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MATHEMATICS
Three distinct normal are drawn from the point (a, 0) to the parabola y* = 2x. The range of ‘a’ is
(1) (=0, 0) (2) (1, ) (3) (=0, -1) 4 (0, 1)

2
Let the equation of the normal is
y = mx — 2am — am’

here 4da=2 = a:%

=mx-—m-— 1 m’
Y 2
It passing through A(a, 0) then
O=am-m-— 1 m’
2

m:O,a—l—lmzzo
2

m’=2a-1)>0

a>1
1 - g| X 8 )
IfA= .  |and A = . Then the equation has
-1 1 y 64
(1) one solution (2) two solution (3) infinite solution  (4) no solution

C))

L]

128 -

11 |y]| |64

128 XYV 2[® S 108(x_y) =28
—X+y | 64 = Y=

:x—yz% (1)

and 128 (x+y)=64=>x -y = > (2)

= no solution
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2 2

3. If x> + y* = 25 is a circle whose chord is a tangent to a hyperbola %_il_6 = 1, then locus of

mid-point of chord is
(1) 9x* + 16y° = (x* + y*)* (2) 9x* - 25y* = (x> — y*)?
(3) 9x* — 16y” = (x* + y*)* (4) 9x* + 257" = (x> + y°)°
Ans. (3)
Sol.  tangent of hyperbola

y=mx++9m’>—-16 ....(i)

which is a chord of circle with mid-point (h, k)
so equation of chord T = S
hx + ky =h* + kK

hx  h’+k2
y=-—+
k k

by (i) and (i1)

2 2
m:—% and V9m? -16 = h™+k

k

... (i)

h2 h2 k2 2
locus 9x* — 16y” = (x* + y*)*
4. If a, b, ¢ are three numbers where b=a + ¢ & S.D. of a + 2, b + 2, ¢ + 2 is d then which of the

following statement is true.

(1) a*> = 3b* + 3¢* — & Q)a’=b*+c*-d*

(3) b> = 3b” + 3¢? + 9d° (4) 9d* = 3a* + 3¢* - b
Ans. (4)
Sol. fora, b, c

_  a+b+c
mean = X =
3
_ 2b
X =—
3

S.D.ofa,b,c=d
I a’+b* +c? _ 4b*
3 9

b% = 3a + 3¢ — 94
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ae* —bcosx+ce™*

If lim - =2 then (a+ b+ c) equal to

x—0 XsmXx
4

2 2 4 2
{a[1+x+x+....j—b[1—x+X....j+c£1—x+x...}}
2! 2! 4! 2!
lim =2
X| X——+....
3!
2 a b ¢
(a—b+c)+x(a—c)+x (+ 2j+
lim > =2
x—0
x> [1—)(....}
6

a-b+c=0
a—c=0
34_24_3 — 2
2 2 2
a+b+c=4
which of the following is tautology ?
(LA —>@(@—>9 Q) pprgvip—aq
G PpArdAlp—>q @D pPvy—>@pE—>9
(L)
p q pAq pvq P—>q Pr®—>pP—>9
T T T T T T
F T F T T T
T F F T F T
F F F F T T
Number of irrational term in (5”4 +31/8)60 is n then which of the following is a factor of (n — 1)
(1) 26 2)5 3)7 4) 27
(1)
T . =0C (51/4)60—r(31/8)r

r+1 — r
60—r

rational if

é both are whole numbers, r € {0,1,2,....60}

60—-r

eW= re{048...60}

and %e W=r e {0,8,16,..56)

.. Common termsr € {0,8,16,....56}
So 8 terms are rational

Then Irrational terms =61 -8 =53=n
n-1=52=13x2°

factors 1,2,4,13,26,52
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If log)o (sinx) + logjo (cosx) = — 1 and log;o (sinx + cosx) = %(logw n-1)

Find 'n'
(1) 10 2) 11 3) 12 4) 13
3)

logio (sinx) + logjo(cosx) =—1

1
sinx cosx=— .. 1
10 (D)

and logo (sinx + cosx) = % (logion—1)

1

) n\2
= sinx 4+ cos X = | —

10
= sin’X + cos” X + 2sinx cos X = % (squaring)
=>1+2 i -0 (using Equation (1))
10) 10 =M
S -
10 10

8 3
ffx)+fx+1)=2,1;= I f(x)dx and I, = .[ f(x)dx, thenI; + 21, is
0

-1

16

fx)+f(x+1)=2 ()
X—>(x+1)

fx+1)+f(x+2)=2 (1)

by (i) & (ii)
fx)-fx+2)=0

f(x +2) =f(x)

f(x) is period with T =2

I = j f(x)dx =4 j f(x) dx

I, = '3[ f(x)dx = jt f(x+1)dx = jt 2—-f(x)) dx

-1 0

2
L=8-2 J. f(x) dx
0

11 +212: 16
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10.  If (Jx| = 3) (|x + 4|) = 6 then find the number of values of x (x € R given)
(H1 (2)2 (3)3 (4)4
Ans. (2)
Sol. Case-1x<-+4
(x=3)(—x—-4)=6
=>x+3)(x+4)=6
=X +7x+6=0
=>x=-lor-6
but x <-4
x=—6
Case-2 x € (-4, 0)
(x-3)x+t4)=6
=X -7x-12-6=0
=X +7x+18=0
D < 0 No solution
Case-3x>0
x-3)(xt4)=6
=>xX+x-12-6=0
=>x+x-18=0
—1+1472

2

731
)

X

only

11. If vector (\/g i + ) is rotated 45° counter clockwise about origin then the new vector is

(ocf + Bj) then find the area of triangle whose co-ordinates are (0, 0), (0, B) and (a, B)

J3 1 1

X2 2) — 3) — 4)2

W 2 2) 4 3) > 4)
Ans. (3)
Sol. (o) p--mmmmmmmee (eB)

(3.1
45° =2
30°
(0,0

(o, B) = (2 cos75°, 2 sin75°)
Area = %(2 c0s75°)(2 sin 75°)

=sin(150°) = % square unit
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12.  Number of solution of equation (81)** +(81)°* =30 in [0, nt] are

(2 2)3 (3)4 (CN
Ans. (3)
Sol. (8™ +(81)"™"* =30
81" 4 —SL_ _30
(81)5111 X
t+%=30 = *+81 =30t
-30t+81=0

?-27t-3+81=0
t-=-3){t-27)=0
T=3,27

(Sl)sinzx — 3’ 33

34sin2x — 31 33
4sin’x = 1, 3
sin’x = l, 3

4 4
in [0, ] sinx >0

sin X =

Number of solution = 4
13.  If one card is missing out of 52 cards deck then out of remaining 51 cards two cards are drawn if
both cards are found to be spade then the probability that missing card was NOT spade, is :

21 13 39 4
1) — 2) — 3)— 4) —
()50 ()50 ()50 ()5
Ans. (3)
S_missing
Sol. P( %oth found spadej
P(S,, NBFS)
P(BFS)

13) 13 12
1—— |x—=x—
( 52} 51 50

:( 13} 13 12 13 12 11
PR WS IV LS VLV
52

X X
51 50 52 51 50
%

50
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14. If dy + 2y tan X = sin X, y(gj = 0, then maximum value of function

X
1
Ans. (=
( 2 )
Sol. dy + 2 tanx.y = sin x
dx

/(s 2
LF. = ”® =sec’x
y.sec’x = Isin xsec’ x dx = Itanxsec xdx+c

2
yseCX=8CX+C
2
Yy =COS X+ CCOS'X

T yv=0

X =

Y

= + = c=-2

3
1.,c
2 4

2
. y=cos X —2cosx

1 2
y=—2]cos’X——=cosx | =2 cosx—l L
2 4 16

" VYmax =

8

15. If curve y = f(x) satisfy the differential equation j—y =2(x + 1) & area bounded by y = f(x) & x-
X

axis is # , then find f(1)

Ans. (2)

Sol. y=x"+2x+c

B(-1,C-1) A
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Area of rectangle (ABCD) = ‘(c -1) (\/ l1-c )‘

48

Area of parabola and x-axis =2 (% (a —c)m)j = =

l-c=2 = c=-1
Equation of f(x) =x’+2x-1
f(h=1+2-1=2

16. If y(x)= j 262 15t +10)dt
0

Normal of above curve at P(a,b) is parallel to 3y + x = 5 then find |a + 6b| (given a > 1)
Ans. 406
Sol.  y'(x) = (2x*— 15x + 10)

at point P

3 = (2a’ - 15a + 10)

=2a’-15a+7=0

—2a°— 14da-a+7=0

=2a(a—7)-1(a-7)=0

a:l or7,
2

givena>1 .. a=7

also P lies on curve

b= j(zt2 — 15t +10)dt
0

7
b= j(zt2 — 15t +10)dt
0

6b=-413
. |a+ 6b] =406
17. If elements of matrix A are {0,1,2,3} and AAT = 9, trace of (AAT) is 9 then total number of such

matrixes are.

Ans. 766
Xy z|x a d
Sol. AAT=|a b cl|ly b e
d e filz ¢ f

xz+y2+z2 ax+by+cz dx+ey+iz
=|ax+by+cz a’+b*+c® ad+be+cf

dx+ey+fz ad+be+cf d*>+e® +f2
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Tr (AAD) =X+ V' + Z+ a2+ b+ S+ I+ e+ £=9

all - 1

one 3, rest=0
two2,one 1l &rest0

one 2, five 1, rest O

If f(x) = log, (1 +tan %Xj find lim =

X—0 N

1

E = 2lim ilf(Lj

x—0 = n n

1
E:i /n|1+tan > | dx
(n2 3 4

replacing x > 1 —x

1

E= 2 [/n 1+ tan ~(1-x) | dx
m2? 4

1
Ezijén 1+tan E—Ex dx
€n20 4 4
5 1 1—tanEx
E=——{/n l+— 4 Jdx
€n20 1+tan£x
4
2 2
=2 [m —2|ax
€n20 1+tan%X

1
E:LJ. /m2 —/n 1+tanE dx
/m?2 4

0
equation (i) + (ii)

E=1

a

1
n

1

|
Ny
8!

9!
——=63x4=252
2!6!

9!
——=63x8=504
513!

=766

..(1)

...(11)
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19. /n (LJAZJ <2, find the maximum value of |z|.
#\(z[-D
Ans. (7)
s, 2l 1
(z|-1D" 2

2lz] +22 > (|| - 1)°
2z] +22 > |7 - 2Jz| + 1
2| — 4|z - 21 <0

(z| -7) (|z| + 3) <0

= |7/ <7

|Z|max:7

: S 6
20.  Find value Z_; tan 1(2(2”1)—+3(2””j

43 a3 T T

D cot' = 2) tan” = 3) = 4) —

(1) > (2) 5 3) 5 “4) 1
Ans. (1)

Sol. Z tan! M

2r+l
R
2

0 1 2r . 3r+1 _3r2r+1
Z tan 22r+1 + 32r+1

(3 jHl ( 3 )r
o —~ N o r+1 r
Z tan! 2 2 = Z l:tan1 (gj —tan (gj :l = r_ tanlg = cotﬁ1 %

o 3 r+l 3 r — 2 2 2
1+ = -~
2 2
x+2 x<0 3x-2 x2>1
21. If f(x) = 5 and g(x) = 3 then number of points of non-differentiability
X x>0 X x<l1
of fog(x)
(Lo 21 (3)2 43
Ans. (2)
x> +2 x<0
Sol. fog(x) = x° 0<x<1

(3x-2)*  x21

-+ fog(x) is discontinuous at X = 0 then non-differentiable at x = 0
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atx = 1
2
RHD = Jim fAtD-fO _ . Gd+h)-2)" -1
h—0 h h—0 h
6
LHD = lim 4= -f® _ - d=-h"-1_ ¢
h—0 —h h—0 _h

Number of points of non-differentiability = 1
Let set A = {4, 8, 16, 32, 21, 26, 11, 15). If four numbers taken from setA they form Ist four terms
of AP & again four numbers taken from these they from Ist four terms of GP. If last number of

these series is a four digit numbers then find number of common terms in these two series.

3)
AP-11,16,21,26 .......
GP-4,8,16,32 .......

So common terms are 16, 256, 4096

If f(x) =(@4a—-3) (X + /n5) +2(a—-17) cot%.sinzg, then the complete set of values of 'a’ for

which critical point of f(x) exist is :

(1) [Lo0) 2) (-1,0) 3) [%42} @) [—2,%4}
3)
X
COS — X
f(x) = (4a—3) (x + £nS) + 2(a—7) _i,sinz >
sin —
2

f(x)=(4a-3) (x+ /nd5) + (a—7) sinx

fx)y=4a-3)+(@—-T)cosx=0

—(4a-3)
cCoOsX=——
a-—"7
< da3
a—"7
g3
a-—"7
4a-3 1 0and B3 1150
a—"7 a-—"7

:>_—4£a£2
3





