Polar Coordinates

HKDSE MATHS RVVispA

Polar Coordinates HKDSE Problems
. If the polar coordinates of the points 4 and B 6. The rectangular coordix.lates of the po.int P z.are
are (5, 45°) and (12, 135°) respectively, then (-3, —3\/3). If P is rotated anticlockwise
the distance between 4 and B is about the origin through 90° then the polar
coordinates of its image are
A. .
3 A. (3, 150°).
B. 7. B. (3, 330°.
C. 13. C. (6, 1509).
D. 17. D. (6, 330°.
[2006-CE-MATHS 2-27] [2012-DSE-MATHS 2-23]
) ) 7. The rectangular coordinates of the point P are
- If the lre(;tangtlllllar :ltl)ordmlates of t.he point A (-1, \ﬁ). If P is reflected with respect to the
are (-1, 1), then the polar coordinates of 4 x-axis, then the polar coordinates of its image
are .
A, (1, 1359). A. (2, 210°.
B. (1, 225°). B. (2, 240°).
o C. (4, 210%.
C. 2, 135°). ’
(2, 1359 D. (4, 240°.
D. (2, 2259. [2014-DSE-MATHS 2-23]
[2007-CE-MATHS 2-30]
8. The rectangular coordinates of the point A4 are
. If the polar coordinates of the point P are (\ﬁ,.—l)- If 4 is reflected with respect to the
(2, 300°), then the rectangular coordinates of y-axis, then the polar coordinates of its image
P are e
A. (1, 210°.
Y. VI G .
3. 1) B. (1, 240°).
B. (-1,\3). C. (2,210°.
C. (1,43). D. (2, 240°.
D (\lg -1) [2015-DSE-MATHS 2-23]
[2008-CE-MATHS 2-30]
9. The polar coordinates of the points P, O and
R are (3, 160°, (4, 280°) and (6, 340°
. If the polar coordinates of the point are respectivel.y. The perpendicular distance from
(6, 210°), then the rectangular coordinates of Q to PR is
the point are A, 2.
A (3,-33). B. 3.
B (3343 C. 3.
' ’ ' D. 33.
C. (-3\3,-3). [2017-DSE-MATHS 2-25]
D. (-3/3.3).
[ROIO-CEMATHS 2:50] 10. The polar coordinates of the points C, D and E
are (16,127°) m (12,127°) and (5,307°)
. ) respectively. Find the perimeter of ACDE.
. If the polar coordinates of the point P are
(2, 150°), then the rectangular coordinates of A. 54
P are B. 78
A, (_1’\/3). C. 126
B. ( _\/5, -1y, D. 130
2018-DSE-MATHS 2-24
. (1B [ '
D. (=3 1).
[2011-CE-MATHS 2-30]
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11. The point P is translated leftward by 4 units to the
point Q. If the coordinates of the reflection image
of O with respect to the y-axis are (5, —1), then the
polar coordinates of P are

A.

B.
C.
D

Poiar Coordinates

(1,45°)
(1,225°)
(V2,45°
(V2,225
[2020-DSE-MATHS 2-24]
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Distance between Points

1.

Rectangular Coordinates

If P is the point (x, 0), O the point (0, 1)
and R the point (0, x), and PQ = 2RQ, then
x satisfies

X —4x+1=0.
3-8 +3=0.
¥ -2+3=0.
X —4x+3=0.
¥+2x-3=0.

HEOR P

[1972-CE-MATHS B1-17]

If d is the distance between the point (a, b)
and (b, a), then d’ =

A. 0.

B. &+ b
C. 2d+bY.
D. (a-b).
E. 2(a-b)*.

[1983-CE-MATHS 2-29]

The distance between (1-k, k) and (2, 1+k)

is \26. k=

A. 4.
B. 6.
C. 4orb6.
D. 4 or -6.
E. -4 or -6.

[1985-CE-MATHS 2-26]

In the figure, 4, B and C are points on a
rectangular coordinate plane. AC and BC are
parallel to the x-axis and y-axis respectively.
If the coordinates of C are (2, 1) and the
equation of the straight line 4B is y = 2x + 3,
find the distance between 4 and B.
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A.
B.
C. 37
D. 35
E. /65

[2001-CE-MATHS 2-34]

5. If the length of the line segment joining the

points (2, 3) and (k, 1-k) is 4, then k=

A 2.
B. 4.
C. Oor4.
D. 2or2.

[2002-CE-MATHS 2-30]

Collinear Points

6. If the points (1, 1), (3, 2) and (7, k) are on

the same straight line, then k =

A. 3.
B. 4.
C. 6.
D. 7.
E. 10.

[1993-CE-MATHS 2-27]

. The points A(4,-1), B(-2,3) and C(x, 5) lie

on a straight line. Find x.

-5

mEOFP
lJ’lI\JOL

[1994-CE-MATHS 2-26]

Mid-Point

8. If (-2, 3) is the mid-point of (a, =1) and

(4, b), then b=
A 7.
B. 7.
C. -8
D. 8.

[2004-CE-MATHS 2-31]

. The coordinates of the points 4 and B are

(<2, a) and (b, 7) respectively. If the
coordinates of the mid-point of AB are (1,5),
then a =

A, 0.
B. 3.
C. 4.
D. 17.

[2008-CE-MATHS 2-29]
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Point of Division

10.

11.

12.

Rectangular Coordinates

The point P divides 4B internally so that
AP :PB = 2:1. The coordinates of 4 and B
are (x, y,) and (x,, y,) respectively. The
coordinates of P are

=
)
+
o
:
N—

3 3
e (a5 )

[1984-CE-MATHS 2-26)

ABCD is a line segment. AB:BC: CD =
3:2:1. If A=(4,5), D=(10,11), find C.

A. (5 6)
'B. (6,7
C. (7,8
D. 8,9
E. (9, 10)

[1990-CE-MATHS 2-27]

A(-3,2) and B(l,3) are two points. C is a
point on the 4B produced such that AB:BC =
1:2. Find the coordinates of C.

5 7
A (3. 3)

1 8
B. (-3.3)

7
C. (3
D. (54
E. (9,5)

[1996-CE-MATHS 2-53]

. In the figure, AEB and ADC are straight lines.

ED// BC and ED:BC = 2:3. If the
coordinates of 4 and B are (4, 7) and (0, 1)
respectively, find the coordinates of E.

4

8 e C

A. (g, 3)
B. (g, 5)
b &

[1997-CE-MATHS 2-47]

14. A(7,14) and B(1,2) are two points. C is a
point on AB produced such that 4B :BC =
2:1. Find the coordinates of C.

A. (=5, -10)
B. (-2, -4)
C. (3,6
D. (5, 10)
E. (10, 20)

[1998-CE-MATHS 2-54]

Vertices of Polygons

15. In the figure, A(5,3), B(b,1) and C(c, 1) are
the vertices of a triangle. If 4B = AC, then
b+c=

y

A(5,3)

B(b,1) Cle, 1)

HEOR»>
— 00 O\ L W

[1988-CE-MATHS 2-28]

16. PORS is a parallelogram with vertices
P=(0,0), O=(a,b) and S=(-b,a). Find R.

A. (-a, -b)

B. (a, -b)

C. (a-b,a-b)
D. (a-b,a+bh)
E. (a+b,atb)

[1991-CE-MATHS 2-28]
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Rectangular Coordinates

17. The mid-points of the sides of a triangle are
3,4, (2,00 and (4, 2). Which of the
following points is a vertex of the triangle?

A. (35,3)
(3,2
(G, 1
(1.5, 2)
(1,2)

=E0R

[1992-CE-MATHS 2-31]

18. In the figure, ABCD is a parallelogram. The
coordinates of B are

’ ——-75
(-1, 4) " /
/
._!/\ _— >,
Lo
D(-3, -2} 6
1
A (3,2).
B. (3.5).
C. 45).
D. 4, 6).

[2005-CE-MATHS 2-32]

19. If the points (0, 0), (2, 0) and (1, b) are the
vertices of an equilateral triangle, then b =

A, 1.

B. 3.

C. 1or-I1.
D \/Sor—\ﬁ.-

[2006-CE-MATHS 2-31]

Transformation of Points

20. If the point (3, —2) is rotated clockwise about
the origin through 90°, then the coordinates of
its image are

A. (2,3).
B. (3,2).

C. (-2,-3).
D. (-3.-2).

[2007-CE-MATHS 2-29]

21.

22.

23.

The coordinates of the point 4 are (-3, 3). If

A is reflected with respect to the straight line

x = 1 to the point B, then the distance -
between 4 and B is

A. 4.

B. §. ™
C. 6.

D. 8

[2009-CE-MATHS 2-30]

If the point R(-4, -3) is reflected with respect
to the straight line y + 7 = 0 to the point S,
then the coordinates of S are

(-4, -10) .
(-4, -11).
(-10, -3).
(-11, -3).

SR 'S

[2010-CE-MATHS 2-29]

The coordinates of the point 4 are (-3, 2). If
A is translated downwards by 7 units to the
point B, then the coordinates of the reflection
image of B with respect to the straight line
x =1 are

A. (5, 9).
B. (5, -5).
C. (-5,5).
D. (-5,-5).

[2011-CE-MATHS 2-29]

HKDSE Problems

24. If the point (-4, 3) is rotated anti-clockwise

25.

about the origin through 180°  then the

coordinates of its image are

A (-3,-4).
B. (3,4).
C. (4,-3).
D. (4,-3).

[SP-DSE-MATHS 2-26]

If the point (-2, —1) is reflected with respect
to the straight line y = -5, then the
coordinates of its image are

A. (-8, -1).

B. (-2,-9).

C. (-2,11).

D. (12,-1).

[PP-DSE-MATHS 2-25]

Past Paper Review (Multiple Choice)
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26. The coordinates of the point 4 are (—5,—2). 4 is
translated rightwards by 9 units to the point B. B is
then rotated anticlockwise about the origin through
90° to point C. Find the y-coordinate of C.

A —4

Tow
[\

[2019-DSE-MATHS 2-25]

Past Paper Review (Multiple Choice) P.251.1
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1. Let O be the origin. If the coordinates of the 5. The coordinates of two vertices of a triangle
points A and B are (6, 0) and (0, 6) are (-4, -8) and (6, 2). If the coordinates of
respectively, then the coordinates of the in- the circumcentre of the triangle are (k, —4),
centre of AABO are then k=
A. (0,0). A. -1.

B. (2,2). B. 0.
C. (3,3). C. 1.
D. (6-3\2, 6-3\2). D. 2.

[2006-CE-MATHS 2-48] [2009-CE-MATHS 2-52]

2. A
/6\\ HKDSE Problems
/ \a, 6. Let O be the origin. If the coordinates of the
/ \ points 4 and B are (18, -24) and (18, 24)
,/ \ respectively, then the x-coordinate of the
/ J \ orthocentre of AOAB is
8 p A. -14.
. B. 10.
In the figure, 4BC is an acute-angled triangle, C. 12.
AB = AC and D is a point lying on BC such D. 25

that AD is perpendicular to BC. Which of the

following must be true? [PP-DSE-MATHS 2-42]

(1) The circumcentre of AABC lies on AD.
(2) The orthocentre of AABC lies on AD.
(3) The centroid of AABC lies on AD.

7. Let O be the origin. If the coordinates of the
points 4 and B are (0, 12) and (30, 12)
respectively, then the y-coordinate of . the

A. (1) and (2) only circumcentre of AOAB is

B. (1) and (3) only A. 6.

C. (2) and (3) only B. 8.

D. (]), (2) and (3) C. 12.

[2006-CE-MATHS 2-49] D 15.
[2013-DSE-MATHS 2-43]

3. If AABC is an obtuse-angled triangle, which

of the following points must lie outside A4BC? 8. Let O be the origin. The coordinates of the
(1) The centroid of AABC points 'P and QO are (0, 60). and (96, 48)
respectively. The  x-coordinate of the

(2) The circumcentre of AABC orthocentre of AOPQ is
(3) The orthocentre of AABC

A. 6.
A. (1) and (2) only B. 32.
B. (1) and (3) only C. 45.
C. (2) and (3) only D. 48.
D. (1), (2) and (3) [2015-DSE-MATHS 2-42)
[2007-CE-MATHS 2-50]
9. Let O be the origin. The coordinates of the
4. Let O be the origin. If the coordinates of the points P and Q are (p, 0) and (0, g)
points A and B are (48, 0) and (24, 18) respectively, where p and g are positive
respectively, then the y-coordinate of the numbers. If the in-centre of AOPQ lies on the
orthocentre of AABO is straight line 3x + 4y = 3p, then p:gq =
A 7. A, 2:3.
B. 6. B. 4:3.
C. 8. C. 4:9.
D. 32. D. 7:24.
[2008-CE-MATHS 2-52] [2017-DSE-MATHS 2-41]
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10.

11.

12.

Centres of a Triangle

It is given that @ is a positive constant. The
straight line 2x + 5y = a cuts the x-axis and the y-
axis at the points P and QO respectively. Let R be a
point lying on the y-axis such that the x-
coordinates of the orthocenter of APQR is 10. Find
the y-coordinates of R.

A, =25
B. 4
C. 4

D. 25

[2018-DSE-MATHS 2-40]

If AABC is a right-angled triangle with ABC =
90°, which of the following is/are true?

I. The orthocenter of AABC lies on AC.
II.  The centroid of AABC lies inside AABC.
III. The in-centre of AABC lies outside AABC.

A. Tonly

B. IIonly

C. TandIII only
D. IIandIII only

[2019-DSE-MATHS 2-41]

The equations of three sides of a triangle are 4x +
3y=24,4x -3y =24 and x = a, where a is a
constant. If the x-coordinates of the in-centre of the
triangle is 31, then a =

A. 15
B. 31
C. 45
D. 51

[2020-DSE-MATHS 2-40]

Past Paper Review (Multiple Choice)
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Slope of Straight Lines

1.

Equations of Straight Lines

The gradient of the straight line (x+y-+ 1)+
kx-y-1) =0 1s

1+k
A. -1

1+k
B. T~

1-k
C. 11k

k-1
D. 1+ k"

1.

[1977-CE-MATHS 2-36]

The slope of the straight line passing through
(-3,4) and (4, 3) is
A 7.
B. -7.

1
C. 7
D. 1.
E. -1.

[SP-CE-MATHS 2-42]

In the figure, the slopes of the straight lines

£, £,, £y and (¢, are m,, m, my; and m,
respectively. Which of the following is true?

y
A

' 2,

24 Ql

- X

= o 0w
3

V V.V VvV V
3

V V. V VvV V
S

V V. V VvV V
3

[1990-CE-MATHS 2-29]

m, find the slope of OA.

¥

4. In the figure, O4 = AB. If the slope of 4B is

Q

3|~

the slope of PR.

¥
E

B X

[1995-CE-MATHS 2-28]

. In the figure, PQRS is a parallelogram. Find

,—-—"""d_—- R
$(~6,.7) =" f
/ ,‘
/ |
i f‘ »
/ q_ .
! il Q(S.—-‘.’)
P(-8.-4)
L B3
15
15
B. 1
9
C. T
11
D. 9
E. -5

[1998-CE-MATHS 2-33]

Past Paper Review (Multiple Choice)

P. 253



RLON NV RN UNIT 12.4

Equations of Straight Lines

6. In the figure, L,, L,, L, and L, are straight
lines. If m,, m,, m, and m, are the slopes of
L, L, L, and L, respectively, which of the
following must be true?

J A Lg
1._.\ L,
Ly N
>y
O /1 \\ . >1

mp < my, < my < my,
my < m, < my < my

m2<ml<m3<m4

S oW

My < mp < my < my

[2008-CE-MATHS 2-32]

Coefficients of Straight Lines

7. In the figure, the equation of the straight line
is y = mx + c¢. Which one of the following
is true?

y= mx+e

m=>0 and ¢>0
m>0 and ¢<0
m<0 and ¢ >0
m<0 and ¢<0

m>0 and ¢=0

I B

[1983-CE-MATHS 2-35]

8. If a, b and c are positive real numbers, which
of the following graphs could represent the
line ax + by + ¢ = 07?

0 > x
D Y a

o = » X
E VA

[1984-CE-MATHS 2-29]

. If a, b and ¢ are all positive, which of

the following may represent the graph of
ax+ by +c =07

Past Paper Review (Multiple Choice)
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Equations of Straight Lines

C. o

[1996-CE-MATHS 2-29]

10. If a <0 and b > 0, which of the following
may represent the graph of y = ax + b?

”
C 3
\
—‘LK‘E e
\\\
D. . A
“
LT,
N

[2002-CE-MATHS 2-4]

11. If a>0, b>0 and ¢ < 0, which of the
following may represent the graph of the
straight line ax + by + ¢ = 07

12.

e et

N

“~

[2004-CE-MATHS 2-29]

If k<0, which of the following may represent
the graph of the straight line x —y = k?

A. !
N~
\\\
B. \‘
- -——'*-—‘”akvc sanmee ¥
\‘\
C. £ 4
|
A :
/0 o

Past Paper Review (Multiple Choice)
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13.

Equations of Straight Lines

D. 4

Z,,
1

[2006-CE-MATHS 2-28]

The figure shows the -graph of the straight line
ax + by + 1 = 0. Which of the following is
true?

a>0 and b>0
a>0 and b<0
a<0 and b>0
a<0 and <0

SFORp

[2007-CE-MATHS 2-32]

Equations of Straight Lines

14.

Five straight lines (a), (), (c), (d) and (e) are
drawn in the figure above. Which one is the
graph of x — 2y = 1?

15.

16.

17.

18.

A. (a)
B. (b)
C. (o)
D. (@)
E. (o)

[SP-CE-MATHS 2-14]

If the line 2x — 3y + ¢ = 0 passes through the
point (1, 1), then ¢ =

2.
-1.
0.
1.
2.

HEORP

[1983-CE-MATHS 2-26]

The equation of the line passing through
(1, 1) and perpendicular to the x-axis is

A x-1=0.
B. x+1=0.
C. y-1=0.
D. y+1=0
E. x+y=0

[1983-CE-MATHS 2-27]

The equation of the perpendicular bisector of
the line joining (1, 2) and (7, 4) is

A 3x+y+15=0.
B. 3x+y-15=0.
C. 3x-y+9=0.
D. 3x-y-9=0.
E.

x+3y-13=0.
[1985-CE-MATHS 2-27]

In the figure, the equation of the straight line
L is

y
L
45°

Lt] /3 X
A x-3=0
B. x-y-3=0
C. x-y+3=0.
D. x+y-3=0.
E. x+y+3=20

[1995-CE-MATHS 2-27)

Past Paper Review (Multiple Choice)
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Equations of Straight Lines

19. In the figure, the equation of the straight line

L is
¥
i
A x+ty+2=0.
B. x+ty-2=0.
C. x-y+2=0.
D. x-y-2=0.

[2002-CE-MATHS 2-31]

20. If the straight line 5x — 3y = 30 cuts the
x-axis and the y-axis at 4 and B respectively,
then the coordinates of the mid-point of AB
are

3, -5).
(-3, 5).
(5, -3).
(-5, 3).

SN '

[2006-CE-MATHS 2-30]

21. In the figure, the straight lines L, and L, are
perpendicular to each other. Find the equation

of L,.
¥
=/
P/11
30 e
/ () /x
L,
A. x—\/§y=0
B. x+\/§y=0
C. \/3x—_y=0
D. \/§x+y=0

[2008-CE-MATHS 2-31]

22. In the figure, the equation of the straight line

L is
L’A
\
AN
45° N
O ;\ /:\
A, x+ty=4.
B. x—-y=4.
C. x+y=-+4.
D. x-y=-+4.

[2009-CE-MATHS 2-32]

Parailel Lines

23. If the two lines 2x — y + 1 = 0 and
ax + 3y — 1 = 0 do not intersect, then a =

mEary»

[1992-CE-MATHS 2-28]

24. Find the equation of the straight line passing
through (-1, 1) and parallel to 5x + 4y = 0.

A, 4x-59+9=0
B, &x+5+1=0
C. 5x-4+9=0
D. 5x+4-1-=

E. 5x+4+1=0

[1998-CE-MATHS 2-32]

25. In the figure, OABC is a parallelogram. If the
equation of OC is 2x —y = 0 and the length
of CB is 3, find the equation of A4B.

Y

7] A v
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26.

Equations of Straight Lines

HEOWE

[1999-CE-MATHS 2-32]

Consider the three straight lines
L:6x+4-3=0,
3
L,:y= —5x+4 and
Ly: 6x-4y+3=0.

Which of the following is/are true?

(1) L,//L,

2 L,/L,

3 L LL,

A. (1) only

B. (2) only

C. (3) only

D. (1) and (3) only -
E. (2) and (3) only

- [2000-CE-MATHS 2-18]

Perpendicular Lines

27.

28.

If the slopes of two perpendicular straight
lines can be represented by two numbers m,
and m,, then we must have

A, my+m, = -1.
B. m+m,=1.
C. m-my,=0.
D. mm,=1.
E. mm,=-1.

[SP-CE-MATHS 2-43]

In the figure, L, and L, are two straight lines
perpendicular to each other and intersecting
at P on the y-axis. If the equation of L, is
y = ax — 5, then the equation of L, is

y

L

L,

P

29.

30.

31.

32.

1
A. y=—;x—-5.
1
B. y=—;x+5.
C. y=-ax-5.
D. y=-ax+5.
1
E. Y= X

[1986-CE-MATHS 2-22]

The line y = mx + ¢ is perpendicular to the
line y = 3 — 2x. Find m.

A, 2

1
B. - )
C. -2
D

E. -
[1988-CE-MATHS 2-26]

The equation of the straight line perpendicular
to 2x + y—3 = 0 and passing through (1, -1)
is

A x+2y+1=0.
B. x-2y-3=0.
C. x+2y-1=0.
D. 2x+y-1=0.
E. 2x-y-3=20.

[1989-CE-MATHS 2-28]

If the lines y = mx + b and§+’£=lare

perpendicular, find m.

A.

¥y O W
Q
o

=
[

[1990-CE-MATHS 2-28]

Let 4 and B be the points (4, -7) and (-6, 5)
respectively. The equation of the line passing
through the mid-point of 4B and perpendicular
to 3x-4y+ 14 =0 is

A. 3x-4-1=0.
B. 3x+4+7=0.
C. 4x-3y+1=0.
D. 4x+3y-7=0.
E. 4x+3y+7=0.

[1991-CE-MATHS 2-27]
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Equations of Straight Lines

33. Find the equation of the straight line which
passes through (3, —1) and is perpendicular to
2x-y+1=0.

A x+2y-1=0
B. x+2y+1=0
C. x-2y-5=0
D. 2x+y-5=0
E. 2x-y-7=0

[1996-CE-MATHS 2-31]

34. Which of the following lines is perpendicular

XY
to the line ) =17
A, 3x+2y=1
B. 3x-2y=1
C. 2x+3y=1
D. 2x-3y=1

2 Y _
E. 7 =3 1

[1997-CE-MATHS 2-22]

35. If the straight lines 2x — 3y + 1 = 0 and
5x + ky — 1 = 0 are perpendicular to each
other, find k.

A L
p, L0
¢ 2
b 10

[2001-CE-MATHS 2-6]

36. In the figure, the straight lines L, and L,
intersect at (2, 4). Find the equation of L,.

H ’ !'
L \ /
-/
“-15(2 4)
) A ¥
Il \\
/ N
£ S x
a/
Fa
A. x+2y =10
B. x-2y=-6
C. 2x+ty=238
D. 2x-y=0

[2003-CE-MATHS 2-29]

37.

38.

39.

40.

41.

/ 0 \ >.x

In the figure, L, and L, are two straight lines
intersecting at a point on the y-axis. If the
equation of L, is x + 2y -2 = 0, then the
equation of L, is

A, 2x-y+1=0
B. 2x-y-2=0.
C. 2x+y+1=0.
D. 2x+y-2=0

[2004-CE-MATHS 2-30]

If the equation of the straight line L is
x — 2y + 3 = 0, then the equation of the
straight line passing through the point (2, -1)

- and perpendicular to L is

A, x+2y+3=0.
B. x+2y-3=0.
C. Zx+y+3=0.
D. 2x+y-3=0.

[2005-CE-MATHS 2-33)

The straight line 4x + y - 2 = 0 1is
perpendicular to the straight line

A, 4x+y-9=0.
B. 4x-y+9=0.
C. x+4-9=0.
D. x-4+9=0

[2006-CE-MATHS 2-29]

Find the equation of the straight line which is
perpendicular to the straight line x + 2y +3 =
0 and passes through the point (1, 3).

A x+t2y-7=0
B. x-2p+5
C. 2x+y-5
D. 2x-y+1

i

il

0
0
0

[2007-CE-MATHS 2-31]

The straight line 2x + 7y = 5 is perpendicular
to the straight line

A, x+Ty+5=0.
B. 2x-7y+5=0.
C. Ix+2y+5=0.
D. 7x-2y+5=0.

[2010-CE-MATHS 2-31]
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42. If the straight line x + 3y — 211 = 0 is

Equations of Straight Lines

perpendicular to the straight line Aix — 3y + 211
= (0, then k=

-9.
B. -1.
C. 1.
D. 9.

e

[2011-CE-MATHS 2-31]

Intersection of Lines

43.

45.

Two perpendicular lines 4x + y — 4 = 0 and
x —2y +3 = 0 intersect at the point (h, k).
Find 4 and k.

A h=-7, k=-2
1
B. h=-2, k=3
C. h=1, k=2
1
D. h=-4, k=-3
E. h=-3, k=2

[1987-CE-MATHS 2-28]

If the straight lines x — 2y + 5 = 0 and
ax —y+ 1 = 0 intersect at (1, ), find a and

b.

A. a=-4, b=3
B. a=-1, b=0
C. a=1,b=3

D. a=2, b=-3
E. a=2,b=3

[2001-CE-MATHS 2-33]

In the figure, the straight line L;: y = ax+ b
and the straight line L,: y = cx + d intersect

at a point on the positive x-axis. Which of
the following must be true?
Ya
\\ / L
\\\ )
\7‘/ 3

A, ab >0
B. ¢d>0
C. ac = bd
D. ad = bc

[2009-CE-MATHS 2-33]

47.

y
ax+by+ec=0 T kx+l+m=0
AN /
\ /,
\\» /
N ; -

N 0 / X

< | /

|/
X
VRN
/, \

In the figure, the two straight lines intersect at
a point on the negative y-axis. Which of the
following must be true?

(1) ac>0
) km>0
(3) am = ck
@) bm=cl

(1) and (3) only
(1) and (4) only
(2) and (3) only
(2) and (4) only

T 0w p

[2010-CE-MATHS 2-32]

The figure shows the graph of ax +y = 1

and the graph of x + by = 1. Which of the
following is true?
I ax+y=1
x+by=1

S
.
X

/
[

A. a>0
B. >0
C. ab<1
D. ab>1

[2011-CE-MATHS 2-32]
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Division of Points by Lines

48.

49.

50.

51.

52.

Equations of Straight Lines ~

A(-4,2) and B(l,-3) are two points. C is a
point on the y-axis such that AC = CB. Find
the coordinates of C.

31
-=3>-3)
(-1. 0)
(1, 0)
0, -1)
0, 1)

=EOR

[1999-CE-MATHS 2-31]

A(-1, -4) and B(3,4) are two points. The
line x —y = 0 cuts AB at P so that AP: PB

=r:1. Find r.
A. 3
B. 2
C. 1
1
D. )
1
E. 3

[2000-CE-MATHS 2-50]

P(-10,-8) and Q(4, 6) are two points. If R
is a point on the x-axis such that PR = RQ,
then the coordinates of R are

A. (-4,0).
B. (-3,-1).
C. (-3,0).
D. (-2.0).

[2003-CE-MATHS 2-31]

A(2,5) and B(6,-3) are two points. If P is a
point lying on the straight line x = y such
that AP = PB, then the coordinates of P are

A (-2,-2).
B. (-2.4).
c. (1, 1).
D. 4 1).

[2005-CE-MATHS 2-31]

The coordinates of the points 4 and B are
(3,9) and (7, 1) respectively. If P is a point
lying on the straight line y = x + 1 such that
AP = PB, then the coordinates of P are

A (3,2).
B. (3,4).
C. 559).
D. (5. 6).

[2009-CE-MATHS 2-31]

Bounded Area

53.

54.

55.

In the figure what is the area of AOAB?

t 4

5

|1/

| B
/
1o A A
A. 5
B. 9
C. 15
D. 18
E. 20

[SP-CE-MATHS 2-41]

The area of the triangle enclosed by the line

y = =3x + 12, the x-axis and the y-axis is
A. 48.

B. 36.

C. 24.

D. 13.

E. 4.

[1978-CE-MATHS 2-45]

In the figure, the line ax — 2y +5 = 0 passes
through the point (3, 4). What is the area of
the shaded part?

y

ax~-2y+5=0

(3.9

25

10
12
25

m PO p

[1989-CE-MATHS 2-29]
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56. A(0,0), B(5,0) and C(2, 6) are the vertices

57.

58.

Equations of Straight Lines

of a ftriangle. P(9,5), Q(6, 6) and R(2,-9)
are three points. Which of the following
triangles has/have area(s) greater than the area
of AABC?

(1) AA4BP

(2) A4BO

(3) AA4BR

A. (1) only

B. (2) only

C. (3) only

D. (1) and (2) only
E. (2) and (3) only

[1993-CE-MATHS 2-28]

In the figure, the shaded part is bounded by
the axes, the lines x =3 and x +y = 5.
Find its area.

)

A. 105
B. 12
C. 15
D. 195
E. 21

[1994-CE-MATHS 2-27]

In the figure, find the area of A4BC.

Ya
A{3,5)
B{-2 1} CE, 1
0 2z
A. 6
B. 75
C. 14
D. 17.5
E. 28

[1997-CE-MATHS 2-21]

59. In the figure, find the area of A4BC.

A
N
S AN
\ .
() ™ .
- " H\ t 2
N
A 12
B. 15
C. 16
D. 20
E. 25

[2000-CE-MATHS 2-17]

60. In the figure, the area of AABC is -

J/
A
£
SNl
T O 4 o
x~2y+2=0Q

A. 3.
B. 8
C. 9.
D. 18.

[2002-CE-MATHS 2-32]

Family of Straight Lines

61. (x +y) + k(x —3) = 0 represents a family of
straight lines passing through a fixed point.
The fixed point is

A. (3,-3).
B. (3,0).
C. (3,3).
D. (-3,0).
E. (-3, 3).

[1979-CE-MATHS 2-52]
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62.

Equations of Straight Lines

If the straight line 2x + y + &k = 0 passes
through the point of intersection of the two
straight lines x + y -3 = 0 and x—-y+ 1 =
0, find k.

A. 4
-2
2

TOFR

[2003-CE-MATHS 2-30]

HKDSE Problems

63.

64.

¢ s - \

In the figure, the x-intercepts of the straight
lines L, and L, are 5 while the y-intercepts of
the straight lines L, and L, are 3. Which of
the following are true?

(1) The equation of L, is x = 5.

3
(2) The slope of L, is 5
(3) The point (2, 3) lies on L,

A. (1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

Cow

[PP-DSE-MATHS 2-7]

The coordinates of the points 4 and B are
(1, =3) and (-5, 7) respectively. If P is a
point lying on the straight line y = x + 2
such that AP = PB, then the coordinates of P
are

A (=2,0).
B. (-2,2).
C. (0,2).
D. (3, 5).

[PP-DSE-MATHS 2-26]

65.

66.

-~

Y/

P

N

S0/

L,

L

In the figure, the equations of the straight
lines L, and L, are ax +y = b and ex +y =
d respectively. Which of the following are
true?

(1) a<0

2) a<c

(3) b>d

(4) ad > bc

A. (1), (2) and (3) only
B. (1), (2) and (4) only
C. (1), (3) and (4) only
D. (2), (3) and (4) only
[2012-DSE-MATHS 2-25]

\ x+ay+b=0

-1+

The figure shows the graph of the straight line
x+ay+ b = 0. Which of the following are
true?

(1) a<0

2) b<0

(3) a<b

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2013-DSE-MATHS 2-14]
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68.

Equations of Straight Lines

ax+by=1

In the figure, the two straight lines intersect at
a point on the positive y-axis. Which of the
following are true?

(1) a<o0

2) ¢>0

3) b=d

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

’ [2014-DSE-MATHS 2-25]

/ o “x

/]

In the figure, the equations of the straight
lines L, and L, are ax = 1 and bx +cy = 1
respectively. Which of the following are true?
(1) a<o0
2) a<b
3) ¢>0

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2015-DSE-MATHS 2-25]

69.

70.

71.

72.

If the straight lines hx + ky + 15 = 0 and 4x
+ 3y -5 = 0 are perpendicular to each other
and intersect at a point on the x-axis, then &

A, -12.

B. 4.

C. 3.

D. 16.

[2016-DSE-MATHS 2-25]

The coordinates of the points 4 and B are
(9, -2) and (-1, 8) respectively. If C is a
point lying on the straight line x — 2y = 0
such that AC = BC, then the x-coordinate of
Cis

A, 1.

B. 2.

C. 3.

D. 4.
[2016-DSE-MATHS 2-26]
+

In the figure, the equations of the straight

lines L, and L, are x + my = n and x + py =
g respectively. Which of the following are
true?

(1) m<p
2 n>gqg
(B) n+t+m<p+gq

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

SOwp

[2017-DSE-MATHS 2-23]

The straight line L is perpendicular to the
straight line 9x — 5y + 45 = 0. If the x-
intercept of L is -3, then the equation of L is

A. Sx+9+15=0.
B. Sx+9 +27=0.
C. 9x-5p+15=0.
D. 9x-5y+27=0.

[2017-DSE-MATHS 2-24]
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Equations of Straight Lines

73. In the figure, the equations of the straight line L,
and L, are 3x+4+ay=>b and cx+y=d
respectively. Which of the following is/are true?

I. ac <3

II. ad<b

II. bc<3d

A. Ilonly

B. IIIonly

C. IandIIonly
D. IandIII only

[2018-DSE-MATHS 2-6]

74. The equation of the straight line L, is 4x + 3y —
36 = 0. The straight line L, is perpendicular to L,
and intersects L, at a point lying on the y-axis.
Find the area of the region bounded by L,, L, and

the x-axis.
A. 96
B. 108
C. 150
D. 192

[2018-DSE-MATHS 2-26]

75. In the figure, the equation of straight line L is
ax + by + 15 = 0. Which of the following area

true?
¥
3—47—-
\'\\
e
P) 5‘ , x
L a>b
II. a>-3
. b>-5
A. IandII only
B. Iand I only
C. IIandIII only
D. I ITandIII

[2019-DSE-MATHS 2-23]

fan)

76. Find the constant & such that the straight line
3x+2y+k=0and kx + 12y — 6 = O are -
perpendicular to each other.

-8
-4
4
8

TOE>

[2019-DSE-MATHS 2-24]

77. In the figure. the equations of the straight line Ly
andLyarex+ay+b=0andbx +y+c=0
respectively. Which of the following are true?

]

L c<0

I. ab<1

II. ac<b

A. TandII only
B. TandIIIonly
C. IIandIII only
D. ILIandII

[2020-DSE-MATHS 2-8]

78. The equation of the straight line L is kx + 4y —
2k = 0, where k is a constant. If L is perpendicular
to the straight line 6x — 9y + 4 = 0. find the y-
intercept of L.

-3

~
ra

A
B.
C.
D

LS S ]

{2020-DSE-MATHS 2-26]
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Equations of Circles

. Two circles are given by:

Xy -8 -2p-7=0,
Py +8r+2y+7=0.

Which of the following is/are correct?

(1) The circles have the same centre.
(2) The circles have equal radius.
(3) The circles pass through the origin.

(1) only
(2) only
(3) only
(1) and (2) only
None of (1), (2) nor (3)
[1977-CE-MATHS 2-39]

"EORe

. Which of the following points is the centre of

the circle x* + )% + 6x + 8y — 100 = 0?

A. (0, 0)
B. (3,4
C. (6, 8)
D. (-3,-4)
E. (-6, -8)

[SP-CE-MATHS 2-44]

. A circle, whose centre is (a, b), passes

through the origin. Its equation is

Xy +ax+by=0.

x? +y2—ax—by =

X4y +2ax +2by = 0.

X2+ y* — 2ax — 2by = 0.

Xy = 2ax -2by+at+ b = 0.
[1979-CE-MATHS 2-19]

I <

HEOWp

. A circle has its centre at (3,4) and passes

through the origin. Its equation is

X +)? =25,

¥+ -3x-4y=0.

X+ -6x-8y=0.

¥+ +6x+8 =0.

¥ +y—6x -8y +25=0.
[1983-CE-MATHS 2-28]

RN NS

. The line x +y+ k = 0 (k being a constant)

passes through the centre of the circle
Py -ntdy-6=0. k=

2.
-1.
0.
1.
2.

HEORP

[1984-CE-MATHS 2-27]

6. The equation of a circle is x> + )? — 2x + 5y —

7 = 0. Which of the following is/are true?

(1) The circle passes through the point (-1, 1).

(2) The centre of the circle lies in the
second quadrant.

(3) The circle intersects the x-axis at two
points.

(2) only
(3) only
(1) and (2) only
(2) and (3) only
(1), (2) and (3)

mEAw R

[1984-CE-MATHS 2-28]

. In the figure, the circle passes through (0, 0)

and cuts the two axes at (6,0) and (0, -8).
Its equation is

) ‘r
> w"“\\lﬁ t

(/ 0 “‘\ ke
.\ : )

(. -\&\\_ /

X+y-3x+4y =
Xyt 3x—dy
K +y+ 6x—8y =
X+ -6+ 8y
¥+ -6x-8 =0.

[1985-CE-MATHS 2-28]

#EORP
I
coc oo

. The equation of a circle is x*> + > —dx -5 =

0. Which of the following is/are true?

(1) The circle passes through the origin.
(2) The centre lies on the x-axis.
(3) The line x — 5 = 0 touches the circle.

(2) only
(3) only
(1) and (2) only
(2) and (3) only
(1), (2) and (3)

mYORP

[1985-CE-MATHS 2-29]

. Which of the following represents a circle?

222 -8 +5=0

22+ —4x -3y =0
3+ 3)P-5x-7=0
-y -Tx+6p+1=0
PHY+22y+Ty-1=0

[1986-CE-MATHS 2-21]

S SR As
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10. Which of the following straight lines divide(s) 14. In the figure, C is the centre of the circle
the circle (x-1)> + (y+1)> = 1 into two X+ —6x -8 +21 = 0. OA and OB are
equal parts? tangents. If ZAOB = 26, find sin6. -

1) x-y-2=20
2) x+y+2=0
B) x-y+2=0

A. (1) only
B. (2) only
C. (3) only 20 -
D. (1) and (2) only B
E. (2) and (3) only o

[1987-CE-MATHS 2-26]

YA

11. The equation of a circle is x> + y* — 4x + 2y
+ 1 = 0. Which of the following is/are true?

(1) The centre is (-2, 1). C.
(2) The radius is 2 units.
(3) The circle intersects the y-axis at two D.

distinct points.

A. (1) only E.

B 2) onl

C. 53; onlz . [1989-CE-MATHS 2-31]
D

E

u-luﬁl wlw wnls
=) U'|N|
. P

(1) and (2) only

(2) and (3) only 15. In the figure, a circle cuts the x-axis at two

points 6 units apart. If the circle has centre
(4, 5), then its equation is

[1987-CE-MATHS 2-27]

12. Which of the following circles has the lines y
x=1, x=5, y=4 and y = 8 as its
tangents ?
Ao (x-17+ (y-47 =4
B. (x-57%+(y-8?°=4
C. (x-3P%+(y-67=4 @,9)
D. (x-17+(y-87 =4 x
E. (x-57+(y-4’=4
[1988-CE-MATHS 2-27]
) \\__/ X

13. In the figure, C is the centre of the circle
x>+ y* =8 - Ty+ 12 = 0. If the circle cuts
the x-axis at 4 and B, find the area of ACAB.

by

(x-4P2+ (y-5)7% = 25.
(x—4)7 + (y-5)* = 34.
(x-4)?+ (y-5)* = 52.
(x+4) + (y+5) = 34.
(x+4)P + (y+5) = 25.
[1990-CE-MATHS 2-30]

A

C
/\ > x 16. The circle x*> + > + 4x + ky + 4 = 0 passes
A

HEO®P

0 B through the point (1,3). The radius of the
7 circle is
A. )
A. /68.
B. % B. /48.
c. 7 c. 7.
D. 8 D. 6.
E. 14 E. 3.

[1989-CE-MATHS 2-30] [1991-CE-MATHS 2-26]
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17.

18.

19.

20.

21.

Equations of Circles

If 0 <k<h, which of the following circles
intersect(s) the y-axis?

) x-m>+ -k =F,
Q@ -h’+ -k ="
B) G=h’+ -k =H+F
A. (1) only
B. (2) only
C. (3) only
D. (1) and (2) only
E. (2) and (3) only
[1992-CE-MATHS 2-29]
If the line y = mx + 3 divides the circle
x> +3y* —4x -2y -5 =0 into two equal parts,
find m.
1

Ay
B. -1
C. 0

5
D. 2
E. 2

[1992-CE-MATHS 2-30]

A circle of radius 1 touches both the positive
x-axis and the positive y-axis. Which of the
following is/are true?

(1) Its centre is in the first quadrant.
(2) Its centre lies on the line x —y = 0.
(3) Its centre lies on the line x +y = 1.

A. (1) only
B. (2) only
C. (3) only
D. (1) and (2) only
E. (1) and (3) only

[1993-CE-MATHS 2-29]

What is the area of the circle x*> + y> — 10x +

A. 327
B. 34z
C. 36x
D. 134r
E. 138z

[1993-CE-MATHS 2-30]

AB is a diameter of the circle x* + y* — 2x —
2y - 18 = 0. If 4 is (3,5), then B is

@,3).
(1,-1).

(-1,-3).
(-5,-7).
(-7,-9).

FRPOFP

[1994-CE-MATHS 2-28]

22.

23.

The equations of two circles are

x2+y2—4x—6y=0,
P+ +ax+6y=0.

Which of the following is/are true?

(1) The two circles have the same centre.
(2) The two circles have equal radii.
(3) The two circles pass through the origin.

(1) only
(2) only
(3) only
(1) and (3) only
(2) and (3) only

=FORP

[1994-CE-MATHS 2-29]

The table below shows the centres and the
radii of two circles C, and C,.

[ centre | radius |
| . &G . 1. 22 |.:3 I
R S S

Which of the following may represent the
relative positions of C, and C,?

——

[1995-CE-MATHS 2-29]
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Equations of Circles

24. In the figure, the equation of the circle is

y

¥ +yP-5=0.
Xty -2ty =0.
P+ +2x-y=0.
Xy —dx+ 2y = 0.
¥+ +4x -2 = 0.
[1995-CE-MATHS 2-30]

HE 0w R

25. The equation of the circle centred at (a, b)

and tangential to the x-axis is

i

P+ -2ax-2by+a* = 0.

X +yP—2ax -2y + b = 0.

K+ —2ax -2y +d*+ b = 0.

X4y +2ax+ 2y +a> = 0.

x>+ y* + 2ax + 2by + B> = 0.
[1996-CE-MATHS 2-30]

Il

mEOFP»

26. C;: X +)> =4 and C,: X’ +)? = 9 are two
circles. A chord AB of C, touches C,. Find
the length of 4B.

A. A5
245
\[65
21/65

10

mY 0w

[1996-CE-MATHS 2-54]

27. The equation of a circle is given by x* +)* —
4x + 6y — 3 = 0. Which of the following
statements is/are true?

(1) The centre of the circle is (-2, 3).
(2) The radius of the circle is 4.
(3) The origin is inside the circle.

(1) only

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

mEO® P

[1997-CE-MATHS 2-45]

28.

29.

30.

31.

A circle has (a,0) and (0, b) as the end
points of a diameter. Which of the following
points lie(s) on this circle? -

(1) (-a,-b)
(2) (0,0
() (a.b) ™

(2) only
(3) only
(1) and (2) only
(2) and (3) only
(1), (2) and (3)

HEARE»

[1997-CE-MATHS 2-46]

The circle x*> +)? — 2x — 7y = 8 = 0 intersects
the x-axis at 4 and B. Find the length of 4B.

=onwp

AI\O\IO\N
o0
w

[1998-CE-MATHS 2-52]

The equations of two circles are
¥+ +ax-by =0 and
Py -ax+by=0.

Which of the following must be true?

(1) The two circles have the same centre.

(2) The two circles have equal radii.

(3) The line joining the centres of the two
circles passing through the origin.

(1) only
(2) only
(3) only
(1) and (2) only
(2) and (3) only

SERel T

[1998-CE-MATHS 2-53]

In the figure, find the equation of the circle
with 4B as a diameter.

ol

i ,/"x;f" -5y

™

P+ -2x+29-23=0
X2+yP-2+2y-3=0
XY +2-29-23=0
XY+ -2p-3=0
X +yP-25=0

HEOWE

[1999-CE-MATHS 2-51]
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32.

33.

34.

35.

Equations of Circles

¥

70

N/

The figure shows a circle centred at C and
passing through O(0, 0), A(6,0) and B(0, 8).
Which of the following must be true?

(1) C lies on the line g‘ +‘§ = 1.

(2) The radius of the circle is 10.

(3) OC is perpendicular to AB.

(1) only
(2) only
(1) and (2) only
(1) and (3) only
(1), (2) and (3)

HEOEp

[1999-CE-MATHS 2-52]

Two circles with equations (x +1)*> + (y + 1)?
= 25 and (x-11)* + (y - 8)> = 100 touch
each other externally at a point P. Find the
coordinates of P.

A (-3,-2)
7 4

B. (5:3)
C. (3,2
7

D. (5, 5)
E. (7,5)

[1999-CE-MATHS 2-53]

If the centre of the circle x* + )? + kx +
(k+1)y -3 =0 lies on x+y+1 =20, find
k.

3
A. >
1
B. >
C. 0
D. -1
3
E. - )

[2000-CE-MATHS 2-48)

If the straight line y = mx + 1 is tangent to
the circle (x—2)> +3y* = 1, then m =

[2000-CE-MATHS 2-49)

36. Consider the circle x* + y* — 8x — 6y + 21 = 0.

37.

38.

Find the equation of the chord whose mid-
point is (5, 2).

A, x+5y-55=0
B. 3x+4-23=0
C. x+y-7=20
D. x-y+3=0
E. x-y-3=0

[2001-CE-MATHS 2-53]

In the figure, the inscribed circle of AOPQ
touches PQ at R. Find the coordinates of R.

.V“

N, 4

- SJ{’ 3.0ty
19 .

3
a (32
612
B. (5’5)
9 8
¢ (3%
9 16
D. (7’7
[PIpY;
E. (7’7)

[2001-CE-MATHS 2-54]

In the figure, x =0, y—a = 0 and y +a =
0 are tangents to the circle. The equation of
the circle is
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39.

40.

41.

42.

Equations of Circles

A XP+y =4,

B. xX*+)*-2ax=0.

C. X*+y*-2ay=0.

D. X+ +2ax+2ay+a =0.

[2002-CE-MATHS 2-52]

The equation of a circle is given by (x—a) +
(y+ b)Y = a + b*, where a >0 and b > 0.
Which of the following must be true?

(1) The centre of the circle is (a, -b).
(2) The circle passes through the origin.

(3) The circle cuts the x-axis at two distinct
points.

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

CPaOr

[2002-CE-MATHS 2-53]

The circle (x —4)> + y* = 36 intersects the
positive x-axis and positive y-axis at 4 and B
respectively. Find AB.

A. 30
B. 2430
C. 34
D. 24/34

[2003-CE-MATHS 2-54]
If the straight line x + y — 3 = 0 divides the

circle x> + >+ 2x —ky - 4 = 0 into two
equal parts, then & =

A. 4.
B. 4.
C. -8
D. 8.

[2004-CE-MATHS 2-52]

The equation of a circle is x* + y* — 4x + 2y
+ 1 = 0. Which of the following is/are true?

(1) The circle touches the y-axis.
(2) The origin lies outside the circle.

(3) The centre of the circle lies
second quadrant.

in the

A. (2) only
B. (3) only
C. (1) and (2) only
D. (1) and (3) only
[2004-CE-MATHS 2-53]

43.

In the figure, O is the origin. If the equation
of the circle passing through O, 4, B and C
is (x+3)?2+ (y—-4)° = 25, then the area of
the rectangle OABC is

A. 36.
B. 48.
C. 50.
D. 64.

[2005-CE-MATHS 2-53]

44. In the figure, the circle passing through A(0, 8)

and B(0, 2) touches the positive x-axis. The
equation of the circle is

W

ml.f"‘-‘\k

S

X+ -8 -10y+16=0.

X+ + 8+ 10y +16 = 0.

¥ +)P = 10x - 10y + 16 = 0.

X +y?+10x+ 10y + 16 = 0.
[2005-CE-MATHS 2-54]

SOFP

45. Consider the circle x* + y* — 4x + 6y —40 = 0.

46.

Find the slope of the diameter passing through
the point (I, 2).

A -5
B. -3
c. 2L
"3

-1
D.

[2006-CE-MATHS 2-50]

A circle C cuts the y-axis at 4 and B. If
AB = 8 and the coordinates of the centre of C
are (-3,35), then the equation of C is

A, X2+yP+6x-10y = 0.

B. xX*+)y’—6x+ 10y = 0.

C. ¥+’ +6x—-10y+9=0.

D. ¥+ -6x+10y+9=0.
[2006-CE-MATHS 2-51]
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Equations of Circles

47. A circle C touches the y-axis. If the
coordinates of the centre of C are (-3, 4),
then the equation of C is

A (x-3)P%+ (y+4)? =09.
B. (x-3+ (y+4)?=16.
C. (x+3P%+(y-47%=09.
D. (x+37%+ (y-4?%=16.

[2007-CE-MATHS 2-51]

48. Let a be a constant. If the circle x> + > +
ax — 6y — 3 = 0 passes through the point
(-2, 3), then the area of the circle is

A. 8.

B. 10x.
C. léx.
D. 557z.

[2007-CE-MATHS 2-52]

49. The equation of a circle is x° + y? —4x — 8y +
11 = 0. Which of the following are true?

(1) The coordinates of the centre of the
circle are (2,4).

(2) The radius of the circle is 3.

(3) The origin lies outside the circle.

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2008-CE-MATHS 2-53]

50. In the figure, the circle touches the positive x-
axis and the positive y-axis. The coordinates
of the points 4 and B are (21,0) and (0, 28)
respectively. If 4B passes through the centre
of the circle, find the equation of the circle.

N
B
0 A “x

¥+ —12x-12y+36 =0
X+ P —21x - 28y + 196
X2+ ) = 24x — 24y + 144 =
X2 + )% — 42x - 56y + 441

[2009-CE-MATHS 2-53]

FOwF P
[
o oo

51.

52.

53.

Let O be the origin. If 4 and B are points
lying on the x-axis and the y-axis respectively
such that the equation of the circumcircle of
AOAB is x* +y* — 16x — 12y = 0, then the
equation of the straight line passing through A4
and B is

3x+4y-48 = 0.
3x+4y+48 = 0.
4x + 3y -48 = 0.
4x + 3y +48 = 0.

SO P

[2010-CE-MATHS 2-51]

A circle cuts the x-axis at P and Q such that
PQ = 6. If the coordinates of the centre of
the circle are (-5,2), find the equation of the
circle.

X+ -10x+4y-5=0

X+ —10x+4y+ 16 =0

P+ +10x-4y-5=0

P+ +10x -4y + 16 =0

[2010-CE-MATHS 2-52]

TOEP

A circle - C touches the x-axis and passes
through the point (-3, 1). If the centre of C
lies on the y-axis, then the equation of C is

A X+ -5 =0.

B. ¥*+)° 10y = 0.

C. X*+y*+3%x-y=0.

D. X+)y*+6x-29+10=0.
[2011-CE-MATHS 2-51]

HKDSE Problems

54.

55.

_ (1) The coordinates

The equation of a circle is 2x* + 2)? + 8 -
12y + 3 = 0. Which of the following are true?

of the centre of the
circle are (-2, 3).

(2) The radius of the circle is 7.

(3) The point (2,3) lies outside the circle.

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[PP-DSE-MATHS 2-27]

If the straight line x —y = 0 and the circle
x> +y*+ 6x + ky — k = 0 do not intersect
with each other, find the range of values of k.

A. 2<k<18

B. -18<k<-2

C. k<2 or £>18
D. k<-18 or k>-2

[PP-DSE-MATHS 2-41]
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56.

57.

58.

59.

Equations of Circles

WISy — — ‘;‘)“é“ '>'
In the figure, the radius of the circle and the
coordinates of the centre are » and (A, k)
respectively. Which of the following are true?

(1) h+k=>0
2 r=h=>0
3 r—k>0
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

[2012-DSE-MATHS 2-26]

Find the range of values of %4 such that the
circle x> + 3>+ 2x — 4y — 13 = 0 and the
straight line x — y + k = 0 intersect at two
distinct points.

A, 9<k<3
B. 3<k<9
C. k<9 or k>3
D. k<-3 or k>9

[2012-DSE-MATHS 2-42]

The equation of the circle C is 2x* + 2% — 4x
+ 8 — 5 = 0. The coordinates of the points
P and QO are (-1,2) and (4, 0) respectively.
Which of the following is/are true?

(1) The radius of C is 5.

(2) The mid-point of PQ lies outside C.

(3) If G is the centre of C, then ZPGQ is
an acute angle.

(1) only
(2) only
(1) and (3) only
(2) and (3) only

COoEy

[2013-DSE-MATHS 2-25]

Find the range of values of k& such that the
circle x> + )+ 2x— 2y —7 = 0 and the
straight line 3x — 4y + k = 0 intersect.

-8 < k<22
-8 <k<22
k<-22 or k> 8
k<-22 or k=28

el

[2013-DSE-MATHS 2-42]

60.

61.

62.

63.

If a diameter of the circle x> +)* — 8x + ky —
214 = 0 passes through the point (6,-5) and
the slope of the diameter is —4, then k=

A. —6.
B. 4.
C. 13.
D. 70.

[2014-DSE-MATHS 2-26)

If the straight line x —y = k and the circle
¥ +y*+2x -4y -1 =0 intersect at 4 and
B, then the x-coordinate of the mid-point of
AB is

A, 1+k.
B. 1-k.
1+k
C. >
1 -k
D. 3

[2014-DSE-MATHS 2-42]

A circle: C passes through the point (0, 3). If
the cdordinates of the centre of C are (—4,3),
then the equation of C is

A P +y —8x+6p+9=0.

B. ¥+ -8 +6y+16=0.

C. X+ +8x—-6y+9=0.

D. X>+)y?+8x—-6p+16=0.
[2015-DSE-MATHS 2-26]

Find the constant %k such that the circle
X+ + 2x -6y + k=0 and the straight line
x +y+4 =0 intersect at only one point.

A. -16
B. -8
C. 8
D. 16

[2015-DSE-MATHS 2-41]

The equation of the circle C is 3x% + 3y -
12x + 30y + 65 = 0. Which of the following
are true?

(1) The radius of C is 14.
(2) The origin lies outside C.
(3) The coordinates of the centre of C are
2, -5).
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2016-DSE-MATHS 2-27]
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65.

66.

67.

68.

Equations of Circles

The straight line 2x — y — 6 = 0 and the
circle x*> + > — 8y — 14 = 0 intersect at P and
Q. Find the y-coordinate of the mid-point of
PO.
A —4
B. 2
C. 2
D. 4

[2016-DSE-MATHS 2-41]

The equations of the circles C, and C, are
¥+ + 8 -4y -5 =0 and 2% + 2% +
8x —4y — 5 = 0 respectively. Let G, and G,
be the centres of C, and C, respectively.
Denote the origin by O. Which of the

following is/are true? '

(I) G,, G, and O are collinear.
(2) The radii of C, and C, are equal.
(3) O is equidistant from G, and G,.

(1) only
(2) only
(1) and (3) only
(2) and (3) only

oW

[2017-DSE-MATHS 2-26]

The equation of the circle C is 5x? + 5y —
30x + 10y + 6 = 0. Which of the following is
frue?

A. The origin lies inside C.

C lies in the second quadrant.

The circumference of C is iess than

The coordinates of the centre of C are (13.—3)

o 0w

[2018-DSE-MATHS 2-27]

Denote the circle 2x? + 2y* + 4x — 12y + 15 =
0 by C. Which of the following is/are true?

L The area of Cis 257.
II.  The point (—3,3) lies outside C.
III. The cenfre of C lies in the fourth quadrant.

A. Tonly

B. IIonly

C. Tand I only
D. Il and Il only

[2019-DSE-MATHS 2-27]

69.

Let & be a constant. The straight line 3x —y —
2=0 and the circle 5x% +5y® + kx + 4y —
20 = 0 intersect at the points P and Q. If the x-
coordinates of the mid-point of PQ is 2. find £.

A, 152
B. -52
C. 148
D. 248

[2019-DSE-MATHS 2-37]

The equations of the circles C; and C, are 2x* +
2y +4x+8y—149=0 and x®+y?—8x—
20y —53 =10 respectively. Which of the
following is‘are true?

I.  The centre of C, lies on C,.
. Theradii of C; and C, are equal.
1. ¢ and C, intersect at two distinct points.

A. Ionly

B. Ionly

C. TandIII only
D. IIandITonly

[2020-DSE-MATHS 2-27]

71. Find the range of values of ¢ such that the circle

x? + y® — 6x + ¢y — 7 = 0 and the straight line
X —y + 9 = 0 intersect.
A. —-56=c<8
B. -8=c¢<56
C. c<-56orc=8
D. ¢c<—-8orc =56
[2020-DSE-MATHS 2-41]
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