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Equations of Straight Lines

Name:

Class:

1. The equation of a straight line L is kx + 5y — 2k = 0, where k is a constant. If L is
perpendicular to the straight line 10z — 4y + 7 = 0, find the y-intercept of L.

4

A. 5

2

B. 3
2
C. v
4
D. v

2. Find the constant k& such that the straight lines 4z — 6y = 5k and kx + 9y = 4 do not
intersect.

A -9
B. -6
C.6
D.9

3. The straight line L is perpendicular to the straight line 8z — 3y + 24 = 0. If the x-intercept of
L is —4, then the equation of L is

A 3x+8+12=0
B.3z+8y—12=0
C.8z—3y+12=0
D.8z—3y—12=0
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4. The equation of the straight line L; is 3z + 4y — 24 = 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, Ly, and the x-axis.

A. 24

3 7
T2

C. 48
D. 75

5. Find the constant a such that the straight lines 3z + (a +2)y — 7=0and az — 6y + 1 =0 are
perpendicular to each other.

A. —6

B. —4

C.2

D.4
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6. The figure shows the graph of the straight line mz + ny = 4.

y

Which of the following are true?

. m >0
N.n<O
M.m+n=20
A.land Il only
B. I and lll only

C. llland Ill only
D. I, lland ll
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7. In the figure, the equations of the straight lines L; and Ly areaz +y=band cx +y =d
respectively.

y

X
— L e— L
Which of the following are true?
l.La>0
Il.a>c
. b >d
IV. ad > be

A. 1 Il and Il only

B. L, lland IV only
C.I,Illand IV only
D. LI, IIand IV

8. If the straight lines hx + ky + 12 = 0 and 4z + 3y — 8 = 0 are perpendicular to each other
and intersect at a point on the x-axis, then k£ =

A. -8

B. -6

C.6

D.8
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9. The coordinates of the points A and B are (5, —2) and (—1, 6) respectively. If C is a point
lying on the straight line  — 2y = 0 such that AC = BC, then the x-coordinate of C is

A. -2
B. -1
C. -3
D. -4

10. The coordinates of the points A, B and C are (2,4), (6,10) and (8,2) respectively. Let P be
a point such that AP is a median of AABC. Find the equation of the straight line which passes
through A and P.

A 2r—5y+16=0
B.2z —5y— 16 =0
C.hx—2y—2=0
D.bz+2y—18=0
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Equations of Straight Lines

Answers

o

Rewrite 10z — 4y + 7 = 0 in slope-intercept form:

Ay — 10z + 7
5T
Yy=3%771

5
The slope of this line is X

2
Since L is perpendicular to it, the slope of L is ~F

Rewrite kx + by — 2k =0 as

by = —kx + 2k
k 2k
V=TT R
. k 2
Equating slopes: —F5 = g S0 k=2.

: . 2k 4
The y-intercept of L is = =5

B-

Two straight lines do not intersect when they are parallel and distinct.
From 4z — 6y = bk:

by =4 5k, so lope—4—2
f— :B_ 7_7_'
Y ,SO'S 6 3
From kz + 9y = 4:

k
9y = —kz + 4, so slope = ~9

k2
For the lines to be parallel, 9~ 3 hence k = —6.
When k = —6, the equations become 4z — 6y = —30 and —6z + 9y = 4.
3
Multiplying the first equation by 2 gives 6z — 9y = —45, or —6x + 9y = 45, which is

not the same as —6x + 9y = 4.

So the lines are parallel and distinct, and therefore do not intersect when k£ = —6.
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From 8z — 3y + 24 =0:

8
3y = 8z + 24, so slope = 3

3
The slope of L is therefore 3
L has x-intercept —4, so it passes through (—4,0).

Using the point-slope form:

3
y-0=-2(—(-1)
3
y= —§($+4)
By = —3x — 12

3z +8y+12=0

i

For 3z +4y — 24 =0, set z = 0 to get y = 6. So L; meets the y-axis at (0,6).

3 4
Slope of L is 1 so slope of Ly is 3"

4
Equation of Ly: y — 6 = 3% ie. 4z — 3y + 18 = 0.
x-intercept of Li:sety =10, x = 8.

9
x-intercept of Ly:sety=0,42z+18 =0,s0 = = —5

9
The bounded region is a triangle with vertices (—5, 0), (8,0) and (0,6).

Area = 2x b height = » x (8 k 6= o x 2 g
rea—z ase X nelg —EX 5 X —§X?X —E
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3
Slope of the first line: from 3z + (a + 2)y — 7 = 0, slope m; = o139 (provided

a # —2).

Slope of the second line: from ax — 6y + 1 = 0, slope my = —.

(=2 ]

For perpendicular lines, mymy = —1:

3 a
(_aJr 2) (6) =1
3a
6(a + 2)
a
2(a+2)

a=2(a+2)

a=2a+4

a=—4

Check: a = —4 # —2, so it is valid.

Lo I
The line passes through (2,0) and (0, —1).
Substitute (2,0) into mz + ny = 4:
2m =4=m =2 > 0. So |l is true.
Substitute (0, —1):
—n=4=n=—-4<0.Sollis true.
Thenm+mn =2+ (—4) = -2 # 0. So lll is false.

Therefore only | and Il are true.

=1
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Rewriteas y = —ax +band y = —cx + d.
Both lines have negative slopes, so —a < 0 and —c < 0, givinga > 0 and ¢ > 0. Thus |

is true.
From the figure, L, is steeper than L. Since both slopes are negative, the slope of

L, is smaller than the slope of Ly, i.e. —a < —c. Multiplying both sides by —1 gives
a > c. Thus llis true.
The y-intercept of L; is greater than that of Ly, so b > d. lll is true.

b d b d
The x-intercepts are " and p respectively. From the figure, " < . Since a, ¢, b and

d are all positive, multiplying both sides by ac yields bc < ad, i.e. ad > be. |V is true.
Therefore |, II, Il and IV are all true.

o

4
Slopeof 4z + 3y —8=0s ~3

h
Slope of he +ky +12=0is %

Perpendicular: product of slopes = —1:

(3)(8)-2-

4h—3k:>h—%.

They meet on the x-axis, so put y = 0:

From the second line: 4z —8 =0 =z = 2.

From the first line: h(2) +12=0= 2h = —12 = h = —6.
3k 3k

—-6=—=6=— =k =28,
Then 1 1
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C lies on the line z — 2y = 0, so let C' = (2t,¢).

Since Cis equidistant from A and B, C lies on the perpendicular bisector of AB.
5+ (-1) —2+6Y

6-(-2) 8 4

Slope of AB: ﬁ = —_6 = —g

Midpoint of AB: (

3
Slope of the perpendicular bisector: 1

3
Equation of the perpendicular bisector: y — 2 = Z(m —2)

4(y — 2) = 3(xz — 2)

y—8=3x—6

3z — 4y +2 =0,

Solve simultaneously with z — 2y = 0 (i.e. z = 2y):
3(2y) —4y+2=0

6y —4dy+2=0

2y = -2

y=—-1,s0x= -2,

The x-coordinate of Cis —2.

o

6+8 10+2
The midpoint M of BC is (T’ ) = (7,6).

2

Since AP is a median, P lies on the line AM, so the required line is the line through A
(2,4) and M (7,6).

-4
7-2

2
Slope = =5

[0 )

Equation: y —4 = —(z — 2)

5(y—4)=2(zx—2)
by — 20 =2x — 4
2¢ — by +16 = 0.
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