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MATHEMATICS

1.

@
from y2 = 6x, dy _3
dx vy

dy -ax
from 9x2 +by2 =16, —2 = ——
rom 9x2 + by

ATQ, Curves cut at right angle,

A 3 o by2=2Tx b= 272x:%:2
by y y 6x 2
2

Let G =x& +yb
Now ii=a-b=0=14x + 2y = 0 => y = —7x
(i)

(-1aP=14, bl =2
i-b=24=2x+2y=24
= x+y=12 . (1)
From (i) & (i) x =—2, y = 14
L U=-2(20+3]-k)+14(G+k) = —4i+ 8]+ 16k

= |1i=336
)

WeknowOS{
= OSX{X}<X
X

= lim X{X} =0
x> 0" X

= limf(x) =120

® | <

e
A
—

3
Plane passing through 2x —2y + 3z—2=0any x—y
+z+ 1=01s given by,

@2x—-2y+3z-2)+A(x—y+z+1)=0

5.

= A+ 2x—(A+H2)y+ (A +3)z+(A-2)=0 ..(1)
Plane (1) andx + 2y —z—-3=0and 3x -y +2z—1
= 0 has infinitely many solution.

A+2 —(A+2) 1+3
= 1 2 -11=0

3 -1 2
= A =5

Equation of required plane is
Tx—Ty+8z+3=0

Distance from origin = 3
49+49+64
By -
N2 32
@
_ In/2 sin®x
w21 4 2*
X M W
ol =2 2% sin de

—m2 ] 4 2%
2 9 /2, 9

= ZI:J. ,Sin xdx = 2]0 sin” xdx
=1t

/2 9 /2 9
= I:IO sin dx:I0 cos” xdx

:>ZI:F/2dx:>I=l Tk
0 2l2) "2

(b)
18x2—9nx+ 72=0

_ 9n+3n

= x=

i
36 6

wl|a

’

. Y Y

e a=—,B==

re. o= b=y
n/3

Area = I gof (x)dx

n/6

= Tcosxdx :[SinXEz :%(\/g _1)

n/6

3)
8 cosx{cos[£+xjcos[£—xj—l} =1
6 6 2

2 .. 9T 1 1
— COSX4qCOS X—S8In ———,=—
6 2 8

= COSX|COS X—— |=—
4) 8

4cos’x —3cosx 1
4 8
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= c0s3x = — =cos

Do | =
wla

=3x=2nn J_r£:>x:yirE
3 3 9

In [0, ©] sum of solutions = g+ 2_375 + 24 2n

9 3
K:E :ﬁ
9 9
@
2
X2+7 [X—j +2
_ X~ _ X
h(x)=—7-= 1
X—— X——
X X
1 2
=|lx-—|+
-
X
-
X—— |+
Y (=)
We know, s [x—ljx 2
2 X [ 1

= minimum value of h(x) = 242

3)

sin®x cos®x
dx

-5 3. ro D 3 2 5_\2
(81n X +c0s” Xxsin” X +sin” X cos” X +1 + cos X)

sin®x cos” x
= J. dx

cos'® x(tan5 X +tan’x +tan® x + 1)

sin®x

6
S xXsec’ X
_ cos” x dx

(tan3 X +1)2 (tan2 X +1)2

tan®x —sec® x
= dx

(tan3 X +1)2 -sec'x

tan? x —sec? x
=|— —dx

(1 +tan® x)2

Putting 1+tan’x =t = dt = 3tan2 secx dx

1.1 1
=—[=dt=——+¢
3".t2 3t

10.

11.

12,

13.

14.

1

=————+¢

3 (1 +tan® x)

3

Required probability
R R

P P|=2|+PB)xP| =%

®R) (RJ B (BJ
4 6 6 4 R,,R, are drawingredballs

= —X—F+—X—
10 12 10 12

in Ist and 2nd draw
B, = drawing black ball

inIst draw.

_ 2

5
@

I 2 ] 1 ]

I T 1

A B C
Ortho Centriode  (Circum centre)

centre
_3 Ap_3 i
AC—EAB_EM\/T =310

Radius of circle with AC as diameter

:§\/E =3 é
2 2
@
Tangent at (1, 7) tox2=y—-61s 2x—y +5=0
(-8-6)
x*+y?+16x+12y +¢c=0
2x—-y+5=0
Now,‘_16+6+5 =J64+36-C
J5
=C=9
“)

. (1101 + [5107 — _(0)2 + (D) — 1

)

Let height of tower
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ST=h

st

In AQST, tan30° = Qs

= QS=+3h=SR
In A STP, ST =PS
In APSQ, PS = +/(200)? — (/3 h)?
So, 4/(200)* —3h* =h = h =100m
@)
9 9
> (x-5)=9 = > x, =54
i=0 i=1

9
AgainZ:(xi =5)* =45
i=1

= Zgle—lOzglxi + 225 =45
) i

9
= > x/-360
i=1
9 2
9 2%
Variance = ) x;- %
i=1

@
Let vx*-1=2a

We have, (x +a)5 + (x —a)5

=2 |:5C0X5 + C,x%a” +° C4x5a4J
=2[x5+10x3 (x3— 1) + 5x (x3— 1)

= 2[x5 + 10x6 — 10x3 + 5x7 — 10x4 + 5x]
Considering odd degree terms,

2 [x5+ bx7 — 10x3 + 5%]

Sum of coefficients = 2
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17.

18.

19.

20.

21.

)

T(, 3)

AN /.,
« Q)/ \(P > y=-12
7N

1 TR =15
Area=—xPAXxTR
2 PQ =65
1
~x15% 65
2
:45\/3
(2)
6 3
no. ways = 6 x6x41
4 1
=1080
3)
1k 3
3k-2=0=>k=11
2 4 -3
x+11ly+3z=0 @)
3x+11ly—2z=0 (11)
2x +4y—-3z=0 (111)

@) + (i) =>x=-by
putting it in (1), we get
—Sy+1ly+3z=0

= z=-2y
xz _(=5y)(2y) 1
3= =10
y y
@
x—4 2x 2x

2x x-4 2x |=(5x—4)(x+4)°
2x 2x x-4
so, eqating, A=—4,B=5

3
Set A contains all parts inside
[x] <land |y| <1

Set B contains all parts inside the ellipse all parts

2 2
inside that ellipse % + Y1

4
clearly ACB.
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22. (3) 26. (3)
40 20
B-2A=>'t —2>'t,
7 r=1 r=1
)
. i B(24, 0) (212+2.222+ ... +402) — (12 +2.22+........ +202)
/% 0,0\ =20[(22 + 24 + ...+ 60) + (24 + 28 + ..... +60)]
=16, 0) normal
= 20{@(22 +60)+ 224 + 60)}
. . 2 2
equation of tangent is
Xx—2y+16=0 1001 =100x 248 = A =248
mpc = 4
3 27. 4)
mpp=—2. sin x dy +y cos x dx = 4x dx
é+2 = d(ysin x) =4x dx
“tan@ = i -9 Integrating, y sin x = 2x2 +¢
1+ 3" -2) Curve passes through [g, Oj
23. (2) i’ r
fx) = |x - (e""—l)sinlxl = 0:E+C > Gl
_ 2
atx=0 Now, ysinx = 2x” "
LHD=0,RHd=0 E 2
Y
= f(x) is differentiable. y[gj 3 —§n2
- 5=0 28. (1)
24. (2) Let A = (49 _19 3)9 %: (59 _19 4)
~PVvgVv(~prg
=(~pA~qQVv(prQ A
=~pA(~qVv Q)
=~pAt=-~p A B
2. @) AC=AB.AC=(i+k) itjrk|_ 2
; NER N
QQO, k) R(h, k)
Now, A'B'=BC =+vAB*-AC” = \/g
5 > x 2
P(h, 0) = Length of projection = 3
Equation in PQ is
29. (1)
X_y_4 Case—1:
h k 2(3-+x)+x-64x+6=0
Putting(2,3),weget%+3=1 = x-8/x+12=0 = Jx=4,2
= x=16or x =4 (Rejected)
.. Locus will be, Case—2:
z+§_1 Let x €[9, o)
Xy 2(&-3)+x—6&+6=0
= 3x+ 2y =xy = x-4Jx =0 = x = 16 or x = 0 (Rejected)

So, x =4, 16 are two solutions.
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)
12
z Ay, =416
k=0

= %(Qal +48d) =416

= a, +24d =31 ..()
ag+as3=66 = 2a1+ 504 =66 ...(1)
from (1) and (i), d =1, a1 =8

17
Now, 140 m = ) ar’

=>[8-1(r-1)-1]
v

= Z(r + 7)
o

PREDRS

r=1 r=1

24x25x49 Tx8x15
6 6

= m=34

e —
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