122 132 142 then det (A" B A) (where A’ is transpose of A) is equal to

-152 162 172

/_
=

(1) 1124 (2) 1096 (3) 540 (4) 539

Ans. (4)
92 102 113 ) (1)
Sol. ABA=[111]| 122 132 _142| |1
-152 16> 172 | 1)

=[92+ 122152 — 102+ 132+ 162 112 - 142+ 177

=92+ 122152102+ 132 + 167 + 112— 142 + 177]
=92 + (12— 10%) + 122 — (142 — 132) + (162 — 152) + 177
=[81+ 21+ 144 — 27 + 31 + 289]

= [539]
Det (A’ B A) = 539

15. letA=1{1,23,4,567andB={3,6,7, 9 betwosetsand S={C —A;C nB = ¢} then number of

elements in set S is



Ans. (112)
Sol. Total=27
CAB=¢=2¢
Total — (C ~ B = ¢)
21 -24=128 —16=112
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n

16. The value of Z”c, "c; wherei =], is
ij=0

20 =2y
(1) 4ﬂ2 (2) 22 —2n¢yy (3) 2201 — 21¢ 4 (4) 220 — ¢
Ans. (2)

n
Sol. Z”cl "c; (where i «])
ij=0

2

= Z ”ci.i"ci = Z(c) = (2n) (2n) — 2ngn = 220 _ 2ngy,
i=0 j=o0 i

i=j=0

17. If X2+ y2 + 2ax + 2by + ¢ = 0 is a circle whose diameter is PQ such that abscissa of P,Q are roots of

equation x> —4x — 6 = 0 and ordinates are roots of equation y? + 2y —7 = 0, then value of

(a+b-c)is

(m2 (2) 10 (3)8 (4)6
Ans. (1)
Sol. Equation of circle with PQ as diameter is x2 + y2—4x + 2y —13 =0

—2a=-4,2b=2¢c=-13
—a=-2b=1andc=-13
So,a+b-c=-2+1+13=12

a

18. Let A= be a matrix such that A = A-" where a,b,c,de {-1,0,1 - - - -10} then find the number of

such matrices A is
Ans. (50)
Sol. A=A

pz=1— @ b blatd)| _ [1 0
cla+d) bc+d? 0 1

—a’+bc=1;b(a+d)=0; c(atd)=0andbc+d?=1
—af-d?=0 =a+d=0ora-d=0.
casel:a+d=0=(ad)=(-1,1),(1,-1),(0,0)

(i) (a,d)= (1, -1) = bc =0 so (b, c) = 23 pairs

(ii) (a, d) = (-1, 1) = so (b, c) = 23 pairs

(iii) (a, d) = (0, 0) = bc = 1 = 2 pairs
casell:a=dthenab=08&ac=0
az0thenb=c=0anda=d=%1= 2 matrices

Total — 23 + 23 + 2 + 2 = 50 matrices
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19. Let z = x + iy be a complex number such that |z] -2 =0, |z — i| — |z + 5i] = 0 then which is correct ?
(1) x2+(y -2 =16 (2)2x2 +y? +3x— 54y +12=0
(3) y2 = 6x (4)y2+ 4 =8x

Ans. (1)

Sol.

vzl =2
=>x2+y2=4 E=al))

2
&

also |z — i = |z + 5i| | 2

=2+ (Y= 1P =2+ (y + 5

-2
=(y-1P=(y+5) s
—=y=-2s80x=0
20. Let mean and standard deviation of 40 observations are 30 and 5 respectively. If two observations 10

and 12 are found to be wrong and removed then new standard deviation is . Find the value of 38 &2
Ans. (238)
Sol. %,=30,61=5

X 30— 3 x = 1200
40

2
o?= 25— 24 _ 302 = 25
20

- xxZ= 37000

New sum = 1200 — 10 — 12 = 1178
1178_
38

New mean = 31

New Ix* = 37000 — 100 — 144 = 36756

New S.D. ¢ = 1’@7(31)2
38

= 3852 = 36756 — 38 (31)2
36756 — 36518
=238
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21. Let @ be a vector parallel to the line of intersection of two planes containing vectors f+] , | and i—k s
Ai+|2. Ifb =i 721 + 2k then the acute angle between a and b is
= A (1)
1 : 2) cos | =
M cos”| 3= ], @ cos 3]
( \ IS
(3) cos ‘.Q‘ (4) cos “i}
(3) W3,
Ans. (1)

Sol. Normal of first plane



% = A,
Normal of second plane

By = (k) x (k) =i-]+k

Line of intersection lies along ny x ny
=k x (\. —j o IE)

i)

If 6 is the angle between a & b then

8=cos™ (%]

22. If p and g are two statements then negation of p < (q = p) is

(1) (~p A ~q) @pv-q @) ~pva) @) (pA ~q)
Ans. (1)
Sol. ~(p<=(g=0p)

=p=~(@=p)

=p<(g A ~p)

=(p=(q » ~p)) ~ ((q » ~p) = p))
=(~p vi(g A ~p)) ~ ((~q v p) v p)
=((~p v @) ~ ~p) A (~q v p)
=~p~(~q v p)

=(~p A~ ~q) v (~p ~ p)

=(~p » ~q) ve

=(~p ~ ~q)
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