(IMP QUESTIONS PAPER 2(B) E.M )

([ QNO:1&2INIPE )
1. CIRCLES
1. Find the centre and radius of the circle x*+y>-4x-8y-41 = 0 [March 2020TS]
2. Find the equation of the circle with centre C(1,4) and radiusr=15 [March 2017AP]
3. Find the equation of the circle passing through
1). the origin has centre at (-4,-3) [March 2004]
11). (2,-1) and having centre at (2,3) [May 2008]
1i1). (3,4) and having centre at (-3,4) [May 2018AP March 2012]
iv). (-2,3) and having centre at (0,0) [May 2015TS]
v). (5,6) and having centre at (-1,2) [March 2018TS]
4. i). Find the value of ‘a’ if 2x*+ay*-3x+2y-1 = 0 represents a circle and find the radius of the
circle. [March 2015AP 2013]
ii). If x>+y?*+2gx+2fy-12 = 0 is a circle with centre (2,3) then find radius of the circle.
[May 2011]
iii). If x*+y*+2gx+2fy = 0 is a circle with centre (-4,-3) then find radius of the circle.
[May 2017AP]
iv). If x*+y*+ax+by-12 = 0 is a circle with centre (2,3) find a, b and the radius of this circle
[March 2008 May 2009]
v). If x>+y*-4x+6y+a = 0 is a circle of radius 4, find the value of ‘a’  [March 2016AP]
vi). If x*+y*-4x+6y+c = 0 is a circle of radius 6, find the value of ‘¢’  [May 2018TS]
Find the power of the point (-1,1) with respect to x*+y*-6x+4y-12 = 0 [March 2016TS]
Find the equation of the circle having AB as diameter where A, B are
0). (-4,3), (3,-4) [May 2019TS 2013]
ii). (4,2), (1,5) [March 2019AP]
7. Find the other end of the diameter of the circle x*>+y*-8x-8y+27 = 0 if one end of it is (2,3)
[May 2012 March 2020AP]
8. Find the equation of the circle concentric with x*+y*-6x-4y-12 = 0 and passing through
(-2,14) [May 2017TS 2014 March 2014]
9. Find the area of the triangle formed with the coordinate axes and the tangent drawn at the
point (x,y,) on the circle Xy =a’ [March 2020AP]
10.  Find the equation of the normal to the circle x>+y*-10x-2y+6 = 0 at (3,5)
[March 2018AP]
11.  Find the length of the tangent from the point (-2,5) to the circle x*+y*> =25
[May 2016AP]
12.  Find the value of'k, if the length of the tangent from the point
i). (5,4) to the circle x*+y*+2ky = 0 is equal to 1
[May 18AP 16AP 15AP 15TS March 20TS 15AP 15TS]
ii). (2,5) to the circle x>+y*-5x+4y+k = 0 is equal to /37 [May 18TS 17AP March 18TS]
13.  Find the angle between the tangents from the point (4,-2) to the circle x*+y* =10
[July 2001]
\_
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q4. Define chord of contact and find the chord of contact of (1,1) to the circle x*+y* =9 )
[March 2020AP]
15.  Find the polar of the point
i). (1,-2) with respect to x*+y>-10x-10y+25 = 0 [March 2015TS]
ii). (3,-1) with respect to 2x>+2y* = 11 [May 2019TS]
16.  Find the pole of the line /x+my+n = 0 with respect to x>+y* = a’ [May 2016AP]
17.  Show that the points
i). (4,-2),(3.-6) are conjugate with respect to the circle x>+y> = 24 [March 2004]
ii). (4,2),(3,-5) are conjugate with respect to the circle x*+y* -3x-5y+1=0  [April 96]
18.  Find the value of k if the points
1).(1,3),(2,k) are conjugate with respect to x>+y* = 35
[May 2017TS March 2019TS 2017AP 2016TS]
i1).(2,3),(4.k) are conjugate with respect to x>+y* = 17 [Oct 95]
iii).(4,2),(k,-3) are conjugate with respect to x>+y*-5x+8y+6 =0
[March 2019AP 2017TS May 2014]
19.  Write the parametric equations of the circle
)x*+y* =4 [March 2014]
i).4(x*+y*) =9 [March 2017TS]
iii).x*+y?-6x+4y-12 = 0 [May 2015AP]
iv).(x-3)*+(y-4)* = 8 [March 2018AP 2016AP]
v).2x*H2y? =7 [March 2019TS]
QNO : 3INIPE
2. SYSTEM OF CIRCLES
1. Show that the circles x*+y>-2x-2y-7 = 0, 3x>+3y*-8x+29y = 0 cut each other orthogonally.
[May 2015AP]
2. Find ‘k’ if the following circles are orthogonal
i). x>+y*+4x+8 = 0, x>+y*-16y+k =0 [March 2016AP 2016TS]
ii). x*+y*-5x-14y-34 = 0, x>+y*+2x-+4y+k = 0 [May 2018TS March 2020 AP 2018AP]
3. Find the equation of the circle which cuts orthogonally the circle x>+y?-4x+2y-7 = 0 and
having the centre at (2, 3) [March 2019TS]
4. Find the angle between the circles
i). x2+y*+4x-14y+28 = 0, x*+y*+4x-5 =0 [May 2017AP]
ii). x2+y?-12x-6y+41 = 0, x>+y*+4x+6y-59 = 0 [May 2018AP 2015TS 2017TS 2015TS]
iii). x>+y? = a2, x> +y* = ax-+ay [May 2016 TS March 2020TS 2014]
5. Find the equation of the radical axis of the two circles
i). x2+y?-2x-4y-1 = 0, x> +y>-4x-6y+5 = 0 [May 2016AP]
ii). 3x*+3y*-7x+8y-11 = 0, x*+y*-3x-4y+5 =0 [May 2017TS]
L iii). 2x2+2y%+3x+6y-5 = 0, 3x°+3y*-7x+8y-11 = 0 [March 2017AP])
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( iv). X>+y*+4x+6y-7 = 0, 4x>+4y*+8x+12y-9 = 0 [March 2019AP 2019Tsf
6. Find the equation of the common chord of the two circles
i).(x-a)*H(y-b)> = ¢?, (x-b)*H(y-a)*=c? [March 2015AP]
ii).x>+y*-4x-4y+3 = 0, x*+y*-5x-6y+4 = 0 [March 2020TS]
7. Find the radical centre of the circles
0). x>+y2-4x-6y+5 = 0, x>+y*>-2x-4y-1 = 0, x>+y*-6x-2y =0  [May 2018TS March 2018AP]
ii). x>+y*+4x-7 = 0, 2x*4+2y*+3x+5y-9 = 0, x>+y*+y =0 [May 2016TS 2014]
QNO : 4 INIPE
3. PARABOLA
1. Find the coordinates of the point on the parabola
1). y- = 8x whose focal distance is 10 [May 17TS March 17AP 17TS 16AP 2014]
ii). y? = 2x whose focal distance is 5/2 [May 2015AP March 2015AP 2013]
2. Find the equation of the parabola whose
1). focus is (1,-7), vertex is (1,-2) [March 2015TS May 2015TS 2012]
i1). focus is (3,1), vertex is (3,-2) [May 2017AP March 2020AP 2018TS]

3. i).Find the equation of the tangent to the parabola x>-4x-8y+12 =0 at (4,3/2) [March 19AP]
ii).Find the equation of the tangent to the parabola y*= 6x at the positive end of the
latus rectum. [March 2020TS]
4. Find the value of k if the line 2y = 5x+k touches the parabola y* = 6x
[May 18TS March 18AP 16TS]
ii). Find the equation of the tangent to the parabola y*= 16x inclined at 60° to the x-axis.

Find its point of contact. [May 2016AP]
5. If the chord joining the points t and t, on the parabola y? = 4ax is a focal chord then tt,=-1.
[March 2003]
6. If the normal at °t,” on the parabola y? = 4ax, meets it again at t, then show thatt =-t, -2/,
[May 2013]
7. If a normal chord at point “t” on the parabola y* = 4ax, subtends a right angle at the vertex,
then show that t= +/2 [May 2014]
8. If (1/2, 2) is one extremity of a focal chord of the parabola y* = 8, then find the other
extremity. [May 2018AP 2016TS 2014]
9. Find the equation of the normal to the parabola y* = 4x which is parallel to y-2x+5 = 0
[March 2019TS]

QNO : 5IN IPE

5. HYPERBOLA
1. Define rectangular hyperbola and find its eccentricity. [March 2015AP 2014]
. e . . 1
2. i). If e, e, are the eccentricities of a hyperbola and its conjugate, prove that —+—=1
(& €1

L [May 2018TS March 2017TS 2011] |
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( 11). If the eccentricity of a hyperbola is 5/4 then find the eccentricity of its conjugate h
hyperbola. [May 16AP 15AP 15TS 13 March 19TS 17AP 16AP 15TS 13 12]
3. Find the equation of the hyperbola whose foci are (+ 5,0) the transverse axis is of length 8.
[March 2016TS May 2018AP 2011]
4. If 3x-4y+k = 0 is a tangent to x>-4y> = 5 find the value of k.
[May 2017TS March 2020AP 2018TS 2017TS]
5. If the angle between the asymptotes of the hyperbola is 30° then find its eccentricity.
[May 2017AP 2014 March 2020TS]
6. Find the product of lengths of the perpendiculars from any point on the hyperbola
x%/16 - y*/9 = 1 to its assymptotes. [May 2019TS 2016TS March 2019AP]
QNO : 6 & 7 IN IPE
6. INDEFINITE INTEGRATION
Evaluate
2
| % dx [May 2018AP 2016AP]  ii).(x+ 1/x)° dx [March 2012]
2 i).[sec’x csc’x dx  [May 18TS 17AP March 16TS]
ii). | (x . } dx [May 2015TS] ). | L 2 } dx [May 2011]
\/1 x? \/X2 +1
). [—————dx [March 2017TS 2016AP JeoRTAX April 98
V) J cosh x + sinh x [Mare v V1 +sin2x [April 98]
vi). & €08’ X 4o [March 2019TS 2013] vii). | sin” x [March 20TS]
1—cos2x l+cos2x
[March 2015TS] ix). [ V1-cos2x dx [March 2009]
X). [ V1+cos2x dx  [March 94] Xi). [ /1-sin2x dx [May 2017TS]
3. 0. [x’sinx*dx  [April2001] ii). [ ¢* sin e* dx [March 17AP]
2x +1 .
iii). [ 3~ dx  [March20207S] w).fxlogX dx [Oct 99]
J dx
V) e x[log(logx)] [March 2019TS] [March 18TS]
1
4. ). Iﬁ cosvx dx  [April98] ii). [ ( \ X gx  [May 2012]
(1+x)e*
1i1). I cos? (xe® ) [May 2017AP 2016TS March 2019AP 2017TS 2010]
1 log(1
5. i) @ d [March 2005] i) [ & ;X) dx  [March2015TS]
\_
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( )
. . ... psin*x
6. i).[ cos’xsinx dx  [March 2018TS] i1). '[cos6 N dx [March 2011]
7 == May 2015AP i jw dx  [March 18AP 15AP
. 1). \/smem [May ] i1). o X [Marc 1
. x5 .. 2x°
8.  i).[—F dx [May 19TS March 16AP]  ii). | dx [May 2008]
I+x 1+x°
J‘ COS X
9. (1+sinx)2 dx [March 2020AP]
. 1 1 .. 1
10. 1. + dx May 2016TS ). | ——— dx March 19AP
) J.(l—xz 1+XZw [May : ey [ :
1
1. [-——dx [May 2006]
Vx% +2x +10
12, i) [———4d 2002 i), [——— d 2014
L) xr5)xra & [March 2002] ). w3 vxrz & [March 2014]
I 1 :
1i1). (x+ 2x 1 dx [April 99]
3. [ dx [March 2007]
sin” x +4sinx +5
14, 1).]logx dx [June 2010] ii). [ x logx dx [March 20AP]
1
iii). 2 logx dx [May 2018AP] iv). [ Vx logx dx [March 16TS]
15.  i).[e* (sinx+cosx) dx [March 2017AP] ii). [ e (tanx+sec’x) dx [March 2006]
iii). [ " secx (1+tanx) dx  [May 2016AP] iv). [ e*(tanx+logsecx) dx [May 18TS 15TS]
1+x1
v).[e" (%J dx [May 2019TS March 2018AP 2015AP 2013]
. x (x+1) . xe®
vi).|e dx May 2009 vii). dx May 2014
)-| 2 [May 2009] )I(X+1)2 [May 2014]
17.  i).[e* cosxdx [May 2015AP] ii). [ ™ sin(bx+c) dx [March 19TS]
QNO :8 & 9INIPE
7. DEFINITE INTEGRALS
Evaluate
a 4 <2
L) [(a—Vx)?dx [March2019TS] i), [."—dx [May 2015TS]
X
0 0
\_ 4
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0

3. i).} 2x

21+x

5 dx

1 X2
111). dx
) Z')‘1+x2

V). }\/4 — x2 dx
0

dx

1
Vll).gm dx

/2
4. I x sinx dx
0

2
5. ). -« dx
0

—7/2

\_

T
2. ). [v2+2cos6 do[March I8AP 16AP May 16AP] ii). [ sec*x dx

[March20TS 17AP 16TS]

[May 2018TS]

[March 2007]

[March 2019AP]

[May 2017AP2016TS 2011 March 2018TS 2015AP]

4 /2
ii). [l2—x| dx [May 2017AP 2013] iii). j sin|x| dx  [March 2017TS]
0 —n/2
/2 /2
6. ). [ sin*xdx [May 2006] ii). [ sinx dx [March 2017AP]
0 0
/2
1i1). _[ cos! ! x dx [March 2019TS]
0
/2 /2
7. i). [ sin*xcos’xdx [March2010] if). | sin®xcos* x dx [March 2015AP]
0 0
/2
iii). [ sin®xcos*x dx [May 2016AP March 2019AP]
0
s /2
8. 1). jsin3 xcos"xdx  [May 2015TS] ii). J sin® xcos” x dx [May 2014]
0 —7/2
/2

1ii). j sin® x cos? x dx

n/4 )
[May 2014]

0

Lo 1

ii). S [May 19TS 15AP]
0

iv)j X _dx  [March2017TS]
Vx> +16
a

vi). [Va?-x* dx  [March2016TS]
0

viii) f X _ 4x  [March2015TS]

1\/2X—1

[March 2018TS]

[March 20AP 18AP 16AP May 16TS]
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( )
2n
iv). [ sin®x cos®x dx [May 17AP March 19TS]
0
2n
V). | sin® x cos* x dx [May 18AP March 15TS 14]
0
9. i). Find the area of the region bounded by the parabola y = x°, x-axis and the lines x =-1,
x=2. [May 2018TS 2016TS 2015AP]
ii). Find the area enclosed between the curve y=x*+3,y=0andx=-1,x =2
[May 2017TS March 2020TS 2012]
10.  Find the area cut off between x =0, and x =4 - y° [March 2011 2010]
11.  Find the area cut off between x =0, and 2x =y* - 1 [May 2012]
QNO : 10 IN IPE
8. DIFFERENTIAL EQUATIONS
1. Find the order and degree of the differential equation
. d3y dy 2 X
1). (dx?’J -3 [d_x] - =4 [March 2014]
&2 13 .
ii). x 12 (—5} +x Xy =0 [March 2018AP 2015TS]
dx dx
;2 o3 6/5
iii). {_§+ [d_yJ ] = 6y [May 2017TS 2015AP 2015TS 2011 March 2016AP 2013 ]
dx X
53
. dzy dy 2
Ay (Y May 2018TS
1v) o { J{dxj [May ]
2. i). From the differential equation corresponding to y = cx - 2¢? where ¢ is parameter.
[March 2019AP 2012]
11). From the differential equation satisfying y = A cos3x+b sin3x where A and B are
parameters. [March 2020TS 2015AP May 2016TS 2014]
ii1).From the differential equation from y = a cos(nx+b) by eliminating the constants a, b.
[May 2017AP]
iv).From the differential equation from the relation y = ¢(x -c)* by eliminating the arbitary
constant ‘¢’ [March 2016TS]
3. From the differential equation of the family of all circles with their centres at the origin
and also find its order. [March 2017TS 2011]
4. Solve the following differential equations
) d
i). X+y§ =0 [May 2016AP]
\_ %
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( ... dy 2y h
if). == [March 2019TS 2017AP]
iii). 142 dx+f1+y? dy=0 [March 2009]
iv). % = V+x?e” [May 18AP 17TS]

). j—z =&Y [March 2018TS]
vi). Solve y(1+x) dx + x(1+y) dy =0 [March 2020AP]
vii). % - izi [May 2019TS]
QNO : 11 IN IPE
1. CIRCLES

1. If the abscissae of the two points A and B are the roots of the equation x*+2ax-b> =0 and
their ordinates are the roots of the equation y*+2py-q* = 0 then find the equation of the
circle for which AB is a diameter. [March 2014]

2. Find the equation of the tangent of x*+y>-2x+4y = 0 at (3,-1). Also find the equation of the
other parallel to it. [May 2017TS]

3. Show that the line x+y+1 = 0 touches the circle x*+y?-3x+7y+14 = 0 and find the point of
contact. [May 2017AP]

4. Prove that the tangent at (-1,2) to the circle x*+y*-4x-8y+7 = 0 also touches the circle
x>+y*+4x+6y = 0 and find the point of contact. [June 2010]

5. If a point P is moving such that the lengths of tangent drawn from P to x*+y*-4x-6y-12=0
and x>+y>+6x+18y+26 = 0 are in the ratio 2:3 then find the equation of the locus of P.

[May 2013 March 2019AP 2017TS]

6. Find the length of the chord
i). x-y-3 = 0 of the circle x’>+y*-x+3y-22 = 0 [March 20TS 18AP May 16AP]

ii). x+y+1 = 0 of the circle x*+y*-8x-2y-8 = 0 [March 2016TS]
iii). xcos o +ysina = p of the circle x*>+y* = a [May 2016TS]

7. 1).Find the equation of the circle with centre (-2,3) and which cuts off a chord of the length
‘2’ on the line 3x+4y+4 =0 [May 2018AP March 2011]
ii).If the line y = mx+c and the circle x*+y” = a® intersects at A and B and AB =2 then show
that ¢® = (1+m?)(a-1?) [March 2019TS]

8. Find the area of the triangle formed by the normal at (3,-4) to the circle
x>+y?-22x-4y+25 = 0 with the coordinate axes [March 2018TS]

9. Find the pole of the line
i).x+y+2 = 0 with respect to the circle x*+y*-4x+6y-12=0  [March 2017AP May 2015AP]
ii).3x+4y-45 = 0 with respect to the circle x*+y*-6x-8y+5 = 0 [March 2016AP]

\_
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10. 1).Find the value of k if the lines x+y-5 = 0, 2x+ky-8 = 0 are conjugate with respect to the h
circle x*+y*-2x-2y-1 =0 [May 2018TS]
11).Find the value of k if the lines kx+3y-1 = 0, 2x+y+5 = 0 are conjugate with respect to the
circle x*+y*-2x-4y-4 = 0 [May 2015TS]

11.  Find the coordinates of the point of intersection of tangents at the points where x+4y-14 =0
meets the circle x*+y?-2x+3y-5 =0 [March 2016AP]

12.  1).Find the pair of tangents drawn from (1,3) to the circle x>+y>-2x+4y-11 =0 and find the
anlge between them. [March 2016TS]
i1).Find the angle between the pair of tangents drawn from (3,2) to the circle
X2+y?-6x+4y-2 = 0 [March 2012]

13.  Find the midpoint of the chord x-2y+7 = 0 with respect to the circle x*+y*-2x-10y+1 =0.
Also find the length of the chord. [May 2014]

14.  Find the pair of tangents from the origin to the circle x>+y*+2gx+2fy+c = 0 and hence
deduce a condition for these tangents to be perpendicular. [May 2016TS 2012]

15.  Find the equation of the tangent at the poit 30° (parametric value of @) of the circle
X>+y?+4x+6y-39 = 0 [May 2019TS]

16.  Ifthe two circles x*+y*+2gx+2fy = 0, x>+y*+2g'x+2f'y = 0 touch each other, prove that
fg'=flg [March 2020AP]
QNO : 12 INIPE
2. SYSTEM OF CIRCLES

1. Find the equation of the circle which passes through the origin and cutting orthogonally
the two circles x>+y*-4x+6y+10 = 0, x> +y*+12y+6 =0 [May 2018AP]

2. Find the equation of the circle which cuts orthogonally the three circles
D). X2+y*+2x+17y+4 = 0, x*+y*+7x+6y+11 = 0, x> +y*-x+22y+3 =0 [May 2008]
ii). x>+y*+H2x+4y+1 = 0, 2x>+2y*+6x+8y-3 = 0, x>+y*>-2x+6y-3 = 0 [May 2012]

3. 1). Find the equation of the circle which passes through the point (0, -3) and the intersects
the circles x>+y*-6x+3y+5 = 0, and x>+y>-x-7y = 0 orthogonally. [May 2015TS 2013]
ii). Find the equation of the circle which cuts the circles x*+y?-4x-6y+11 = 0, and
x*+y?-10x-4y+21 = 0 orthogonally and has the diameter along the straight line 2x+3y =7

[March 2016AP]

4. Find the equation of the circle cutting orthogonally the circle x*+y>-4x+2y+4 = 0, and
passing through the origin and which has its centre on the line x+y = 4. [April 2001]

5. Find the equation of the circle which passes through the points (2,0), (0,2) and orthogonal
to the circle 2x>+2y*+5x-6y+4 = 0 [May 2019TS]

6. Find the radical centre of the circles and also find the equation of the circle which cuts
orthogonally the three circles x>+y*+3x+2y+1 = 0, x*+y*-x+6y+5 = 0, x*+y*+5x-8y+15 =0

[March 2007]

7. Find the equation of the common chord of the circles and also find the length of the

L common chord.
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). X2y +3x5y+4 = 0, X2+y>+5x+3y+4 = 0 [March 2018TS] )
ii). x> +y?+2x+2y+1 = 0, x> +y*+4x+3y+2 =0 [March 2017AP 2017TS May 2015AP]
i). The line 2x+3y = 1 cuts the circle x*+y* =4 in A and B.Find the equation of the circle on
AB as diameter. [May 2014]
ii). If the line x+y = 3 is the equation of chord AB of the circle x*+y?-2x+4y-8 = 0, find the
equation of the circle having AB as a diameter. [May 2017AP 2016AP March 2015AP]
Find the equation to the circle passing through the points of intersection of the the circles
x>+y?-8x-6y+21 = 0, x*+y?>-2x-15 = 0 and (1,2) [May 2017TS March 2019AP]

QNO :13 & 14 IN IPE

4. ELLIPSE

If P is a point on the ellipse x*/a> + y*/b? = 1 with foi S and S! then PS+PS! =2a

[March 2013]
Find the equation of the ellipse whose focus is (1,-1), eccentricity is 2/3 and directrix is
x+y+2 =0. [May 2016AP March 2019TS]
Find the equation of the ellipse whose axes are the coordinates axes respectively and
1). length of latus rectum = 15/2, distance between the foci =2 [March2018AP 2015TS]

ii). length of latus rectum = 4, distance between foci = 42 [March 2019AP 2018TS]
1i1). Distance between the foci is 8, and distance between the directrices is 32

[May 2017AP]
1v). passes through the points (-2,2) and (3,-1) [March 2017TS]
Find the centre, eccentricity, vertices, foci, length of latus rectum and the equations of
directrices of the ellipse.

1). 9x% + 16y2 =144 [May 2019TS 2017TS March 2020TS 2017AP 2016TS 2014
ii). x*2y*-4x+12y+14 = 0 [May 2007]
1i1). 9X2+16y2—36x+32y—92 =0 [May 2018TS 2015TS March 2018TS 2015TS]
iv). 4x>+y*-8x+2y+1 =0 [May 2018AP March 2011 2010]
V). 3x2+y2-6x-2y-5 =0 [May 2015AP]
S and T are the foci of an ellipse and B is one end of the minor axes. If STB is an equilateral
triangle, then find the eccentricity of the ellipse. [March 2020AP]
Find the equations of the tangent and normal to the ellipse x>+8y* =33 at (-1,2)
[May 16TS March 2020TS]

Find the equations of the tangents to the ellipse 2x° + y* = 8 which

1). are parallel to x-2y-4 =0

i1). are perpendicular to x+y+2 =0 [May 2019TS 2017AP March 2017TS]
Find the equations of the tangent and normal to the ellipse

i). 2x2 + 3y? = 11 at the point whose ordinate is 1. [March 2019TS 2016TS]
ii). 9x>+16y* = 144 at the end of latusrecta in the first quadrant. [March 2015AP]
Find the condition that the line

i). Ix+my-+n = 0 may be a tangent to the ellipse x*/a*+y*/b*=1. [May 2015AP]
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( ii).x cos o +y sino. =p may be a tangent to the ellipse x*/a® + y*/b®> = 1 [March 2020AP 2014]\
iii).Find the value of k if 4x+y+k = 0 is a tangent to the ellipse x> + 3y* =3
[March 2016AP 2015AP]
10.  Show that the points of intersection of the perpendicular tangents to an ellipse lies on a
circle. [March 2016AP May 2011]
11.  Show that the locus of the feet of the perpendiculars drawn from foci to any tangent of the
ellipse is the auxiliary circle. [March 2019AP 2017AP]
12.  Ifthe normal at the end of latus rectum of an ellipse x*/a® + y*/b* = 1 passes through one end
of the minior axis then show that e*+e? = 1 [May 2017TS 2014]
13.  Find the equations of the tangents to 9x* + 16y* = 144, which make equal intercepts on the
coordinate axes. [May 2015TS]
14. A circle of radius 4, is concentric with the ellipse 3x>+13y” = 78. Prove that a common
tangent is inclined to the major axis at an angle 45°. [May 2018AP]
15.  Ifatangent to the ellipse x*/a® + y?/b%> = 1 (a>b) meets its major and minor axis at M and N
a’ b’
respectively then prove that (CM)? + (CN)? = 1 where C is the centre of the ellipse.
[May 2018TS March 2018AP]
16.  The tangent and normal to the ellipse x>+4y> =4 at a point P(0) on it meets the major axis in
Q and R respectively. If 0<9<r/2 and QR = 2 then show that § = Cos™(2/3).
[May 2016AP 2014]
QNO : 15 IN IPE
S. HYPERBOLA
1. Find the eccentricity, foci, directrices, length of the latus rectum of the hyperbola
i). x>-4y* =4, [May 2016AP March 2020AP 2019TS 2018AP 2016AP]
ii). 16y>-9x% = 144 [March 2018AP May 2017AP]
iii). 5x%-4y*+20x+8y = 4 [May 2012]
2. Find the equation to the hyperbola whose foci are (4,2) and (8,2) and eccentricity 2.
[March 2009]
3. The condition that the line y = mx+c may be a tangent to the hyperboal x*/a* - y*/b* =1 is
¢ =a’m?-b’. [March 2003]
4. If the line /x+my+n = 0 is a tangent to the hyperboal x*/a® - y*/b> = 1 then show that
a’l? -b’m’=n> [March 2007]
5. If the line /x+my = 1 is a normal to the hyperboal x*/a* - y*/b® = 1 then show that
a%/” - b*/m? = (a>+b?)?
6. Find the equations of the tangents to the hyperbola 3x>-4y? = 12 which are
1). parallel
i1). perpendicular to the liney =x - 7.
L [May 2018TS 2015AP 2015TS March 2020TS 2017AP 2015AP])
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N

7. Find the equations of the tangents to the hyperbola x*-4y* = 4 which are
1). parallel
i1). perpendicular to the line x+2y =0
[March 2019AP2015TS 2014 2011 May 2014 2013]
. b
8. The angle between the asymptotes of the hyperboal x*/a® - y*/b? =1 is 2 Tan™! Jor 2 Sec’le
[May 2012 March 2018TS]
9. The point of intersection of two perpendicular tangents to the hyperbola x*/a” - y?/b* =1 lies
on the circle x*+y* = a>-b? [May 2017TS March 2016TS]
10.  Tangents to the hyperbola x*/a - y*/b® = 1 makes angles 0, and 0, with transverse axis of a
hyperbola.Show that the point of intersection of their tangents lies on the curve
2xy = k(x*-a®) when tan 0, +tan 9, =k [May 2019TS 2018AP 2016TS]
QNO : 16 IN IPE
7. DEFINITE INTEGRALS
Evaluate
4 sin X + cos X
1. { Py [May 2015TS March 2017AP]
/2 1
2. ). g WEpo— [May 2018TS March 2016AP 2015AP]
March 2015AP
i) J‘3+2cosx X [Mare ]
b
3. [Jx-a)b-x) dx [March 2018TS]
a
T2 COS Sll’l5 X
4. ). [ —3 —dx  [May2015AP] ii). j —————— dx [March 17AP 14]
0 sin X+COS 0 SIn” X +CO0S™ X
w2 .2 2 /sin X
... SN~ X —CO0S™ X .
). | —/——— dx May 2012 1v). | == 77— dx [March 20TS 14
) 'i sin® x + cos® x [May ] ) nJ;6V81nx ++/cosx | ]
2 asinx + bcosx
v). [ = [May 2017AP]
0 SIn X + CoSX
/2 n—1
5. IfI = [ sin"xdxthenl =——1I [March 2015TS]
n n n n-2
0
/2 n—1
6. IfI = [ cos"xdxthenl = —1, [April 2000]
\ 0 Y,
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( /4 1 )
7. IfI = j tan" x dx then] = —-1 [March 2006]
n n pn—-1] n2
0
8. Find the area between the parabola y =x? and the line y = 2x [May 2013]
9. i).Find the area enclosed between the curve y = x-5x, y = 4-2x [March 2013]
ii).Find the area enclosed between the curve y = 4x-x?, y = 5-2x [March 2016TS]
iii).Find the area enclosed between the curve y = x*+1, y =2x-2, x = -1, x = 2 [May 2016AP]
10.  i).Find the area enclosed between the curve y=x2, y=x> [May 2019TS]
ii).Find the area enclosed between the curves y = 2-x%, and y = x? [April 2001]
iii).Find the area enclosed between the curves y = v/x , y =x° [March 2018TS]
iv).Find the area of the region bounded by the parabolas y* = 4x, and x> =4y
[May 2014 March 2020AP 2017TS]
v).Find the area bounded by the parabolas y* = 4ax, and x> = 4by [March 2003]
vi).Find the area enclosed between y* = 4x, and y* = 4(4-x) [May 2019TS March 2011]
2 2
11.  Find the area of the ellipse X—2 +Z—2 = 1. Also deduce the area of the circle x*+y* = a’
a
[May 2017AP March 2014]
12.  Find the area bounded by the curves y = sinx and y = cosx between any two consecutive
points of intersections. [March 2018AP]
13.  Evaluate
: 1424434 4
p Lt Es S feetR [March 2020AP]
n
k 4k, k k
oy Lt 2 +t4+6 +.....+(2n)
11). g o [May 2018AP]
QNO : 17INIPE
8. DIFFERENTIAL EQUATIONS
Solve
1. i). (xy*+x)dx+(yx*+y)dy = 0 [May 2013 March 2020TS 2015AP]
11). (xy+x) dy = (xy+y) dx [May 2016TS]
2. (e*+1)ydy +(y+1)dx =0 [June 2010]
ﬂ | x(2logx+1) ﬂ y2+y+1 _
3. dx _ |siny+ycosy [March 2005] 4. i + Tl 0 [May 2008]
. .1 dy _ .. dy N X+y
5. 1). Sin e X+y [March 2020TS] 11). &Jrl =e [March 2018TS]
.oy dy
1i1). X tan(y-x) = 1 [May 2015TS]
\_
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( )
6. i)W o 1 [May 2017AP]
) “dx 14x27 A+x2)? y
.. d
ii). (1+X2)d—z+2xy-4x2 =0 [March 2006]
7. L& xs e [May 2018AP]
) x dx
d
8.  xlogx % +y =2 logx [May 2014 March 2020AP]
.. dy
9. 1). ax +y secx = tanx [June 2010]
ii). j—i +y tanx = cos’x [May 2018TS 2011 March 2017AP]
. dy X
111). Y tanx = e” secx [May 2019TS]
-1
iv). (1+x2)% ty=elam X [March 2018AP 2016AP 2015TS 2010 May 2013]
2 dy -1
v). (1+x )d—X+y= Tan™'x [May 2016AP]
vi). j—z +y tanx = sinx [March 2016TS 2012]
vii). cosx o +y sinx = sec“x [March 2019TS 2014]
viii). x(x-l)g—z Sy=x3(x-1)} [March 2019AP]
d .
10. x(x-2)§ -2(x-l)y = x> (x-2) given that y =9 whenx = 3. [May 2017TS]
1. 1). (xty+l) g—i =1 [March 2017TS 2013]
.. ndy
ii). (x 2y )& =y [May 2012]
iii). (1+y?) dx = (Tan’'y - x) dy [March 2018TS 2015AP May 2015AP 2015TS]
QNO : 18 IN IPE
1. CIRCLES
1. Find the equation of the circle passing through
1). (1,1), (2,-1), (3,2) [May 2016TS]
ii). (3,4), (3,2), (1,4) [March 2018AP May 2016AP 2016TS 2013]
). (1,2), (3,-4), (5,-6) [May 2018TS March 2016TS]
iv). (2,1), (5,9), (-6,7) [May 2018AP]
\_
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2. Find the equation of the circle passing through the points h
1).(4,1), (6,5) and having the centre on the line 4x+y-16 =0 [April 99, May 97]
11).(2,-3), (-4,5) and having the centre on the line 4x+3y+1 =0

[May 19TS 17TS March 20TS]

111).(-2,3), (4,5) and whose centre lies on x-axis. [March 2015AP 2015TS 2010]
iv).(4,1), (6,5) and whose centre lies on 4x+3y-24 =0

[March 2020AP 2018TS 2016AP 2014 2012]

3. Show that the following points are concyclic and find the equation of the circle on which
they lie
1).(1,1), (-6,0), (-2,2), (-2,-8) [May 2017AP March 2019AP]
i1).(1,2), (3,-4), (5,-6), (19,8) [May 2015TS]
1i1).(9,1), (7,9), (-2,12), (6,10) [May 2008 March 2019TS]

4. Find the value of ‘c’ so that (2,0), (0,1), (4,5), (0,c) are concyclic.

[May 2015AP 2014 March 2017AP 2017TS 2015AP 2015TS]
QNO : 19IN IPE
1. CIRCLES

1. Show that the following circles touch each other. Find the point of contact and the equation

of the tangent at the point of contact.
i). X>4y%-4x-6y-12 = 0, x> +y*+6x+18y+26 = 0 [March 2017AP 2013]
ii). x*+y?-6x-9y+13 = 0, x>+y>-2x-16y = 0 [May 18TS 18AP March 20TS 18TS]
iii). x> +y?-8x-2y+8 = 0, X’+y>-2x+6y+6 = 0 [March 2014]
iv). x2+y?-4x-6y-12 = 0, 5(x*+y?)-8x-14y-32 =0 [May 2017TS]
V). x> +y?%-6x-2y+1 = 0, x> +y*+2x-8y+13 = 0 [March 2016AP 2011 2010 May 2017AP 2016AP]
vi). X4y*+6x+2y-90 = 0, x> +y?-2x-4y-20 = 0 [March 2015TS]

2. Find the equation of the circle whose radius is 5 and which touches the circle
x*+y?-2x-4y-20 = 0 at the point (5,5) [May 2016TS March 2020AP]

3. Show that four common tangents can be drawn for the circles given by
X*+y?-14x+6y+33 = 0, x*+y*+30x-2y+1 = 0 and find the internal and external centres of
similitude. [March 2019TS]

4. Find the equations to the direct common tangents to the circles x*+y*+22x-4y-100 =0,
X*+y?-22x+4y+100 = 0 [May 2015TS March 2018AP 2015TS]

5. Find the transverse common tangents of the circles x*+y*-4x-10y+28 = 0, and
X2y +H4x-6y+4 = 0 [May 2019TS March 2019AP 2017TS 2015AP 2014]

6. Find the equations of common tangents to the circles x*+y*-2x-6y+6 = 0, x>+y*> = 1

[May 2015AP]
QNO : 20 IN IPE
3. PARABOLA
1. Derive Standard from of the Parabola
[May 2018TS 2015AP March 2020TS 2018TS 2017AP 2017TS 2016TS 2015AP]
\_
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. Find the vertex, focus, latus rectum and the equations of axis and directrix of the parabola
y2-x+4y+5 =0 [March 2005]
3. Find the equation of the parabola whose axis is parallel to x-axis and passing through
(-2,1), (1,2), (-1,3). [May 2018AP 2017TS 2016AP]
4. Find the equation of the parabola whose axis is parallel to y-axis and passing through
(495)9 (_2911)9 (_4921) [May 2012]
5. Find the equation of the parabola whose focus is (3,5) and vertex is (1,3)  [March 2019AP]
6. Show that the equations of common tangents of x*+y”> = 2a and y*> = 8ax are y = +(x+2a)
[May 2019TS 2017AP 2016TS March 2010]
7. Show that the common tangent to the parabola y*= 4ax and x’= 4by is xa*+yb!*+a?3b?3 =0
[March 2016AP]
8. Show that the condition that the line y = mx-+c to be a tangent to the parabola x> = 4ay is
c = -am’ [March 2012]
341313
9. Prove that the two parabolas y>= 4ax and x*= 4by intersect at an angle of Tan™! m
[March 2014]
10.  1i).From an external point P, tangents are drawn to the parabola y* = 4ax and these tangents
make angles 0,,0, withits axis such that tan 6, +tan0, is a constant ‘b’.Then show that P lies
on the line y = bx. [March 2020AP]
ii).From an external point P, tangents are drawn to the parabola y* = 4ax and these tangents
make angles 0,,0, with its axis such that cote, +cote, is a constant d.Then show that all such
P lie on a horizontal line. [March 2019TS]
11.  Prove that the area of the triangle inscribed in the parabola y* = 4ax is
1 . . .
™ |(y1 = y2)(y2 = y3)(y3 —y1)| where ¥,» ¥,» and y, are the ordinates of its vertices
[May 2015TS]
12. Prove that the area of the triangle formed by the tangents at (x,.y, ), (x,.y,) and (x,,y,) to the
.1 .
parabola y* = 4ax is Toa |(y1 = y2)(y2 = ¥3)(y3 — y1)| sq units. [March 2018AP 2015TS]
QNO : 21 INIPE
6. INDEFINITE INTEGRATION
Evaluate
Lo [ [March 2017AP 2012 May 2016AP]
X" +3x+12
2 i IL dx May 2017AP March 2015TS
. 1). S —2xs10 [May arc ]
.. 5-x
ii). [y — [May 2017TS March 2004]
\_ _/
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3. ). [(3x-2)v2x® —xe1 dx
i). [(6x+5)v6-2x"+x dx

1
4. 1). dx
) J~(1+x)x/3+2x—x2

.. 1
) J‘(l—x)\/3—2x—xz dx
i, | (x+1)\/2:2 el X

5. 1). fm [March 2005]
iii). | m [March 2018TS]
V)'j3cosx+d:sinx+6 [May 2015AP]
vii). 5o

6. )J-zcosx+3s1nx

4cosx +5sinx

) J~ 9cosx —sinx dx

19N
4sin X + 5cos x

cosxXx +3sinx +7

7. i) ———dx

cosSX +sinx +1

) j 2sinX + 3cosx+ 4 dx

1). N
3sinx+4cosx+5

QNO : 22 IN IPE

—sin™ ! x cos x

6. INDEFINITE INTEGRATION

<
[May 2015TS]

[May 2018TS 2018AP March 2009]

[May 2014 March 2020TS]

[July 2001]

[March 2018TS]

11). jm [March 2012]

d

iv). [———— [March 2020AP 2015TS]
I+cosx +sinx

vi). [ Thecs [May 2013 March 2011]

[June 2010]

[May 2019TS 2016TS March 2018AP 2015AP]
[March 2017TS 2008]
[May 2006 March 2019AP]

[March 2016AP2016TS 2014 2011]

n-1 . e
I wheren is a positive integer. and hence

1. IfI = [sin"xdxthenl =
n n

n
deduce that [ sin*x dx.

n-1

2. IfI =cos"xdxthenl =
n n

[March 2020TS 2017AP 2014 2013 May 2018TS 2015AP]

xsinx  n-—1
+

n n-2

n

deduce that | cos’x dx.

3. IfI =[tan"xdxthenl =22 * ]
n n n

[ tan®x dx.

\_

_, Wheren s a positive integer. and hence deduce that

[May 2017TS 2016AP 2013 March 2018AP 2015AP 2012]

" I , wherenisapositive integer. and hence

[May 2019TS 2018AP 2016TS March 2020AP]
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( 0l )
4. If I = [ cotx dx thenI -« lx -1, where n is a positive integer. and hence deduce
o ]
that j cot*x dx. [March 2019TS 2017TS 2016AP]
2 -2 . e
5. If I = [sec"xdxthenl = c¢ xtanx T where n is a positive integer. and hence
n n n—1 n—1 n-2
deduce that [ sec’x dx. [May 2017AP 2015TS]
_ n-2 -2
6. If I =[csc"xdxthenl = eS¢ XX B2 wherenisa positive integer. and hence
n n n—1 n—1 n2
dedue that | cse x dx. [March 2019AP 2016TS May 2014]
QNO : 23 IN IPE
7. DEFINITE INTEGRALS
1. Evaluate
/4
i). | log(1+tanx) dx [May 2018AP 2016TS March 2019AP 2016AP]
0
log(1+ x)
ii). j 1 [May 2019TS 2017TS March 2020TS]
0 + X
/2 .2
. Sin- X
2. D), [ ——— dx [May 2015TS]
0 SIN X + COSX
n/2
x dx
11). _[ [March 2020AP 2018AP 2017TS 2012]
sin X + cos X
T
iii). | dx [May 2011]
0 I+sinx
T .
. XSmx
1v). I1+ Sinx [March 2016TS 2015AP 2013 May 2018AP 2015AP]
0
3
V). j XSMX ik [May 18TS 16AP 14] vi). j% dx  [March 2015TS 2011]
ol+ cos” x o l+cos™x
T COS X
3 j x sin> x dx [April 2001] 4, j [March 2004]
0 e I e*
T 2312
5. [xsin’xcos®xdx  [March2019TS] 6. j x%(a% - dx [May 2017TS]
0
\_ 4
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( )
QNO : 24 IN IPE
8. DIFFERENTIAL EQUATIONS
Solve the following differential equations
1. 1). (xty) dy = (x-y) dx [May 2008]
11). (2x-y) dy = (2y-x) dx [March 2012]
2 i). (x*+y?) dx =2xy dy [March 2020AP 2017AP 2016AP]
ii). (x*-y?) dx - xy dy =0 [May 2017AP 2009]
iii). (x*-y?) j—z =Xy [May 2011]
iv). (x*-xy) dy = (y*-2xy) dx [March 2019AP]
v). (x2-2xy) dy = (y*-2xy) dx [July 2001]
vi). 2x2 dy = (x+y)? dx [March 2005]
3. i). xy? dy - (x> +y*) dx =0 [May 2018TS]
ii). (x*y-2xy?) dx = (x>-3x%y) dy [March 2018AP]
iii). (x>-3xy?) dx + 3x%y-y’) dy =0 [May 2018AP 2014]
4. i). x dy = [y + x cos*(y/x)] dx [March 2013 2011]
i1). Find the equation of a curve whose gradient is g—z =2 0052% , where x>0, y>0 and
which passes through the point (1, 45°) [May 2016AP 2016TS]
iii). Give the solution of x sin?(y/x) dx =y dx - x dy and which passes through the point
(1, 459 [March 2014]
Solve the differential equations
5. 1). (2x-2y+5) dy = (x-y+3) dx [May 2015AP]
it). 2x+y+1) dx + (4x+2y-1) dy =0 [March 2015TS]
ii1). (2x+4y+3) dy = 2y+x+1) dx [March 2019TS]
1v). (3y+2x+4) dy = (4x+6y+5) dx [May 2019TS]
dy 3y-Tx+7
6. o 3x-7y-3 [March 2016TS]
7. Solve g—z X’y +xy)=1 [March 2011]
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