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MATHEMATICS
Paper - II(B)

Answers & Solutions

1 Given centre (h, k) = (1, 4)
Radius (r) =5
Equation of circle (x — h)? + (y — k)? = r?
(x=1)2+(y—4) =5
x2+1-2x+y2 16 -8y =25
X2+y2—2x—-8y+17-25=0
xX2+y?—-2x-8y—-8=0
2 Given points A(1, 3) B(2, k)
Given circle x2 + y2 = 35
Given A(1, 3) B(2, k) are conjugate points
S12=0
X1X2 +y1y2—35=0
(1) (2)+3(k)-35=0

2+3k-35=0
3k =33
k=11
3 Given circles
S=2x2+2y?2+3x+6y—-5=0;S =3x2+3y2-7x+8y—-11=0
S=x2+y?+3/2x+3y-5/2=0 =x2+y2—gx+gy—g

Radical axisisS—-S'=0

7 8 11)
3 3 3

x2 +y? +%x+3y—g—(x2 +y? Xty ——




, 7.8 11
-y +=—x—-—y+—=0
Y r3XT3d s

2,.,2,3 5 2
X“+y +=X+3y——-X
y 5 y 5

(%+ij+(3—§)y—§+ﬂ=0

3 3 2 3
(9+14) (9—8) (—15+22J
X + y+ =0
6 3 6
22X .y 7T _,
6 3 6
23x+2y+7=0
Let P (x1, y1) be any point on the parabola
y? = 8x
4a=8 =a=2

Focal distance = 10

|xq+a|=10

Xy +2=10 = x; =8

Y2 =8xy=>y?=8(8)=y,=+8
Required points are (8, 8) & (8, -8)

Given e = é
4

1.3
5

Conjugate eccentricity =

w| o

jex sin(e*)dx
Putex=t
Diff. w.r.t to X’
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e* :%:ex.dx:dt
X

jsin(t)dt —_cost+c =—cos(eX)+c
Iex (sinx + cosx)dx

f(x) =sinx;f'(x) = cosx

Jex (f(x)+f'(x))dx = e*f(x) +¢C

=eX.sinx+c

dx

3
2x
'2[1+x2

J%dx =log[f(x)|+c

= [Iog|‘| + x2|]z

=|log10 —log5|

)

=log 2

n/2
j sin’ xdx
0

~nisodd ' n=7

logy = 2logx +logc

logy = logx? +logc

y = cx?
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12

13

Givenlinex+y+2=0

Givencircle x2 +y2—4x +6y—12=0 Rr=g2+f—c
2g=-4;2f=6,c=-12 =4+9+12
g=-2;f=3 =25

Ir? mr?
pole =| —-g+ —f+
Ig+mf—n Ig+ mf —n

_£+ 125) 5. 1(25) ]
B 1(-2)+1(3)-2’ 1(-2) +1(3) -2

= (2+2—5,—3+2—5)
-1 -1

=(-23,-28)
Given circles
S=x2+y2+2x+2y+1=0
S'=x2+y2+4x+3y+2=0
Equation of common chord S—S'=0
x2+y2+2x+2y+1—x2—y2—4x—3y—2:0
-2x-y—-1=0
2x+y+1=0
Centre of the circle S =0
Ci=(-1,-1)
Radius (1) = v1+x—x
rp=1
d = 1 * distance from C;totheline2x+y+1=0
_REDD 2=+ 2

w7 B 6

Length of common chord AB = 2vr? — d?

=2 /12—(%J2 :2@ :2@
AB:Z\E

Given ellipse 9x? + 16y2 = 144

d

2 2

X_+y_:1

16 9
a’=16,b?=9,a>b

(i) center (h, k) = (0, 0)
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(i) Eccentricity (e) = = =
a
(iii) Vertices = (h+a,k) = (44,0)

(iv) foci = (h+aek) = (Oi4—7,0] =(+7.0)

(v) Length of major axis = 2a = 2(a) = 8
(vi) length of minor axis = 2(b) =2(3)=6

2
(vii) length of latus rectum = 2% _2(4) _9
a 4 2

(viii) equation of the directrices are x=h J_rz

x:OJ_rﬂ

N

J7x = +16
Given hyperbola 3x% — 4y? = 12
3x?  4y? 1

12 12
2 2

XY 4 a2_4p2-3
4 3

Given liney=x—-7 = slopem =1

(i) parallel slope = 1 (i) perpendicular slope = —1
Equation of tangent is equation tangent
y=mxi\/a2m2 ~b? y:mxi\/azm2 —b?
y=(x+/4(1)-3 =(-1)x++/4(1)-3
=x+\1 y=-x=x1
y=x=+1 Xx+yx1=0
xX-y+1
n/2 Sin5 X a a
Let IZ ﬁdx “'(1) '.'If(X)dXz'[f(a—X)dX
o sin” x+cos” x 0 0
. 5(T
n/2 Sin ( - Xj
1= | 2 dx
0 sin® (n - xj +cos® (n - x)
2 2
™2 cos®(x)

——dx--—-(2)
0 cos® x +sin® x

(1)+(2)
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12
" sm5x+cos X
|+|_j

5 sin® x +cos® x

n/2
2l = j dx
0

n/2 T

21 =[xlo =§—0

K3
4

Given d_y+ ytanx = cos? x
dx

It is a linear equation in ‘y’
P =Tan x; Q = cos?x

Pd T
IF = el PO _ gl Tanx _ glogseex] _ goc x

General solution is y (I.F) = jQ.(IF)dx +C

ysecx = _[cosz x.secxdx + ¢

1
= fcosz dx+c
COS X

=jcosxdx+c =sinx+C

Given points A(2, 0), B(0, 1), C(4,5), D(0, C)

Required circle equation

X2 +y2+2gx +2fy + c =0 --—--(1)

equation (1) passing through at A(2,0)

4+0+4g9+0+c=0

4g+c+4=0--—-- (2)

Equation (1) passing through at B(0, 1)
0+1+0+2f+c=0
2f+c+1=0-—-- (3)

Equation (1) passing through at c(4, 5)
16+25+8g+10f+c=0
8g+10f+c+41=0---- (4)

Solving (2) & (3) Solving (3) & (4)
4g+0+c+4:0 0+2f+c+1=0
0+2f+c+1=0 8g+10f+c+41=0
4g-2f+3=0--(5) -8g-8f—-40=0

g+f+5=0-—- (6)
solving (5) & (6)

-6-



|
N
01 w I=h
N
|
N

g _ f _ 1
~10-3 3-20 4+2
9 _f _1
13 -17 6

13 17
9775 6

‘g’ value sub in (2)

4(—Ej+c+4=0
6

—§+4+c=0
3
c:—4+§

_ 12426 _14
3 3

G, f, ¢, values sub in (1)

x2 +y? +2(—ij+2[—1—7jy+1—4=0
6 6 3
3(x? +y2)-13x-17y +14 = 0 (7)
(0, ¢) passing through in above equation
3(0+c¢?)—13(0)—17c+14=0
3c2-17c+14=0
3c?2-14c-3c+14=0
c(3c—14)-1(3c—-14)=0
(Bc=1)(c-1)=0
3c-14=0;¢c-1=0

c= E c=1
3
Given circles

S=x2+y2—4x-6y-12=0; S'=x%> +y? +6x+18y +26 =0

Compare with x? +y2 +29x+2fy+c=0
2g=-4;2f=-6;c=-12
g=-2;f=-3

centre (c1) =2,3)

radius (r1) =\/(—2)2 +(=3%+12=/4+9+12=+/25=5

-7-



29’ = 6; 2f=18; ¢’ = 26
g=3;f=9
center (cz2) = (-3, -9)

radius (r2) =m
=+/90-26
=64
H

Distance between centers (C1C2)

CC, =(2+3%+(3+9)7
=25+ 144
~ 169

r+r,=8+5=13

Given two circles touch each other externals. The point of contact divides ccz in the ratio r1 : r2 internally

_(5(—3)+8(2) 5(—9)+8(3)] _(—15+16 45+24) _Ei ﬁj
S G U137 13 ) 13713

Equation common tangent S-S’ =0
X2 +y2 —4x -6y —12-x% -y —6x-18y—-26 =0
—10x-24y—-38=0
5x+12y +19=0
20 o Let‘'S be the focus and ‘' be the directrix of parabola.
e Let Z be the projection of ‘S’ on |.
e A be the mid point of ZS

P(x, y)

(-a, 0) A0, 0) S(a, 0)

x+a=0
AS=AZ=a
A(0, 0), S(a, 0) Z(-a, 0)
Equation of directrix () =x+a=0
Let P(x1, y) be any point on the parabola
SP_y
PM
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SP = PM

SP = perpendicular distance from ‘p’ to directrix.

J(x—a)® +y? __xval
V12 +0?

S.O0B.S
(x—a)’ +y?2 = (x+a)?

x% +a% —2ax +y? = x% + a2 + 2ax

y2 =4ax

-.y? =4ax is the standard from of parabola.

J' . X +1 Ix
X“+3x+12

px+q=Ai(ax2+bx+c)+B
dx
d (>
x+1:A.—(x +3x+12)+B
dx

x+1=A(2x+3)+B

Comparing coeff. Of x & constant

2A=1 3A+B=1
1 1
A=— 3(—)+B:1
2 2
B:1—§
2
B-
2

x+1=1(2x+3)—1
2 2

1 1
j 1 i 5(2x+3)—§dx
2+3x+12 X% +3x+12
2x+3 f'(x)
=— - " =log|f (x)| + ¢
Jz+3x+12 I 2+3x+12 jf(x) g
:%Iog|x2+3x+12|—%_[ dX2 ——dx
x2+2x(3j+(3j —(3j +12
2 2 2
1 2 1 1
=—log|x© +3x+12|—— dx
5 gl | 1l




:—Iog|x +3x+12|—— —dx
2 J( 3)2 39
X+
2 4
:1Iog|x2+3x+12|——j L Sdx [I
2 2

(x+ + \/;

= %Iog|x2 +3x +12| -

:Elog|x +3x+12 - Tan™

V39 \/ﬁ
2 ) - Isin” xdx
jsin”‘1 X.sinxdx

—_
U \%

jqux = Ujvdx - j[%(u)..[de}dx

= sin" x_[smxdx j[ sin"” ).J‘sinxdx}dx

=sin"" x.(—cosx) — j[(n —1)sin"2 x(cos x)(~cos x) ldx
= —cosxsin"™ " x + j[(n —1)sin"2 x.cos? x | dx
=—cosxsin"™ x + J[(n —P)sin™2 x.(1- sin? x)] dx

= —cosxsin" ' x +(n— 1)_[sin"‘2 xdx —(n - 1)'[s,inn xdx
In= —cosxsin™ " x +(n-1l,_, —(n=1DI,

l, +(n=1DI, = —cosxsin" ' x+(n-1I,_,

l,(1+n—=1) = —cosxsin™ x +(n=1I,_,

L= —cosxsin™ ' x +(n—1)|
n n n n-2

—cosxsin®x 3

Now I = [sin* xdx = " + ol

—cosxsin® x g(_sinxcosx+1| j
4 4 2 20

—sin®xcosx 3

= P T sinXCOSX+— (x)+c
4 8 8

-10
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ST P 2 dx = —log3

]lsinx+cosx 1
09+16$in2x 20

Letsinx -cosx =t
Diff. w.r.to 't

(cosx +sinx)dx = dt
sinx—cos x =t
. 2 2
Also (sinx—cosx)” =t
sin® x +cos? X — 2sinxcosx = t?
1-sin2x =t

1-1t? = sin2x
ULx = I =t= sinﬁ—cosE =0
4 4 4

LL x=0=t=sin0-cos0 = -1

0

dt
LHs= [— %
_J19+16(1—t2)
9t O gt dx 1
'J 2:.[ 2 .[ 53 = 5109
J25-16t%  ° 52 _(4t) a2 _x2 2a

1 ['OQ?:HO 11 (5 5_4
26 4 40['09() 9(5 4)}

- %{log(ﬂ - Iog(%ﬂ = 4%[0 —(log1-log9) ]

1

1
log9 l0g3? ] = - 2l0g3 = —-log3
=g llegd] = 40[09 ] 2021093 = 55l0g
24 (x2 + y2 )dx = 2xydy
dy _x%+y?
dx 2xy

Which is a homogeneous equation

dv X% +v2x? puty =vx
VX —=—
dx  2x(vx) d—y=v+xd—v
dx dx
dv 1+v2 B
dx 2v

dv 1+ v2 —2v?
dx 2v

a+X
a—X

+C

)

-1



J' 2V2dV: d_X
1-v X

—Iog(1—v2) =logx +logc
Iogx+|og(1—v2):logc
Iog[x(1—v2)]:logc

(- —logc =logc)

x(1—v2) =cC (-.-wherev :%)
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