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Given equation of the circle is V1-— m? (x2 + y2) —2cx—2mecy =0

2c . 2mc
J1+m?  1+m?

By comparing eq. (1) with x? + y2 +2gx+2fy +c =0, we get

:>x2+y2— y=0 (1)

2g=- 2 =>g=- C _of-- il —f=-1C o0
1+m? V1+m? V1+m? 1+m?
c mc
.. Centre, C=(-g,-f) = } ;
( ) £1+m2 \/1+sz
_ — 2 202 c2(1+m2) .
Radius, r =+/g° +f“ —c = \/ 2+\/ > =0= y > = C units.
1+m 1+m +m
Given equation of the circle is x2+y2—5x+4y+k=0 (1)

By comparting equation (1) with x2 +y2 +2gx+2fy +c =0, we get2g=-5=g :_75;2f =4=f=2c=k

Let the given pointis P(x,y4)=(25) and given length of the tangent is /S;; = V37

. The length of the tangent = /Sy, = /22 +52 —5(2)+ 4(5) +k

[~ The length of tangent from P(x1,y1) to the circle S =x2 + y2 +2gx+2fy+c=0

S = X2 +y2 +20%, + 2fy; +C =0] = 4+25-10+20 +k =37 = 39 +k =37 = k ~37 -39 = 2.

-



Given equation of the circles are X2 + y2 -12x-6y+41=0 and x? + y2 +4x+6y-59=0

Here, g=-6,f=-3,c=41; g =2,f =3,c =-59.
If ‘6’ is the angle between the circles, then

41-59-2(-6)(2)-2(-3)(3) _41-59+24+19 24
236 +9 - 41J4+ 9+ 59 a2 2262 f "4

[ If ‘6’ is the angle between two intersecting circles S =x%+ y2 +2gx+2fy+c4 =0 and

| a

Cos6 =

Cq1 +Cp —2(294g, + 24Ty )
2\/912 +ff —cy \/9% + ¢,

Given equation of the parabola is y2 =8x=>4x=8=>a=2

S =x% +y? +2g,x +2f,y +c, =0 then cos6 =

Let P(x4,y;) be any point on the parabola y? =8x

Given focal distance =10 = x; +a =10

[ Focal distance of a point P(x,y) on the parabola y* = 4ax is |x; +a|]
=>x+2=10=>x,=38

Ly =8x,=y: =8(8)=y,=48.

". Required points are (8,8) and (8,—-8)

Given eccentricity (e) =5/4. Since if e and e, the eccentricity of hyperbola and its conjugate hyperbola, then

1 1
— 4 —=1
e? e12
16 1 1 16 9 s 25 5
> —+<=12—==1-—=—=ef=—=e;=—.
25 912 e12 25 25 9 3
. Eccentricity of conjugate hyperbola is e; = —
Put x% =t = 9x8dx = dt = x8dx _a [i(x”) = nx"‘q
9 dx
1
Now, dx = =— =—tan‘1t+C——tan x%)+C.
j1+x j1+( ) I1+t2 9 (<)
I\/idx sin 15+c}
Put xe* =t = e*(1+x)dx = dt [ (uv) =uv +vu',£(ex) = ex,i(x) :1}
dx dx
1
Now, j +X) dx='[ d2 dx = Isec tdt_tant+C_tan(xe ) +C.
cos ( ex) cos“ t

[ J‘sec2 xdx =tanx + C}




10.

11.

12.

We have

[M-X=1-x for 1-x>20=>x-1<0=x <1

And |1—x|=—(1—x)=x—1 for 1-x<0=>x-1>0=x>1

o, Jox= - o= x5 ~(1-2-0)+((4-2)-(3-1) -

n/2
Given j sin® x.cos® xdx, here m=4,n = 5(odd)

0
2. s 5.1 5-3 1 421 8
jsm X.cos” xdx = . . == —==—
0 4+5 44+5-2 441 975 315
n/2
Isinmx.cos” xdx = n-1 n—32 ...... 11,ifmis even,nisodd]
m+nm+n— n+
0

6
2 3 2 3
Given differential equation is d—32/+ dy =6y = d—32/+ ay ) (6y)5/6
dx dx dx dx

d2y 1
Here, the highest derivative is [(12] .
X

... for the given differential equation , order =2 and degree=exponent =1.
Let P=(xy,y;)
S=x2+y%2—4x-6y-12

S'=x2+y2+6x+18y+26

PA = /Syq = /X2 +y{ — 4x, — By, —12

PB = /S, :\/x12 +y42 +6x;+18y; + 26

Given % = Z: 3PA =2PB
PB 3

=9PA? = 4PB?
9(x12 +y12 —4x4 — 6y, —12) = (x12 +y12 +6x4 + 18y, +26)

5x2 +5y,% —60x, —13y, —212=0
Locus of P is 5x? + 5y% —60x — 136y —212 =0

The equation of the given circle is S=x? +y? —2x+4x-8=0 and the lineis L=x+y-3=0

The equation of any circle passing through the point of intersection of S=0,L =0 is S+AL=0

:>(x2+y2 —2x+4y—8)+k(x+y—3)=0 = X2 +y2—(2—x)x+(4+x)y—(3k+8):0 (1)




2-A 4+A
~.Centre C=(-g—f)=| —,-
on-(32 42
The line L =0 become diameter of the circle, if the above centre lies on L=0
:(2%)—(4?)—3:0 =2 0-4-2-6=0=>21=-8=Ar=-4

.. By substituting A = -4 in equation (1), we get the equation of the circle as

x2+y? —(2+4)x+(4-4)y—(-12+8)=0 = x* +y? -6x+4 =0

2 2

13.  Given equation of the ellipse is 9x? +16y? =144 = %H’E =1=a’=16b2=9 (a>b).

2 2 Ao
a’ b 16-9 =g, Centre =(0,0).

Eccentricity is e = =
a 4

Foci = (i4(gj,0] - (iﬁ,O) , Length of major axis =2x=2(4)=8,

O]

Equations of the directrices are x=+— = x = J_rL = X = J_rE — J7x = +16.
e (v7/4) J7

b2 2 y2
14. Let L =| ae,— | be one end of latus rectum of ellipse — +—= =1
a a’ b?

2, .2
Then equation of the normal at ‘L’ is ax by _ oy
X1 Y1

2 2
ax_ bl :az—bzéa—x—ayzaz—bz (1)

ae  (b®/a)
From given (1) passes through B = (0,-b)

0
a(0) (—b)=a2—b2 = ab =a? -b? :ab:az—a2(1—e2):>ab=aze2

b b2 82(1—62)

2 4

—>e =—=e 2—22—236 =1-e“.
a a a

15.  Given equation of the hyperbola is

4

2 2 2
3x2—4y2:12:%—%:%:%—%=1:a:2b:\/§.

Given equation of the lineis y =x-7 (1)

Slope of line=1
0] Parallel Tangents: Slope of parallel tangents =m=Slope of (1) => m =1

Equation of parallel tangents are y = mx +va’m? — b?
=>y=(1)xt/4(1)-3=>y=xtV4-3=y=x+t1=x-y£1=0




16.

17.

18.

(ii) Perpendicular Tangents: Slope of perpendicular tangents =m = 1 .
Slope of (1)
Since, slope of perpendicular line = —

Equation of perpendicular tangents are y = mx +va’m? —b?

=y=(-1)xt,4(1)-3=>y=-xt1=x+y+1=0

Put tanizt,then cosx:1_t2 and dx = 2dt . Also x:O:t:O,x:E:tanﬁﬂ
2 1+12 1+ t2 2 2
n/2 1 [ 2dt) /(1+ 12 ﬂ ! 2tdt L ot
Now. 4+5003x I4 ( t2)( -] 2 | 2 +5-5t2
5 [ _ Lt )} 04[(1“ )+5( )J 04+4t2 +5-5t

1 1 1
2dt 1 3+t 1 1 a+x
= =2. Iog[ } [ dx =—Iog +C
J;g i —t? 2(3) TL3-t] J,512_)(2 2a |a-
1 4 3 1 a
=—|log—-log| — | | = =[log2 —log1|=(1/3)log2 ~loga-logb =log| — |,log1=0

3{92 9(3]}3[9 g1]=(1/3)log [g 9 g(b]g }
Given differential equation is (1+ yz)dx = (Tan‘1 y—x)dy

dx tan'y-x dx x tan’ly
ervial 2 dv 2~ 2

dy 1+y dy 1+y? 1+y

C dx 1 tan™’ y
Which is in the form of — +P(y).x = Q(y).x =Q(y), where P(y)= >&Q(y) = 5> -

dy 1+y 1+y
Hence it is a Linear differential equation in X’.
1
[—5dy _
Now, I.F = elPIY _ gty gty [I ! 5 dx = Tan™ x+c}
1+x

Let the equation of the required circle is S = X2 + y2 +2gx+2fy+c=0 (1)
Given that, centre of the circle C(-g,—f) lies on the x-axis = t =0 = Centre= C(-g,0).
Let the circle passes through the points (-2, 3) & (4,5) .
Since, eq (1) passes through (-2,3) =>4+9-4g+¢c=0 = -4g+c+13=0 (2)
Since, eq (3) —eq. (2) =>12g+28=0=9=-7/3
By substituting the value of ‘g’ in equation (2) we get —4(-7/3)+c+13=0= @ ?

By substituting the value of g, f and c in equation (1) we get

X2+y2+2(—3_7jx+2(0)_%—0 :3(x +y ) 14x-67=0

:>3(x2 +y2)—14x—67=0

Which is required equation of the circle




19.

20.

For the circle x? +y? —4x 10y +28 =0, Centre C, =(-g,~f) =(2,5),

Radius r; =y/g? +f2 —c =/4+25-28 =1

For the circle xx? + y? +4x+ 6y +4 =0, Centre C, =(-g,—f) =(~-2,3)

Radius 1, = g2 +f2—c =vA+9-4 =3. Now C,C, =+/(-2-2)° +(3-5)° =[[16+4 =20

[~ The distance between the two points (x4, y;)and (x,,y,) is \/(xz - x1)2 +(yp - y1)2
Also ,ry+r1, =1+3=4
~. C4C;, >1yr, . Hence the internal centre of similitude | divides C,C, in the ratio 1:3 internally, when C; =(2,5),

C, =(-23).

:Iz(r1x2+r2x1 Y1 j:[1(—2)+3(2) 1(3)+3(5)J:(_2+6 3+15j:(1’gj

4Ty 64D 1+3 ' 1+3 4 4 2

Let ‘m’ be the slope of transverse common tangent

- Equation of traverse common tangent is (y —y;)=m(x—x,)
= y(y—%} = m(x—1) =2y-9=2mx-2m=2mx-2y-2m+9=0 (1)

(1) is tangent to the circles S=0.

. ‘p’is perpendicular distance from c¢(2,5) to the line 2mx-2y-m+9=0

L Am10-2m 9]y om—t)— Vam? <4,

\Jam? + 4

[ The perpendicular distance (p) from the point ((x1,y1) to the line ax+by+c=0 is

laxy + by, + ¢ =0

Va? +b?

By squaring on both sides , we get 4m? —4m+1=4m? + 4

=1-4=4m=4m=-3 (or) m :%(undefined) =m :_73(or)m :%
-3 . 9 -3
Case-l: If m=-—" then the (1) is y-3 =T(x—1):4y—18=—3x+3:>3x+4y—21:0.

Case-ll: If ng,then the equation (1) is (y—%j=%(x—1):0=x—1:x—1=0

.. Equations of transverse common tangents are 3x+4y-21=0 and x-1=0

Given equation of the parabola is y? = 8ax and equation of the circle is x? +y? = 2a®

- Centre C=(0,0) and radius r = J2a
Let, the equation of the any tangent to the parabola y2 =8ax is y =mx +E
m

—my=m?x+2a=m’x-my+2a=0 (1)




21.

Equation (1) Become tangent to the circle x? +y? = 2a? if radius of the circle is equal to perpendicular distance

from (1) to the centre of the circle .i.e r=d

[24

=/2a =
2 2
2 2 m- +m

(m)+m

=m*+m?-2=0
=m*+2m’ -m?-2-0 = (m’ +2)(m* ~1) =0 =>m’ = 1= m+1
.. Required equation of common tangents y = (i1)x+i—e1I =y=1%(x+2a).

2sinx+3cosx+4 = Adi(Bsinx+4cosx+5)+B(3sinx+4cosx+5)+C
X

2sinx +3cosx+4 = A(3cosx —4sinx)+B(3sinx+4cosx +5)+C (1)
Equating co-efficient of sinx on both sides = —-4A +3B =2 (1)
Equating co-efficient of cosx on both sides = 3A+4B =3 (2)
Equating co-efficient of constant terms on both sides = 5b+C =4 (3)
3x(1):—12A+QB=6 (4);
4x(2)=>12A+16B =12 (5)

18
(4)+(5)=>25B=18=B=—.

25
From (2) ,3A=3-4 18 5572 _3 ap3 a1

25 25 25 25 25

From (3) :5B+C:4:5[EJ+C=4:C:4—@:C=20_18:3.
25 5 5 5

By substituting A, B and C values in (I) , We get

2sinx+3cosx+4 =%5(3cosx—4sinx)+E(3sinx+4cosx+5)+§

N JZSinx—Scosx+4
" J3sinx+4cosx+5

1 3cosx—4sinx+4 _18‘[33inx+4cosx+5 dx

2
— =— dx +—= =
257 3sinx+4cosx+5 257 3sinx+4cosx+5 5-[3sinx+4cosx+5

1
=llog|3$inx+4cox+5|+EI1dx+gI _ dx + jf—xdx:log|f(x)|+C
2 25 57 3sinx+4cosx+5 f(x)
Put tan(szt:dx: Zdt2
2 1+t
1_t2 2tan> 1-tan? X
Sinx = 5300SX = —— sinx=—*%— |- CcoSX = 2
1+t 1+t 1+tan? X 1+tan2§




22.

23.

2dt
2
=ilog|3sinx+4cosx+5|+ﬁx+ZI 1+t L C
25 25" ' 5 ot Y
3 5 +4 5 +5
1+t 1+t

:llog|35inx+4cosx+5|+Ex+EJ'A+C
25 25 572 46t+9

= iIog|33inx +4cosx + 5| 8 2 2dt

+
25 25" 59 (153)
:ilog|35inx+4cosx+5|+ﬁx+ijL+C
25 25" 59 (153)

=ilog|3smx+4cosx+5|+ﬁx 4 e
25 25 t+ 3

Let I, = jtan” xdx = |, = I’[an”‘2 xtan? xdx
= J"[an”‘2 x(3902 X— 1)dx

n-2+1
= J‘tan"’2 xsec? x — J.tan”’2 dx = )

(tanx
n_2+1 m2=h=Tg o he

If ‘n” is even, after successive reduction we get, Iy = Itano xdx = .[dx =X+C

If ‘n’ is odd, after successive reduction we get, |, = |og|sec x| +C

tan°"' x 1 tan*~"x 1, 5 tan® x
lg = 61 —Iefzzgtanx— 1 —ly_ =§tan X = 3 +1,

1, 5 tan®x |tan®'x tan’x tan®x tanx tan® x
—tan X— + —lo1 = ul + IO (—1) =
5 3 1

3 2-1 5
n/2
[T (1)
o SinX+cosx
12 /2
=Iﬁj [(m/2)-x] —ﬂj (n/2)-
5 sin[(n/2)-x]+cos[(n/2)- S|nx+cosx
/2 n/2 /2
/2)dx
S L L I N SR S B S0
o Sinx+cosx o Sinx+cosx 2 o Sinx+cosx
/2
==L J' _;dx. Now put, tan(éj:t
2 o Sinx+cosx 2
2
= sinx = tz,cosx— —t and dx 2dt2
1+t 1412 1+t

Alsowhen x=0=t=tan0=0 and x:g:tztan%:1

tan® x

+tanx—-x+c¢




. 2[dt/(1+t2)} 1

;
IO R N el e
m| 1 log[\/5+t—1]1: n Iog(ﬁﬂ_q—logh
20242 T(V2-t+1)]) 42 V2 -1+1 V2 +1
- V2 - fi
4\/_[ (\éJB 4\/_Iog(\/_+1) \/Elog(\/iﬂ)

dy y —2Xy

dx  x2_xy — Xy

24.  Given differential eq. is —

Which is a homogeneous differential equation

Put y =vx and d—y=v+xd—v
dx dx

dv  v?x? - 2x(vx)
.. The given eq. reduces to , v+ x— = —
dx x“ —x(vx)

. d_V:xz(v2—2v): dv (v2—2v)_v

dx )(2 (1—V) dX (1—V)

dv v —2v-v+v? dv 2v% -3v 1-v dx
e — = ) (R =
dx 1-v dx 1-v 2v2 _3vy

dv v —2v—v+v? dv 2v%-3v 1-v dx
dx 1-v dx 1-v 2vZ2 _3y X

By integrating both sides, we get

1-v 1
'[—2v2 Ty dv = j;dx

= fﬁdv =logx +logc

Let 1-v :A+ B =1-v=a(2v-3)+bv
v(2v-3) v 2v-3

By comparting the coefficients of like terms, 1=3a & -1=2a+b= a = %1 &b = -1

3
J‘[(_1/3) + (_1/3)]dv logx +logc 3_.[(

v 2v-3

dv =logx +logc
vV 2v- 3) g 9

= ;[Iogv + %Iog(Zv —3)} =logx +logc

= J[iogw2v3] = ' [logw2v-3 ] = logx +logc = log(v/2v-3) = 3(logx+logc)

3 3
By replacing vV =Y ', x (i 2@)—3} =C

= x%y /2—y—3 =c® = xyy/2xy - 3x? =
X




