Chapter - 3
Analytical Geometry

Ex3.1

Question 1.
Find the locus of a point which is equidistant from (1, 3) and x-axis.

Solution:
}r
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Let P(x1, y1) be any point on the locus.
Let A be the point (1, 3)
The distance from the x-axis on the moving pint P(x1, y1) is y1.
Given that AP =y,

Y
(1= 1)" + 0n = 3)" =y’
X2 =2x + 1+ 37— 6y + 9=y,
=~ The locus of the point (x1, y1) isx?2-2x-6y+10=0

AP?

Question 2.
A point moves so that it is always at a distance of 4 units from the point (3, -2).

Solution:

Let P(x1, y1) be any point on the locus.
Let A be the point (3, -2)

Given that PA =4

PAZ=16



(=3P +(n +2)°=16
X —6x,+ 9+ +4y+4=16
xP+ =6+ 4y —3=0
=~ The locus of the point (x1,y1) isx? + y?2-6x+4y-3=0

Question 3.
If the distance of a point from the points (2, 1) and (1, 2) are in theratio 2: 1,
then find the locus of the point.

Solution:

Let P(x1, y1) be any point on the locus.
Let A(2, 1) and B(1, 2) be the given point.
Giventhat PA:PB=2:1

. PA 2
e, pg — T
PA = 2PB
PAZ = 4PB2

(1 =2+ (= 1) =4[ — 1) + 01— 2)°]
Xt —dn A+ =2+ 1 =4 =20+ 1+ y — 4y +4]
%5 +y]2 —4x; =2y + 35 =dx,? - 8x; + 4" — 16y, + 20
=3x2 3y +4x, + 14y, - 15=0
3+ 3y —dx - 14y +15=0

=~ The locus of the point (x1, y1) is 3x2 + 3y2-4x-14y +15=0

Question 4.
Find a point on the x-axis which is equidistant from the points (7, -6) and (3,
4).

Solution:

Let P(x1, 0) be any point on the x-axis.

Let A(7,-6) and B(3, 4) be the given points.
Given that PA = PB

PAZ = PB?



(=7 + (0 +6)* =(x - 3)* + (0 4)°
X2 = 14x; +49+36=x"-6x, + 9+ 16
_14x; + 6x; =25 -85

—-8x; =—60
-60 15
I| = e— = —
-8 2
. The required point is (%5, 0)

Question 5.
If A(-1, 1) and B(Z2, 3) are two fixed points, then find the locus of a point P so
that the area of triangle APB = 8 sq. units.

Solution:

Let the point P(x1, y1).

Fixed points are A(-1, 1) and B(Z2, 3).

Given area (formed by these points) of the triangle APB = 8
= 1/2 [x1(y2 - y3) + X2(y3 - y1) +x3(y1-y2)| = 8
=1/2[x1(1-3)+(-1) 3-y1) +2(y1-1)] =8

> 1/2[-2x1-3 +y1+2y1-2]=8
>1/2[-2x1+3y1-5]=8

=-2x1+3y1-5=16

=-2X1+3y1-21=0

=2x1-3y1+21=0

=~ The locus of the point P(x1, y1) is 2x - 3y + 21 = 0.

Ex 3.2

Question 1.
Find the angle between the lines whose slopes are 1/2 and 3.

Solution:
Given that m; =1/2 and mz = 3.
Let 6 be the angle between the lines then



m, —m,
tang =
1+mm,
1_3 1=6 A
" [+ 3|=123|= 2 -
i 2 El
tan0 =1
tan O = tan 45°
~ 0 =45°
Question 2.

Find the distance of the point (4, 1) from the line 3x -4y + 12 = 0.

Solution:
The length of perpendicular from a point (x1, y1) to the line ax + by + c =0 is

ar)+by;+c

D

=~ The distance of the point (4, 1) to the line 3x -4y + 12 =0 s
[Here (x1,y1) =(4,1),a=3,b=-4,c=12]

d=

4 3(4) - 4(1) +12|
T ey |
_[12-4+12 _El p—
J9+16 5
Question 3.

Show that the straightlinesx+y-4=0,3x+2=0and 3x-3y + 16 =0 are
concurrent.

Solution:
The lines aix + b1y + ¢1 =0, azx + b2y + c2 = 0, asx + bzy + c3 = 0 are
concurrent if



ar b «a

as bQ Co =10

az by c3

The given linesx +y—-4=0,3x+0y+2=0,3x-3y +16 =0
ai bl Cq 1 1 —4

as bQ Co | — 3 0 2

as b3 Ca 3 -3 16

=10+ 6)—-1(48-6)—-4(-9-0)

= 6 (42) + 36
=42 - 42
=0

The given lines are concurrent.

Question 4.
Find the value of ‘a’ for which the straight lines 3x + 4y = 13; 2x - 7y =-1 and
ax -y - 14 =0 are concurrent.

Solution:

The lines 3x + 4y = 13, 2x - 7y =-1 and ax - y - 14 = 0 are concurrent.
3 4 —13
2 -7 1/=0
a —1 —-14

= 3(98 + 1)-4(-28-a)-13(-2+ 7a) =0
= 3(99) + 112 +4a+26-91a=0
=297+ 112+ 26 +4a-91a=0

= 435-87a=0
= -87a = -435
= 135 _ ¢

—87



Question 5.

A manufacturer produces 80 TV sets at a cost of X 2,20,000 and 125 TV sets at
a cost of X 2,87,500. Assuming the cost curve to be linear, find the linear
expression of the given information. Also, estimate the cost of 95 TV sets.

Solution:

Let x represent the TV sets, and y represent the cost.
80 (x1) 2,20,000
125 (x2) 2,87,500

The equation of straight line expressing the given information as a linear
equation in x and y is

y¥—=J¥ - X=X
=N *-X
y=2,20,000  x-80

2,87,500-2,20,000 125-80
y=2,20,000  x-80

67,500 45
y—-2,20,000 x-80
1,500 |

1(y -2,20,000) = (x-80)1500

y -2,20,000 = 1500x - 80 x 1500

y =1500x - 1,20,000 + 2,20,000

y = 1500x + 1,00,000 which is the required linear expression.
When x = 95,

y =1,500 x 95 + 1,00,000

=1,42,500 + 1,00,000

=2,42,500

~ The cost of 95 TV sets is X 2,42,500.



Ex 3.3

Question 1.
If the equation ax? + 5xy - 6y? + 12x + 5y + ¢ = 0 represents a pair of
perpendicular straight lines, find a and c.

Solution:

Comparing ax? + 5xy - 6y? + 12x + 5y + ¢ = 0 with ax? + 2hxy + by? + 2gx +
2fy+c=0
Wegeta=a,2h=5,(or)h=5/2,b=-6,2g=12(or)g=6,2f=5(or) f
=5/2,c=c

Condition for pair of straight lines to be perpendicularisa+b =10
a+(-6)=0

a==6

Next to find c. Condition for the given equation to represent a pair of straight
lines is

a h g
kb f|=0

g f ¢

6 2 6}
[+ -6 5| -0

6 % c

0 0 6-c¢
5 6 3|=0

6 3 c

Ri = Ri1-Rs

Expanding along first row we get0 -0+ (6 -¢) [25/4 + 36] =0
(6-c) [25/4+36] =0

6-c=0
6=c(or)c=6
Question 2.

Show that the equation 12x2 - 10xy + 2y2 + 14x - 5y + 2 = 0 represents a pair
of straight lines and also find the separate equations of the straight lines.



Solution:
Comparing 12x2 - 10xy + 2y% + 14x - 5y + 2 = 0 with ax? + 2hxy + by? + 2gh

+2fy+c=0
Wegeta=12,2h=-10,(or) h=-5,b=2,2g=14 (or) g=7,2f=-5(or) f =
—%,c: 2

Condition for the given equation to represent a pair of straight lines is
a h g

h b fl=0

g [ c

a h g 12 -5 7

hb ofl=|-5 2 F

g f ¢ =

=lxl __:g _2 _; R, 2R,
14 -5 4|Rs>2R,

L [12(16 - 25) + 5(-40 + 70) + 7(50 - 56)]
[12(-9) + 5(30) + 7(-6)]

[-108 + 150 — 42]

[0]

O = | = ] =

.. The given equation represents a pair of straight lines.

Consider 12x% — 10xy + 2y? = 2[6x° - 5xy + y°] = 2[(3x - y)(2x - y)] = (6x — 2y)(2x — V)
Let the separate equations be 6x -2y + 1 =0,2x—-y + m =0

To find |, m

Let 12x% — 10xy + 2y° + 14x -5y + 2 = (6x =2y + I) @x =y + m) ....... (1)



Equating coefficient of y on both sides of (1) we get

2l+6m =14 (or) | +3m =7 ..cco... (2)
Equating coefficient of x on both sides of (1) we get
-l-2m = -5 ... 3)

(2)+(3Y=>m=2
Using m = 2 in (2) we get

14+3(2)=7
1=7-6
1=1

= The separate equations are 6x -2y +1=0,2x-y+ 2 =0.

Question 3.

Show that the pair of straight lines 4x2 + 12xy + 9y2-6x-9y + 2 =0
represents two parallel straight lines and also find the separate equations of
the straight lines.

Solution:

The given equation is 4x2 + 12xy + 9y2 - 6x-9y + 2 =0
Herea=4,2h=12,(or) h=6andb=9
hz-ab=62-4%x9=36-36=0

=~ The given equation represents a pair of parallel straight lines
Consider 4x2 + 12xy + 9y? = (2x)% + 12xy + (3y)?

= (2%)? + 2(2%) (3y) + (3y)?

= (2x + 3y)?

Here we have repeated factors.

Now consider, 4x2 + 12xy + 9y2 - 6x-9y + 2 =0
(2x+3y)2-3(2x+3y)+2=0

t2 - 3t+ 2 = 0 where t = 2x + 3y

t-DH(t-2)=0

(2x+3y-1)(2x+3y-2)=0

-~ Separate equationsare 2x + 3y -1=0,2x+3y-2=0
Question 4.

Find the angle between the pair of straight lines 3x2 - 5xy - 2y2 4+ 17x +y +
10 =0.



Solution:

The given equation is 3x2 - 5xy - 2y2 + 17x+y + 10 =0
Herea=3,2h=-5b=-2

If 8 is the angle between the given straight lines then

} tan”’ 2\/ _3t"2)‘
3+(~2J |

— 2 %{’“—*5] _{ |'25+24H
1R

_=tan"{2 EH =tan" (7)

a2k —ab
a+b

=tan™ | |2 i
4

Ex3.4

Question 1.

Find the equation of the following circles having
(i) the centre (3, 5) and radius 5 units.

(ii) the centre (0, 0) and radius 2 units.

Solution:

(i) Equation of the circle is (x - h)2 + (y - k)2 =12
Centre (h, k) = (3,5) and radiusr=5

~ Equation of the circle is (x - 3)2 4+ (y - 5)2 = 52
=>x2-6x+9+y2-10y +25=25
=>x2+y’-6x-10y+9=0

(ii) Equation of the circle when centre origin (0, 0) and radius r is x2 + y2 = r?2
= X2 + y? = 22

=>x2+y?=4

=>x2+y?-4=0

Question 2.

Find the centre and radius of the circle
() x2+y2=16

(i) x2+y2-22x-4y+25=0



(iii) 5x2 + 5y2+ 4x -8y -16 =0
(iv) x+2)x-5)+(¥-2)y-1D=0

Solution:
() x2+y2=16
= X2 + y2 =42

This is a circle whose centre is origin (0, 0), radius 4.

(ii) Comparing x2 + y2 - 22x - 4y + 25 = 0 with general equation of circle x2 +

y2+2gx+2fy+c=0

We get 2g =-22,2f=-4,c =25
g=-11,f=-2,c=25

Centre = (-g, -f) = (11, 2)

Radius = \/g® + [ —¢
= J=11)? +(=2)* =25
= J121+4-25 = /100 = 10

(iii) 5x2 + 5y2 +4x-8y-16=0

To make coefficient of x2 unity, divide the equation by 5 we get,

m2+y2+%$—§y—?:[}

Comparing the above equation with x° + y? + 2gx + 2fy + ¢ = 0 we get,

8 -1
2 ﬂ—,z """-.—.—, _ =
J 4 5 5
4 4 -16
e —.'_—-_-_--,c='_
£ 5 s 5 5

w7 - [T

100 _J7 =

\/25 25

25

J +Iﬁ+]6x5 J20+80'_



(iv) Equation of the circleis (x+ 2) (x-5)+ (y-2) (y-1)=0
x2-3x-10+y?-3y+2=0

x2+y?2-3x-3y-8=0

Comparing this with x2 + y2 + 2gx + 2fy + c =0

We get 2g=-3,2f=-3,c=-8

g gl =g e

Centre (-g, -f) = (%, %)
9 E+

18
Radius = /g% + f* - 2=\j—.|. = j—4+8
\/g J=c i J4
\/9 J9+16 25 5
= |Z4+8= = [= ==
2 2 2 42

Question 3.
Find the equation of the circle whose centre is (-3, -2) and having
circumference 16m.

Solution:

Circumference, 2mtr = 16T

= 2r=16

=>r=28

Equation of the circle when centre and radius are known is (x - h)Z + (y -
k)2 =r2

> xX+3)2+ (y+2)2=82

>x2+6x+9+y?+4y+4 =64

=>x2+y?+6x+4y+ 13 =64

=>x2+y2+6x+4y-51=0

Question 4.
Find the equation of the circle whose centre is (2, 3) and which passes
through (1, 4).

Solution:



(1, 4)

Centre (h, k) = (2, 3)
Radius = \/(1-2)* + (4—3)?

= JE)2 +12 =42
Equation of the circle with centre (h, k) and radius ris (x -h)2 + (y - k)2 =12
= (x-2)2+ (y-3)2 = (V2)2
=>xX2-4x+4+y2-6y+9=2
>x2+y2-4x-6y+11=0

Question 5.
Find the equation of the circle passing through the points (0, 1), (4, 3) and (1,
-1).

Solution:

Let the required of the circle be x2 + y2 + 2gx + 2fy + ¢ =0 ......... (D
It passes through (0, 1)

0+ 1+ 2g(0)+2f(1)+c=0
1+2f+c=0

2f+c=-1..... (2)

Again the circle (1) passes through (4, 3)

42 + 32+ 2g(4) + 2f(3) +c=0

16 +9+8g+6f+c=0

8g+6f+c=-25 ... (3)

Again the circle (1) passes through (1, -1)
124+ (-1)2+2g(1) + 2f(-1) +c=0
1+1+2g-2f+c=0

2g-2f+c=-2 ... (4)

8g + 6f+c=-25

(4) X 4 subtracting we get, 8g - 8f + 4c = -8
14f-3c=-17 ......... (5)



14f - 3c=-17
(2) x3=>6f+3c=-3
Adding we get 20f = -20

f=-1

Using f=-11in (2) we get, 2(-1) + c=-1
c=-1+2

c=1

Usingf=-1,c=11in(3) we get
8g+6(-1)+1=-25

8g-6+1=-25

8g-5=-25

8g = -20
20 __ -5

9= =% = 73

using g = _TE' f=-1,c=1in (1) we get the equation of the circle.
X2+ Y2+ (X +2(-1)y+1=0

X2 +y?—5x-2y+1=0

Question 6.

Find the equation of the circle on the line joining the points (1, 0), (0, 1), and
having its centre on the linex +y = 1.

Solution:

(1, 0) (0, 1)

Let the equation of the circle be

X2+ y2+2gx+2fy+c=0 ......... (D
The circle passes through (1, 0)

124+ 02+ 2g(1) + 2f(0) +c=0
1+2g+c=0

2g+c=1..... (2)

Again the circle (1) passes through (0, 1)



024+ 12+ 2g(0) +2f(1) +c=0

1+2f+c=0

2f+c=-1 ... (3)

(2)-(3)gives2g-2f=0(or)g-f=0......... (4)

Given that the centre of the circle (-g, -f) lieson the linex +y =1
g-f=1.... ()

(4) + (5) gives -2f = 1 =>f = _%

Using f = —% in (5) we get

'9—(—§]=1
_ 1 _ 1
97177373
_ 1
)
Using g = — 5 in (2) we get
2(—1) +c=-1
-1 +c=-1
c=0
using g = —%, f= —%, c = 0in (1) we get the equation of the circle,
x2+y2+2(—%)x+2(—%)y+0=0

X2 +y2—x-y=0

Question 7.
If the lines x + y = 6 and x + 2y = 4 are diameters of the circle, and the circle
passes through the point (2, 6) then find its equation.

Solution:

To get coordinates of centre we should solve the equations of the diameters x
+y=6,x+ 2y =4.

X+y=6.... (D

X+2y=4..... (2)
D-@)=-y=2

y=-2

Usingy =-2in (1) wegetx-2=6
x=28

Centre is (8, -2) the circle passes through the point (2, 6).



», Radius = /(8- 2) + (-2 6)’

= J6% +(-8)" = 36+ 64 = /100 = 10

Equation of the circle with centre (h, k) and radius ris (x - h)2 + (y - k)2 =12
> (x-8)2+ (y+2)2=107?

=>x2+y2-16x+4y+ 64+ 4 =100

=>x2+y2-16x+4y-32=0

Question 8.
Find the equation of the circle having (4, 7) and (-2, 5) as the extremities of a
diameter.

Solution:

The equation of the circle when entremities (x1, y1) and (X2, y2) are given is (x
-x1) X-x2)+ (y-y1) (y-y2) =0

> E-HYE+2)+F-7)(y-5=0

=>x2-2x-8+y2-12y+35=0

=>x2+y2-2x-12y+27=0

Question 9.
Find the Cartesian equation of the circle whose parametric equations are x =
3cosB,y=3sin6,0<06<2m.

Solution:

Givenx=3cos0,y=3sin0

Now x2 + y2 =9 c0s20 + 9 sin?0

x2 4+ y2 =9 (cos20 + sin20)

x2 + y2 = 9 which is the Cartesian equation of the required circle.

Ex 3.5

Question 1.
Find the equation of the tangent to the circle x2 + y2 - 4x + 4y -8 =0 at (-2, -

2).



Solution:
The equation of the tangent to the circle x2 + y2 - 4x + 4y - 8 = 0 at (X1, y1) is

(z+z1) (y+y1) _
L+ 42 g0

XXq1 + yy1 —4
Here (x4, y1) = (-2, -2)

> X(-2) +y(-2) -2x-2) + 2(y-2)-8 =0
= -2X-2y-2x+4+2y-4-8=0

= -4x-8=10

=>x+2=0

Question 2.
Determine whether the points P(1, 0), Q(2, 1) and R(2, 3) lie outside the
circle, on the circle or inside the circle x2 + y2 - 4x - 6y + 9 = 0.

Solution:
The equation of the circleis x2 + y2-4x -6y + 9 =0

PT? = 22 + y? —4xy - 6y + 9
AtP(1,0),PT2=1+0-4-0+9=6>0
AtQ2,1),PT°=4+1-8-6+9=0
AtR(2,3),PT°=4+9-8-18+9=-4<0
The point P lies outside the circle.
The point Q lies on the circle.
The point R lies inside the circle.

Question 3.

Find the length of the tangent from (1, 2) to the circle x2 + y2 - 2x + 4y + 9 =
0.

Solution:
The length of the tangent from (x1, y1) to the circle x2 + y2 - 2x+ 4y +9 =0 s



VT +yi — 220+ 4y +9

Length of the tangent from (1, 2) = \/12 1922 2(1) +4(2) + 9
=y1+4—-2+8+9

= 4/20

=4/4 x5

= 2V 5 units

Question 4.
Find the value of P if the line 3x + 4y - P = 0 is a tangent to the circle x2 + y2 =
16.

Solution:
The condition for a line y = mx + c to be a tangent to the circle x2 + y2 = a2 is
c2=a?(1+m?
Equation of the lineis 3x + 4y -P =0
Equation of the circle is x2 + y2 =16

4y = -3x + P

-3 P

y=7T+ 7

-3 _ P
77
Equation of the circle is x* + y* = 16

a2 =16
Condition for tangency we have ¢

P\2 _ 9
= (g) =16 (1+ 37)
| 25

= 75 = 16 (3)

S M=

2= a%(1 + m?)

= P2 =16 x 25
= P = +V16V25
>P=+4 x5

=P =420



Ex 3.6

Question 1.
Find the equation of the parabola whose focus is the point F(-1, -2) and the
directrix is the line 4x - 3y + 2 = 0.

Solution:

F(-1,-2)

1:4x-3y+2=0

Let P(x, y) be any point on the parabola.

FP =PM
= FP2 = PM?2
2
= (X + 1)2 + (y + 2}2 - [ 4’#:':—33;'—#2
\ 42+ (-3)?
1622+ 9y%+4—24zy+162—12y

2 2 —
>x“+2x+1+y +4y +4 = 16:9)

= 25(x% + y° + 2x + 4y + 5) = 16x° + 9y — 24xy + 16x — 12y + 4
= (25— 16)x° + (25— 9)y? + 24xy + (50 — 16)x + (100 + 12)y + 125 -4 = 0
= 9x% + 16y° + 24xy + 34x + 112y + 121 =0

Question 2.
The parabola y? = kx passes through the point (4, -2). Find its latus rectum
and focus.

Solution:

y2 = kx passes through (4, -2)
(-2)>=k(4)

=4 =4k

=>k=1



y2x4(
1

a=
1
Equation of LRisx =aorx—a =0

: 1
e, x = g

= 4x = 1
= 4x-1=0
Focus (a, 0) = (%, 0)

)X

| =

Question 3.
Find the vertex, focus, axis, directrix, and the length of the latus rectum of the
parabola y? - 8y - 8x + 24 = 0.

Solution:

y2-8y-8x+24=0

= y2-8y-42=8x-24+ 42

= (y-4)2=8x-8

= (y-4)2=8(kx-1)

=>(y-4)2=4(2)(x-1)

a—2
4(2)thereX—X 1andY y 4

X, y coordinates -
y-—4=0 (1 4)
y=4
y—-4=0 (3,4
=3 y=4
y=4
X-axis
Directrix X+2=0 x-1+2=0 x=-1
x+a=0 x+1=0
Length of 4a=28
Latus rectum
Question 4.

Find the co-ordinates of the focus, vertex, equation of the directrix, axis and



the length of latus rectum of the parabola (a) y? = 20x, (b) x2 = 8y, (¢) x2 = -

16y

Solution:

(a) y2=20x

y? = 4(5)x

~a=>5
Vertex 0,0) (0.0)
Focus (a, 0) (5, 0)
Axis x-axis y=0
Directrix x+a=0 x+5=0
Length of Latus rectum 4a 20

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

~a=2
Vertex (0, 0) (0, 0)
Focus (0, a) (0,2)
Axis y-axis x=0
Directrix yra=0 y+2=0
Length of Latus rectum da 8

(c) x* =-16y = -4(4)y

~a=4
Vertex (0, 0) (0, 0)
Focus (0, —a) (0, —4)
Axis y-axis x=0
Directrix y=-a=0 y=4=0
Length of Latus rectum 4a 16

Question 5.

The average variable cost of the monthly output of x tonnes of a firm
producing a valuable metal is ¥ 1/5 x% - 6x + 100. Show that the average




variable cost curve is a parabola. Also, find the output and the average cost at
the vertex of the parabola.

Solution:

Let output be x and average variable cost =y
y=1/5x2-6x+ 100

= 5y =x2-30x + 500

= x%2-30x + 225 =5y - 500 + 225

= (x-15)2 =5y - 275

= (x-15)2 =5(y - 55) which is of the form X2 = 4(5/4)Y
=~ Y average variable cost curve is a parabola

Vertex (0, 0)

x-15=0;y-55=0

x=15;y=55

At the vertex, output is 15 tonnes and average cost is X 55.

Question 6.
The profit X y accumulated in thousand in x months is given by y = -x2 + 10x -
15. Find the best time to end the project.

Solution:

y=-x2+10x-15

=>y=-[x2-10x+ 52-52 + 15]

=y =-[(x~5)? - 10]

=>y=10-(x-5)2

= (x-5)?=-(y-10)

This is a parabola which is open downwards.
Vertex is the maximum point.

=~ Profit is maximum when x - 5 = 0 (or) x = 5 months.
After that profit gradually reduces.

-~ The best time to end the project is after 5 months.

Ex 3.7

Question 1.
If m1 and m; are the slopes of the pair of lines given by ax? + 2hxy + by2 = 0,
then the value of mi + mz is:



@ %
(b) — 2"
(c) 2
(d) — 2
Answer
(b) — 2"
Question 2.
The angle between the pair of straight lines x2 - 7xy + 4y2 = 0 is:
( )tan'(3)
b) tan~" ()
c) tan~! ?)
oin ()
Answer:
(c) tan! (@ )
Hint:

x2—Txy + 4y> = 0
Here2h =-7,a=1,b =4

ang = |2V —ab| _ |2J(2) -4 _ [2/%5 =‘Jﬁ|
a+b 144 | s 5 |
. 9:m"[@}
5
Question 3.

If the lines 2x - 3y - 5 = 0 and 3x - 4y - 7 = 0 are the diameters of a circle,
then its centre is:

(@) (-1, 1)

(b) (1, 1)



(©(1,-1
(d)(-1,-D

Answer:

(©(1,-1)

Hint:

To get centre we must solve the given equations
2x-3y-5=0 ... (1)

3x-4y-7=0 ......... (2)

(1) X3=6x-9y=15

(2)x2=>6x-8y=14

Subtracting, -y=1=>y=-1
Usingy =-1in (1) we get
2x+3-5=0

= 2x=2

=>x=1

Question 4.

The x-intercept of the straight line 3x + 2y -1 =0 s
(@3

(b) 2

(©)1/3

(d)1/2

Answer:

(c)1/3

Hint:

To get x-intercept puty = 0in 3x + 2y - 1 = 0 we get
3x-1=0

x=1/3



Question 5.
The slope of the line 7x + 5y - 8 = 0 is:

(a) ¢
(b) —1
(© 3
(d) —2

Answer:
(b) — L

5
Hint:
Slope of 7x + 5y -8 =0 is = — coefficient —_ _%

y coefficient

Question 6.
The locus of the point P which moves such that P is at equidistance from their

coordinate axes is:
1

@y=
(b)y = -x
(Qy=x
dy=+
Answer:
(Qy=x
Hint:
Al
BO, H—P(x,, 3,
¥
> X

Given PA = PB



y1=Xi1
~ Locusisy =X

Question 7.

The locus of the point P which moves such that P is always at equidistance
from the linex + 2y + 7 = 0:

(@Qx+2y+2=0

(b)x-2y+1=0

(©0)2x-y+2=0

d)3x+y+1=0

Answer:

(@Qx+2y+2=0

Hint:

Locus is line parallel to line x + 2y + 7 = 0 whichisx+ 2y + 2 =0

Question 8.
If kx2 + 3xy - 2y? = 0 represent a pair of lines which are perpendicular then k
is equal to:

(a) +
(b) —5
(c) 2
(d) -2

Answer:

(c)2

Hint:

Herea=k b=-2

Condition for perpendicular is
a+b=0

=>k-2=0

=>k=2

Question 9.

(1, -2) is the centre of the circle x2 + y2 + ax + by - 4 = 0, then its radius:
(a) 3

(b) 2

(c) 4



(d)1

Answer:

(@3

Hint:

Given centre (-g, -f) = (1, -2)
From the given equation c = -4

Radius = /g2 + f2 —c=/1+4—(—4) =9 =3

Question 10.

The length of the tangent from (4, 5) to the circle x2 + y2 = 16 is:
(a) 4

(b) 5

(c) 16

(d) 25

Answer:
(b) 5
Hint:

Length of the tangent from (x1, y1) to the circle x2 + y2 = 16 is
.'B% + y12 —16 =5

Question 11.

The focus of the parabola x2 = 16y is:
(a) (4,0)

(b) (-4,0)

(©) (0,4)

(d) (0,-4)

Answer:

() (0,4)

Hint:

x? =16y
Here4a=16>a=4
Focusis (0,a) = (0, 4)



Question 12.

Length of the latus rectum of the parabola y? = -25x:
(a) 25

(b) -5

(©5

(d) -25

Answer:

(@) 25

Hint:

y2=-25a

Here 4a = 25 which is the length of the latus rectum.

Question 13.

The centre of the circle x2 + y2 - 2x + 2y - 9 = O is:
(@ (1,1)

(b) (-1,1)

(©(1,1)

(d) (1,-1)

Answer:

() (1,-1)

Hint:

26=-2,2f=2
g=-1,f=1

Centre = (-g,-f) = (1,-1)

Question 14.

The equation of the circle with centre on the x axis and passing through the
origin is:

(@A) x2-2ax+y?=0

(b)y?-2ay+x2=0

(o) x*+y?=a?

(d)xz2-2ay+y2=0

Answer:

() x2-2ax+y?=0

Hint:

Let the centre on the x-axis as (a, 0).



This circle passing through the origin so the radius
bV

an

(0, a) (a, uf s

Now centre (h, k) = (a, 0)

Radius = a

Equation of the circle is (x -a)? + (y - 0)? = a2
> x?-2ax+a’+y?=a?

>x?-2ax+y?=0

Question 15.

If the centre of the circle is (-a, -b) and radius is V a? — b® then the equation
of circle is:

(@) x2 +y2+ 2ax + 2by + 2b2 =0

(b) x2 +y%2+ 2ax + 2by - 2b2=0

(c)x2+y2-2ax-2by-2b2=0

(d) x2 + y2-2ax - 2by + 2b2 =0

Answer:

(@) x2 +y2+ 2ax + 2by + 2b2 =0

Hint:

Equation of the circle is (x -h)? + (y - k)? =12
> (x+a)?+ (y+b)?=az2-b?

= x? +y?+ 2ax + 2by + a? + b2 =a% - b?

= X2+ y? + 2ax + 2by + 2b2 =0

Question 16.

Combined equation of co-ordinate axes is:
(a) x2-y2 =0

(b)x2+y2=0

(O xy=c

(d)xy=0



Answer:

(d)xy=0

Hint:

Equation of x-axisisy = 0
Equation of y-axisisx =0
Combine equation is xy = 0

Question 17.

ax? + 4xy + 2y% = 0 represents a pair of parallel lines then ‘a’ is:
(@2

(b) -2

(c) 4

(d) -4

Answer:

(@)2

Hint:

Herea=0,h=2,b=2

Condition for pair of parallel linesis b2-ab =0
4-a(2)=0

= -2a=-4

>a=2

Question 18.

In the equation of the circle x2 + y2 = 16 then v intercept is (are):
(a) 4

(b) 16

(c) +4

(d) 16

Answer:

(c) £4

Hint:

To get y-intercept put x = 0 in the circle equation we get
0+y2=16

~y=414

Question 19.
If the perimeter of the circle is 8m units and centre is (2, 2) then the equation



of the circle is:

@ x-2)2+(y-2)*=4
(b) (x-2)2+(y-2)2=16
O E-4)2+(y-4)2=16

d)x*+y?2=4

Answer:
()x-2)2+(y-2)2=16
Hint:

Perimeter, 2tr = 81t

r=4

Centreis (2, 2)
Equation of the circleis (x - 2)2+ (y-2)2=42=16

Question 20.

The equation of the circle with centre (3, -4) and touches the x-axis is:
(@) x-3)2+(y-4)?=4

(b) (x-3)2+(y+4)2=16

(0 x-3)*+(y-4)?=16

(d)x2+y2=16

Answer:

(b) x-3)2+(y+4)2=16

Hint:

Centre (3, -4).

It touches the x-axis.

The absolute value of y-coordinate is the radius, i.e., radius = 4.
Equationis (x-3)2+ (y+4)2=16

Question 21.

If the circle touches the x-axis, y-axis, and the line x = 6 then the length of the
diameter of the circle is:

(@6

(b) 3

(c)12

(d) 4

Answer:

(@) 6



Question 22.

The eccentricity of the parabola is:
(@3

(b) 2

(©0

(d)1

Answer:
(d)1

Question 23.

The double ordinate passing through the focus is:
(a) focal chord

(b) latus rectum

(c) directrix

(d) axis

Answer:
(b) latus rectum
Hint:

AV

' Ordinate

o
|
Focus
O \‘ }Drd,:ualf

I""*'L:a.lu‘i rectur

Question 24.
The distance between directrix and focus of a parabola y? = 4ax is:

(@a



(b) 2a
(c) 4a
(d) 3a

Answer:
(b) 2a

Question 25.

The equation of directrix of the parabola y2 = -x is:
(@4x+1=0

(b)4x-1=0

(ox-1=0

dx+4=0

Answer:

(b)4x-1=0

Hint:

y? = -X.

It is a parabola open leftwards.
Here4a=1=a=1/4
Equation of directrix is x = a.
ie,x=1/4(or)4x-1=0



