TESLA: COURSE FOR IUT ADMISSION TEST
CONTACT: +8801515687061/01804731916

Chapter 6
Conics

Some useful terms and their meanings: 14. Conjugate axis - SCFH %
1. Parabola - g 15. Parametric equation - “=ifoz 5=
2. Ellipse - 7@ 16. Ordinate - 35
3. Hyperbola - ®fg@ 17. Abscissa - g&
4. Locus - e 18. Symmetrical - 2o
5. Focus (PI. Foci) - &oltem 19. Eccentric Angle - Sz (it
6. Eccentricity - SR fuzo! 20. Tangent - ™R
7. Directrix (P1. Directrices) - Fars=/mess =t 21. Normal — sfoem
8. Vertices (PI. Vertices) — ¥R 22. Chord — @it
9. Latus Rectum — Soitefae o9 More Important Words:
10. Feet of Latus Rectum - S S1Ce9 @Ry 1. Focal distance — SR 1%
1. Major axis- 32 2. Double ordinate — =il

3. Auxiliary circle — 72 3@
12. Minor axis - Far® 4. Focal chord — To@T ot
13. Transverse axis - S o SRCDLCC@ICle —JrTE 18

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). [«of FoT8 CTgre T O AgeeR 23| Ao bra (i Crghts
600 m TC3 PIeTR T, 932 I8 ORelR AT [l Priee e 150 m Al
IR SIS SR AN (9 T4, FAIF 2o AAre (iefie S e )
o w91
a) x? = 600y b) x> = 300y c) 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- iao ¥

[fo@ it sfrgras TRl |

a)y?=4x-1) 5 ‘ / X
b)y? = 6(x — 2) a | %0) >
o)yt =4x-3) )
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dy?=12(x—-1)

Ans: (d)
. 4-2 0+0
Solution: A = (T,%) = (1,0) x+2=0
“AS=lal=|4—1| =3 ‘ /
~(y=-02=4ax-1 . ALY |
v ) _) x-1 5T —
=y =4x3Xx(x—1)
Lyt =12(x—1)
3. 5y =x+ 50 is the tangent of y? = 4ax, then focus of the parabola is- [y* = 4ax *qRres =< S5y = x + 50, *Fires
TAPE-| [18-19]
a) (1,0) b) (10,0) ¢) (2,0) d) (5,0)
Ans: (¢)

Solution: 5y=x+50zy=§x+10;So,m=§;c=10
Weknow,c=%=>a=cxm=>a=10x§=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 *RRres &7 P

R (1 297 12 | P R Soitefrss 79g 9] [19-20]
2) 157 b) 18- 0177 d) 16
Ans: (b)

Solution: Here, y2 = 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 = 6

T x = 5 F A @R y? = 6(x — 7) IFEAE B 9@ (2 3@ AB @7 e $97] [19-20]

a) 5 b)7 c)8 d)11

Ans: (¢)

Solution: Here, A(5, 6) v =6 | A6 -
Putting, y = 6 in y? = 6(x — 7) /
We get, 62 = 6(x — 7) =>= 13 —
g e
~ AB =13 -5 = 8 (Ans)

6. Consider a curve C given by the equation y = 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 59! 711 &G @3 Iwcaat

C fRcge= w31 q@ e, C y Srece P [ ey sfoes w0 @32 3ol L P Rvee C @3 Sofg o | L @4is siiese! (73 391

[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 k
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

7. Focus of parabola y> — 8x + 8y = 0 is: (#aqeba-97 (F=H 2C=T:) [25-26]
a) (0,—2) b) (0,2) ¢) (0,4) d) (0,—4)
Ans: (d)

Solution: Given, y* — 8x + 8y = 0.
Complete the square: y* + 8y = 8x
= y?+8y+16 = 8x+ 16

= (y+4)* = 8(x+2)

a=2
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(h,k) = (-2,-4)
Focus = (=2 +2,—4) =(0,—4)

Similar Questions
8. [Ifthe line 3x — y = c touches the curve x* = 8y, what is the value of ¢? [3ft 3x — y = ¢ @26 x? = 8y IFRAIF =K T3,

C &3 3N F97]
a) —36 b) —18 c)§ d)g
Ans: (b)
Solution: condition for tangency, ¢ = —am?

a=2m=3 ~c=-2%x32=-18
9.
If the two points be the ends of latus rectum, the equation

of the parabola is- [ 1 To=fas =iteq ow Rew 2ce

el TNweel- |
2) (x = 5)* = —4(y — 6) A(35) B(7,5)
b) (x—5)" = —-4(y—4)
¢) (x—5)2 = 4(x— 6)*
dx-52=4y-4) |
Ans: (d)
Solution: focus (%,Szi) = (5,5
LU =/B-7)2+(5-52=4la|=4la| =4 ~a=+1
~ coordinates of the vertex for required equation is (5,5 — 1) = (5,4)
“(x—5)2=4(y—4)
10. What is the focal distance of a point on the parabola y? = 16x when the ordinate of the point is 2v/2 times of abscissa?
[y? = 16 x #irad Soffifge (I R Soitafae 13g 9 47 [9f5a (i stee 2v2 @7?)
a)3 b) 6 ¢) 45 d) 4
Ans: (b)
Solution: Letter point (P, 2Pv2)
(2PV2)’ = 16P = 8P? — 16P = 0 = P = 2
-~ required point (2,4\/2)
~ required length=a+x=4+2=16

11. Two straight lines y = 4 and x = 3. Area bounded by the two straight lines, x axis and directrix of the parabola y? +
8x — 2y = 23- [4b ReTadly = 4 ¢ x = 3| $F SReLITE, X 5F ¢ y? + 8x — 2y = 23 *Rred U 7R SGCHR CRITe-
]

a) 20 b) 12 c)8 d) 32
Ans: (¢)
Solution: y? + 8x — 2y = 23
= (y—1)?=-8(x—3) =4(-2)(x—3) v=4
~ equation of directrix x — 3 = —(=2) = x =5
~Area=(5-3)%x4=8 x=0 ¥
x=3 x=5
Type-02: Previous Year Questions

12. 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? [23iifi sijfenfs 2e=T ser Sigfon Fifsrcas

93 THAgerR #5F | 3 7'aw e Togead (Frm Mibea Reoiest S0, Ol G0 S $A0e e, Ry S 2 71| @3 6o 20T Ay
ey @92 o TAECT 100 m @92 80 m | FNHH (S AN 20T Siglog Aee?]
[15-16]
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2 2 2 2 2 2
a)——+2—=1 b —+2-=1 o +-2-=1 d) Bothaand b
9025 5625 5625 9025 2500 1600
Ans: (¢)

Solution: Maximum height, 22 = 100m .. a = 50m
Minimum height, 2b = 80m . b = 40m

~ equation % + % =1= 2:20 + 1}6'20 =1
13. 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. [bTT 7037 FFHIS! a7 T4 RYCF AR @ 23 @32 7 (A RO 70d UG
7l 28 GARH | Apollo 11 TRFFRFGE 9ah SoReE a #5702 110 km -6 Swef @32 314 km SHicAieq Sweiy (vl
TR Bt w41 2CAReT | BT P 1728 km 201 @92 BT (30 Gl (FIRAICT AIPCET Souas s (71 941

[16-17]
XZ y2 X2 y2

a = =

) 37,63,600 41,69,764 ) 37,63,600 37,53,196
XZ 2 X2 2

¢) +—2 =1 d) +—2 =1

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

Ans: (b)
Solution: a + ae = 1728 + 314 = 2042 ... (1)

a—ae=1728+ 110 = 1838...(ii)
a = 1940,

Solving (i), (ii), : a2 = 3763600
g M, 0D, o 102 PRz
2 _h2

e= [2 P .36 =+vaZ—b? - b%=23753196 _

aZ
14. Find the area of the triangle whose vertices are the origin and foci of the ellipse 16(x — 2)? + 25(y — 3)? = 400.
[ fogrem CFawe (7 F9 A9 MRMeR @or 92 16(x — 2)? + 25(y — 3)? = 400 ToRres Fwhg3l]
[17-18]
a) 9 sq. units b) 12 sq. units ¢) 16 sq. units d) 10 sq. units
Ans: (a)
x —2)?

ion: 16(x — 2)? _3y2 = @-2? -3 _
Solution: 16(x — 2)° + 25(y — 3)* = 400 = 2 + @2 =1

Here,a=5;b=4 ~e= ’1—%=3
a 5

foci (X,Y) = (+ae, 0)
:x—2=i5x§$x—2=i3.'.x=5,—1andY=0$y—3=0ﬁy=3
~ Area =%[g g _31 8 = %|15 + 3| = 9 sq. units
15. [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

TR @ TG 5 FAF SO N GATSII SR I (T Y [ A x-S0 G179 (<7 Ry
B y-witwq ©oF wdige | @3l R P(X,y) 9007 T2F @3eica (13 27 (39 AP = 6 cm | 3
Foh T FHICET el = F03 50, OReE P g sREies Afee’ @@ 791]

2 2 2 2 2 2 2 2
a)—+L==1 Hh=+L=1 O—+L=1 d=+L =1
81 36 36 81 36 9 9 36
Ans: (a)
Solution: y = 6sin0 or, sin8 = % ...... (i) and cos 6 = g ...... (i)

()% + (iD)? SE Y o
81 36
16. [18-19]
In the following figure, the curve C has the parametric equations-

x=4cos(t+g),y=251nt,0 <t<2m Findx+y.

AND SAY: ‘MY LORD! INCREASE ME IN KNOWLEDGE."” (!
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[F=fefs Bra, 3@ C «F sfifss e (rew oite-

x=4cos(t+g),y=231nt,0StS2n;x+yC‘<1?WI]

a) 1/3sint b) 2v/3 cost ¢) 2v/3sint d) 1v/3 cost
Ans: (b)
Solution: x = 4 cos (t + g) =>x= 4costcosg - 4sintsing = x =2v3cost— 2sint
= x=2V3cost—y=x+y=2V3cost
17. 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-SF 432 y-SrF T9Re J28 992 FUICHA 956 Toige [eapa1 w41

FHICHT (T4 S AS 109 CHCda ol 209, SRFfusol (39 791] [19-20]
VZ 2V2 2v2 V2
Ans: (b)
2b?2 b b? 1

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

a
Nowe= [1-2= [1-1-22
a 9 3

18. For the ellipse 5x? + 4y? = 20, find the equation of the directrix. [5x? + 4y? = 20 &°{red &= e AP {7 F71]
[21-22]

a)y = +5 b)x = £5 oy=4+V5 d)x=+V5

Ans: (a)

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

, a2 ’ 4 1
e = 1_b_2_ 1_g—\/_§;

Equation of the directrix, y = ig = +v/5x+/5 = 45
19. The equation of an ellipse is 4x* + 9y? = 36. The area (in square unit) bounded by the ellipse is- [« T7grad A7
4x% + 9y? = 36| Tos 7RI OIE CFaTE (I 9ICF) 25 [21-22]
a) 6T b) 21 ¢) 8m d) 12m
Ans: (a)
. X2 y?
Solutlon:;+7= 1~.a=3b=2
~ Area = mab = 1t(3) (2) sq. units = 6T sq. units
2 2 2 2
20. Find the length of the latus rectum of the ellipse % - Z—l =1. (% + :;,_1 = 1 TCed SARUS a0ad Cn (39 4l)
[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 19—6 =2 - 3555

9
21. Anellipse having foci at (1, 1) and (—2, 2) and passing through the origin has eccentricity of- [(1, 1) @32 (=2, 2) (FIF

e 93 Toige At T [y ey T, SEfUsol-] [23-24]
a2 b) 3 o & d None
Ans: c

Solution: We know, SP + Sp’ = 2a 5
> J0-002+(1-0)2+/(—2-0)2+(2-0)%2=2a @ P(D
S VZ4+VEXZ = 2a D
>a=3;V2 \\‘(0,0)
As focus are at (1,1) & (—2,2)
Diatance between foci, 2ae = /(1 + 2)2 + (1 — 2)? = V10
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_V10_ VIO _ 5

2a 2><3\/— 3
22. The eccentricity of the ellipse 3x? + 5y? = 15is(&7J@ 3x> + Sy> = 15 @7 Tewfueol 7e) [24-25]

a)\/(3/5) b)/(2/5) ¢) (1/5) d) None

Ans: B

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

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

2 2
)1(—6 + % = 1. What is the maximum area of the rectangle? [4<f SIoCwg @b Toiqres foote orfge | wrrecweag 16 s

g Sy e 1| @Wﬂﬁwﬁ’l‘—2+§ = 1| SreCwes A CFas $97?)
a) 97 b) 28 c) 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

16 9
a=4b=3e= 1—1—"6=77 Q’ c S
2b%2  2x V7

9 9 7
BC=T= 2 =E;AB=236=2X4XT D s
-'-Area=2\/_><2=9\/_

2
24, x=2+3( )andy 4+5( )equatlontheconlclnCarte51anform [WWX—2+3(1+ 2)®y=

4+5(2 )W?@W@f]

2 - —2)2 —4)2 —3)2 — )2
a)(X+2) + o 5 _ 4 b)(x 92) ) C)(X DL 6-9" d) None

9 9 25 4 16
Ans: (b)
2
Solution: x = 2 + 3( ) let,a =tan0
-2 1 —tan?a =
XT = m z = cos20...... (1)
u _ 2tan® _ . ..
y = 4+5(1+az)=> . ——1+tan26—51n26 ...... (i)
_ 2 a2
From (i)? + (ii)? = 2“2 4+ ©=2 = 1

25. 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- [(FIC S7CST 0 SICHA A O SATRE® 1fba T8 G0 7 32 Socfe 19 10 | Serafiror-]

1 1 1 1
Ans: (¢)

Solution: let,a > b
2b =2ae=b =ae... .. (i)

2 2
Andgzlosbz:5a=>a2e2:Sa:az(l—b—z):Sa:S:a(l—E)za=10
a a a
~a? =100 ~b?=50

26. Anobject ‘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- [%f 7% ‘A’ (& (FIFI0T (04 5947 936 7% ‘B’ 96 Toqerea e canea | «@bw
722 % 50 @ SRt ~| A (20w B o A ¢ R g0ae -]

a)l:2 b)2:3 c)4:3 d)y3:1
Ans: (d)
Solution: a = 2 = 25 m
2 ae
B A 5 |Page
AND SAY: ‘MY LORD! INCREASE ME IN KNOWLEDGE." (SU| \_\_/I
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Max distance = a + ae = 25 + 22—5 =375

Min distance = a — ae = 25 — 25 X % =125
~Ratio=22=3=3:1

12.5 1
27. 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 eccentricity is g
equation of ellipse- [T 3] *RIFIE ) @b TSP Soe STl 92 41 202 | THCe x = 8 el weifow 23 ¥

Toiqred vw (5,2) fon efewfere 23| ToRres &7 wafge (5, —1) (e bl Sl ST aegeld efowfre 2ul i Seqres

EASgEEaN) g 23, FA7I- |

x-52  (y-2)? x-52  (y-2)? x-52  (y-1? x-52  (y-2)?
a) = T =1 b)—16 +— =1 c)—25 +— =1 d)—64 + =1

Ans: (b)

_ )2 —2)2 _g)2 —1—2)2
(=52 G-y =97 (12

a2 b2 a2 b2

b2 7 9
e= [1l-==>—-—=1-==a’>=16
a? 16 aZ

2 Y]
- equation: o5y + bo2' g
16 9

Type-03: Previous Year Questions
28. [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? [[Fg (BRICFIC SfRq@wr SRE!
2 el 2| 9% O S ARy @I (T foed (i o (FIer Rewre Pl RN,
SICETRE AR S It efomre 30| s (i el SRR SR 45CE /\F"”
T 0] (15.10)

Solution: Let the equation 1

(20,20)
"

2 2 2 2 2

X 7 X 7 X 7

a)=—-L =25 h=—-L=1 O=-L =
9 144 15 20 15 3600

Ans: (a)

2

d) None of these

XZ y2
Solution: Here, 2 e 1

2 2
for point (15,0) - (1:2) — g—z =1=a?=225 fzo,zo)

2 2
for point (20,20) —» Z2- _ CO° _ 1 —, pz = 3600

aZ b2 7 (15,0)
.xz 7y2_1:>i_E:25 l \

" 225 3600 9 144
29. [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% (wfetam (LORAN) Station

2o o1 e 1w [fie @3l cafs feramia Feba | Fesab awem Aizshoe 1t
fAfAZ SICTs: APOR GBI 9 (S GBI (A RACH TH0e T 9P 7 A= oy
(A0 G 9M13C Facs 75w S0 | org oiws wfikqras g e (=71

) x? 13y2 _ ) x? y2 ) x? y2 ) x? 13y2 _

a — = _——_—= C — = — =
3600 19600 19600 3600 14400 19600 14400 19600
Ans: (d)

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

. y_xX_ oy X
30. Equation of asymptote of the hyperbola, - — - = 1is- [T — 7= 1 Sf{qres SEeCse Aaew-]  [19-20]
a) V3y = +2x b) 3y = £4x ¢) 4y = +3x d) 2y = +3x
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Ans: (d)

2 2
Solution: Equation of asymptotes, y? - XT =0

y=i§x=>2y=i\/§x

31. [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

CBIRTCRICS SRS SR R a1 2| 9% 0T G SIRmIe Caf 2y
AR (93 (T SAfSw @2l St 4] o=y (FIeT effowfers 20| Neares hras et e $, SHgelwia SiRa
o7 AN 29T (403 e, TG (T SRES)]

2 2 2 2 2 2 2 2
a) LS S b)ﬁ_y_z o)X= — - ) A
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 _a)2
32. What are the equations if the bisectors of the asymptotes of the hyperbola & 2;0) _ 818) =17 [(X 2;0) _b 818) =

1 Sfred SENOLYCR ANTLCH AN F $1?]
a)x=5y=9 b)x=0,y=0 c)x=10,y=8 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.

_5)2 _a)2 _ )2 _ a2
33. Distance between directrices of the hyperbola (y3—65) Gl N [(y_s) Gl s fgerrefer Joay 1a-

16 36 16
]

36 24 16 48
)7 R )75 )75
Ans: (a)

. . _2b_ 2x6 _ 36
Solution: distance = — = —1+16 =75

34. A hyperbolic mirror described by the equation % — }1’—2 = 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. [% — g = 1 0=
93T SRgSIer S| SREG 9l R (A SWy (T o 1) efowfere v A ol wicse 1) g (7,0) e e 2,

(X1, y1) Re sfiqecs gfowfre o, 932 O (¢, 0) RYrs T, (T ¢ 260 OF) (FEH, X, = 9 @1 & eifowfre wfHm A 7

4l]
b)8V2x—7y+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 = \/TZ—G = gand focus (+ae, 0) = (£5,0)
~c=5
%—Z—Z:l:'y=8\/§

= (x1,y1) = (9,8V2)
the reflected ray passes through (9, 8v2) and (=5,0)

31| Page
AND SAY: ‘MY LORD! INCREASE ME IN KNOWLEDGE."” (SURAH TA-HA, 20:114)



TESLA: COURSE FOR IUT ADMISSION TEST
CONTACT: +8801515687061/01804731916

-‘-y=%€(x+5)=>7y=4\/§(x+5)=>4\/§x—7y+5=0

Type-04: Previous Year Questions
35. Anisosceles 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. Whatist  he area of the triangle?( @ g3z fage y2 =

36X AHCIENT GHTSICT ST (T 97 9 AN ATicaens MARYCe @32 o=y 4 ARE] i Fgicd 17 2itg o[ig ol fdgehba
CFaTe 97)

a) 162 squnits  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

Type-05: Previous Year Questions
36. Equation of common tangent of parabolas y> = x,x* = yis: ("M@ y* = X, x* = y -7 K =HZ7 A5
() [25-26]
ax+y+1=0 b)y = x )4x +4y+1 =0 dx—-y+2=0
Ans: (¢)

Solution: For y* = x, a tangent can be written asy = mx + ﬁ.

For x* = y, write the same line as x = (i) y — i Using the tangent form to x* = y gives the compatibility

condition for a common tangent.

Solving gives m = —1 and intercept = — i.

Thus,y = —x —; = 4x + 4y + 1 = 0.

Type-06: Previous Year Questions
37. A rod AB 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. More specifically, the rod can slide in such a way end point A can move
between (90,0) to (15,0). A point P(X,y) is taken on the rod in such a way that AP = 6 cm. The locus of P is
given by: (C7CdR @ 7 v B SCHH WA GTTSICI AR SR (T, 99 9T AWET A, X — axis -7 TA7 4R &K & B,

y — axis -a3 &7 A | TiRe FEeiE, 7ol @=eiE 71 (3«3 2R A, (90,0) it (15,0)-97 Jxy 5eice it | wela &1 P(x, y)
a3 @l 57 (e 2 Ao AP = 6 cm | ©1zeet P [l siwiw=i2 (locus) #1?)

Q
12. ©
2 2 2 2 2 2 2 2
) +2=1 b= +L =1 o—-L =1 H=--L=1
81 36 36 81 81 36 36 81
Ans: (a)
Solution: Let A = (a,0) and B = (0, b). Since AB = 15:
a® + b? = 225.

PB=AB—-AP=15-6=9
AP 6

AP =6and AB =15,s0 — = -
PB 9

Point P divides AB from A toward B in ratio 2: 3

_ 3()+2.0 30421
T 243 y="5
5 5
=a=2 =b==
3 2
a’®+b%? =225
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5% 2 5y 2 _
(5) +() =22
2 2
>=+L =1
81 ' 36
Similar Questions

38. Tangents at two variable points P and Q on the parabola x? = 8y intersect at T(h, k). If the chord PQ subtends a right
angle at the focus of the parabola, then the locus of T is— (*RiJ@ x? = 8y -7 &4 9 HeTil {7 P @32 Q-9 &fFs =xeyy

T(h, k) Rre canr sl 3t PQ &i \G ~aigres (it At Son 9ed, ©igee T -«q g2 (locus) 20—)

a)k? —h?+12k+4 =0 b)k? +h? +16k+8=0
¢) k?—h?+18k+6=0 d) None
Ans: (d)
Solution: x? = 8y where, a = 2 and Focus, S(0,2)
y=Xo®_x_o,
8 dx 4

Slope at point P(x4,y;) is m; and for point Q(x,,y,) is m,

X1 = 4m; and X, = 4m,

=~ P(4my, 2m,;?) and Q(4m,, 2m,?)

tangents to the parabola y = m;x — 2m,? and y = m,x — 2m,?
intersection at T(h, k):

m;h — 2m;? = myh — 2m,%2 = h = 2(m; + m,) and k = 2m;m,
2PSQ = 90°

~ SP.SQ = 0 = (4my,2m,2 — 2). (4m,, 2m,2) = 0
=>m;?my%2 — (M2 + my?) +4mm, +1 =0

= m;’m,? — [(m; + m;)? — 2m;m,] + 4m;m, + 1 = 0

= m;’m,? — (m; + my)?2+6mm, +1 =0

:(g)z—(§)2+3k+1=0=>k2—h2+12k+4=o

Self-Test
_ 2 2

1) Equation of a asymptotes of the hyperbola % + (}’6—46) =1 are-

a)y=+3x byx==+y 0y =+2x ) (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=0y=6
3) Find the length of latus rectum to an ellipse with foci (1, —1), equation of directrix x —y + 2 = 0 and eccentricity \/%

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 + y; =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 + ¢ = m;(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-
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Ax—y+4=0 byx+y=3 0)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-
-11)? | ¢ -2)°

x+1)?* | y-2)% E+1)?* | (y-2)% _ x-11)* | (y-2)2 _
a) 144 + 100 =1 b) 144 + 25 =1 ©) 169 25 =1 d) 144 + 25 =1

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 ) 43 d) 6

14) An ellipse has areca ?n, eccentricity % and focus (5,0). Center-

0(0) (20 of2.0) 00

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 ¢) 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-
5
a) 20 b) V10 ¢)2.5 d) =
17) Eccentricity of the conic x =t + l, y=t— Lis-
t t
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
2 2
19) What are the endpoints of latus rectum of the equation )2(—5 - }8’—1 =17
162 25 81
a) (+v106,°%) b) (+2£,-V106) ¢) (45,v106) d) (+v106,~ %)
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
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