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Time : 3 Hours MATHS-2B Max.Marks : 75
SECTION-A
I. AnswerALL the following VSAQ: 10 x2 =20
1. Ifx2+y2—4x + 6y + ¢ =0 represents a circle with radius 6, find the value of c.
2. Find the chord of contact of (1, 1) with respect to the circle x2 + y2=9
3. Find kif the pairs of circles x2 + y2 + 4x + 8 = 0, x2 + y2 — 16y + k = 0 are orthogonal.
4. Show that the line 2x —y +2 =0 is a tangent to the parabola y2 = 16x. Find the point of contact.
5. Ifthe eccentricity of a hyperbola is 5/4, then find the eccentricity of its conjugate hyperbola.
1+xl
6. Evaluate fﬁdx 7. Evaluate Iex (TOQX )dX
a 2 1 N
8. Evaluate [(Va-vx) dx 9. Evaluate J—z dx
0 0 T
. . . . (ayY dy Y
10. Find the order and degree of the differential equation [dxg} —3[&] _eX=4
SECTION-B
II. Answer any FIVE of the following SAQs: 5x 4=20
11. Find the value of k if the length of the tangent from (2, 5) to x2 + y2 — 5x + 4y +k =0 is /37.
12. Find the radical centre of the circles x>+y2—4x—6y+5=0, x*+y?—2x—4y—1=0, x2+y2—6x—2y=0.
13. Findthe eccentricity, length of latusrectum, centre, foci, equation oft}%e direzctrices of the ellipse 9x2+16y2=144
14. Ifthe normal at one end of a latus rectum of the ellipse — + 5 = 1with
eccentricity e, passes through one end of the minor axis, then show that ed+e2=1
15. Find the equations of the tangents to the hyperbola 3x2 - 4y2 =12, which are
(i) parallel and  (ii) perpendicular to the liney =x —7
16. Find the area enclosed by y=eX,y=x,x=0,x=1.
17. Solve (eX+ 1)ydy +(y +1)dx=0
SECTION-C
III. Answer any FIVE of the following LAQs: 5x 7=35
18. Find the values of ¢ if the points (2, 0), (0, 1), (4, 5), (0, c) are concyclic.
19. Show that the circles x% + y2 — 6x — 9y + 13 = 0 and x% + y2 — 2x —16y = 0 touch each other.
Find the point of contact.
20. Find the equation of the parabola whose axis is parallel to the x—axis and passing through the points
(-2, 1),(1,2)and (-1, 3)
dx
21. Evaluate -[4+5§nx
22. Evaluate the reduction formula for I, = [sin"xdx and hence find [sin*xdx
23. Evaluate '[ dx 24. Solve (1 + yz)dx = (Tan~ly — x)dy
1+sinx
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SECTION-A
1. If x2 + y2 —4x + 6y + ¢ = 0 represents a circle with radius 6, find the value of c.
Sol: Givencircleisx2+y2—4x+6y+c=0 =g=-2,f=3,c=c¢c
But, radius =6
g2 +f2-c=6 =(22+F-c=6 =+13-c=6.
Squaring on both sides,
13-¢c=36=c=13-36=-23
2. Find the chord of contact of (1, 1) with respect to the circle x2 + y2=9
Sol:  Given point P(x;,y;) = (1, 1) and circle S = X2+ y2 -9=0
The equation of chord of contact of P(1, 1) w.rto S=01is is $;=0 = x;x +yy—r2=0
= 1x)+1(y)-9=0 =x+y-9=0
3.  Find k if the pairs of circles x2 + y2 + 4x + 8 = 0, x2 + y2 — 16y + k = 0 are orthogonal.
Sol: From the given circles, we get
g=2, f=0, c=8and g'=0, f'=-8, ¢' =k
Orthogonal condition: 2gg' +2ff'=c+c¢'" = 2(2)(0) +2(0)(-8)=8+k = k=-8
4.  S.T theline 2x —y + 2 = 0 is a tangent to y2 = 16x. Find the point of contact.
Sol: Given parabolaisy2=16x = 4a=16 = a=4

Givenlineis2x -y +2=0 —=y=2x+2
Comparing with y = mx + ¢ we get m=2,¢c=2

Tangential conditon is ¢ = a/m =2=c. So, the line is a tangent.

=8
NS

TGN

()

The point of contact is [% EIJ:(
m< m
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5. If eccentricity of a hyperbola is 5/4, then find eccentricity of its conjugate hyperbola.

5
Sol:  Let e=Z and the eccentricity of the conjugate hyperbola be e;

Then, Lo botm Loy Log Ly 169 o 55 .8

e” € (5/4)° e e 25 25 9 3
6. Evaluate J.;dx
(x+3)Vx+2

Sol:  Put, Jx+2=t =X+2=t>=x=t>-2=dx="2tdt
Also,x +3=(x+2)+1=t2 +1
'|=J‘ =I 2,1/dt

(x+3Vx+2 (t2+1),(

J 5 1_2Tan‘1(t)+c:> 2Tan *(Vx+2)+c
t

7. Evaluate |gX (l-i-xlogx)dx
X

Sol:  Here, f (x) =logx = '(x) ==
X

.-.Iex(%)dx _Ie( +Iogx)dx e*logx +c¢

8. Evaluate J. a2 —x2dx
0

Sol:  Formula: /a2 _x2dx
2
R S > sn X4
a

2

a
0

2 a 2 2 2
_[\/ dx—|: Ja? - x +a28m‘1x} =o+a7sm—1(1):a7(£)=ﬁ
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9. Evaluate _[ > dx
ol+X
2 1+ %2
. 1+x 1 dx
Sol: J S dx —j .[ 1ix2 1+X2
olt X2 o 1+ X2
1
1 N
=|[1- X=[X—Tan 1X] =(1-Tan 1) - (0-Tanl0)=1-=
{ ( S }1 R )=1-
By Y (dy Y
10. Find the order and degree of the differential equation (%] _ 3(yj —ef =4
dx dx
@y Y
Sol:  Inthe given D.E, highest derivative is [—y]

dX3

. For the given D.E, order =3 and degree = exponent = 2
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11.

Sol:

—

SECTION-B

Find the value of k if the length of the tangent from (2, 5) to X2 + y2 —5x+4y+k=0

is /37.
Length of the tangent from (2, 5) to

S=x?+y?—5x+4y +k=0is /S5 =/37;
On squaring both sides, we get 1 =37
= (2)% +5% —5(2) + 4(5) + k =37

=4+25-10+20+k=37 =39+k=37=k=-2

12.

Sol:

Find the radical centre of the circles x2 + y2—4x — 6y +5=10, x2+y2—2x—4y—1 = 0,
x2+y2—6x-2y = 0.

The given circles are S = x2+y2—4x—6y+5=0, S'= x2+y2—2x—4y—1=0, S" = x2+y2—6x—2y =0
One radical axisis S —S'=0

= (—4x +2x) + (-6y +4y)+(5+1)=0

= 2x—2y+6=0 = —2(xty-3)=0

Another radical axis is S—S" =0 = (—4x + 6X) + (—6y +2y)+5=0
=2x—4y+5=0 ...(2)

Now, (1) X2 =2x+2y—6=0 ....(3)

B)-(2) =6y-11=0= y=11/6

11 18-11 7
From(l), x=3-y =3-—="_""—_
) Y 6 6 6

.. the radical centre is (7/6, 11/6)

N\
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13. Find the eccentricity, length of latusrectum, centre, foci, equation of the directrices
of the ellipse 9x2 + 16y2 = 144
2 2 2 2
X X
Sol: Equation of ellipse is 9x2 + 16y2 =144 = %+ l,’]izf =1l= E-‘_% =1
Here, a2=16,b2=9 = a>b. Hence, the ellipse is horizontal
2 2
: . _/a—b_(16—9_ 7 7
(i)  Eccentricity e= Z V1 V6 4
(i) Foci= (+ae, 0) = (i4(§],0) = (+4/7,0)
2b% 29 9
(i) Length of latus rectum = —= 23
a 4 +16
(iv) Equation of directrices is X=t—=t4| —= |=-—== J7x=+16=/7x+16=0
e V7)) 7
XZ yZ
14. Ifthe normal at one end of a latus rectum of the ellipse pes + b2 =1 with eccentricity
e, passes through one end of the minor axis, then show that e?+e2=1
2 2
Sol:  The equation of the normal at (x;, y;) is 4 —H =a’-p?

X1 Y1

Let L = (ae, b%a) be the one end of the latus rectum

2 2
Hence equation of the normal at L is ax_ by —a’-pb’= &x_ ay = a’—b?..... (D]
e

& bp?la

But, (1) passes through the one end B'(0, —b) of minor axis

:@—a(—b)=a2—b2=>ab=a2—a2(1—e2) Sab=al? se? =0
e a

b2  a(l-é€?
Lt ) 2 42
a2 a2
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15. Find the equations of the tangents to the hyperbola 3x2 — 4y2 = 12 which are
(a) Parallel (b) Perpendicular to the liney=x-7
2 2
Sol:  Given hyperbolais 3x2—4y2=12= XT—y? =1=a’=4,b°=3
Slope of the given liney =x—7ism =1
= Slope of its perpendicular is —1
Formula:
Tangent with slopemis y=mx% Ja?m? - b?
(i) Parallel tangent with slopem =1 is Y =1.Xt+ 41 -3=x+1
=>x-y+1=0
(i) Perpendicular tangent with slope m =1 is y = (—1)x 4 / 4(1)2 —-3=—x+1
=X+y+1=0
16. Find the area enclosed by y=¢X, y=x, x=0, x=1.
Sol:  Here the upper boundary curve is y = eX and lower boundary line is y = x

1 2 1 A
.. Required area A =J'(ex —X)dx = |:ex —X—:l
0 2 0 y=¢e¥
y=X
=e—£—1=e—§= 2e-3 Sq.units ) © a
2 2 2

N\
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17. Solve (eX+ 1)ydy + (y + 1) dx =0
Sol: GivenD.E s (ex +Dydy + (y+1)dx=0= (€ +1)ydy =—(y +Ddx =0

ydy
T ex+1 Jy+1 IeX+1

y+1 1 y+1 1 e
=[x
( y+1 de J1+e (Y+1 Y+1J '[1+e‘X

=y—log(y+1) =—log(l+e ) +logc=y—log(y+1) :—Iog(1+eixj+ logc

X
=log(y+1)+ Iog[e :1J+Iogc
e

=y= Ioge[(y+1)(e )]:>ey:(y+1)[ex:1Jc:>eX.ey:(y+1)(ex+1)c
e’ e

. Thesolutionise*™Y = (y +1)(e* +1)c
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SECTION-C

18. Find the values of c if the points (2, 0), (0, 1), (4, 5), (0, ¢) are concyclic.
Sol: LetA=(2,0),B=(0,1),C=(4,5),D=(0, c)
We take S(x1,y) as the centre of the circle = SA =SB =SC
Now, SA =SB = SA? =SB? = (x; - 2)? +(y1 - 0)% = (X, — 0)? +(y1 -1
= (& —axq+ 8+ (D) = &)+ (Y - 2y,+)
=4x) -2y, +1-4=0=4x, -2y, —3=0........(D
Also, SB=SC= SB? =SC? = (x; —0) +(y1 ~1)% = (x, — 4> +(y1 -5)?
:(}«{)+(y{—2y1+1)=(}«{—8x1+16)+(/y{—10y1+25)
= 8%, —2y; +10y; +1-16-25=0=8x; +8y; —40=0=8(x; +y; -5 =0= X, +y; -5=0......(2)

Solving (1) & (2) we get the centre S(x1,y1)
2x(2) = 2x;F2y;—-10 =0........... 3)

()+(3) = 6x;-13=0 = 6x, = 13 =x,=13/6

13_30-13_17 17
(2)=y1= 1797 6 r Y1 5
. Centre of thecircleis S(x;,y1) = (1_5%)

Also, we have A = (2,0)
Hence, radiusr = SA = r2 =SA2

A

6
13 17 290 2
.. Cirele with Centre| —»— | and r*="""is X —=> __7 _20
66 36 6 36

2
13 7Y 290 17V _290_169_121
Put, D(0, c) in the above equation =>(O—E) +(C—€) 3% =>(C 6) % % -3
2
N 6c—17 ¥ 121:>(60 17) _1r L Bo_17=+11
6 36 36 36
28 14
=6c=111+17=6c=28= (::7:3 (or) Bc=B=cC=1 - c=14/3(or) 1
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19.

Sol:

Show that the circles x2 + y>— 6x — 9y + 13 = 0, x? + y2 — 2x — 16y = 0 touch each other.
Find the point of contact and the equation of the common tangent at that point.

First circleis S=x2+y2—6x—9y +13=0

Centre, C;=(3,9/2),

2
9 81 36+81-52 65 /65
i - /32 2| —13= /9 S 13 = /—= /_=_
Radius, rq +(2J + 2 2 4 >

Second circle is S'=x2 +y2—2x — 16y =0

Centre, C,=(1, 8),

Radius, I = V12 +8%2-0=+/1+64 =65

2 2
2 2 4 4 4 2

o VB

Also, 1y —

=G,

.. The circles touch each other internally.

Now, rl:r2=T.

)%' =%:1=1:2

So, the point of contact P divides the join of C{(3, 9/2), C5(1, 8) externally in the ratio 1 : 2

1) -23) 18-203) |
P:[ 2 12 O

The equation of the common tangent to the circles S = 0 and S' = 0 at the point of contact is
givenby S—S'=0

=08 +yf —6c-9y+13- (€ + ¥ ~2x-18y)=0

= 4x+T7y+13=0 =4x-T7y—-13=0
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20. Find the equation of the parabola whose axis is parallel to the x—axis and passing
through the points (-2, 1), (1, 2) and (-1, 3)

Sol: The equation of the parabola whose axis is parallel to the x-axis is x = Zy2 +my+n
The parabola passes through (-2, 1) = 2=/12)+m(1)+n =/+m+n=-2 ... (1)
The parabola passes through (1, 2)
The parabola passes through (-1, 3) = —1=/(3)2>+m(3)+n = 9/+3m+n=1 ........ 3)
2)—(1) >4l+2m+n—-/-m-n=1+2=3+m=3 ... 4)
B)—2) 29+3m+n—-4/-2m—-n=-1-1 = 5/+m=-2...(5)
5)—4) =5/+m-3/-m=-2-3 =2/=-5=[=-52
From (4),m=3 -3/ =3 -3(-5/2)=21/2=m=21/2

From (1),/+m+n=-2=-52+212+n=-2=n=-10

Substituting the values /=-5/2, m=21/2 and n=—10 in x = /y2 + my + n we get the equation of

-5 21
the required parabola as X = > y?+ ?y ~10=5y% + 2x— 21y +20=0

= 1=/22+m@2)+n =4 +2m+n=1....(2)

21. Evaluate J.d—x
4 + 5sinXx
X .
Sol: Put, tan—=t= sinx = 2
2 1+t
2dt
dx 1+12

and dx =

2dt
1+ t2

dt 2 at

'_I:J. - = :2 :_.[
4+5snx 4. 5 (21 41+1t%)+10t 2 2t2 +5t+2

1+t2

dt

=J~ dt 1

2 5 _E'[ 2
Z(I +2t+1) t2+2(t)§+ SV_2,
4 (4 16

X
4t+2

1 1
== —dx=—log
|: X2—3.2 2a

X—a
~———+c
X+

4t +8

3 2t+4
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22. Evaluate the reduction formula for In=fsin“xdx and hence find lsin4xdx
Sol: Given L= Jsinfxdx = | sinn_lx(sinx)dx.

We take First function u = sin® !x and

Second function v =sinx = J.V = —COSX

From By parts rule, we have

L= sin™Ix (—cosx) —J(n—1)sin®2x cosx (—cosx)dx

n—2

n=lycosx + (n—1)fsin

=—sin xcos2xdx

= —sin™ Ixcosx + (n-1)[sin®2x(1-sin?x)dx

= —sin"Yx cosx +(n-D[/sin""? xdx — Jsin" xdx]

=—sin"xcosx+(N-1[1, o —1Ip]

I, =—sin"txcosx +(n-Dl,_»— (=D,

=—sin"xcosx + (-1, ,—nl, +1,

=l =-sn"xoosx+(-Dln o+ 4~ I

_‘ n_l —
Y nX°°5X+(”n1)|n_2 (1)

Put, n=4, 2,0 successively in (1), we get

sn®xcosx 3
|4=—T+Z|2

4 4

+—|0

_sin3xcosx 3[_sinxcosx 1 ]
2 2

Sxcosx 3

-sin . 3
= ——sinXcosx +—lg
4 8 8

sn®xcosx 3. 3
=————————39NXC00SX+—X+C [ 1g=X]
4 8 8
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23. Evaluate J. _
1+ sinx
a a T
(T —x)dx
. f(x)dx =|f(a—x)dx ..1=
Sol: Weknow£ 09 -([ (@=x) -([1+smx J.1+sin(n—x)
T T
=] m j j S N nj
01+smx 1+snx 01+smx 1+snx

(1 snx) 1-snx
B -[1+smx 2J. —dnx J{ )dx

1 Tsnx 1
dx—'[

cos2 X 4 COSX "cosx

O —3a

T T
g dx]:%fsec2 xdx—Jsecx.tanxdx
0 0

= 7 ({tenx]g ~[seex1f )= Z1(0-0)~ (-1-1)] =

Nl:-l

24. Solve (1 + y2)dx = (Tan~ly — x)dy

Sol: GivenD.Eis (1+Yy2)dx = (Tan 1y —x)dy

1 _
:>d_x Tanly X Tan y X dx [ )=M.ThisisalinearD.Einx

=—+X
1+y? 2

dy  (1+y?) 1+y?  1+y? dy 1+y

Tan‘ly
> and Q(y) = 3

1+y 1+y

Itis in the form 3—X+ XP(y) =Q(y) where P(y) =
y

1
I dy
Now, |.F=¢ POy _gty? ~ _ Tanly

. The solution is x.(LF) = [(.HQ)dy = x(eTa”_ly ): fera™ (”‘”—_zy}jy ...... (1

Put Tanly=t= dy2=dt
1+y

From (1), xe'= j(et)t dt=e'(t-1)+c=(Tanly —1)eTE"”_1y +C

1 -1 -1
xe! ™Y =(Tanly-0e™™ Yic =x=Tanly-1+ce '@ Y
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