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PARABOLA
OBJECTIVES

The focus of the parabola? =4y -4x is

(a) (0, 2) (b)(1,2)  (c)(2,0) (d) (2, 1)
Vertex of the parabolax? +4x+2y-7=0 IS
(@)(-2, 11/2) (b) (-2, 2) €9(11) (d)(2, 11)

t2

The equationsx=—.y=" represents

L
4
(a) A circle (b) A parabola  (c) An ellipse (d) A hyperbola

The equation of parabola whose vertex and focus af@, 4) and (0, 2) respectively, is
(@) y?-8x =32 (b) y? +8x =32 (c) x?+8y=32  (d) x?2-8y=32

Curve 16x? +8xy +y? -74x-78y+212=0 represents

(a) Parabola (b) Hyperbola (c)Ellipse (d) Noh¢hese

If the vertex of the parabolay = x? -8x +c lies onx-axis, then the value ot is

(a)-16 (b) -4 (c)4 (d)16

Eccentricity of the parabola x? -4x-4y+4=0 IS

(@e=0 (b)e=1 (€) e>4 (d) e=4

The axis of the parabolagy? -16x -12y -57=0 IS

10.

11.

(@)3y=2 (b) x+3y=3 (C) 2x=3 (d)y=3

The focus of the parabolax? =2x +2y Is

@(%.3) 03 ©@o  @©1

The focus of the parabolasy? -6x -4y =5 is

(a) (-8/5, 2) (b) (-5/8, 1/2)

(c) (1/2, 5/8) (d) (5/8, -1/2)

Equation of the parabola whose directrix isy = 2x-9 and focus (-8, —-2) is
(2) x? +4y? +4xy +16x +2y +259 =0 (D) x? +4y? + 4xy +116x + 2y + 259 = 0
(C) x?+y? +4xy +116x +2y+259=0 (d) None of these
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12. Vertex of the parabolaox? -6x+36y+9=0 IS
(a) @3 -219) (b) €1/3-1/2)  (C) ¢1/31/2) (d) a3 1/2

13. The equation of the parabola whose vertex is (—12) axis is vertical and which passes
through the point (3, 6), is
(@) x2+2x-2y-3=0 (b)2x2=3y  (C)x?-2x-y+3=0  (d) None of these

14. The focus of the parabolax? = -1ey is

(a) (4,0) (b)(0,4) (c)(-4,0) (d) (0, -4)
15. The equation of the parabola with focus (3, 0) anthe directirx x+3=o0 is
(@) y? =3x (b)y?=2x  (C) y? =12« (d) y? = 6x

16. Axis of the parabola x? -4x-3y+10=0 is
(@y+2=0 (b) x+2=0
(€)y-2=0 (d)x-2=0
17. The equation of the parabola with its vertex at theorigin, axis on they-axis and passing
through the point (6, —3) is
(@) y? =12x+6 (b) x2 =12y (c) x? =-12y (d) y2 =-12x+6
18. The latus rectum of the parabolay? =sx +4y +1is

@2 (b) 10 (©)5 (d)

N o

19. Focus and directrix of the parabolax? = -say are
(@) 0.- @a)andy=2a (b) @0 2)andy=-2a (C) @,0)andx=-2a (d) ¢2,0)andx =2a
20. The ends of latus rectum of parabolax? +8y =0 are
(@) (-4, -2) and (4, 2) (b) (4, —2) and (24,
(c) (-4, -2) and (4, -2) (d) (4, 2) and (24,
21. The co-ordinates of the extremities of the latus ium of the parabolasy? = 4x are
(@) ars,215),¢€1/52/5) (b) @s5,2/5),a/5-2/5)  (C) @r541/5),a/5-4/5 (d) None of these
22. The points on the parabolay? =12x whose focal distance is 4, are
(@) @+3).@-V3) (b) @ 2/3),a-2/3) (©) (1, 2) (d) None of these
23. The vertex of the parabolax? +8x+12y+4=0 IS

(@4 1) (b) (4,-1) (€) (-4, -1) (@, 0)
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The equation of axis of the parabolax? +5y-3x+4=0 Is

(a)x=§ (b)y:% (C)x=-% (d) x-3y=5

The focus of the parabolay =2x2 +x is

(2) (0, 0) 013 @50 @33

The equation of parabola whose focus is (5, 3) amlirectrix is sx-4y+1=o0, IS
() @4x+3y)? - 256x —142y +849 =0 (b) @x-3y)? -256x -142y +849=0
(C) @Bx +4y)? -142x - 256y + 849 = 0 (d) @x-4y)? - 256x -142y +849=0

The directrix of the parabola x?-4x-8y+12=0 is
(@x=1 (b)y=0(c)x=-1(d)y=-1
The length of the latus rectum of the parabolax? -4x-8y+12=0 is
(@) 4 (b) 6 (c)8 (d) 10
The equation of the parabola whose vertex is at (21) and focus at (2, —3) is

(@) x> +4ax-8y-12=0 (D) x?-4x+8y+12=0 () x?+8y=12  (d) x2-ax+12=0

The equation of latus rectum of a parabola isc+y=8 and the equation of the tangent at

the vertex isx+y =12, then length of the latus rectum is
(@) a2 (b) 2v2 (c) 8 (d) 8y2

The point of intersection of the latus rectum and ais of the parabolay? +4x+2y-8=0

(@) (5/4, -1) (b) (9/4, -1) (c) (7822) (d) None of these
The equation of the latus rectum of the parabola? +4x+2y=0 is

(@) 2y+3=0 (b) 3y =2 (C) 2y=3 (d) sy+2=0

The equation of the parabola with (-3, 0) as focusnd x+5=0 as directirx, is

(@) x? =4y +4) (b) x? =4y -4) (© y? = 4(x +4) (d) y? = 4(x - 4)

The point on the parabolay? =18x, for which the ordinate is three times the absciss is

(@) (6. 2) (b) (-2, -6) (c) (3,18) (d) (2,6)
Equation of the parabola with its vertex at (1, 1)and focus (3, 1) is
(@) x-1* =8y -1) (b) y-1*=8x-3)  (C) vy-1* =8(x-1 (d)x -3 =8y -1

The point of contact of the tangentisx -6y +1=0 to the parabolay? = 2xis
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@3 0 ©63) 0k

18" 3 183
The equation of a tangent to the parabola? = 4ax making an angles with x-axis is
(@) y=xcoto+atane (D) x=ytand+acoté  (C) y=xtano+acote (d) None of these
The point of the contact of the tangent to the paraola y? = 4ax which makes an angle of

60° with x-axis, is

@) {g%} (b) {%gj ©) [%%] (d) None of these
If x2+6x+20y-51=0, then axis of parabola is

(@) x+3=0 (b) x-3=0 (©)x=1 (d) x+1=0

The equation of the directrix of the parabolax? +sy-2x=7 is

(@)y=3 (b)y=-s

(€)y=2 (d)y=o

The straight line y = 2x+ 2 does not meet the parabolg? = 2x, if

(a))|<% (b))|>% (C) 1=4 (d) 1=1

The angle between the tangents drawn at the end s of the latus rectum of parabola
y? = 4ax, IS

() 7 (b) 2" ©F (@

The line y=2x+c Is tangent to the parabolay? = 4x, then ¢ =

(@ -3 (b) 5 )3 (d) 4

The locus of the point of intersection of the perpadicular tangents to the parabola
x? = 4ay IS

(a) Axis of the parabola (b)Directrix of the phola

(c) Focal chord of the parabola (d)Tangent atexeto the parabola

If the straight line x+y=1 touches the parabolay?-y+x=0, then the co-ordinates of the

point of contact are
(3 (L, 1) ®f33 ©0.1) (@0

The equation of common tangent to the circle? +y2 =2 and parabolay? =sx is

(@) y=x+1 (b)y=x+2 (C)y=x-2 (d)y=-x+2
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The locus of a foot of perpendicular drawn to thedngent of parabolay? = 4ax from focus,

IS

(@) x=o0 (b)y=0 (C) y2 = 2a(x +a) (d) x2 +y?(x+a)=0

If y,.y, are the ordinates of two pointsP and Q on the parabola andy, is the ordinate of
the point of intersection of tangents aP and Q, then

(@) vy, y; arein A.P. (by,.y, y, arein A.P.

(©) y..v,.vy; arein G.P.  (d),.y,,y, are in G.P.

The line xcosa +ysina = p Will touch the parabola y? = 4ax +a), if

(@) pcosa +a=0 (b) pcosa-a=0 (C) acosa+p=0  (d) acosa-p=0

If the line x+my +n=0 IS a tangent to the parabolay? = sax, then locus of its point of contact
IS

(a) A straight line (b) A circle (c) A parmala (d) Two straight lines

The equation of the tangent to the parabolg? = 9x which goes through the point (4, 10), is
(@) x+4ay+1=0 (b) ox+4ay+a=0 (C) x-4y+36=0 (d) ox-4y+4=0

The equation of the common tangent touching the aite (x-3)2+y2 =9 and the parabola
y2 =4x above thex-axis, is

(@) Vay=3x+1 (b)Vay=-x+3)  (C) vay=x+3  (d) V3y=-(3x+1)

If The tangent to the parabolay? =ax makes an angle of 45with x-axis, then the point of

contact is

(@(2.2] O[22 ©52 @2

Tangents at the extremities of any focal chord of parabola intersect

(a) Atright angles  (b) On the directrix ) (@n the tangents at vertex (d) None of these
The point on the parabolay? =sx at which the normal is parallel to the linex-2y+5=0 is

(@) c1/2,2 (b) ai2-2 () @-1/2 (d) €21/2

The point on the parabolay? = sx at which the normal is inclined at 60 to the x-axis has
the co-ordinates

(@) 6.-4V3) (b) 64/3)  (C) ¢6,-4V3) (d)e6,4V3)
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The locus of the middle points of the chords of thparabola y? = 4axwhich passes through
the origin

(@) y* =ax (b) y? =2ax  (C)y*=4ax  (d)x* =4ay

The focal chord to y? =16x is tangent to(x-6)? +y? = 2, then the possible value of the slope of

this chord, are

(@) {11} (b) {-2, 2} © {2 12y  (d){2,-1/2}
If x=my+cis a normal to the parabolax? = 4ay, then the value ofc is
(@) -2am -am? (b) 2am +am®*  (C) —E—ia (d)§+i3

m m m m

If “a’ and ‘c’ are the segments of a focal chord of a paraboland b the semi-latus rectum,
then
(@)a,b,carein A.P. (ba b,carein G.P. (c b,careinH.P. (d) None of these

If a normal drawn to the parabola y? =4ax at the point @ 25 meets parabola again on

@2, 2at), then the value oft will be

(@1 (b)3 (c)-1 (d)-3

If PSQ is the focal chord of the parabolay? =sx such that s> =6. Then the lengthSQ is
(@) 6 (b)4 (c)3 (d) None of these

If the line 2x+y+k =0 is normal to the parabolay? = -sx, then the value ok will be

(a) -16 (b) -8 (c) 24 (d) 24

If x+y=k is anormal to the parabolay? =12x, thenk is

(@3 ()9 (c)-9 (d)-3

Tangents drawn at the ends of any focal chord of parabola y? = 4ax intersect in the line
(@) y-a=o0 (b)y+a=0 (C) x-a=o0 (d)x+a=0

Equation of diameter of parabolay? = x corresponding to the chordx-y+1=0 is

(@) 2y=3 (b)2y=1  (c) 2y=5 (d) y=1

An equilateral triangle is inscribed in the parabok y?=4ax whose vertices are at the
parabola, then the length of its side is equal to

(@) & (b) say3 (c) a2 (d) None of these

The equation of a straight line drawn through the bcus of the parabolay?=-4x at an
angle of 120° to thex-axis is

(@) y+v3(x-1=0 (b) y-V3x-n=0 (C) y+v3(x+n=0  (d) y-V3(x+D=0
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From the point (-1, 2) tangent lines are drawn tohe parabola y? = 4x, then the equation

of chord of contact is

(@) y=x+1 (b)y=x-1 (C) y+x=1 (d) None of these

The ordinates of the triangle inscribed in parabolay? =4ax are vy,,y,,y,, then the area of

triangle is
(a) %(ﬁ +Y,)(Yo +Y3)Ys +VY1) (b) %(yl +Y2)2 +Y3)Vz +Y1)
(C) é(h “Y2)¥2 — Y)Yz — V1) (d) %(h —Yo)2 —¥3)Ys — Y1)

The point on parabola 2y = x?, which is nearest to the point (0, 3) is

(a) &4, 8) (b) &11/2 (c) 2, 2) (d) None of these

The normal meet the parabolay?=4ax at that point where the abissiae of the point is
equal to the ordinate of the point is

(a) 6a -9 (b) c9a.6a) (C) 62,93  (d) ©a-6a)

From the point (-1, —60) two tangents are drawn tothe parabola y? =4x. Then the angle
between the two tangents is

(a) 30° (b) 45° (cpO° (d) 90°

Let a circle tangent to the directrix of a parabolay? = 2ax has its centre coinciding with the

focus of the parabola. Then the point of interseabin of the parabola and circle is

@ @ —a (b) @/2ar2) (C) @2 +a) (d) ¢aar2

The equation of the lines joining the vertex of thgparabola y? =6x to the points on it whose
abscissa s 24, is

(@) yza2x=0 (b) 2y+x=0 (C) xx2y=0 (d)2x+y=0

PQ is a double ordinate of the parabolay? = 4ax. The locus of the points of trisection oPQ
is

(a) 9y? = 4ax (b) 9x? = 4ay (C) 9y? +4ax =0 (d) ox? +4ay=0
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PARABOLA

HINTS AND SOLUTIONS

=

(@) y-2° =-4x+4=> (y-2)? = -4(x-1)
Vertex is (1,2) and focus = (0,2).

2. (a) (X+2% =2y +7+4=> (x+2)? :_Z(y_l_zlj

Hence vertex i%- 21_21j .

3. (b) Eliminatingt, we get
16x2 = 4y = x? :%y, which is a parabola.
4. (c) Vertex pa4); focus 02); 0 a=2
Hence parabola ig-0y? =-42(y-4) 1.€.,x2 +8y = 32.
5. (a)azon*=ab i.e, parabola.
6. (d) The given equation can be written @sa4)? =y-(c-16). Therefore the vertex of the parabola
IS 4,c-16). The point lies orx-axis.
Oc-16=0=c=16.
7. (b) Always eccentricity of parabola és-1.

8. (a) Sincegy?-16x-12y-57=0
2
(- (3
3) 9 16

Puty—ézvand x+%:X:> Y2:4(ijx

[(e]

Axis of this parabola is =0= y—é —0=>3y=2.
9. (c) The parabola ig?-2x =2y

Or x?-2x+1=2y+1= (x-1)° =2[y+%]
Heresa=2=a=>

Now focus iS(x _1= O,y+% - %] ie.(0).
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10. (b) Given equation of parabola written in standairth, we get

2 2
1 1 3 , 3
4dy-=| =px+D)=|y-=| =2 (x+)=>Y2==X
(y 2] (X +1) (y 2) 2( ) >

Where,vy =y—%, X =x+1
1 .
Oy=Y+—, x=X-1 .. 0]

For focusx =a Y =0

11. (b) Let any point on it bex(y), then from definition of parabola, we glgt”s)z VA

2x-y-9

75

Squaring and after simplification, we get

X2 +4y? +4xy +116x + 2y +259=0.

12. (a) The equation can be written @s-1)? = -4y +2).

Hence the vertex @—éj

13. (a) (x+1)? =4ay +2)

Passes through (3, 6} 16=4a8 = a=%

= (x+1)?=2(y+2) = x*+2x-2y-3=0.
14. (d) a= 4, vertex = 00), focus= 0-4) .

15.(c) - P2 =pPm?2
( ) (x, y)P

2
X+3

V1

x=-3

X hi veE

3,05

=>x2+9-6x+y?=x2+9+6X
=vy?=12x.
16. (d) The parabola is-2?=@y-6). Hence axis is-2=o.
17. (c) Since the axis of parabola ysaxis

[0 Equation of parabola? = 4ay
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Since it passes through (6, — 3)

[ 36 =-12a =a=-3

[0 Equation of parabola is? = -12y .
18. (C)y?-4y+4=5x+5=>(y-2)% =5(x +1)

Obviously, latus rectum is 5.
19. (a) Given equation i€’ = -8ay. Here aA=2a

Focus of parabola,- ) i.e. (0, — &)

Directrixy = Ai.e,y = 2a.
20. (c) Since the ends of latus rectum lie on parabetapnly points¢4-2and @-2 satisfy the

parabola.

21. (b) y2 =4%x; a:%. Focus is(%,o] and co-ordinates of latus rectum a?e% = y:ié

Or end points of latus rectum e{lcsbiéj
22. (b)a=3 = abscissa ig-3=1 andy?=12y=#2/3.
Hence points araia/3),a-2/3).
23. (a) Given parabola is¢ +8x+12y+4=0
It can be written as +4)? =-12y +12
= (x+4?2 =-12(y-1), [ vertex is¢ 4,1).

24. (a) Given equation of parabolais? +5y-3x+4=0

, 3 5 3 5 23
=> X°m=X=-—y-2= |[X—-—| =-—y-——
2 2 4 27 16

o Equation of axis isx—%:o = x=%.

25. (c) The given equation of parabola is

y=2x2 +x =>x%+

It can be written asx? =%Y ..... (i)

Herea=1, focus of (i) is[o,lj ie. x=0,v=1
8 8
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1
=>X=-—, y=0
2 y

= x+1:0, y+
4

™|~
@[~

I.e. focus of given parabola [s%,oj.

26. (@) P2 =pPs? = (x—5)2+(y—3)2=(

(x y)P

=> 25(x? +25-10x +y? +9 - 6x)

3x —4y+1]2

V9 +16

=9x2 +16y? +1-12xy + 6x — 8y —12xy

=> 16x2 +9y? - 256x — 142y + 24xy +849=0

= (4x +3y)? — 256x —142y + 849 = 0.
27. (d) Equation of parabola i& -4x -8y +12=0

=>x%?-4x+4=8y-8

= (x-2%?=8(y-1)=> x?=8Y

Comparing withx? = 4aay , we geta=2

O Directrix ISy =-a = y-1=-2=> y=-1.
28. (c) The given equation of parabolaxfs-ax-sy+12=0

= x2-4x=8y-12 = (x-2%=8(y-1)

Hence the length of latus rectumas=s.
29. (b) vs=y2-2?+c3+1? =2. From (x-hy? = -aay -k

Parabola is,

(x=2)? =42y +1)

= (x-22=-8(y+1)

=> x?+4-4x=-8y-8

= x?-4x+8y+12=0.

| -8 | _[-12|_4
30. (d)CIearIy,a_—\/m il 72

Length of latus rectum =a4=4x%= 82 .
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31. (a) The required point is nothing but the focushef parabola. Therefore

32.

33.

34.

35.

36.

37.

38.

39.

(y+1)2=-@x-9)= —4[x —%J

{3 o 53

(C) (x+2)? =-2(y - 2)

Equation of latus rectum L&z:—% =S y:%.
(c) Directrix =x+5=0

Focusis (-3, B> 2a=(5+3=2= a=1

Vertex is(‘3+2(‘5)

,oJ = (4,0)

Therefore, equation ig-0)? = 4(x +4).

(d) Lety=3x, then@x?=18x
= 9x2=18x = x=2 andy=s.

(c) Given, vertex of parabold,(k) = (1,1) and its focuga+hk)=@1) Or a+h=3 Or a=2. We
know that as thg-coordinates of vertex and focus are same, therefxie of parabola is
parallel tox-axis. Thus equation of the parabolagisk)? =4ax-h Or (y-1> =4ax2x-1) Of
(y-12 =8(x-1).

(d) Let point of contact beh(K), then tangent at this pointig=x+h.

X-ky +h=0=18x-6y+1=0
1 _k_h

Ort-kK_.hory=1 p-t.
18 6 1 3 18

(c) m=tane. The tangent t@? = 4ax IS y=xtan6+c

Hencec=—2_=acots
tané@

[0 The equation of tangent §s- xtan +acoté .
() m=tan@ = tan60° =43
The equation of tangent @) t0 y? = 4ax IS yk = 2a(x +h)

i _ 3.2 -2 _a
Comparing, we geh=13 =2 or k=== andn=2.

(a) Given equation of parabolasi$+6x+20y-51=0
= x?+6x =-20y+51

= (x+3)? =-20y + 60 = (x + 3)? = —20(y - 3)
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= (x+3)® =-45(y-3)
0 Axis of parabola isc+3=o0.
40. (a) Given, equation of parabolax3+8y-2x=7 = x?-2x+8y-7=0
= x?-2x+1+8y-7-1=0 = (x-1)>+8y=8
= (x-1)?=-8(y-1) = (x-1)% =-42(y-1)
Here,a=2.
o Equation of directrix ig-1=2 i.e., y=3.

41. (b) y = 2x+1does not meet, if>2-1 -1 = /1>%.

m 22 4
42. (d) End points arex, + 2a).

o Tangents are s2ay = 2a(x +a)OF m= 12 =41

Hence angle between themiz’is

43. (b) - c= ,m:%.

a
m
44. (b) It is a fundamental property.
45. (c) mof tangent=-1.

Also from equation of parabola, we get gradient atas the slope of parabola

Since line and parabola touchgat)

= 1 o1 +1=-1=5k=1
k-1

Putting this value ik +y=1, we haven=o0,so the point of contact ig,1.
46. (b) y?=8x, D4a=8 => a=2
Any tangent of parabola is,
¥ = m +% or mx —y+%=0
If it is a tangent to the circle? +y? =2, then perpendicular from centi®) is equal to radius
V2.

2/m

vm? +1

= m*+m?-2=0 = M?>+2)m?-12)=0 O m==1

a

=42 ori2=2(m2+1)
m

Hence the common tangent grex(x + 2)
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Oy=x+2.

a

47. (a) Tangent to parabola igz mx o (1)

A line perpendicular to tangent and passing ffoaus @,0) is, y:—%+% ..... (i)

Solving both lines (i) and (ig> x=o0.

48. (b) Let the co-ordinates oP and Q be (@t?,2at,)and (at?,2at,)respectively. Theny, = 2at, and
y, =2at,. The co-ordinates of the point of intersection bé ttangents atand Q are
{atyt,, alt, +1,)}
Oy, =at, +t,)

=y, =L2y2:> vy, andy,are inA.P.

49. (@) xcosa +ysina-p=0 ... 0]
2ax -yy, +2a(x, +28)=0 ..... (i)
From (i) and (ji),%05 = Sina __-p
2a -y  2a(x+2a)

= y=-2atana andx = -pseca -2a
0 y? = 4a(x +a) = 4a’ tan® a = —4a(p seca +a)
— pcosa+a=0.

50. (c) Standard condition.

51. (c, d) Given that? = ox. Here,az%

Now, equation of tangent to the parabg@laox is

9/4

y=mx+

o
NN

If this tangent goes through the poiato), then 10=4m+% = (@m=-9)@m-1)=0 =m=

(0 Equation of tangents arey = x + 36
anday =9x + 4

Or x-4y+36=0 andox-4y+4=0.

Or 9(1+m2):[3m+EJ 5

1\2 @

www.sakshieducation.com



www.sakshieducation.com

Orl -3, om=:L.
m V3

For the common tangent to be abovextiais, m:%
0 Common tangent iS/,:%x+\/§ — J3y=x+3.

s3. (d) Parabola ig? =axi.e., y? =4(ng ..... (i)

-~ Let point of contact i%x,,y,)

0 Equation of tangent ig-y, = ; (X =X,)
1
a aX
= y=—(X)-—L+y
2y, 2y, '
Here,m:i:tan45° = 2 1= Y, -a
2y, 2y, 2

From (i), xl:%. 0 Point is(%,%].

54. (a,b) It is a fundamental concept
55. (d) It is obvious.

56. (&) Normal atn k) to the parabolg? =gx is
y-k=-S(c-h)

k

Gradient tan60°= /3 = —Z:> k=-4J3 andh=6

Hence required point ig-4v3).

57. (b) Any line through origin (0,0) ig=mx . It intersectsy? = 4ax in (%,ﬁj.

m

Mid point of the chord i$-22 Zaj

m?’' m

2 . B
g ey, _2a_, %:"i or y2 = 2ax, which is a parabola.

y2

58. (a) From diagrame = 45°

V2 V2
= Slope =+1. 6

(4,0) w
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60.

61.

62.

63.

64.

65.

66.

67.

68.
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(a) The equation of the normal ta?=4ayis of the form x=my-2am-am®. Therefore
c=-2am-am®.
(c) Semi latus rectum is harmonic mean between satgof focal chords of a parabola.

[0 b=2% —a,b,careinH.P.
a+c

(d) We know that, = -, _tE

1

Putt, =1andt, =t. Hencet=-3.

(c) Since the semi-latus rectum of a parabola eshtéirmonic mean between the segments of

any focal chord of a parabola, therefares, s are in H.P.

PR, 26)(R)
P+ 6+0Q

=4=2

=30 =3.

(d) y = -2x -k Is normal toy? = -8x
Ol —k=—{-4(-2)-2(2)°*} =-8+16)= k=24.

- - - - - - 3
(b) Any normal isy +x =6t + 32, It is identical withx +y =k if %:% =8t 13‘

6+3

Ot=1 andi1= = k=0.

(c) Semi latus rectum is harmonic mean between satgwf focal chords of a parabola.

[0 b=2% —a,b,carein H.P.
a+c

(b) Equation of diameter of parabolayis%

Herea:%, m=1= y= i 1/4

=2y=1.

(b) L, =+3y-x=0, solving ,

ands, =y?-4ax=0 A
RINY,
Theny =4a/3 andx = 12a Q

HenceL =144a? + 48a%
=ay192 = 8av/3 .
(C) m=tan20°) = /3
= Slope of the line which passes
through (-1, 0).

Required equation,-o = —/3(x +1)
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y+x/§(x+1)=0.

69. (b) Chord of contact ot1,2) IS yy, = 2a(x+x,) Or y=x-1.

70. (C) Points[y—12 Myg ],[i—i.yaj

42 1| 4272

Use area formula and gahé(yl—yz)(yz—ya)(ya—yl).

71. (c) Checking from options poirg2,2) is nearest. Hence option (c) is correct.
72.  (d) If normal drawn to pointat?,2at;) of a parabolay? =4ax meets at pointat?,2at,) of same
parabola thent, =-t, -2/t,

In questionx =y (given)

Because abscissa and ordinate are equal. 00N _ @0
U y?=4ax = y? = 4ay

[We use relatiork =y ]

= y?’=4ay=0 = y(y-4a)=0 => y=0 Ol y=4a

Therefore pointx=o0,y=0) and (x = 4a,y = 4a)

2at, = 4a = t1:%:2; t2:—2—§:—2—l:—3

[ (at2,2at,) =[ax 3),2a(-3)) = (%a,- 6a).
73.  (d) The given point (-1, —60) lies on the directsix -1 of the parabolay? =4x. Thus the
tangents are at right angle.
74. (c) Given parabola ig? = 2ax
O Focus &2, 0) and directrix is given by=-a/2,
As circle touches the directrix.

[0 Radius of circle = distance from the poiat, 0) to the line
a a

a,a W
w _12 2| _ (=a/2, 00k N@/z,0

Xx=-al2) = =a 4

\ ) V1 M

[0 Equation of circle b%x —%Twz =a’ ... (i)

Also y?=2ax .. (i)

Solving (i) and (ii) we gek =3, -%

Putting these values i = 2ax we get
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y=+a andx=-3a/2 gives imaginary values gf
[0 Required points ar@ /2 +a).
75. (b,C) y?=624= y=x12
Therefore, the points ar@4,12),(24-12)

Hence lines arg= i;—ix = oy =tx.

hf -bg gh-af
76. (a) Centre (ab_hz,ab_hzj.
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PARABOLA
PRACTICE EXERCISE

The parabola (y - 13 = a(x - 2) passes through the point (1, -2). Thegjuation of its directrix is

1)4x-9=0 2)4x+9=0 3)x-9=0 4) 4x = 17

The focus is at (2, 3) and the foot of the peepdicular from the focus on the directrix is
(4, 5). The equation of the parabolas

1) (x - 2f + (y - 3f=(x + y - 9 2) (x-2f + (y-3F = (x +y + 9f
3) (x- 2 + (y - 3f=(x - y - 9f 4) 2[(x - 2f + (y - 3f] = (x + y - OF

The equation of the parabola whose axis is paralléb x-axis and passing through (1,2), (4,-1),

(2,3) is
1)V +2x+3y+4=0 2)3-2x+3y+4=0
3)y+2x-3y+4=0 4)q- 2x - 3y +4 =0

If the ordinate of a point on the parabola §=4x is twice the latusrectum, then the point is

1) (16,8) 2) (16,-8) 3) (-16,8) 4) (-16,-8)

The length of the latusrectum of the parabola whostocus is (3,3) and directrix is 3x-4y-2=0s

1) 2 2)1 3) 4 4) 3

The focal distance of a point oh3y 8x is 10, then its coordinates are

1) (212) 2) (3,3) 3) (5,25) 4) (8,8)

The latusrectum of a parabola whose focal chord IBSQ such that SP = 3 and SQ = 2 is given

by

1) 24/5 2) 12/5 3) 6/5 4) 5124
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11.

12.

13.

14.

15.

17.

18.

19.
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A tangent to the parabola § = 4ax makes an angle 45with the x-axis. Then its point of

contact is
1) (a, 2a) 2) (-a, -2a) 3) (a, -2a) 4) (-a, 2a)

The equation of the tangent to3= 7x which is perpendicular to x - 4y - 7 =0 is
1)4x+y+7=0 2)8x+2y+7=0

3)64x +16y+7 =0 4)16x +64y+7=0

If x+y+k = 0 is a tangent to the parabola X= 4y, then k =
n1l 2) 2 3)-1 4) 4

The equation of the common tangent tox+ y* = 8 and Y = 16x is
1) y =%(x+2) 2) y =x(x+4) 3) 2x+3y+36 =0 4) 3x+2y+24 =0

The slopes of two tangents drawn from (1, 4) the parabola y’ = 12x are
11,4 2)1,3 3)1,2 42,3

Two tangents are drawn from (-2, -1) to the pabola y* = 4x. If ‘a‘ is the angle between them,

then tana =
1)3 2) 1/3 3)2 4) 1/2

The product of slopes of the tangents to the paratey? = x drawn from the point (1, -2) is
1) -2 2)1/4 3) -1/2 41

The locus of the point of intersection of pendicular tangents to the parabola § = 8x is
1)x-2=0 2)y-2=0 3)x+2=0 Hy+2=0

16. The length of the chord 4y = 3x+8 intercepteby y* = 8x is
1) 80/9 2) 40/9 3) 20/9 4) 70/9

The normal at (16,16) to the parabolay= 16x again meets at

1) (36,-24) 2) (36,24) 3) (-36,24) 4) (18,24)
The feet of the normals to3= 4ax drawn from (6a,0) are

1) (0,0) (4a, 4a) (4a,-4a) 2) (0,0) (a,2a) (a, -2a)

3) (0,0) (6a, 9a) (643, -9a) 4) (0, 0) (a, a) &4,

If t,,t,,t3 are the feet of the normals drawn from (x, y1) to the parabola ¥=4ax, then it, +totz+tat; =
1) 0 2)y/a 3)(2a-¥)/a 4) (x-2a)/a
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22.

23.

24.

25.

26.

27.
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If a normal chord of y? = 4x makes an angle of 45with the axis of parabola, then its length is

1) 8 2) 8/2 3) 4 4) 42

The normals at (xl,yl), (x2,y2) on the parabola y2 =12x, meet again on the parabola, then

X1X2 + Y1¥2 =
1) 147 2) 108 3) 27 4)-27

The length of the chord of the parabola?= 4ax which is a normal at one end of a latusrecin
is

1) a2 2) 4a/2 3) 8a/2 4) 8a

The midpoint of the chord 2x - y - 2 = 0 of the paabola y* = 8x is

An equilateral triangle is inscribed in the parabok y? = 4ax with one vertex at the origin. The

radius of the circum circle of that triangle is

1) 2a 2) 4a 3) 6a 4) 8a

| : The length of the latus rectum of the parabolay? + 8x - 2y + 17 = 0 is 8.
Il : The focal distance of the point (9, 6) on ta parabola ¥ = 4x is 12.

1) Only lis true 2) Only Il is true

3) Both | and Il are true 4) Neither | nor luér

If the chord of contact of (3, -2) with respect tahe parabola y = x is

ax + by + ¢ = 0, then the ascending order of a, bis

1)a, b, c 2)a,c, b 3)c,a, b 4) b, a,c

If (X1, 1), (%, Yo) are the ends of the focal chord of the parabola®y= 4ax, then match the
following.

) X1, Xo = a) &

Nyi1y>= b) 5&

N X1 %o+ Y1 Yo = c) -3&

V) X1X2-y1Y2 = d) -4&

1l)a, b, c,d 2)b,c,a,d

3)a,d,c,b 4)b,d, ac
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Match the following:
P (atf ,2at1),Q(at§ ,2at2) are two points on the parabofazy4ax

List - | List - 1l
A) PQ is a focal chord Hi=1
B) PQ subtends a right angle at the vertex 1B)+4
C) The normals at P and Q meet on the parabola )t 3= -1

D) The tangents at P and Q meet on the latusrectu Hyt,=-4
5)it,=2
Correct match from List- | to List - I
A B C D

1) 2 3 4 5
2) 5 4 3 2
3) 3 1 5 4
4 3 4 5 1

| : The focus and directrix of a parabola arg3, -4) and x + y + 7 = 0. Then its latusrectum is

equal to 42
The focus and vertex of a parabola are (4, 5and (3, 6) respectively. Then the equation

of the directrix is 2x - 2y + 10 = 0.

30.

Which of the statement is correct?

1) Only lis true 2) Only Il is true

3) Both | and Il are true 4) Neither | nor luér

Assertion (A): The tangents drawn to the parabla y* = 4ax at the ends of any focal chord
intersect on the directrix

Reason (R): The point of intersection of the tangds at drawn at P(t) and Q(t;)) on the
parabola y* = 4ax is[at, t, ,a(t, +1, )]

1) Both A and R are true and R is correct explanaf A

2) Both A and R are true but R is not the coreaqtlanation of A

3) Alis true but R is false

4) Ais false but R is true.
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33.

34

35.

36.

37.
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Assertion (A): The centroid of the triangle fomed by the conormal points on a parabola lies on
its axis.

Reason (R): A(t), B(ty), C(ts) are the feet of the normals drawn from a point Ro the parabola
y*=4ax. Thent+t, +t3=0

1) Both A and R are true and R is correct explanaf A

2) Both A and R are true but R is not the coreeqtlanation of A

3) Alis true but R is false

4) A is false but R is true

I: The length of the focal chord of § = 4ax and which makes an angl® with x-axis is
Aacoseth.

II: The normals at two points on a parabola y = 4ax intersect on the curve.

Then the product of their ordinates i$.4a

Which of the statements is correct?

1) Only lis true 2) Only Il is true

3) Both | and Il are true 4) Neither | nor luér

The equation of the common tangent to the pabalas y = 32x and X = 108y is

1) 2x +3y+36=0 2) 3x +2y +108= 0

3)3x+2y-36=0 4) 2x +3y -108=0

The locus of the point of intersection of two tangas to the parabola ¥ = 4ax which make an
angle 45 with one another is

1) 3(y- 4ax) = (x+aj 2) ¥ - 4ax = 3(x+&)

3) ¥ - 4ax = (x+a) 4) ¥ - 4ax = 2(x+&)

The tangents at P, Q, R on the parabold y 4ax make angles 3 45, 60 with the  x-axis.
Then their ordinates form a

1) A.P. 2) G.P. 3) H.P. 4) A.G.P

If y1, y» are the ordinates of two points P and Q on the pabola and y; is the ordinate of the
point of intersection of tangents at P and Q, then

1) y1, Y2, Yz are in AP 2) ¥ Y3, Yo are in AP

3) Vi, V2, ¥z are in GP 4)y y3, Yo are in GP

The area of the triangle formed by the tangestfrom (1,3) to the parabola ¢ = 4x and their
chord of contact is
1) 15/2 2) 35/2 3) 5/5/2 4) #/5/2
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PRACTICE EXERCISE KEY

1 2 3 4 5 6 7 8 9 10
4 4 4 1 1 4 1 1 3 1
11 12 13 14 15 16 17 18 19 20
2 2 1 2 3 1 1 1 3 2
21 22 23 24 25 26 27 28 29 30
2 3 2 4 1 2 3 4 3 1
31 32 33 34 35 36 37

1 1 1 3 2 2 3
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