Chapter 4 (Circle)

Type 01: Previous Year Questions

1) Find the equation of a circle if the points P (1,2) and Q (3,8) are the endpoints of one of its diameters [ 4% Jres
A (71 F9 3 P(1,2) @2 Q (3,8) ©iF uh R 2 79 73] [15-16]
a)x?+y?—10x—4y+19=0 b) x2+y2—4x—10y+9=0
)x?+y?—10x—4y+9=0 d) x2+y?2—4x—10y+19=0
Ans: (d)

Solution: (x — 1)(x—3)+ (y—2)(y—8) =x*—3x—x+3+y?—8y— 2y + 16
=x?+y?—4x— 10y + 19
2) If the coordinates of the ends of a diameter of a circles are (3,0) and (-3,0), what is the equation of the circle?

[@= e oE diess ZWE (3,0) 992 (—3,0) 20T, J0o9 e 2] [23-24]
a)x?+y?=16 b)x? +3x +y%? + 3y = 81
o)x?+2x+y?+2y=25 d)x?+y?=9
Ans: d

Solution: Two ends of a diameter (3,0) & (—3,0)
The equation of the circle: (x —3)(x+3)+ (y—0)(y—0) =0
>x2+3x+0-3x—-9+y?=0
=>x*+y*=9
3) The equation of a circle is x* + y? + 4x + 6y — 12 = 0. The co-ordinates of one end of a diameter on this circle
is (1,1). Find the co-ordinates of the other end point of the diameter. [ 9% Jred 7N 251 x2 + y? + 4x + 6y —

12 = 01 9% Jreq 93 TEH 9 2ieEd FF 29 (1,1) | Tew - 8@ 3= @@ 391]

[23-24]
a) (=5,-7) b) (=3,-5) ¢) (=5,-6) d) (=3,-6)
Ans: a
Solution: x* + y% + 4x + 6y — 12 =0
5x2+y2+2.(2).x+2.(3).y—-12=0

g=2,f=3

Center (—g, —f) = (—2,-3)

One end of a diameter (1,1)

We know, center of the circle is midpoint of any diameter.

%=—2:>X=—5andy:—1=—33y=—7
~(xy)=(=5-7)

Similar Question:
4) A circle passes through the point (2,3), which center is at (—4,5). Equation of the circle- [¢3 39 (2,3) f~7 iy
T, 9 " (—4,5) | Jreq ANF7e- ]

a)x2+y2+2x+8y+7=0 b)x?+y?—14x+ 12y +75=10
O)x2+y2+2x—3y+5=0 d)x*+y*+8x—10y+1=0
Ans: (d)
Solution: C is the midpoint of AB diameter.
. B(~10,7) A(23)e * *B
B C(—45)
Now, x —2)x+10)+(y—-3)y—-7)=0

=>x2+y?+8x—10y+1=0.
Type 02: Previous Year Questions



Find the equation of the tangent from the origin to the circle x* + y? — 5x — 5y + 10 = 0. [ (0F x? + y? —

5x — 5y + 10 = 0 Jt@ wRFe =ftea 7w [16-17]
a)3x—y=0 b)x—3y=0 ¢) None of these d) Both A and B
Ans: (d)

. . 55
Solution: Centre of the circle (—g, —f) = (5’5)

Radius of the circle r = \/(;)2 + (;)2 —10 = \E

Perpendicular distance center to tangent
5 5

5 5
__gm-3 _ym-1 m-1 5 . _ a1
d= +/m2+ (-1D? +ymZ+1 +ymZ+1 N2’ solving, m = 33

equation y = 3x 3y =x

ol

or,3x—y =20 or,x—3y=20
For what values of k, 3x — 4y = k will touch x? + y? — 8x = 0? [k 95 (3 ¥ &=y 3x — 4y = k @x? +
y? — 8x = 0 38 1 F93?] [17-18]
a) —8.32 b) —32.8 ¢) 8.32 d)81.3
Ans: (a)
Solution: x* + y? — 8x = 0; C(4,0) and r = 4
3.4 —4.0-k _

SO,W—‘} ) k =-8.32

[18-19]
If y = 3x — 4 is a tangent and touches the circle at P(2,2). Q is the
center of the circle then slope of diameter directed towards P is- [

$y=3x—4
y = 3x — 4 936 ~F 78 92 P(2,2) @ 3ebee = 3w Q =71 Jred 7 Py
21 P 7 i Foifis a7 o7 291 b

NG

o
a) -3 b) 3

3
©); d) -3

Ans: (a)

Solution: The equation of the tangentisy = 3x — 4

slope, my = 3
Here, Diameter will be perpendicular to the tangent

~my Xm, =-—1

—m, =1 g

If the circle x? + y? + 8x + 2ky + ¢ = 0 touches both the axes then possible valued of k & C are- [ x? + y2 +
8x + 2Ky + ¢ = 0 38 &7 I ™ F0 O k & C 97 TRy A 297 [19-20]
a)k=8,c=4 b) k=8,c=16 c)k=+44,c=16 d)k=24,c=14

Ans: (¢)

Solution: g = 4, f = k if the circle touches both the axes then, ¢ = g? = f?

Now,c=g2=4% =16,againc=f2=> 16 =k?[~f=k] =2 k=14

~k=+44,c=16
Consider the equation of a circle given by (x — 5)% + (y — 1)? = 25.Which of the following two straight lines
are the tangent lines of the above circle?( (x-5)* + (y-1)? = 25 7l 2we &3l Jras Fwwell [eo=t Fe | Fafeie 9

R A0y (PG S Juad e (721?)
y—4=3&-1)
y—5=2(x—8)



a) Both (i) and (ii) b) Only (i) ¢) Only (ii) d) Neither (i) nor (ii)
Ans: b
Solution : (x — 5)? + (y — 1)? = 5%. So, C= (5,1)

Now,y—4=7(x—1)=>3y—12=4x—4 = 4x—3y+8 =022

. =5(radius)[putting the value C]
4X1-3X5+4

Again,y —5=2(x—8) >4y —20 =3x—24 > 4y —3x+4=0 = ==

- %; which is not equal to the radius

Similar Questions:

10) Ifthe circles x* + y? + 2ax + ¢ = 0 and x> + y? + 2by + ¢ = 0 touch them the value of c- [3fx% + y? + 2ax +
c=0Rx?+y?+ 2by + ¢ = 0 J& AF{ = F O ¢-9F 7]

a? +b? a%b? a%b? aZ +b?
a)C_az—b2 b)c_az—b2 C)C_az+b2 de= a2b?
Ans: (¢)

Solution: Centers are ¢, (—a, 0), c,(0, —b); radius: Va2 — cand Vb2 — ¢
Distance between centers ¢;c, = Va? + b?

. . a?b?
Now, option test, if ¢ = pryYs
2p2 a2p2 a% b4
2_ 2 2 _ — — /a2 2
\[a a2+b2+\[b aZ +b? \/a2+b2+\/az+b2 a‘+b

11) If the line x = 2y touches the circle x% + y? + 2gx + ¢ = 0, then the value of c is- [ x = 2y @b x? + y? +
2gx + ¢ = 0 7B = F, ORCET -1 FH 297

e b)Zy? o) -2 d) 2g2

Ans: (a)

Solution: x = 2y = y = %x Lm= i [y =mx]

Center (—g, 0); radius = ,/g? — ¢

. . . |-mg-0|
~ perpendicular distance from center to the line = —— = 2—¢
perp Jmze1 V8
2 4g2

2 2
>ami=glt—-c=>c= =
& m2 +1 5

12) If the line 2x + 3y = k touches the circle, which center is (3,4) and the length of segment interested by the y-
axis is 4 units. value of k is- [3 2x + 3y = k a8 (3,4) v R Jore = T 932 y-orF Rl F6© ST Caey 4

@35 | k @9 I 24-]

a) —31 b) 5 -31 c)5 d) 4
Ans: (¢)
Solution: Perpendicular distance from the center to the line = |6 :'/4%; Kl = I131—_3k| =

Equation of circle: (x —3)2 + (y—4)? =r’=> x> +y? - 6x—8y+25—-r?2 =0
ng=3, f=—-4, ¢=25-r?
segment interested by y-axis = 24/(—4)? —c=4=>16—-c=4 =c=12
22512 =121 =13 5r=4/13 = =1J13>k=531
13) What is the equation of the chord perpendicular to the tangent drawn at (1,2) of the circle x? + y? + 3x — 5y +

2=0?[x*+y?+3x— 5y + 2 = 03057 (1,2) RYrs =F7 M2 7% Ti-93 75591 F17]
a)5x—y =3 b) 2x + 5y =12 c)x+ 5y =11 d)x—5y+3=0
Ans: (c)

5

Solution: Centre of the circle (— g,;).




Equation of the chord perpendicular to the tangent drawn at (1,2) will pass through the center of the
5
circle. .- equation of chord: y — 2 = —%

x—1)=x+5y=11

143
Type 03: Previous Year Questions
14) [19-20]
In the following circle, the area is Km, what is the value ¥y
of K? [~tee Jred cFaweat Kt 26, K @9 T 397]
a) 3 b) 6 (3.3)
c)9 d) 18 < .
Ans: (d) l "
Solution: r = V32 + 32 = 3v/2; Area = Tir?
So,k=r%=18

Similar Questions:
15) What is the area of circumscribed circle formed by the line 3x + 4y = 24 and the axes? [3x + 4y = 24 & @2
o i S sifiqras (et $97]

a) 41 b) 100m c) 25T d) 36m
Ans: (¢)
. Xy ¥
Solution: 3x +4y =24 =>-+=>=1
8 6 B(0.6)
2AOB = 90°%;
AB indicates the diameter of the circle.
—— A(B.0)
- radius of circle = b L 5 > v
2 0(0.0)]
~ Area = 25T
Type 04: Previous Year Questions

16) A circle passes through the origin and the point (4,2) and its center is on the line X + y = 1. The equation of the
circle is: [«%f g@ Fifey @92 (4,2) R fca A @@ @3 (Fab x +y = 1 G o150 | gree 0w 2o
[16-17]
a)x?+y2—6x+2y=0 b)x?+y?—x—8y=0
o) x?+y?—8x+6y=0 d)x®+y?—2x—6y=0
Ans: (¢)
Solution: for circle, [ (—g, —f) is the x + y? + 2gx + 2fy + ¢ = 0 centre of circle]
If it passes through the origin, c = 0
X2 +y%+2gx+2fy=0.... (and —g—f=1;g+f=—-1.... (ii)
Solving (i), (ii); (g,f) = (—4,3) «~x?+y?—8x+6y=0
17) The center of the circle x = 2 — 3c0s20,y = 1 + 3sin26 is- (383 (¥ x = 2 — 3c0s20,y = 1 + 3sin20)
[23-24]
a)(—2,—-1) b) (2,1) ¢)(2,-1) d) None
Ans: b
Solution: x = 2 — 3c0s20 = % =cos20 andy = 1 + 3sin20 = yT_l = sin26
c0s220 + sin?20 =1
x-2\2 -1\?
(%) + (5) =1
= x-2? + g =1
=>x>—4x+4+y*—2y+1=9
>x2+y?—4x—-2y—4=0



Center (2,1)
Similar Questions:

18) What is the equation of the circle which center lies on x-axis, radius is 5 and the line 3x — 2y = 6 passes through
the center? [(T Jred (T X-WCwH &7 SRFS, AP 5 4R 3x — 2y = 6 (& T A OF FAewl F1?]

a) (x—2)2+ (y — 0)? = 52 b) x2 + (y—2)2 =52
¢) (x+2)2+ (y—0)? =52 d) (x+3)2 +y? =52
Ans: (a)

Solution: center lies at x-axes and 3x — 2y = 6
~3x—20=6=>x=2
Center (2,0); ~ (x—2)2+y?=52

Type 05: Previous Year Questions

19) The locus of the center of the circles such that the point (2,3) is the midpoint of the chord: 5x + 2y = 16 is-
[0S (T TR S @I (T (2,3) [ 29 5x + 2y = 16 oy wf-] [20-21]
a)2x—5y =11 b) 2x+5y—11=0 c)2x+5y+11=0 d) None of these
Ans: (d)

Solution: 0C; 2x — 5y +k =10
Passing through the point (2,3),
~k=11 ~2x—-5y+11=0

(x,¥)

[
AN(23L7B  sx+2y=16
Similar Questions:

20) Find the locus of the center of the incircle to the origin. Given that, the triangle is made of 3x + 4y = 12 and
the axes. [3x + 4y = 12 (41 @32 o M0y TR IR0 S@sI0ed 9 ACATE (FC@A ALICL ANFT- |

a)2x+y=0 byx+y=0 )x—y=0 dy=+x
Ans: (¢)
Solution: 3x + 4y = 12 > > +7 =1 v
a=0B=|0—4]=4,b=AB=5and c=0A=|3-0|]=3 4(0.3)
~ center of incircle (ax1 * bXp + cxy -2 s by + CY3)
a+b+c a+b+c
(4X0:i:i;3><4'4XSZi:i;3XO) N (1,1) 3(4-.0]..: )
~ locus of the center: y = %x =>x—-y=0 00.0)]
Self-Test
1) Angle between tangents drawn from the origin to the circle x? + y2 — 6x — 4y + 9 = 0
a) 22.62° b) 67.4° c) 45° d) 65.4°
2) Tangents of the circle x> + y? — 8x — 8y + 16 = 0 are-
a)y =14 b) x+y=4 c)x=4 d)x=0andy=0
3) Area of the circle r = 6cos 6 + 4sin 0 is-
a) 10T b) 6.5 c) 26m d) 13n
4) If y = —7 be the chord of the circle x? + y? — 6x + 8y + 10 = 0, then length of the chord-
a) V15 b) 2V/6 )7 d)3

5) Two points (9,7) and (5,3) lies on two mutually perpendicular line. If a circle passes this two point the center of
the circle-

a) (7,3) b) (5,3) ¢) (9.3) d) (3,9
6) For what values of k, the line 5x + ky = 51 be the tangent of the circle x* + y*> — 8x — 10y = 8 ?

a)—12 b)5 c)13 d)9



7) What is the length of tangent drawn from (4,4) to the circle x* + y? — 2x — 4y + 1 = 0?

a)l b) 2 c)3 d)5
8) Ify + 4 = P be the tangent to the circle x? + y? — 6x — 8y + 9 = 0 from the point (3, —4), then what is the
value of P?

a) 3x b) —2x ¢) xv3 d)V3(x—-3)
9) If A(1, —2) be the midpoint of a chord of the circle x* + y? — 6x + 10y — 21 = 0. What is equation of chord?
a)3x+2y+1=0 b)5x+y =3 c)2x+4y+6=0 d)2x—-3y=8
Answers:
| Lb [ 2d | 3d | 4b | 5c¢c | 6.a 7.¢c | 8.d 9.d
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Chapter 6 (Conics)

Type-01: Previous Year Questions
1. [16-17]
In a suspension bridge the shape of the suspension cables is parabolic.
The bridge shown in the following figure has tower that are 600 m apart, 600 m
and the lowest point of the suspension cables is 150 m below the top of e
the tower. Find the equation of the parabolic part of the cables, placing
the origin of the coordinate system at the vertex (that is, the lowest point

of the cables). [4%h T8 GRS JoT8 O HgEFRE 23| Aqow Hrg (it orghrs
600 m 73 PR IR, 932 Io8 SRelR Fw b PeiEe Mk 150 m wl
IR SIS SR AN (9 T, FIF oo AAee (r=fie Sl e [)

B w91
a) x? = 600y b) x? = 300y ¢) x? = 150y d)y? = 300x
Ans: (a)
Solution: a = 150m
= x? = 4ay = x* = 600y

2. [17-18]
From the figure below, equation of the parabola is- ¥
x4+2=0
[fow ciczs Aagres AT
a)y?=4(x-1) ‘
X'« - >y
b)y? =6(x—2) YO)
o) y? =4(x—13) )
dy?=12(x—1)
Ans: (d)
. _(4-2 040
Solution: A = (7,7) = (1,0) x+2=0
#AS=lal=4—1| =3 ‘ /
w(y—0)2=4a(x—1) . ALY
2 (=2,0) 0 5(4,0)
=y =4x3x(x—1)
ayr=12(x—1)
3. 5y =x+ 50 is the tangent of y* = 4ax, then focus of the parabola is- [y* = 4ax *fijes =F 5y = x + 50,
AICST THPE-] [18-19]
a) (1,0) b) (10,0) ¢) (2,0) d) (5,0)

Ans: (¢)
Solution: 5y=x+50=>y=§x+ 10;So,m=§;c= 10
Weknow,c=%=>a=c><m$a:10><é:2 -~ focus (a,0) = (2,0)

4. Ordinate of a point P on the parabola y? = 9x is 12. What is the focal distance of the point P? [y? = 9x *Rijted

o P g (16 251 12 | P g Soicefas gy 997] [19-20]
a) 15~ b) 18~ 017 d) 16>
Ans: (b)

Solution: Here, y? = 9x = 4 - %x La= %; if the point on y? = 9x is P(x, 12)
2122=9.x=>x=16
-~ Focal distance of the point=P =a+x = %+ 16 = 18%



5. Straight line y = 6 intersects the line x = 5 at A and the curve y? = 6(x — 7) at B. What is the length of AB?

[y =6t x =5 @ AR y? = 6(x — 7) ISFF B @ (27 $¢3| AB @3 07 397] [19-20]
a) 5 b)7 c)8 d) 11
Ans: (c)
Solution: Here, A(5, 6) v =6 |AG.6) -
Putting, y = 6 in y? = 6(x — 7) /
We get, 62 = 6(x — 7) == 13 -
N e
~AB =13 —5 = 8 (Ans)

6. Consider a curve C given by the equationy = 2x? — x + 3. Assume C crosses the y axis at the point P and
the straight line L is normal to C at point P. Find the equation of the line L. [y = 2x? — x + 3 5354 ¢4l &we

@l gl C Reav w91 aea ans, C y omwee P R ey sifses 37 @32 siaeicasl L P e C @9 §77 o/ | L (G A9 (3
Bl [23-24]
a) x+y—3=0 b)x+y+3=0 )x—y+3=0 d)x—-y—-3=0
Ans: a
Solution: Carve C:y = 2x* —x + 3 \
If C crosses y ax is at point P. p
ForPX=0,Y=3

p(0,3)
Option check— valid for option A & C. From the graph we

see the slope is negative. So, answerisx+y—3 =0
Similar Questions
7. Ifthe line 3x — y = c touches the curve x? = 8y, what is the value of ¢? [3 3x — y = ¢ @ x? = 8y IFEIF
=i F0H, ¢ 97 TN F97]

a) —36 b) —18 c)§ d)g
Ans: (b)
Solution: condition for tangency, c = —am?

a=2m=3 ~c=-2%x3%2=-18
8.
If the two points be the ends of latus rectum, the equation

of the parabola is- [R¥ 46 T4 i &A@ RMey 20
agala A

a) (X - 5)2 = _4'(y - 6) A(3,5) B(7,5)
b) (x—5)? =—4(y—4)
¢) (x—5)% =4(x— 6)?
d)(x—5)2=4(y—-4) |
Ans: (d)
Solution: focus (%,SZLS) = (5,5
L' =/(3-7)2+(5-5)2=4la]| = 4]a] =4 ~a= =1
-~ coordinates of the vertex for required equation is (5,5 — 1) = (5,4)
s (x=52%2=4(@y—-4)
9. What is the focal distance of a point on the parabola y? = 16x when the ordinate of the point is 22 times of
abscissa? [y? = 16 x #¥Rred T2k (I g ol 13y 3 797 [Be (@1 wree 2v/2 2]

a)3 b) 6 ¢) 45 d) 4




Ans: (b)
Solution: Letter point (P, ZP\/E)
(2Pv2)" = 16P = 8P? — 16P = 0 = P = 2
- required point (2,4\/?)
~ required length=a+x=4+2=16
10. Two straight lines y = 4 and x = 3. Area bounded by the two straight lines, x axis and directrix of the parabola
y2 + 8x — 2y = 23- [qb eradl y = 4 ¢ x = 3| TF TG, X OF 6 y? + 8x — 2y = 23 “@Rred e qEl

GRACHFE CFITe- |

a) 20 b) 12 )8 d) 32

Ans: (¢)

Solution: y? + 8x — 2y = 23
= (y—-1)2=-8(x—-3)=4(-2)(x—3) y—4
-~ equation of directrixx —3 = —(—=2) =>x =5
~Area=(5-3)%x4=8 x=0 .

x=3 x=5
Type-02: Previous Year Questions

11. A whispering gallery is an elliptical room with a dome-shaped celling. If two people stand at the foci of the
ellipse and whisper, they can hear each other, but others cannot. The maximum length and width of such a hall
are 100 m and 80 m respectively. Which of the following equations models the shape of the hall? [22™ife siyiefa

2 o wghog Biercs @b Sogerer 5% | 3 1o e Toigred (Frm b ke 311, Ol aie SPRe $o A, g
ST SATCH 7| 93 4ECTR 7T A Crely 92 2% TR 100 m 992 80 m | HCbw (I AN 20 WFfow Moer?]

[15-16]
2 2 2 2 2 2
) —+—2—=1 b)—+—2—=1 O)—+2-=1 d) Both a and b
9025 5625 5625 9025 2500 1600
Ans: (¢)

Solution: Maximum height, 2a = 100m - a = 50m
Minimum height, 2b = 80m . b = 40m

XZ 2

. y* 1 x2 y 1
sequation —+-—=1= + =
! 502 402 2500 1600

12. The point in a lunar orbit nearest the surface of the moon is called perilune and the point farthest from the surface

is called apolune. The Apollo 11 spacecraft was placed in an elliptical lunar orbit with the perilune altitude
110 km and apolune altitude 314 km (above the moon). Find the equation of the ellipse if the radius of the moon
is 1728 km and the center of the moon is at one focus. [6TTHF o7 RFGIS! T FiCA RYCE (ARG = 27 @2 9

A FREGE 4G RBeE w28 qeiief | Apollo 11 w2erRGre @b Soigeris afaw w52ty 110 km #fferea Swor a3
314 km SyICoe Sy (b7 $ite) FoH T 203ReT | bias i 1728 km 20 @32 bitnd (7 93576 (FIP1CT Q60T $ogras

TNFR (79 791 [16-17]
XZ y2 XZ y2
a) 37,63,600 41,69,764 - ) 37,63,600 37,53,196 -
2 2 2 2
Ot —2—=1 d)————t—2—=1

33,78,244 37,53,196 - 33,78,244 41,69,764 -

Ans: (b)
Solution: a + ae = 1728 + 314 = 2042 ... (i)
a—ae=1728+ 110 = 1838.... (ii)

Solving (i), (ii), 2;1?32; a% = 3763600

I('.'.C )



e= [*5";ae=va?—b? b =3753196
13. Find the area of the triangle whose vertices are the origin and foci of the ellipse 16(x — 2)? + 25(y — 3)? =
400. [ fogrem crawst (7@ 39 I MRMeRE @@ 92 16(x — 2)? + 25(y — 3)? = 400 Toires Fwmg3l]

[17-18]
a) 9 sq. units b) 12 sq. units ¢) 16 sq. units d) 10 sq. units
Ans: (a)
Solution: 16(x — 2)2 + 25(y — 3)2 = 400 » X=2° L W-9* _4
' Y )2 @2
Here,a=5;b=4 se= [1-2=2
a 5

foci (X,Y) = (+ae, 0)
:x—zzJ_rng:x—z=J_r3.-.x=5,—1andY=o=>y—3=0=>y=3

. _1[0 5 -1 0]_1 _ .
..A1rea—2[0 3 3 0—2|15+3|—9sq.un1ts

14. [17-18]
A rod of length 15 cm rests in between two coordinate axes in such a way that the
end point A lies on x-axis and end point B lies on y-axis. A point P(x,y) is taken
on the rod in such a way that AP = 6 cm. If the rod moves with its ends always
touching the coordinates axes, find the equation of the locus of the point P. [15 cm
CHCa @2l TG 6 FINIE SICH A TSI SREIN PO (T I R A x-S0 §7iF @32 (3 g
B y-oicwa ToR eige | @3 R P(x,y) 9089 &9 a¥eia (9e¥ 28 39 AP = 6 cm | 3

TG FT FHICE @RS i F01 b, ©iRcel P [s SagicTs st (31 391

2 2 2 2 2 2 2 2
a—+L =1 bh=+L=1 o=+L =1 HE+L =1
81 36 36 81 36 9 9 36

Ans: (a)
Solution: y = 6sin0 or, sin8 = % ...... (i) and cos 6 = g ...... (i)

N2 12 o XY
(D)~ + (ii) >t = 1
15. [18-19]
In the following figure, the curve C has the parametric equations-
X = 4cos(t+g),y = 2sint, 0 <t < 2m; Findx +y.
[ffeiRe fora, Iecai C @ o AR (edr wite-

x=4cos(t+g),y=251nt,03ts2n;x+y@§WI]

a) 1/3sint b) 2v/3 cost ¢) 2/3sint d) 1V/3 cost
Ans: (b)

Solution: x = 4 cos (t+§) > X = 4costcosg—4sintsingz x =2v3cost— 2sint

=x=2V/3cost—y=x+y=2V3cost
16. Consider an ellipse with major and minor axes along the x-axis and y-axis. If the length of the minor axis is
three times the length of the latus rectum, find the eccentricity. [x-rF @92 y-SF RRE J28 G T GFH TS

R 79| FRICHT (AL SIS TR CHCA ol 2, Siafue! (39 391] [19-20]
vz 22 2V2 V2
a2 DE )5 95
Ans: (b)

2
Solution: Length of Minor axis = 3 X length of latus rectum= 2b = 3 X % = 2 = % === %;



Now,e= |12 = [1-1=22
a 9 3

17. For the ellipse 5x% + 4y? = 20, find the equation of the directrix. [5x% + 4y? = 20 &*Rreq &= GHICHT ANT7A
@ 4] [21-22]

a)y = +5 b)x =45 )y =+V5 d)x = +V5
Ans: (a)

2 2
Solution:%+y?= 1 ~a=2b=+5(b>a);

a2 ’ 4 1
e = 1_b_2_ 1___ﬁ'

Equation of the directrix, y = ig =+/5x+/5=45

wu

18. The equation of an ellipse is 4x% + 9y* = 36. The area (in square unit) bounded by the ellipse is- [¢3F T2gren

ANFRT 4x2 + 9y? = 36| ToiFe 7Rl WG CFawe (I 9F) T [21-22]
a) 6T b) 21 ¢) 8m d) 12m
Ans: (a)

. X2  y?
Solutlon:?+7= l1~a=3b=2
~ Area = mab = 1t(3) (2) sq. units = 6T sq. units
2 2 2 2
19. Find the length of the latus rectum of the ellipse ;(—6 + }8/—1 =1 (’1(—6 + Z—l = 1 ToRred SARiE wee (e (39 9 l)
[23-24]
a) 6 unit b) 5 unit ¢) 4 unit d) 8 unit
Ans: No answer
. ) y2
Solution: —+>==1;(b > a)
16 = 81
a’=16,b? =81
2
So, length of latus rectum = 2 % =2X 1976 = % = 3.555
20. An ellipse having foci at (1, 1) and (—2, 2) and passing through the origin has eccentricity of- [(1, 1) @32 (=2, 2)
T KR @l Soge A1 3 [y e T, Sereiaesl- | [23-24]

22 b) 5

Ans: ¢

Solution: We know, SP 4+ Sp’ = 2a
=>J1-02+1-0)2+.,(-2-0)2+(2—-0)2=2a
>V2+VAx2=2a
>a= %\/E
As focus are at (1,1) & (—2,2)
Diatance between foci, 2ae = /(1 + 2)2 + (1 — 2)% = V10

oo YIO_ VIO _\5

2a 2x32 )
2
21. The eccentricity of the ellipse 3x? + 5y? = 15is(&@ 3x> + 5y> = 15 &7 Tewfueel 77) [24-25]

a)+/(3/5) b)+/(2/5) ¢) (1/5) d) None

Ans: B

d None

«|&

2 2 2
Solution: Given, X? + y? = 1 So, the eccentricity of the ellipse, e = |1 — L J2/5,a>b

a2

Similar Questions



22. A rectangle lies inside an ellipse. Two parallel sides of the rectangle pass through the focus. Equation of the

2 2
ellipse )1(—6 + % = 1. What is the maximum area of the rectangle? [¢3f SiFrorwg 4ol ToRres o SxiEo | Sorwia

o e e Sz iy | agras e X+ L = 11 ierras s cew 7]
a) 97 b) 28 ¢) 20.25 d) 32.5
Ans: (a)
Solution: S, S’ are the focus.
For maximum area of the rectangle ABCD is the required rectangle.
AB = distance between 2 focus, BC = Length of latus rectum. A B

2 2
16 9
a=4b=3e= 1—1—“’6=g Q’ C 3
2 2x9 V7

2b 9 7
BC_T_ " —E,AB—Zae—2x4xT D I
= Area = 24/7 x 3 =97
23. x=2+ 3(1_a2) andy =4 + S(Z—a) equation the conic in Cartesian form- [FCOITIRBTX = 2 + 3(i)
) 1+ a2 y 1raz) ¢l S 1+ a2
2a
oy =4+5(2;) sfices o]
2 Y 2 a2 _3)2 _c)2
a)(X+2) +(y 57 _ 1 b)(X 2) +(y D7 _q C)(x 3) +(y % _q d) None
9 9 9 25 4 16
Ans: (b)
)
Solution:x=2+3(1 az);let,a=tan6
1+ a
x-2 _ 1-tan?a X —
= = Trtno = cos 20 ...... Q)
2a y—4 2tan6
y=4+5(1+az) T=1+tan29=sm26 ...... (i)

o2 _ 2
From (i)? + (i)? = #2254+ =2 =g

24. The length of the minor axis of an ellipse is equal to the distance between its two epicenters and the latus rectum

is 10. Eccentricity- [(FICT S7CST 0 S (M4 O SATPH 1iba NI 70ee TN 932 S o7 10 | Secfeersl-]

1 1 1 1
Ans: (¢)

Solution: let,a > b

2b =2ae = b =ae..... (i)
2 2

And 2 = 10 = b? = 5a = aZe? =5a=>az(1—b—2)=5az5=a(1—5)=>a=10
a a a

~a?=100 ~b?=50

2 _1_59 =1
e =1 0 =5
25. An object ‘A’ is at focus and another object ‘B’ rotates in an elliptical path. Its major axis is 50 and eccentricity

%. Ratio of maximum and minimum distance from A to B- [¢3f 73 ‘A’ (% (91T (02 &9 956 75 ‘B 9 ToRaria
el carea | @b 928 o 50 @ %QWW%I A x0T B @9 A @ TR qH0ed SAe- |

a)l:2 b)2:3 c)4:3 d)3:1
Ans: (d)
Solution: a = 2 = 25
2 ae
Max distance = a + ae = 25 +22—5= 37.5 BWE"
Min distance = a —ae = 25 — 25 X % =125 —
—



37.5 3
—=-=3:1
125 1

26. An elliptical concave mirror is using for light ray test. A x = 8 ray incident on the ellipse and reflect through the
center of ellipse (5,2). Another light coming from (5,—1) lies on ellipse reflect in the same way. If the

~ Ratio =

eccentricity is g equation of ellipse- [SICeT I AR &y 956 SoOITH SoeT Sl <2 w41 202 | ToRee x = 8

TR Sieifo 23 32 Sored (v (5, 2) fex efowfere 23| Ssigres Gon srige (5, —1) (I SIPT Sl el IF3eIta

efowfers 27 ﬁfﬁ@m@mﬁw@g 2, AT

— )2 —2)2 _e)2 —2)2 _e)2 —1)2 —_e)2 —72)2
Y G e A GO UL € ) G et L S ) G U L
25 1 16 9 25 4 64 1

Ans: (b)
_e)2 —2)2 _e)2 _1_2)2
(x-5) +(y 2) =1=>(X 5) +(1 2)° _

a2 b2 a2 b2

1

Solution: Let the equation

2
e= 1—b—2=>1=1—32=>a2=16
a 16 a
_ 2 _ 2
equation:¥+¥= 1

Type-03: Previous Year Questions
27. [15-16]
A hyperbolic mirror is used in some telescope. Such a mirror has the
property that light ray directed at one focus will be reflected to the other 4 Lightrays
focus as shown in the figure below. Which of the following equations
models the hyperbolic mirror’s surface? [y (BRCFIC S Sl

(20,20)
s

TIRE T 2| 93 {ECT SR AR 9N (@ ora (it @3 (FRieT Hewre et N
ST 9] O (FIRICT AfoTleTe 20| Wpa (P AN Sfgerer SR i
T FH?] (15,10)
) - = g5 b)ﬁ—ﬁ=1 c)ﬁ—7yz = d) None of these
9 144 15 20 15 3600
Ans: (a)
. X2 2
Solution: Here, 2T 1
. @152 02 _ 2
for point (15,0) - 2 - 1=at =225 (20,20)
2 2
for point (20,20) — @ - @ =1=b? =% .
a b 7 (150)
2 2 2 2
B N T Ay 1 l \
225 3600 9 144
28. [16-17]

Long-range navigation (LORAN) is a radio navigation system developed
during World War II. The system enables a pilot to guide aircraft by
maintaining a constant difference between the aircraft’s distances from two

fixed points: the master station and the slave station. Write an equation for Master
the hyperbola depicted in the following figure. [#12-(3% (~fetam (LORAN) Station

27 791 Regras Ty [efire @3 (s (feromm Febw| Fesab awvem A1 9ib
fAfAE SICTs: APOR GBI 9 (TS GBI (A RACH TH0e T 9P 3 A= oy
(A0 NG 9M13C Facs 75wy S0 | org oifws wfikqras g e (=71

)i_i_ )L_i_ ) x? v _ )L_ﬁ
3600 19600 19600 3600 14400 19600

Ans: (d)
Solution: Option test with the points (140, 60) and (120, 0)

14400 19600




2 2 2 2
29. Equation of asymptote of the hyperbola, y? - X: =1is- [y? - X: = 1 wf¥qred SHEecse Aaewe-]  [19-20]
a)V3y = +2x b) 3y = +4x ¢) 4y = +3x d) 2y = +v3x
Ans: (d)
. . y2 %2
Solution: Equation of asymptotes, P 0

y=i§x=>2y=i\/§x

30. [23-24]
A hyperbolic mirror is used in some telescopes. Such a mirror has the
property that a light ray directed at one focus will be reflected to the other

focus. Using values in the following figure, the equation to model the
hyperbolic mirror's surface is (assume the origin is at the center): [Fg

CBIRTCHICS SEG@IP ST RIS P41 2| 9% H0Te 9o I Caf ey

TR (I GFD CFIFICT AAfow 95 S ] o7 (et dfswleme 2| Fve bras TMate 3929 F0, SRTe™ SRR
o AN 29T (407 A1, FIRAG (@ SREO)]

((20.20)

Focus asm, Focus

y2 2 2 2
) -2 b2 - =1 )2 -2 = - L=t
225 3600 225 3600 225 3600 225 3600
Ans: ¢
Solution: Two points on hyperbola (20,20)(15,0)
x? 7y2

225 " 3000 = 1; [Plug them in options only valid for option C]

Similar Questions

_ 2 _a)2 _ 2
31. What are the equations if the bisectors of the asymptotes of the hyperbola & 2;0) b 818) =17 [(X 2;0) -
Y
% = 1 SRS TSI GG AN GTE F 7]
a)x=5y=9 b)x=0,y=0 ¢)x=10,y=38 d) 9x — 5y = 50

Ans: (¢)

Solution: Center (10,8)
The bisectors are mutually perpendicular.
Asymptotes passes through the center also for bisectors.
-~ equation of bisectors: x = 10,y = 8.

_g8)2 - -
32. Distance between directrices of the hyperbola & 65) Gk i [(y 5 _&-8)F = 1 sfiqres Gerralr

16 36 16
K TH- |
36 24 16
)7 R )7 )75
Ans: (a)
. . _ 2 _ 2Xx6 _ i
Solution: distance = — = = =5

36
2 2
33. A hyperbolic mirror described by the equation % - }1'—6 = 1. The mirror reflects rays that emanate from one

focus to the other. If a light ray starts at the point (7,0), reflects off the hyperbola at some point (x4,y;), and
then travels to the point (c, 0), where c is the other focus, determine the equation of the reflected ray for x; =

9[ ——_1Wqﬂﬁwwmlwﬂﬁwmwwﬁ#mleﬂﬁaﬁw
aﬁﬂﬁq(%ﬂ)ﬂmwaséﬂ,(xl,yl)ﬁﬂ{rafwaﬁﬂ%ﬁw,mzﬂ?ﬂa(c,O)ﬁ“{rW,mchWW,xl_
9 3 &= effowlre AR TNF! @7 791

b)8V2x—T7y+14=0 b)4/2x—7y+5=0 c)4/2x—y=7 d)4V2x—7y—7 =0



Ans: (b)
Solution: a = 3,b =4,e = /1 + 19—6 = gand focus (+ae, 0) = (£5,0)

nc=15
92 2

— L o1=sy=8V2

9 16
~(xpy1) = (9, 8‘/7)
the reflected ray passes through (9, 8v2) and (=5,0)

.'.yzs—ﬁ(x+5)=>7y=4\/§(x+5)=>4\/§x—7y+5=0

9+5
Type-04: Previous Year Questions
34. An isosceles triangle is inscribed in the parabolay? = 36xsuch that one of its vertices is at the vertex of the
parabola and the other two vertices lie at the ends of the latus rectum. What ist  he area of the triangle?( &3
TR e y2 = 36X AAEEY GWelF SR (T a7 a3h AR *JRIGER TRWCS 932 5 96 A s7oe TewiEq oF
A o1y w0l fegaby CFaws 397?)

a) 162 sq units  b) 32 sq units c¢) 144 sq units d) None
Ans: a

Solution:

Given, y>=36x=4*9x So, a=9

we know as the vertex is at (0,0) and the co-ordinates of latus rectum is (a,+2a) So, the height of latus rectum is
4a=4*9=36 which is the base of the triangle and the height of triangle is a=9

So, area of triangle=1/2*base*height=1/2*9*36=162 sq units

Self-Test
_ 2 2

1) Equation of a asymptotes of the hyperbola % + (}]6—6) =1 are-

a)y = +x b)x =3y Oy =tix ) (y—6) =+;(x~5)
2) Equation of asymptotes of Xy = 6 are:

A)X=6,y=6 b)x=0,y=0 c)x=6y=0 d)x=0,y=6
3) Find the length of latus rectum to an ellipse with foci (1, —1), equation of directrix x —y + 2 = 0 and eccentricity
1
\/_E.

a) 4 b) 8 c)2 d)6

2 2

4) What is the distance between the foci and the opposite directrix of the ellipse )2(—5 + % =1?

a) 10.25 b) 6.25 c) 2.25 d) 4
5) (y — 3)? = 12(x — 2); what is the center of the conic?

a) (2,3) b) (5,3) ¢) (—1,3) d) None
6)

If a light ray (y = 4) incident on the conic, the equation

of reflected ray maybe- y—4 oyt =20
a)x=>5

b)y = 3x— 11 £ x
)y=2x—6 \

d)y=2x+6
7) If the two tangents to the parabola y? = 4axarey + ¢ = my(x + a) andy + ¢ = m,(x + a)-
aym; +m, =0 b) m; = m, ¢c)mym, = —1 d)m; + m, = 2a

8) The equation of the parabola of (—1,1) focus and (2,3) vertex is-



a) 3x — 4y = 43 b)4x+3y+1=0 c)5x—7y =20 d) 2x + 4y = 45
9) The focus of a parabola is (1, —1) and the line x — y + 2 = 0 is perpendicular to the axis at the vertex. Equation of
directrix-

a)x—y+4=0 b)x+y=3 O)x—y+1=0 d)x—y+6=0
10) If the epicenter of a parabola is the origin and the line 2x + y = 1 is considered as directrix, the equation of its
axis is-

a)4x+2y=1 b)x=y c)x =2y d)2x—-y=0
11) What does the equation 2x* — 4xy + 3y? —x +y — 1 = 0 indicate?
a) Circle b) parabola c¢) Hyperbola d) Ellipse

12) For an ellipse parallel to the major X-axis, minor axis length 10 and corresponding vertex distance 1 unit from
epicenter (—1,2), the equation of the ellipse is-
2 _ 2 2 _ 2 _ 2 _ 2 _ 2 _ 2
A 2 A ok VN ek G Sk VN 2k LY
144 100 144 25 169 25 144 25

13) What is the length of the major axis of an ellipse if its focuses are (—1,—1) and (1,1) and its equation is 2x% +
2y? — 2xy = 3?

a) 4 b) 2v3 c) 43 d) 6

14) An ellipse has area %511, eccentricity % and focus (5,0). Center-

2(0) (20 of2.0) 020

2 2
15) What is the maximum area of a square that can be inscribed inside the ellipse % + Z—4 =1?

a) 120 b) 143 c) 75.5 d) 226
16) The angle between the asymptotes of an ellipse is 60°. If the hyperbola passes to the point (2,0), eccentricity-
V10 S
a) e b) V10 c)2.5 d) NG
17) Eccentricity of the conic x = t + %, y=t— % is-
1 V3
18) The distance between focus and corresponding directrix of an ellipse is %. Eccentricity is g . What is length of latus
rectum?
50 18 25
a) > b) T )8 d)
2 2
19) What are the endpoints of latus rectum of the equation )2(—5 - :;,_1 =17
) (4v106,1) b) (£, —v106) ) (£5,V06) @) (£v106,- 2)
Answers:
1.d 2.b 3.a 4.a 5.d 6.c 7.c 8.a 9.d 10.c

11.d 12. ¢ 13.b 14.¢c 15.b 16.a 17.a 18.b 19.d







