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CHAPTER 7
Coordinate geometry

UNIT 1: The distance between two points

QuESTION 1 Write down the distance between each pair of points.

a A(3,6)and B(7, 6) AB = b C(5,2) and D(5,7) CD =
¢ E(-3,5)and F(-3,0) EF= d GG5,4)and HO,4)  GH=
e 1(7,2)and J(11,2) = f K(1,2)andL(2,2) KL=
g M(1,1)and N(1, 8) MN = h 0@4,4)and P4, 9) OP =

QUESTION 2  Use Pythagoras’ theorem to find the distance AB in each diagram. Leave your answers
in surd (square root) form where necessary.
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QUESTION 3 Use Pythagoras’ theorem to find the length of each interval. Leave your answers in
surd form where necessary.

b . (5,6), C !
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QUESTION 4 ABCD is a rectangle. Find:

a the coordinates of the vertex A A
b the length of the interval 4 B4
i AB ii BC 2
i CD iv DA ~—t+t5 e
v BD vi AC BENE €=
Y
¢ The perimeter of ABCD d The area of ABCD
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Coordinate geometry

UNIT 2: The distance formula

QUESTION 1 Use the distance formula d = \/ (x, = x)” +(y, —y)° to calculate the distance between
the following pairs of points. Leave your answers in surd form where necessary.

a A(l,3)and B(S, 7) b A®4,2)and B(11, 1) ¢ C(-2,3)and D(5, 2)

d EG,1)and F(8, 2) e G@3,9)and H(S, 12) f 1(3,8)and J(2,5)

QUESTION 2  Calculate the distance between the following pairs of points correct to one
decimal place.

a A(5,8)and B(-1, -2) b C(4,9)and D, 5) ¢ E6,7)and F(0,-2)
d G@3,7)and H(9, 15) e I(5,6)and J(7,10) f K(1,6)and L(2,5)
QUESTION 3

a What is the square of the distance between the points A(-3, 4) and B(1, 9)?

b Find the perimeter of the triangle whose vertices are A(6, 0), B(9, 6) and C(1, 0).

QUESTON 4 The points A(-2, 3), B(5, 3), C(5, —1) and D(-2, —1) are the vertices of a rectangle.

Find:
a thelength AB = b the length BC =
¢ thelength CD = d the length DA =
e the exact length AC = f the exact length BD =
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Coordinate geometry
UNIT 3: The midpoint of an interval

QuESTION 1
a What number is halfway between 6 and 10?

b What is the average of 6 and 10?

6+ 10
2

d What number is halfway between —2 and 12?

¢ Find

e What is the average of -2 and 127

-2+12

f Find 5

QUESTION 2 ~ What number is halfway between the point A and the point B on each number line?

A B A B
4 <t t—t—t—t—t—t—tt+—t+++> b et
0 1 2 3 4 5 6 7 -2 -1 0 1 2 3 4 5
A B A B
C = t } & } t t > d < L4 } t t t t —>
0 1 2 3 4 5 6 7 -1 0 1 2 3 4 6

QUESTION 3 Find the number that is halfway between:

a Oand 16= b 4and12= ¢ 2and 10=
d 3and15= e land 3= f -land7=
g —2and6= h 4and4-= i 2and18=
J Sand15= k 3and17= I land19=

QUESTON 4 Consider the points P(4, 10) and Q(6 and —2).
a Use the x-coordinates of the points P and Q to find the number halfway between 4 and 6.

b Use the y-coordinates of the points P and Q to find the number halfway between 10 and 2.

¢ What are the coordinates of the point M, which is halfway between P and Q?

QUESTION B If x, and x, are given, find the value of x when x = xlTHZ
a x,=3andx =21 b x=-2andx =8

¢ x,=5andx, =13 d x=4andx, =10

e x=landx,=9 f x=-6andx =14
g x=—4andx, =8 h x=-6andx, =10
i x=-S5andx, =7 j x=-2andx =16
k x =-7andx =-1 I x=-8andx =-2
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Coordinate geometry

UNIT 4: The midpoint formula

X +

QUESTION 1 Use the midpoint formula Tx and % to find the midpoint of the interval joining
each of the following sets of points.

a A(0,6), B0, 10) b AQ2,7),B(@,9) ¢ C(-2,-5),D(-17,9)

d E4,9),FG@8,3) e G(8,8),H(6,0) f 10,8),J4,4)

QUESTION 2  Use the midpoint formula to find the midpoints of the intervals joining the following

points:
a P((2,-5),0@,5) b R(9,3),5(7,5) ¢ A(, 13), B(11, 11)
d C4,5),D6,9) e E(-3,-6), F(1,4) f G(4,6), HES,-2)

QUESTION 3 The points O(0, 0), A(1, 4), B(6, 4) and C(5, 0) are the vertices of a parallelogram.
a Find the coordinates of the midpoint of OB. b Find the coordinates of the midpoint of AC.

¢ Are the midpoints of OB and AC the same?

d What can you say about the diagonals of the parallelogram?

QUESTION 4 Find the coordinates of the centre of the circle if the endpoints of a diameter are:
a A(-2,9),B(9,06) b C(6,0),D4,?2) ¢ EG3,11),F9,9)

d G(5,6), H(, 10) e [(-5,-8),J(-1,2) f K(-5,5),L(7,-3)

QUESTION B The vertices of a triangle ABC are A(2, 13), B(14, 15) and C(-3, 5). Find the midpoint of
each side.

QUESTION 6  Prove that the midpoint of A(5, —8) and B(-5, 8) is the origin.
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oordinate geometry

UNIT 5: Finding an end point

QUESTION 1 For each diagram, find the coordinates of A, given that M is the midpoint of AB.

a

b

A
T

QUESTON 2 The coordinates of the midpoint M of an interval and one of its end points A, are given.

a

(&

i

Find the coordinates of the other end point B.
M(4,7) and A(1, 6) b M(5,9)and A(1, 7) ¢ M(6,-3)andA4,1) d M(0,8)and A(4, 10)

M(5,9) and A(1, 7) f M4, 3)and A0, 0) g M(@3,9)and A(-1, 5) h M(7,9)and A4, 5)

M(2, 1) and A(S, -5) J M(4,9)and A0, 2) k M8, 4)and AGS, 2) I M@, 0)and A(7, 3)

QUESTION 3 Given the coordinates of the centre C of a circle, and one end point B of a diameter, find

the coordinates of the other end point A of the diameter.

a (C(2,4)and B(O, 1) b (C(@3,7)and B(2, 6) ¢ C(-1,2)and B(-4, 4)
d C(-2,5)and B(-6, 4) e ((0,0)and B(-4, -6) f (C(6,9)and B4, 6)

g C(-1, 8)and B(-4, 3) h C(-3, 1) and B(-7, 0)

QUESTION 4

a
b
c

d

62

(3, 6) is the midpoint of AB and A is the point (0, 2). Find the coordinates of B.

If the midpoint of (a, b) and (9, 9) is (6, 2). What are the values of a and b?
If the midpoint of (5, p) and (7, —4) is (6, 3). What is the value of p?

If the midpoint of (x, 5) and (9, y) is (1, 6). What are the values of x and y?
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Coordinate geometry

UNIT 6: The gradient of a line

QuESTON 1 State whether the gradient of the line < is positive or negative.
a YA b YA ¢ yA d yA

N ' ‘
— N

=Y

> 7 > >
X
X
N /
QUESTON 2  Find the gradient of each line.
a A6 b A c A
4 4 4
A 2 2 2,
) n 7 2
1 5 1
X Py X
651432 4 654327, 4 =6-5-443-2 14 2
. ;‘) .
3 2
4 L ) ol 4
6 N\ Pa 6
d "he 4 e 36 f A6
S A
4 4 4
3 3 3
o} 2 o}
1 . 1
1 £ X B
—46-5-4-3-2 |} | =6-5-4-3-2 |4 45 —6-5-4-32 |}
. 2 2.
2 3. 2.
4 4 4
P4
5
6 6
N
y . y
g “As h ¢ 1 M
5, Z 4
4 3
3 ) 5y
& 2 1 1
1 X
X
d65 4030 |, 4 do15-24-33 |,
J6-5-14-3-2 |4 4 . X
2 3 3
3 ¥ 4 4
4
s i 6
6

© Pascal Press ISBN 978 1 74125 271 2

Excel ESSENTIAL SKILLS Year 9 Mathematics Revision & Exam Workbook



© Pascal Press ISBN 978 1 74125 271 2

Coordinate geometry

UNIT 7: The gradient formula

QUESTON 1 Use the gradient formula m = i z:i - to find the gradient of the straight line passing
through: o

a A(3,5)and B(7,-1) b C(2,5) and D(-2, 1) ¢ E,7)and F(4, 3)

d G(,-1)and H(6, 4) e I(1,0)and J4,9) f K(0,0)and L(5, 8)

QUESTION 2  Find the gradient of the line between:

a A(-2,-3)and B(3, 2) b C(0, 5) and D(5, 0) ¢ E(6,0)and F(1,-5)

d G(5,5)and H(2,-5) e I4,3)and J(1,4) f K(6,8)and L(1,-1)

QUESTION 3 Show that A(0, —5), B(3, 1) and C(-2, —9) are collinear.

QUESTION 4 A line passes through the points A(1, 3) and B(x, 7) and its gradient is 1.
Find the value of x.

QUESTION 8 Show that the four points A(—2, —3), B(-5, 2), C(0, 4) and D(3, —1) are the vertices of a
parallelogram.

QUESTION 6  Which of the following sets of points is collinear?

a (3,7),(0,4)and (8, 2)
b (0,1),(-1,-1)and (2,5)

64
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Coordinate geometry

UNIT 8: Gradient and y-intercept of the liney=mx+ b

For each of the graphs drawn below, write:
a the y-intercept b the gradient

¢ whether the gradient is positive or negative

d whether the line is leaning to the right or to the left.

"¢ .
1 2 5
4 4
3 2
o] o}
I 1
X X
“6514-3/2 |, 4 J6-5-4-3-2 A 45
. .
4 4
6
a a
b b
c c
d d
|
“As 6
3 4
X,
4 4
3 3
o) o}
1 1
! i \ .
Tois 40 1, TS5 4301,
), — .
—13 3
~ 4 1 \
6 6
a a
b b
(¢ C
d d
y 6 y 6
5 5 6
4 4
3 2
o] ‘ o)
} 1
X X
Tos 432 |, i To5 4R |, + 5
.
2 2.
4 4
g 6
a a
b b
C C
d d
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Coordinate geometry
UNIT 9: More on gradient and y-intercept of the liney=mx+ b

For each of the equations given below,

a Complete a table of values. b Draw the graph of the line.
¢ Write the gradient of the line. d State whether it is positive or negative.
e State whether the line is leaning to the left f  Write the coefficient of x.
or to the right.
g Isit the same as the gradient? h  Write the y-intercept.

i Is it the same as the constant term of the equation?

QUESTION 1 QUESTION 2
a y=x-3 a y=-2x+3
X 0 1 2 X 0 1 2
y y
y y
b “6 b “6
- ' > - ! >
dosh3h [, 456 o5 [, 456
oy oy
C C
d d
e (4]
f f
h h
i i

QUESTION 3 For each of the lines given below write:
i the gradient ii the y-intercept.

a y=8x-5 b y=2x+3 c y=-3x+7
i i i
ii ii ii
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Coordinate geometry

UNIT 10: Different forms of linear equations

QUESTION 1 Write each of the following equations in general form.

a 3x+5=9 b 2x-y=7 - ¢ y=3x-4
d 4x-3y=8 e 9x-y=7 - f y=-2x-6
g x-5=7y = h 4x-13y=-18__ i y:§+2

QUESTION 2  Write each of the following equations in the gradient-intercept form.

a 10+y=6x b 4y=8x+32 ¢ 3y=-2x+1
d 6y-3x=12 = e y+5x=0 - f 9%x-4y=12
g x+y=2 - h 3x-2y=7 i 4y=3x-8

QUESTION 3 Write down the gradient (m) and the y-intercept (b) for each of the following.
a y=3x+1 - b y=9%-5 - ¢ y=-x-3

—_

d y=-4x+7 e y=§x—5 - f y==x-2

~

QUESTON 4 Write the equation of the line in the gradient-intercept form when the gradient (m) and
the y-intercept (b) are given.
a m=3b=2 = b m=9b=-3 ____ = ¢ m=-1,b=7

,b=5 00 e m=-,b=1 ___ 0@ f m=-7,b=8

3
d n’l—z

QUESTION B Write the equation in the form y = mx + b of the line that passes through the given
point and has the given gradient.

a A(3,2),m=4____ b A4, -Hym=2___ ¢ A(1,5),m:%

f A@,8),m=-3

\

d A(1,8),m:§— e AQ,5),m=
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Coordinate geometry

UNIT 11: Determining whether or not a point lies on a line

QUESTION 1
a Show that the point (-2, 3) lies on the line y = x + 5

b Does the point (0, —3) lie on the line 3x — 2y = 6?

¢ Show that the line 2x — y + 3 = 0 passes through the points (0, 3), (2, 7) and (-4, -5)

QUESTION 2  State whether the point given after each linear equation lies on that line:

a 2x+y=4 (1,2 b 3x—y=6 (0,-6)
¢ y=4x-5 (-1,-9) d 3x—4y=12 (4,-2)
e 2x+5y=10 (0,2) f y=-2x+3 (2,1

QUESTION 3 Does the line pass through the origin (0, 0)?

a 3x-4y=12 b 7x-2y=0
¢ 9x=4y d 2x-7y=8
e y=-5x f y=4x-7

QUESTON 4 Find the missing coordinates to make each of the following points satisfy the
equationy = 2x — 5

a (07 ) b (9_1) C (37 )
d -2, ) e (1, ) f (.5
QUESTION B

a If the point (-3, -5) lies on the line px — y + 4 = 0 find the value of p

b The straight line y = mx + 6 passes through the point (-3, 3). Find the value of m
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Coordinate geometry

TOPICTEST

Time allowed: 15 minutes

PARTA

Total marks: 15

1 The gradient of the line that passes through the points (0, 5) and (2, 9) is

® 3 -3 © 2
2 The slope of the line y = %x +5is

® s = ©
3 The gradient of the line 2x — 5y =10 is

® 2 5 ©
4 The point (9, —1) lies on which of these lines?

A 3x+y-6=0 3x-y+6=0
5 The distance, in units, between the two points A(0, 2) and B(8, 8) is

® 6 8 © 10
6 The equation 2y — 3x = 6 expressed in general form is

A 2y-3x+6=0 2y-3x-6=0
7 The equation 6x — y = 7 expressed in gradient-intercept form is

@ 6x=y+7 y=6x+7 © y=6x-7
8 The midpoint of the interval joining the points (1, —3) and (-3, 5) is

® -1 -1, 1) © @
9 The gradient of the line represented by the equation 3x — 5y =5 is

3 5

® 3 ] © 3
10 The distance between the points (2, 8) and (-1, 3) is

B 6 J122 © 34
11 The line y = 5x passes through which of these points?

@A) .- (0,0) © ©.n

12 Find the distance, in units, between the origin and the point (12, 5)

® Vi ® s © 12

W=

W

13 Find the gradient of the line represented by the equation 2x + 2y — 1 = 0.

2

® - ® ! © -

14 Write y = 3x — 4 in general form.
@ y-3x=-4 y+4=3x

15 Write 4y — 3x = 12 in gradient-intercept form.

@ y:%x—?) y:§x+3 © y=—§x—3

(© x+3y-6=0

(© -3x+2y-6=0

(© y-3x+4=0

Marks
® *
® -
® ;
@ x+3y+6=0
o »
@ 3x-2y+6=0
@ y=—6x+7
® civ
®
®
® .0
® i
®
@ 3x-y-4=0
@ y=-lx+3

Total marks achieved for PART A

15
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Coordinate geometry
TOPICTEST PARTB

Instructions

This part consists of 15 questions.
Each question is worth 1 mark.
Write only the answer in the answer column.

]
]
]
e For any working use the question column.

Time allowed: 20 minutes Total marks: 15

Questions Answers Marks

1 For the points A(-2, 6) and B(3, 5) find:

a the distance AB as a square root

b the midpoint of AB

¢ the gradient of AB

d the equation of the line AB is x + 5y = 28 in general form.

e the equation of the line AB in gradient-intercept form.

2 a What s the distance from (-2, 7) to (-2, -3)?

b Find the square of the distance between the point A(-3, 5) and B(1, 9)

-

¢ Find the exact distance between the origin and the point (4, 8)

H

d Find the midpoint of (-5, 7) and (5, -7)

.

e The coordinates of the midpoint of AB are (2, 2). If A is the
point (-1, —3), what are the coordinates of B?

H

3 a Are the points A(0, —4), B(1, -2) and C(-3, —10) collinear?

H

b If the end points of the diameter of a circle are (-3, 4) and
(7, 6), what are the coordinates of the centre?

H

¢ The midpoint of P(2, 8) and Q(a, b) is M(4, —4). Find the
coordinates of point Q.

d Which of the points (-2, —2) and (2, 2) lies on the line y = 5x — 8?

e Find the equation of the line that has gradient —% and y-intercept of 6.

Total marks achieved for PART B

15
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. ~ CHAPTER 8
Linear and non-linear relationships

UNIT 1: Tables of values

QUESTION 1 Complete each table of values.

a y=2x+1 b y=3x+2 c y=2x-3
X y X y X
0 -2 -3
1 -1 0
2 0 3
3 1 4

d y=5x-4 e y=4x+1 f y=3x-8
X y X y X
-1 -3 -6
0 -1 —4
4 1 0
5 3 2

QUESTION 2 Complete each of the following:

a m=2n-5 b a=3b+7 ¢ p=2¢g+10
n m b a q
-1 1 -1
0 2 0
1 3 1
2 4 2

d s=3r+1 e y=4x-7 f 2x+y=3
t s X y X
-1 -2 -2
0 -1 -1
1 0 0
2 1 1

© Pascal Press ISBN 978 1 74125 271 2
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Linear and non-linear relationships

QUESTION 1
a x=2;y=1

Point of intersection:

UNIT 2: Graphing points of intersection

Graph each pair of lines on the same number plane and find their point of intersection.

[}

b x=4;y=-3

QUESTION 2 Graph each pair of lines on the same number plane and find

Point of intersection:

2 Y

a y=2x+1;y="2x+1

72

2 Y

ir point

of i

ntersection.

A

2 4

y=2x+1 y=-"2x+1
X 0 1 2 X 0
y y

Point of intersection:

y=2x-1;y=x-2

y=2x-1 y=x-2
X 0 1 2 X 0
y y

Point of intersection:

=Y

4
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Linear and non-linear relationships

UNIT 3: Meaning for gradient and y-intercept

QUESTION 1 Andrew receives a fixed amount of pocket money each week. In addition, if Andrew
chooses to help his mother, she gives him an extra amount per hour for the time
worked. The graph shows the amount of money Andrew might receive in pocket money

each week.

a What is the intercept on the vertical axis?

b  What does the intercept on the vertical axis represent?

¢ What is the gradient of this line?

d What does the gradient represent?

Pocketmoney ($)

—_— = NN W W N
N O W O L S U O

1

Y

2 3 4 5 6 7 8
Time (hours)

QUESTION 2  Melissa intends to ride a bicycle from Baxton to Clair to raise money for the local
hospital. The graph shows her expected distance from Clair in kilometres over time

(in hours).

a What is the intercept on the vertical axis?

b  What information does this intercept tell us?

¢ What is the gradient of the line?

d What information does the gradient tell us?

90
80
70
60
50
40
30
20
10

A d

1

t

2 3 45 6 7 8

e What is the equation of the line?
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Linear and non-linear relationships

UNIT 4: General form of linear equations

QUESTION 1 Write each of the following linear equations in general form.

a 2x-5y=9 b 3x+4y=8 ¢ S5x-7=2
d 8y-3=4x e 2x=9-y f y=8x+7
g 3y-2x=6 h 9y=8x+12 i 2y=3+1

QUESTION 2  Each of the following equations is in general form. Change it to gradient-intercept form,

then write down its gradient and y-intercept.

a 2x+3y-8=0 b x+5y-7=0 ¢ 3x-2y-3=0
d x-y+7=0 e 2x+y-9=0 f 5x-6y+11=0
g 3x-2y-6=0 h 4x+5y+3=0 i 2x-y+6=0

QUESTION' 3 Write the equation of each line in gradient-intercept form and then change it to

general form.

a m=4,b=3 b m=2,b=-5 ¢ m=3,b=7

74

[SSEN S

1]
N | —
S
1]
N
(¢
3
1]
S
1]
(@)
-
3
1]
|
[ RV
S
1]
(O8]
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Linear and non-linear relationships

UNIT 5: Using graphs to solve linear equations (1)

QUESTION 1 The graph of y = x + 2 is shown opposite. Use the graph to write the y-value for each of
the following x-values.

a i x=3 i ox=1 jii x=-4 1y,

b Use the graph to find the x-value for each of the
following y-values.

i y=6 i y=-3 iii y=0

7 6 5 o 4 10 s 17X

¢ In part b replace y by x + 2 as y = x + 2 is the equation /
of the graph. Use the graph to solve each of the following l/
linear equations.

i x+2=6 ii x+2=-3 ili x+2=0

QUESTON 2  The graph of y = 2x — 1 is drawn below. Use the graph to solve each of the following

equations.

a 2x-1=1 b 2x-1=3

A

Sy
¢ 2x-1=-3 d 2x-1=-5 8

‘_7__‘%__'2__1 ¢ ,x'

e 2x—-1=5 f 2x-1=0
g 2x-1=2 h 2x-1=4 v

i 2x-1=-2
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Linear and non-linear relationships

UNIT 6: Using graphs to solve linear equations (2)

QUEsTION 1
a Complete the table of values for the relation y = 3x -5 Ay

X 0 1 2 3

y

b Draw the graphof y=3x-5

¢ Use the graph to solve the following linear equations.

7 B -5 4 -3 -2 4 0 ¢ 7 X
i 3x-5=1 ii 3x-5=7 2
iii 3x-5=-2 iv 3x-5=-8 3
QUESTION 2
a Complete the table of values for the relation y = —2x + 7
Ay
X -1 0 1 2 3
y
b Draw the graph of y =-2x + 7
¢ Use the graph to solve the following linear equations. B R
i 2x+7=1 i 2v+7=3 b5 45210 8 1%
iii 2x+7=5 iv 2x+7=-1 T
]

v 2x+7=-3
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Linear and non-linear relationships

QUESTION 1
y=x
y =37

1
y =3
QUESTION 2
y=x
y=x*+3
y=x*-3
QUESTION 3

a What is the equation of its axis of symmetry?
b  What are the coordinates of its vertex?
¢ What is the minimum value fory = x> + 1?
d Find the x-intercepts:

e Find the y-intercept:

QUESTION 4
a y=x

b y=x+4
c y=x2-4

UNIT 7: Drawing quadratic relationships

Complete the table of values and then, on the same number
plane, draw the graphs of the following:

X 32|10 |1]2]3
i y=x?
ii| y=3x
i | y= 2

Complete the table of values and then, on the same same
number plane, draw the graphs of the following:

X -3 | 2| -1 0 1 2 3
i| y=x
ii | y=x*+3
iii | y=x2-3

Complete the table of values for y = x* + 1
and sketch its graph.

X -3 | 2| -1 0 1 2 3

y=x*+1

A

=Y

A

=Y

A

Y

Sketch the graphs of the following on
the same number plane.

d Explain how the graphsof y=x*+4andy =x*-4

can be drawn using y = x

Excel ESSENTIAL SKILLS Year 9 Mathematics Revision & Exam Workbook
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Linear and non-linear relationships

UNIT 8: Further parabolas

QUESTON 1 The equation of each parabola is of the form y = ax* + c. Use the features of each graph

to determine the values of a and c and hence write down the equation.

b c y d y
y y OT
(-1 ¥
(1, (1.2) (1.2)
0 X —t 0 X
0 X
y y y
f | g h
-1 1
X
2.2) (1,5)
3
0 X Ol/ X

QUESTON 2 A computer program was used to draw the graph of the height, # m, of a ball fired into

a

78

the air after ¢ seconds. oA
How high is the ball after 4 seconds? 100 >
90 ; N
How high is the ball after 2.8 seconds? 80 »
70 /

How high is the ball after 14 seconds?

60

50

What is the maximum height reached by

the ball? 40

30

After how many seconds does the ball reach 201 \

the maximum height? o4 \

When is the ball 30 m high?

and

After how many seconds does the ball return to the ground?
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Linear and non-linear relationships

UNIT 9: Exponential curves

QUESTION 1

a Complete the table of values for y = 2*
x | 31 21]- 0 1 2 3
Yy

b  On the number plane provided, sketch the graph of y = 2*

(o]

What happens to the y-value as x becomes very large?

=7

What happens to the y-value as x decreases in value?

e What is the value of y when x = 0?

QUESTION 2

a Complete the table of values for y = 3*
x | 2] - 0 1 2
Yy

b  On the number plane provided, sketch the graph of y = 3*

¢ Complete the table of values for y = 3™

X 2

-1 0 1 2

y

d On the same number plane, sketch the graph of y =3~

e For what value of x does 3* = 37

QUESTION 3 Complete the tables of values and then on the same
graph, sketch y = —2*and y = —2*
x| 3| =21-1 0 1 2 3
y==2" |y
y=-2" |y
QUESTION 4 Complete the tables of values and then on the same
graph, sketch y=2*andy =2+ landy = 2" -1
x | 3] -21-1 0O [1] 2 3
y=2 y
y=2"+1 y
y=2-11 y
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Linear and non-linear relationships
UNIT 10: Circles

QUESTION 1
a What are the coordinates of the centre of this circle?

b What is the radius?

¢ What is the equation of the circle?

A

d The point P(4, 3) lies on the circle. Show that the coordinates
of P satisfy the equation.

QUESTION 2 y
a Use Pythagoras’ theorem to find the distance from (0, 0) to (6, 8).

Ay

L]
P (6,8)

b Write down the equation of the circle that has its centre
at the origin and passes through P. 0

A
y

QUESTION' 3 Write the equation for each circle.

QUESTION 4 For each equation of a circle write down the centre and the radius.
a xX*+y'=4 b x*+y*=49 ¢ X*+y*=144 d ¥*+y*=6.25

QUESTION B Sketch the graph of each of these.
a X*+y’=64 b x*+y*=12.25 c

Y
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Linear and non-linear relationships
TOPIC TEST PARTA

Time allowed: 15 minutes Total marks: 12
Marks

2h ]

1 The equation of the line < is —

@ x=2 x=-2 @ y=2 @ y=-2

2 Which graph best represents y = x*? y y
¥ ¥ 1
® L e b e <

3 Which of the following could be the equation of the graph? \ ’

® y=2 y=2" © y=-2 D y=-2~

y

4 Which of the following could be the equation of the graph?
@ y:() x:O @ y=Xx @ y+x:0
5 The equation of a linear graph with y-intercept 5 and gradient 2 is
@ y=2x+5 y=5x+2 @ y=2x-5 @ y=-2x+5
6 The line y =2x -2 has

@ gradient —2 gradient 2 @ gradient —2 @ gradient 2

y-intercept 2 y-intercept —2 y-intercept —2 y-intercept 2

..

H

7 Which one of the following points lies on the line 3x — 4y = 12?

B 3.9 (-3,-8) © ©.3 D G,-3)
8 For the equation 2x + y = 6, find the x-intercept.

® .6 (6, 0) © ©3 D (3.0
9 The coordinates of the point of intersection of the lines x =2 and y = -3 are

® 3.2 (3,-2) © 2.3 D @-3

10 The equation y = 3 — x* represents

@ a straight line a parabola @ exponential curve @ a circle

11 The gradient of the line y =3 —x is
@ horizontal vertical , @ negative @ positive
L

12 The equation of the line < is 212

A x-2y-2=0 x=2y+2=0 © 2v-y-2=0 (D) 2x-y+2=0

x

H
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Total marks achieved for PART A

12
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Linear and non-linear relationships
TOPIC TEST PARTB

Instructions e This part consists of 15 questions.
e Each question is worth 1 mark.
e Write only the answer in the answer column.
e For any working use the question column.
Time allowed: 20 minutes Total marks: 15
Questions Answers Marks
1 a What are the coordinates of the centre of o

this circle?
b  What is the radius?

What is the equation of the circle? 5 0

10

=Y

d If the distance from O(0, 0) to P(7, 7)is  ~"°
d units, use Pythagoras’ theorem to find
the value of &°.

e Does point P lie inside, on or outside
the circle?

..

A
2 a Find the gradient of the line <.
b  What is its y-intercept?
¢ Write the equation of the line <.
< 0 x >
d Where does the line cut i T
the x-axis? 5
e For what value of x will y = 8? v
ry
3 a Complete the table of values
fory=x>-4
x |3|=2]-1]0o]1]2]3 1
Yy

b Sketch the graph of y = x> -4

¢ What is the equation of its axis
of symmetry?

A
=Y

d What are the coordinates of its
vertex?

e What are the x-intercepts?

Total marks achieved for PART B

15
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. CHAPTER 9
Equations

UNIT 1: One-step equations (addition

and subtraction)

QUESTION 1 Solve the following equations.

a x+2=9 b a+5=16 ¢ n-3=7

d y+3=7 e n+6=8 f k-2=15

g a+9=21 h r+2=5 i x-6=8

j m+1=10 k p+8=11 I y-1=5
QUESTION 2 Solve the following one-step equations.

a a-4=12 b x-7=21 ¢ m-3=25 d n-5=6
e a-8=20 f 17+a=24 g y+9=12 h -8=-7
i y-3=-6 j x-5=23 k 9+p=25 1 m-2=-12
QUESTION 3 Solve these equations.

a a+8=24 b x+4=18 ¢ b+3=8 d k-6=4
e n+6=10 f a-1=25 g m-T7=27 h r-3=31
i y-4=22 j x-9=18 k a-6=21 1 14+x=51
QUESTION 4 Solve these equations.

a 3+x=18 b n+7=12 c m-3=14

d y-2=10 e x—1=12 f y+3=19

g m-2=12 h 1-6=2 i a-1;=2;
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Equations

UNIT 2: One-step equations (multiplication and division)

QUESTION 1 Solve the following equations.
a 3x=9 b 4y =24 c
e -=8 f <=4 g
i =3 j =7 k
QUESTION 2 Solve the following one-step equations.
a Ta=56 b (=2 c
e 5m=35 £ 2=7 g
i 12x=36 i 4=-3 Kk
QUESTION 3 Solve these equations.

r_ Y__
a = 1 b .= 2 c
e 6r=24 f 5n=35 g
. X _ n_
i o= 7 I 5= 14 k
QUESTION 4 Solve these equations.
a =27 b 2x=10 c
e 3y=-15 f —=9 g
i 2x=23 j 3y=15 K

84

Excel ESSENTIAL SKILLS Year 9 Mathematics Revision & Exam Workbook

5t=15
4x =20
X
5—11
x_
1—10
y _
2—8
S5x =55
m_
g_—l
8a =88
x_
Z__6
4x =48
y _
2—8
2x=15

m

3—6
Yy _
5—2

t

5_—2
Ix=72
X

7——3
3t=15
9m =-81
P _
3—16
Yy __
.= 8
6x=-12
a

7——9
m_
g——ll




Equations

UNIT 3: Two-step equations

QUESTION 1 Solve the following two-step equations.

a 3x-1=5 b 2x+7=17 9y —4=23

d 6a-5=25 e 8a+7=47 T=6

g ";3=4 h $-4=6 3x-2=19
QUESTON 2 Solve the following equations.

a 3x+8=32 b 8y-3=21 Tp-8=13

d $-2=9 e 4a-25=95 6a+15=4

g 5x-5=30 h 2+7=12 sy
QUESTION 3 Solve these equations.

a 2y+5=35 b 7y-3=4 ¢ 8x-6=26 d 5t-2=8
e m-34=5 f 2x-1=17 g 3y+2=5 h Sy-4=26
i 2-5=11 j x-34=6 k 2y+8=-2 1 4p-6=-10
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Equations

UNIT 4: Equations with pronumerals on both sides

QUESTION 1 Solve the following equations.

a 54-9=3a+11 b 9%+5=7x-9 ¢ 2x+3=x-17
d 6a-13=9a-15 e 8r+11=7t-4 f 1la+3=9a+1
g 4y+10=Ty-2 h 6a+9=2a-7 i 6-5=9-2¢

QUESTION 2 Solve these equations.

a 4d4m-11=Tm-13 b 4x+6=5x-9 ¢ 6a+13=27+3a
d 5x—4=x+12 e 10a-5=7a-2 f 2x-20=9x-6
g 13x-29=31-"7x h 5m-3=4m+ 12 i x—15=2x+11

QUESTION 3 Solve these equations.

a Tx+15=-3-2x b 9a-20=7a+32 ¢ x—13=2x-12 d 7x-28=4x-10
e 3y+1=2y-4 f 99-6=7y+10 g 3y+8=2y+9 h 5y-7=4y+8
i 12t-12=13¢r+33 j 4t+7=Tt+7 k 32x+18=-20x-10 1 5y+2=3y-8
m 8a-9=>5a+21 n x—13=7x+5 0 4x-5=3x+7
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Equations

UNIT 5: Equations with grouping symbols

QUESTION 1 Solve the following equations.

a 2(x+3)=12 b 3(y+1)=15
d 4(x+5)=32 e 8Q2x—1)=64
g 6(x—2)=18 h —23x-1)=20

QUESTION 2 Solve these equations.
a 2(4x-3)=30 b 5(m-4)=35

d 3(p-4) =21 e 5(2x+3)=25

g 6(2x-1)=5(x+3) h 4(@-2)=3(a+2)

QUESTION 3 Solve these equations.

a 6(m+3)+m+12=0 b 4x-3)=3(x+2)
d 5a+3)=4"T+a) e 8(m-1)=T7(m-3)
g Sa+1)+2a+7=33 h 5n+3)=4(n-1)
j 7(x-8)=-28 k 80y-3)=70+1)

Excel ESSENTIAL SKILLS Year 9 Mathematics Revision & Exam Workbook

C

Tm—4) =14

2(5x—1)=28

By+1)=15

32t+1)=21

5(a+4)=4(a-3)

6(x—8)=5(x-1)

54a+1)=2a+3

9t +2)=T(+3)

4(5a—-3) =38

S(a+4)=4a-2)
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Equations

TOPIC TEST PARTA
Time allowed: 15 minutes Total marks: 15
Marks

1 If 2x—3 =17 then x equals

A 7 10 © 14 (D 20
2 If%—2=4thenmequals

@ 2 6 © 14 (D 18
3 If 5x— 3 =60, what is the value of x?

63

@ 12 57 © 63 ® 2
4 If4(3m—5) = 6m — 14 then m equals

® > ® 1 © -2 ® -
5 Solveforx, 2x—-5=23

® 3 9 © 14 (D) 28
6 Solved(x-2)-3(x-1)=0

® -5 5 © -1 @ 11
7 Solve5(x-1)-1=24

@ 5 6 © 10 (D 26
8 If 12x—4 =8, then x is equal to

1 2

® ; 3 © 1 ® -1
9 Solve%:4.

@A) 6 (® 20 © 22 (D 30
10 When 2(a + 3) = 10, the value of a is

® > ® s © 7 ® s

11 Three more than twice the number equals the number plus 7. What is the number?

@ 2 ® 4 © 5 (D 10
12 Find the value of x in the equation 3x - 75 =0

@ 3 ® 5 © 25 D 75
13 Given that P =2L + 2B, find L when P =50 and B = 15

@ 10 (® 20 © 25 (D 30
14 Find the solution of %3 =8

A x=16 x=13 © x=-16 (D) x=-13

15 The solution of x + 5 =4 is

@ x=1 x=9 @ x=-1

©

Total marks achieved for PART A

15
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Equations
TOPICTEST PARTB

Instructions

e This part consists of 15 questions.

e Each question is worth 1 mark.

e Write only the answer in the answer column.
e For any working use the question column.

Time allowed: 20 minutes Total marks: 15

Questions Answers Marks

1 Solve the following equations.

a x—11=24 b x+3=10
y m

C §=—9 d 5—8=16
e 4°-12=0 f 3(x+2)=5

[1]
g 5p—T=4p+8 h SX;S:-z

[1]
i U=5+x jo20="07
k 5(3x—2)=3Q2x-10) 1 4m-3m+2)=9

..

2 15 more than 4 times a number equals the number plus 45.
What is the number?

H

3 Given that S = g(a + 1), find:

a Swhenn=20,a=6 b nwhenS=680,a=5
and [ = 240 and [ =75

..
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Total marks achieved for PART B

15
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CHAPTER 10
Trigonometry

UNIT 1: Naming the sides of a right-angled triangle

QUESTION 1 In each of the following triangles, state whether x, y and z are the opposite side,
adjacent side or hypotenuse, with reference to the angle marked.

b c z .
x : y y
y
y Z

QUESTION 2  Name each side of the following triangles as opposite (opp), adjacent (adj) or
hypotenuse (hyp), with reference to the angle marked.

e TRy
.

QUESTION 3 Name the hypotenuse in each triangle. E

EaN
AV
Y, A
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Trigonometry
UNIT 2: The trigonometric ratios (1)

QUESTION 1 Complete the following by writing the correct ratio.

. . hypotenuse .
a _ _opposite b _ adjacent yp opposite
hypotenuse hypotenuse
. 0
opposite -
c = OPPOSTE adjacent
adjacent

QUESTION 2 For each triangle write value of sin A as a fraction. All lengths are in millimetres.
a B b 4 12 c B

c 17
9 40 8

A c 15 c

sinA = sinA = sinA =

QUESTION 3 Find the value of cos A in each triangle as a fraction. All lengths are in millimetres.

a A B b B c
17
A 3 8
5
c A 5 ¢
COS A = COS A = COS A =

QUESTION 4 Find the value of tan A in each triangle as a fraction. All lengths are in millimetres.

a b b B c A 12 c
3 ! 2 2 5
A c 13
C —
A 0 V29 B
tan A = tan A = tan A =
R
QUESTION B Write as fractions. 12
a sinP=___ b cosQ=__ ¢ tanQ=__ 35
) 0
d cosP=___ e simQ=___ f tanP= pe
P
QUESTION 6 Complete: . 58
. a
a tan32°=__ b sinS58°=__ ¢ cos32°=
d cosS58°=__ e tan58°=__ = f sin32°= 32
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Trigonometry
UNIT 3: The trigonometric ratios (2)

QUESTION 1 Name the angle of each triangle that has the given sine ratio.
B F

a b c P
40 30
A 8 3
D E
A 5 C 50 R

sinl:lz% sin D:% sin
sinD:% sin D:% sin

QUESTION 2  Name the angle of each triangle that has the given cosine ratio.

a B b F c P
5:: 4 8 15 5
D R

A 3 C 17 E
4 8 5
=3 COSD_E COSI:I—13
3 15 12
g COSD—E COSD—E

QUESTION' 3  Name the angle of each triangle that has the given tangent ratio.
a C b F c P 65 0

40
60
A 61 B 50 E R
60 30 25
tan =— tan == tan ==
[]=9 []=% []=2
11 40 60
tan = tan == tan =0

QUESTION 4 Write the correct trig ratio to complete these statements.

a b c i -
4 7
] ] =

o X 0 X o X
37 =2 28 =3 70 =3
d ] al f
Illlx ¢ 33
X
— 19 I
X
o_ X o_ X o X
510= 1 — 36°=7 61°=733
h 6 i
g 8 L] x 4809
1 X O
X
34020 64°=° 48°="
X X X
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Trigonometry

UNIT 4: Use of a calculator in trigonometry

QUESTION 1 Find the value of the following correct to two decimal places.
a sin34°= b tan70° = cos 15° =
d cos59° = e cos40°= sin 38° =
g tan 83°= h sin30°= tan 64° =
QUESTION 2 Find the value of the following correct to three decimal places.
sin35° b cos 64° _ 189
a 2 8 cos35°
a4 38042 sin29°43 205
25 € 84 - sin53°27'
tan29°18' h tan 68°25' 829 _
g 725 71 tan28°15'
QUESTION 3 Find the value of the following correct to three significant figures.
a 3.9tan23°= __ b tan56°8' = cos 35°29' =
d 7sin35°= e sin25°19'= sin 69°18' =
g cos61°38' = h 8.4 cos 65°23' = tan 23°46' =
QUESTION 4 A is an acute angle. Find its size to the nearest degree.
a sinA=06325 b cosA=0.3787 tan A = 2.538
d cosA=05783 = e tanA=0.7938 sinA =0.7613
g tanA=16928 __  h sinA=0.2831 cos A =0.9852
QUESTION B A is an acute angle. Find its size to the nearest degree.
a sinA=0.5 _ b tanA=0.5832 sin A =0.7681
d cosA=03876 = e cosA=0.5 tan A = 2.1075
QUESTION 6 Find the size of the acute angle B to the nearest degree.
16 5 . .
a tanB:g b cosB:B smB:E
. 1 8 113
d s1nB:5 e tanB:§ cosB:m
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Trigonometry

UNIT 5: Using trigonometric ratios to find sides

QUESTION 1 Use the sine ratio to find the value of x to one decimal place.

a b c 19°
8m S5cm xm

rm 13.5m

X cm

QUESTION 2 Use the cosine ratio to find the value of x to one decimal place.

x km
a 19 cm b 71° 83 m ¢ .
xm

xcm 32.5km

QUESTION 3 Use the tangent ratio to find the value of x to one decimal place.
a b 15° c

9.5 km x km

X m xm 21 m
53°

68°

QUESTION 4 Find the value of x to two decimal places. o

a b 47° c ‘m
176 m
x km 2325 km
172 m
O
XxXm
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Trigonometry

UNIT 6: Finding an unknown side

QUESTON 1 Find the value of the unknown side correct to one decimal place.

a b c p

x 8.9 350
25 6.35 6.2

QUESTION 2 Find the value of the pronumeral in the following triangles correct to two decimal

places.

P

a b c

n 62°
20.8 m o
29° :
15.6 61

QUESTION 3 Find the value of the pronumeral correct to two decimal places.

9.5

a b

Q c o
; 52
1

10.6

9
5.8 .
q
d 123 e f X O
C
8

6.5
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Trigonometry

UNIT 7: Finding the hypotenuse

QUESTION 1 Find the length of the hypotenuse correct to one decimal place.
b 10 cm c
7 cm 14 cm

a

40°

QUESTION 2 Find the length of the hypotenuse correct to two decimal places.

a S g b [ 12 em c 15 cm
cm 39°
h
7 h

QUESTION 3 Find the length of the hypotenuse correct to one decimal place.

a b c
N 28 cm © h
33cm 38°
A 15 cm
h
d 18.3 cm e f 15.8 cm
8.6 cm o
25° h 44° o
h h
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Trigonometry

UNIT 8: Mixed questions on finding sides

QUESTION 1 Which ratio (sin, cos or tan) would be the best to use to find the value of x if the size of

the marked angle was known?

a b 3 c 3 d
/\\ K\
* X
3 3

QUESTION 2  Find the length of side AB of each triangle correct to one decimal place.

A A
a b =
12 m 7
20°
B C C B
7m
d C € C
25m 25m
13° 370
A B A B

QUESTON 3 Find the value of x to two decimal places.

a b X cm
28°35' 16°24!
xm
6.2 8.4 cm
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95 m

A 6 C
32 m
B
A B
45°
2m
C
62°40'
xm
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Trigonometry

UNIT 9: Finding an unknown angle

QUESTION 1 Find the size of the angle marked with the pronumeral to the nearest degree.

a b c
9.3 5.5 > 3.6
8.5
5 15.6 .
QUESTION 2 Find the size of the angle marked to the nearest degree.
a s b ¢ 284
9.3 ' 153 6.8 S
0 172
QUESTION 3 Find the size of the angle marked to the nearest degree.
a b o ¢
53 16.7 16.4 93
B 294 16.7 0
14.5
d 18.6 ° e f B
52 15.7
6.3
43.9

QUESTION 4 Find the size of the marked angle. Give the answer to the nearest minute.

a

98

2l m b 15m c 24 cm
8

o
m
18 cm
30 m
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Trigonometry

UNIT 10: Problem solving

QuESTION 1 A piece of wood 2.5 m long leans against a vertical wall, making an angle of 51° with
the floor. How far up the wall, to the nearest centimetre, is the top of the wooden piece?

QUESTION 2  Find the value of .

30°

12 cm

QUESTON 3 In APQR, ZR =90°, QR = 8.2 cm and PR = 6.7 cm, find ZP to the nearest degree.
g

QUESTION 4 In APQR, ZR =90°, /P = 48° and PQ = 8.6 cm, find PR correct to two decimal places.

QUESTON B  ABCDis a rectangle with AC = 24 cm and AD = 10 cm. Find ZACD correct to the

nearest degree.

A B
]
X4
&
-
D C

10 cm

QUESTON 6 In AABC, ZA =90° /B =58°and AB = 23 m, find BC correct to the nearest metre.
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Trigonometry
TOPIC TEST PARTA

Time allowed: 15 minutes Total marks: 15
Marks

1 Use your calculator to find cos 48° correct to two decimal places.

@ 074 111 © o067 (@) none of these
2 Evaluate 25 tan 63° correct to two decimal places.

@ 196 49.07 © 2938 @ 2228
3 Find the value of C:; 323 correct to two decimal places.

@ 001 0.02 © 0.03 @ 0.019
4 Ifsin = g, calculate the size of angle to the nearest degree.

@ 33° 34° © 35° @ 36°
5 sin 56°45' is closest to

@™ 08334 0.8363 © 07071 @ 07185
6 Ifcos = %, find the size of angle .

@ 30° 45° © 60° ® 72°
7 28.65° equals

@ 29°5 28°39 © 29739 @ 28°
8 If tan 0 = 0.468 then, to the nearest minute, 6 =

@ 2578 ®) 257 © 25° D 25% IS”
9 Find the size of angle to the nearest degree. T

@ 40° 41° © 42 @ 58

10 In a AABC, the angle B is 90°, AB is 8 m and AC is 10 m. Find the size of angle A correct to the
nearest degree.

@ 36° 37° @ 53° @ 39°

11 A road rises uniformly 30.6 m for every 600 m along the road. Find the angle of elevation of this
road correct to the nearest degree.

A Sy &
12 Find the hypotenuse of this triangle in centimetres correct to 1 decimal place. s
@ 9cm 15.1 cm @ 12.8 cm @ none of these

13 Use your calculator to find 7.9 cos 63° correct to three significant figures.

A 358 3.59 © 703 (D) 7.04

in54° .
14 Evaluate s;; o5 correct to two decimal places.

A 0.02 0.03 © o0.04 (D) 0.05

. . . 12.5
15 Find the size of the acute angle to the nearest degree if tan = 1954

@ 40° 32° @ 33° @ none of these

H

..

Total marks achieved for PART A

15
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Trigonometry

TOPICTEST

Instructions

This part consists of 15 questions.

Each question is worth 1 mark.

Write only the answer in the answer column.
For any working use the question column.

Time allowed: 20 minutes

PARTB

Total marks: 15

Questions
1
a Find the value of each expression correct to two decimal places.
. cos72°
V'oses T
g 725
tan68°
3420

iii

sin56°
b Find acute angle A to the nearest degree.
i sinA=0.6835

ii tanA =1.4862

2 Find the value of the pronumeral in each triangle correct to two

decimal places.
b8.3 cm
a 9
6,
X C])] A
40°
m

¢ 7.9 cm

3 The diagonal of a square is 12.5 cm long.
a What type of triangle is ABCD?

Answers Marks

..

..

..

H

A
b  What is the size of ZBDC? i
&
¢ Find the length of BC to the nearest mm. \quO
Find sin ZBDC to three decimal places.
D

e Find tan ZABD.

..

Total marks achieved for PART B

15
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CHAPTER 11
Geomertry

UNIT 1: Polygons

QUESTION 1 Write the special name for the polygon with the following number of sides.
a 3 b 4 c 5 d 6

e 7 f 8 g 9 h 10

QUESTION 2  State whether each of the following shapes is a polygon or not, and if it is, name it.
OO | Q

QUESTION 3 State whether each of the following shapes is a polygon or not, and if it is, name it and
state whether it is a regular or an irregular polygon.

C

O A [
N0

QUESTON 4 Name each polygon and state whether it is a convex or a non-convex polygon.

I |
a b c

)
a A e f
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Geomertry

UNIT 2: The angle sum of a polygon

QUESTION 1 Divide each polygon into triangles by drawing all the diagonals from vertex A.
a c b D c E
D E c F
A
4 5 A B
QUESTON 2 Complete the following table.
Name Number of sides Number of As formed | Angle sum of the interior angles
Triangle
Quadrilateral
Pentagon
Hexagon
Heptagon
Octagon
Nonagon
Decagon
QUESTION 3 Use the angle sum formula S = (7 — 2) x 180° to find the sum of the
interior angles of a polygon with:
a 12 sides b 18 sides ¢ 24 sides.
QUESTION 4 Find the number of sides of a polygon whose interior angle sum is:
a 540° b 1080° ¢ 1440°
QUESTION B Find the size of the unknown angle x in each polygon.
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Geomertry

UNIT 3: Regular polygons
QUESTION 1 Calculate the size of each interior angle and each exterior angle in each polygon.
a b c
ao a° ao
QUESTION 2 Find the size of each interior angle of a regular polygon.
a 10 sides b 15 sides ¢ 20 sides

QUESTION 3 Find how many sides a regular polygon has if each interior angle is:

a 135° b 144° ¢ 150°
QUESTION 4 Find the size of each interior angle of a regular
a hexagon b nonagon ¢ dodecagon

QUESTION 8 The sum of the interior angles of a regular polygon is 3600°.

a Find the number of sides the polygon has.

b Find the size of each interior angle.

104
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Geomertry

UNIT 4: The exterior angle sum of a polygon

QUESTION 1 Find the value of «.

a b 135°
xD
140°
2x0
3X° 750
/"
QUESTION 2  Find the size of each exterior angle of a regular
a hexagon b octagon ¢ decagon

QUESTION 3 If each exterior angle of a regular polygon is 72°, find:
a the number of sides of the polygon

b the size of each interior angle

¢ the sum of the interior angles.

QUESTION 4 For a regular polygon of 24 sides, find the following:
a the size of each exterior angle

b the size of each interior angle

¢ the sum of the interior angles.

QUESTION & For a regular hexagon below, find the following:
a the size of each exterior angle

b the size of each interior angle

¢ the sum of the interior angles.
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Geomertry

UNIT 5: Recognising congruent triangles

QUESTION 1 By measuring, find all pairs of congruent triangles.
D
A A W X ﬁ
N 0 E F
S Y P L
T U

QUESTION 2 In the following pairs of congruent triangles:
i name all pairs of corresponding angles ii name all pairs of corresponding sides

a A b E F c 1 .\ J
T
D B
H G oA
¢ L Kk
a M " —N e f % X
P_I " 3 5 % w

QUESTON 3 In the following shapes, name different pairs of congruent triangles.

A B b A
D C j :
B C D E
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Geomertry

UNIT 6: Tests for congruent triangles

QUuESTION 1 Complete the following statements.

a The symbol for congruence is

b Two triangles are congruent if three sides of one triangle are equal to
of the other triangle.

¢ Two triangles are congruent if two angles and a side of one triangle are equal to

of the other triangle.

d Two triangles are congruent if two sides and the included angle of one triangle are equal to

of the other triangle.
e Two right-angled triangles are congruent if the hypotenuse and one side of one triangle are equal to

of the other triangle.

QUESTION 2  In each pair of triangles, write the congruency test that would be used to prove that the
triangles are congruent.

VA7 AV A

QUESTION 3 In the diagram, O is the centre of the circle. OC is drawn perpendicular to AB.
a Name the common side in AOAC and AOBC.

b Name the pair of sides that are equal.

¢ Are the triangles congruent?

d If they are congruent, name the test you can use to prove it.
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Geomertry
TOPIC TEST PARTA

Time allowed: 15 minutes Total marks: 15
Marks

1 The angle sum of a triangle is always equal to

@A) 9o 180° © 270° (D) 360°
2 What name is given to a polygon with 7 sides?

@ hexagon heptagon @ nonagon @ noptagon
3 How many sides does a dodecagon have?

@ 9 10 © 11 ® 12
4 Which is NOT a test for congruent triangles?

A AAA AAS © sAS @ ssS
5 What is the angle sum of an octagon?

(A) 1080° 1260° (© 1350° (D) 1440°
6 The angle sum of a quadrilateral is always equal to

@B 90° 180° © 270° (D) 360°
7 The number of sides in a quadrilateral is

® 2 3 © 4 © 5
8 The exterior angles of a regular pentagon are each

@ 36° 54° © 72 @ 108°
9 The minimum number of sides in a polygon is

® 2 3 © 4 © 5
10 The sum of the exterior angles of any polygon is equal to

@A) 90 180° © 270° (D) 360°

11 If a triangle has all three sides equal, find the size of each angle.
® ® + © o

12 Referring to the diagram, what correctly completes this sentence: %B
AABC=A___ B

E
@ ADEC ADCE @ AECD @ AEDC

13 If all the sides and angles of a polygon are equal, it is what type of polygon

@ open closed @ regular @ irregular

14 If all the interior angles of a polygon are less than 180°, the polygon is called

@ open closed @ convex @ concave

15 A three-sided regular polygon is what type of triangle?

@ right-angled scalene @ isosceles @ equilateral

O

S

°
H

Total marks achieved for PART A

15
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Geomertry
TOPICTEST PARTB

Instructions e This part consists of 15 questions.
e Each question is worth 1 mark.
e Write only the answer in the answer column.
e For any working use the question column.
Time allowed: 20 minutes Total marks: 15
Questions Answers Marks
1 In the quadrilateral PS = PQ and SR = QOR. P 0
a Complete APSR=A
b Which test is used to show S
the triangles congruent?

2 Draw aregular hexagon ABCDEF and from vertex (A)
draw all the diagonals.

How many diagonals are drawn?

a
b How many triangles are formed?

(<]

What is the sum of the interior angles of a hexagon?

d Find the size of each interior angle.

e Find the size of each exterior angle.

3 For a regular polygon with 20 sides,

a are all the angles equal?

b what is the sum of the exterior angles of this polygon?

¢ find the size of each exterior angle.

d find the size of each interior angle.

e find the sum of the interior angles of the polygon.

4 ABCDE is a regular pentagon. A

a Which test is used to
show AAED = AABC?

b What is the size of ZADC?

=
=

H

5 Find the value of x. xo

H
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CHapTER 7 — Coordinate geometry

Page 58 1 a4 units b 5 units ¢ 5 units d 4 units e 4 units f3 units g7 units h 5 units 2 a+/52 units b +/41 units

¢ /65 units 3 a 10 units b ~/41 units ¢+/117 units 4 a(=3,4)bi5 units ii 6 units iii 5 units iv 6 units v /61 units

vi+/61 units ¢ 22 units d 30 units?

Pace 59 1 a+/32 units b+/50 units ¢+/50 units d~/10 units e~/13 units £+/10 units 2 a 11.7 units b 6.4 units

¢ 10.8 units d 10.0 units e 4.5 units f 1.4 units 3 a 41 b(15+\/g) units 4 a 7 units b 4 units ¢ 7 units d 4 units

e /65 units £+/65 units

Pace 60 1 a8 b8 c8d5e5f52a3blc5d33a8b8c6d9e7f3g2h0il0j5k101104 a5 b4
c(5,4)5al2b3c¢c9d7e5f4g2h2il j7k-41-5

Pace 61 1 a(0,8) b(5,8) c(—4%, 2) d(6,6) e(7,4) £(2,6) 2 a(5,0) b(8,4) ¢(8,12) d(5,7) e(-1,-1) £(2,2)

32(3,2) b(3,2) cyes dbisect each other 4 a(3),73) b (5, 1) ¢ (6,10) d (6,8) e(-3,-3) £(1,1) 5(8, 14, (5,, 10),

(—%, 9) 6(5-5)=0;(-8+8)=0;s0(0,0)

Page62 1 a(2,5) b(-3,6) 2 a(7,8) b(9,11) ¢(8,-7) d(-4,6) e(9,11) £(8,6) g(7,13) h(10,13) i(-1,7) j (8, 16)
k(11,6) 1(9,-3) 3 a(4,7) b(4,8) ¢(2,0) d(2,6) e(4,6) £(8,12) g(2,13) h(1,2) 4 a(6,10) b(3,-5) c¢p=10
dx=-7,y=7 3
Pace 63 1 anegative b positive c¢ positive d negative 2 a—% b
Pace 64 1 a—% blc-1d1 e3 f% 2al b-1cl d% e—% f% 3 the gradient (2) is the same for the three lines
4 x=5 5 AB and CD have the same gradient of —g; BC and AD have the same gradient of % 6(0,1),(-1,-1)and (2, 5)

5 5 4 5 . 1
Cg d2 ez f—g g; hl 1—5

Pace 65 1 a4 b2 cpositive dright 2 a0 b 1 c¢positive dright 3 a-2 b% c positive dright 4 a6 b—% ¢ negative
dleft 5a0 b-1 cnegative dleft 6 a-2 b—% ¢ negative d left

Pace66 1 a-3,-2,-1b B c¢ 1 dpositive eright f1 gyes h-3 iyes
2a31l,-1b ’ ¢ -2 dnegative eleft f-2 gyes h3 iyes
3ai8ii-5bi2iid ci-3ii7

Page 67 1 a3x+5y-9=0b2x-y-7=0¢3x-y-4=0d4x-3y-8=0e9x-y-7=0f2x+y+6=0
g9x—7Ty-5=0 hdxr—13y+18=0 ix-5y+10=0 2 ay=6x-10 by=2x+8 cy=—x+; dy=,x+2 ey=-5x
fy="x-3 gy=—x+2 hy=dv—2 iy=x-23 am=3,b=1bm=9b=-5 em=-1,b=-3 dm=—4,b=7
em=2b=-5fm=pb=-24ay=3x+2by=%-3 cy=—x+7 dy=x+5 ey=-x+1 fy="Tx+8
Say=4x+14 by=2x-9 cy=%x+% dy=§)c+2f32 ey=—%x+% fy=-3x+8

PAGce 68 1 byes 2 ayes byes cyes dno eyes fno 3 ano byes cyes dno eyes fno 4 a(0,-5) b(2,-1) ¢(3, 1)

d(-2,-9 e(,-3) £(5,5) Sap=3 bm=1
Pange69 1C2C3C4C5C6D7C8BY9A10C11B 12D 13C 14D 15B

PacE 70 1 a+26units b(;.5)) ¢—; dx+5y-28=0 ey=—x+>5 2al0units b32 ¢80 units d (0,0) e(5,7)
3ayes b(2,5) ¢(6.-16) d(2.2) ey=—2x+6

CHarTER 8 — Linear and non-linear relationships

Pace 71
lay=2x+1 by=3x+2 cy=2x-3 dy=5x-4 ey=4x+1 fy=3x-8

Excel ESSENTIAL SKILLS Year 9 Mathematics Revision & Exam Workbook 183




ANSWETrS

X Y X Y X Y X y X Y X y
0 1 -2 —4 -3 -9 -1 -9 -3 -11 -6 -26
1 3 -1 -1 0 -3 0 —4 -1 -3 —4 =20
2 5 0 3 3 4 16 1 5 0 -8
3 7 1 5 4 5 5 21 3 13 2 -2
2 am=2n-5 ba=3b+7 cp=2qg+10 ds=3r+1 ey=4x-17 f2x+y=3
n m b a q P t K X y X y
-1 -7 1 10 -1 8 -1 -2 -2 -15 -2 7
0 -5 2 13 0 10 0 1 -1 -11 -1 5
1 -3 3 16 1 12 1 4 0 -7 0 3
2 -1 4 19 2 14 2 7 1 -3 1
Pace 72
lax=2 ; b x=4
x| 21212 x| 4|44
y|0j1]2 ylo]1]2
Y= @1
y=1 x y=-3 >
xlof1]2 - xlof1]2 1 i
y| 1 |1]1 y|-3-3]-3 =
Point of intersection (2, 1) Point of intersection (4, -3)
2ay=2x+1 by=2x-1
x|0|1]2 g x|0]1 i
y|1[3]5 @ -1|1
y=-2x+1 : - y=x-2 0 mmmc
xJof1]2 G xJof1]2 o
1 |-1]-3 y|2|-1]0 ¥
Point of intersection (0, 1) Point of intersection (-1, -3)

Page 73 1 a5 b the fixed amount of pocket money per week, $5 ¢ 5 d The rate that Andrew’s mother pays him per hour
when he helps. 2 a 90 b Clair is 90 km from Baxton ¢—15 d Melissa rides at a constant speed of 15 km/h e d =-15¢+ 90
PaGe 74 1a2x-5y-9=0b3x+4y-8=0¢5x-2y-7=0d4x-8y+3=0e2x+y-9=0 f8x—y+7=0

g2r-3y+6=0 h8x-9y+12=0 ix—6y+3=0 2ay=-x+5im=—2b=3 by=—tx+im=-g b=1
cy=§x—%;m=%,b=—% dy=x+7,m=1,b=T7 ey=-"2x+9,m=-2,b=9 fy=§x+%;m=%,b=%1

gy=ov-3im=3b=3 hy=-"-Zm=-$b=-liy=2x+6m=2b=6 3ay=4dr+34x-y+3=0
by=2v-52x-y-5=0 cy=3x+73x-y+7=0 dy=ox+4x-2y+8=0 ey=2x+62r—3y+18=0

m=

fy=—2x+3;5x+6y-18=0
PaGE75 1 2ai5ii3iii—2bidii—5iii-2cirx=4iix=-5iiix=-22ax=1bx=2cx=-1dx=-2 ex=3

0=

1 3 5.
fx=7gx=7hx=7 ix=-

Page76 1 a-5-2,1,4b cix=21iix=4ilix=1ivx=-1

2a97,53,1b cix=3idix=2idiix=1
ivx=4 vx=5
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Page 77 ‘
! x  |3|=2|-1]o|1|2]3 L
i | y=x |9|4a|1]0]1]|4]09 A i
i | y=32 |27]012]3 0|3 |12]27 \ \‘ ’/ /
5, 401 1] 4
i) y=er 1315130135 ]35]|3 :
2 3(=2]|-1]o|1]|2]3 \ LA
i| y=x [9|4afl1]0|1]4]0 é; I
i [y=x+3[12|7 434|712 W)
iii | y=x"-3|6|1|=2[3|-2|1]6
\ / X
y NNty d The graph y = x* can be
\ I'b
3 X —3|2|-1]0]1]2]3 \ / 4 moved up and down the
y=x*+1{10[5|2|1[2|5]|10 \ AEEE -\ /ar—| vertical axis by adding a
. \ / A 0\ constant C (=4 or + 4)
ax=0 b (0,1) cy=1 dno x-intercepts Wi/
ey=1 \ /
* \ [T/ §

Page78 1 ay=x"by=x+1cy=2dy=-x* ey=x’-4 fy=1-x° gy=%x2 hy=2+3 2 a64m b48m
¢c84mdl00Om el0s fl1.6sand 184s g20s
111

PaGe 79 1 ag 5 1,2,4,8 b = ¢ becomes very large d gets closer and closer to 0 e 1
v 2
/
/
2a+11,3,9bandd ’ 9,3, 1,5, ex=03(y=-29—~,—~ L 1 2 4 8
ag,5.1,3,9 ban . : 9.3, 1,5,5ex=030=-29-¢,—,—5,-1,-2,4,-8
— o 1 1 1 y
\ 1/ (y=-27)-8,4,-2,—1, 1, & :
0 X
/ \
/ \
v=2" V=D
4 (=250 L2 A8 (=24 ) 1 15, 15,2,3,5,9: (y=2" - 1) —1, —>, 1,0, 1,3,7; ’

il 1]
|
IAVAWAN

Page80 1 a(0,0) b5 cx®+y*=25d4*+32=252al0 bx2+y*=100 3 ax?+y*=36 bx*+y’=9 cx*+)y*=16
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dx’+)*=81 4 2a(0,0),2 b(0,0),7 ¢(0,0),12 d(0,0),2.5

5a Ay b A c 1A d A
8
35 !
) Y g o oI\
R 8 ')c ‘ 35 35 'x ¥ -~ kjw 'x
KJ ¥J B
8
y Y -1t y

Pace 81 1C 2B 3B4C5A 6B7C8D 9D 10B 11C 12A
Pace 82 1 a(0,0) b 10 units ¢x*+y*=100 d98 einside 2a2 b4 cy=2x-4 dx=2 ex=6

3a x 3l=2|-1]o]1]2]3 b y
y=x>-4|5|10|-3|4|-3|0]|5 A £

cx=0d(0,-4) e(-2,0)and (2,0)

~

|~
—

CHaPTER 9 — Equations
PAGe83 1 ax=7ba=11cn=10dy=4en=2fk=17 ga=12 ht=3 ix=14 jm=9 kp=31y=6 2aa=16
bx=28 cm=28 dn=11 ea=28 fa=7 gy=3 hr=1iy=-3 jx=28 kp=161m=-10 3aa=16 bx=14 cb=5
dk=10en=4 fa=26 gm=34 ht=34iy=26 jx=27 ka=27 1x=37 4ax=15bn=5cm=17dy=12 ex=13
fy=16 gm=14 ht=8 ia=4

Page84 1 ax=3by=6ct=3dm=18en=16fa=20 gx=5hy=10ix=12 jx=28 kx=221t=-6 2aa=38
ba=18 cx=40 dx=8 em=7 fr=14 gy=32 hx=-21 ix=3 jd=-9 kx=111t=53ax=6 by=-14 cm=-8
dm=-9 et=4fn=7ga=11 hp=48 ix=14 jn=-70 kx=-24 1y=-56 4ax=54 bx=5 cx=-12 dx=-2
ey=-5fm=27 gy=32 ha=—63 ix=11, jy=5 kx=7, Im=-33

Page85 1 ax=2bx=5cy=3da=5ea=5fm=4gx=23 ha=20ix=72ax=8by=3cp=3da=33
ea=3 fa—lgx=7 hx=10ix=19 3ay=15by=1cx=4dt=2em=39 fx=9 gy=1hy=6ix=8 jx=40
ky=-51p=-1 "
PaGe86 1 aa=10bx=-7 cx=-10 da—*et-—15 fa=-1gy=4 ha=—4 ir=-1 Zam—*bx—15 ca=3
dx=4ea=1fx=-2gx=3hm=15ix=-26 3ax=-2ba=26 cx=-1dx=6ey=-5fy=8gy=1hy=15

ir=-45jt=0 kx_—l— ly=-5ma=10 nx=-3 ox_12
PAce87 1 ax=3by=4cm=6dx=3ex= 47fx 3gx= 5hx——31y——6 2ax= 4 bm=11 ct=3 dp=-3

ex=1fa=-32 gx=3 ha=14 ix=43 3:1m=—47 bx=18 c—a da=13 em=-13 t=15 ga=3 hn=-19 1a=2%
jx=4ky=311a=-28

Pace88 1B 2D 3D 4B 5C 6B 7B 8C 9C 10A 11B 12C 13A 14B 15C

PacE89 1 ax=35bx=7 cy=-72dm=48 ex=33 fx=—] gp=15 ha=—; ix=-9 jx=29 kx=-2] Im=15
2 x=103 aS=2460 bn=17

CHAPTER 10 - Trigonometry
PAce 90 1 ax=opp,y=adj,z=hyp bx=hyp,y=adj,z=opp cx=adj,y=hyp,z=0pp 2aa=opp,b=adj, c=hyp
b d=opp, e=adj, f=hyp cg=opp,i=adj, h=hyp d k=opp,[=adj,j=hyp en=opp, m=adj, o=hyp fr=opp,q=adj,
p=hyp 3 aAB bDF ¢GI dJK e MN fPQ

15 3 1.5

. 40 5 8 4 3 5 12 .12 35 .35 35 .12
Pace 91 1asmbcosctaHZaHbﬁcﬁ3agbﬁc\/§4a3b2c125 37b37 12d37 37f

b b b
6aiblcldlel tl
b c c c a ¢
PAGE 92 1 asinA,sinB bsinD,sinE ¢sinP,sinQ 2acosB,cosA bcosD,cos E ¢cos P,cosQ 3 atanA, tan B

btan D, tan E ctan P,tan Q 4 asin bcos ctan dtan ecos fsin gtan hsin icos
Pace 93 1a0.56 b2.75 ¢0.97 d0.52 ¢0.77 £0.62 g8.14 h0.50 i2.05 2a0.287 b 0.055 ¢23.073 d 0.312 e 0.059
£25.519 g0.077 h0.356 i1542.844 3a1.66 b 1.49 ¢0.814 d4.02 ¢0.428 £0.935 g 0.475 h3.50 i0.440 4a39° b 68°
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¢ 68° d55° e38° £50° g59° h16° i 10° 5a30° b30° ¢50° d67° e60° £65° 6a35° b67° ¢35° d30° e42° f40°
Prge94 1 a35b39 c442al61 b27.0¢249 3 299 b56 ¢c12.6 4 a8.86 b24.93 ¢11.08

PAGe 95 1ax=42ba=49 ¢p=532an=756bm=9.77 ¢cp=10.64 3ag=3.35br=9.18 ¢c/=7.49
dc=558¢d=2390 fk=5.45

PaGe 96 1a166cm b15.6cm ¢16.7cm 2a16.00cm b 14.15¢cm ¢19.30cm 3a31.4cm b34.7cm ¢24.4cm
d20.2cm e 12.0cm f19.5cm

Pace 97 1 asin btan ccos dsin 2 a25m b47m ¢88m d1l.1m e3.3m f2.8m 3 a2.97 b8.06 ¢49.10
PaGe 98 1a60=31°ba=57°cB=76°2aB=68°b0=24° ca=37°3aB=71°ba=35 cH=60° do=74°
ea=069° fB=23°4 a45°34' b 61°56' ¢ 48°35'

Prnge99 1194m 2x=24cm 3/4P=51°4575cm 5 ZACD=25° 643 m

Pace 100 1C 2B 3B 4B 5B 6C 7B 8C 9A 10B 11C 12B 13B 14B 15C

Page 101 1ai0.03 ii29.31 iii41.25 bi43° ii56° 2ax=8.06cm bm=1438cm ¢y=9.73cm d 2=20.71 cm
ec=1534 cm 3 aright-angled isosceles b 45° ¢8.8cm d 0.707 e 1

CHaPTER 11 — Geometry

Page 102 1 atriangle b quadrilateral ¢ pentagon d hexagon e heptagon foctagon gnonagon h decagon 2 ano b yes, kite
c yes, hexagon d no 3 a pentagon, regular b no ¢ square, regular d no e equilateral triangle, regular f parallelogram, irregular
g octagon, regular h scalene triangle, irregular 4 a hexagon, convex b rectangle, convex ¢ hexagon, non-convex d quadrilateral,
non-convex e kite, convex f pentagon, non-convex

Pace 103 1 a ,C b D c
D E C
F
A B
2
Name Number of sides Number of As formed Angle sum of the interior angles

Triangle 3 1 180°
Quadrilateral 4 2 360°
Pentagon 5 3 540°
Hexagon 6 4 720°
Heptagon 7 5 900°
Octagon 8 6 1080°
Nonagon 9 7 1260°
Decagon 10 8 1440°

3 a1800° b2880° ¢3960° 4a5 b8 ¢10 5ax=158 bx=132 cx=132

Pace 104 1 a108°,a=72 b 120°,a=60 ¢ 135°, a=45 2a144° b 156° ¢ 162° 3 a 8 sides b 10 sides ¢ 12 sides
4a120° b 140° ¢ 150° 5a22 e 163.6°

Page 105 1 a60° b 110° 2a60° b45° ¢36° 3a5sides b 108° ¢ 540° 4a 15° b 165° ¢ 3960° 5a 60° b 120° ¢ 720°
PaGge 106 1 AABC and AMLP; AGHI and AYZA; AMNO and AJKL; AVWX and APRQ; ADEF and ASUT 2 a i ZA and ZC;
/ADB and Z/CDB; /ABD and Z/CBD ii AD =CD;AB=CB;BD=BD b i /E= /G, /ZEHF = /GFH, /EFH = /GHF

ii EH=FG,EF=HG,HF=HF ¢ i /I=/K, /ILJ=/KJL, Z/IJL = Z/KLJ iilJ =KL, IL=KJ, L] =JL
di/ZP=4N,/PMO=/NOM, /POM = /NMO ii MN = OP, MP = ON, MO = OM

e i ZQTS = ZQTR, £/S = /R, Z/SOT = /RQT ii OS = OR, QT = OT, ST = RT

fi/ZU=/1/X, ZUWV =/LXVW, LZUVW = ZXWV ii UV =XW, VW =WV, UW =XV

3 aAAOD = ACOB; AAOB = ACOD; AADC = ACBA; AABD = ACDB b AABC = AAED and AABD = AAEC

Page 107 1 a = b three sides ¢ two angles and a side d two sides and the included angle e the hypotenuse and one side

2 aRHS b SAS ¢AAS dSSS 3 aOC b OA=0B cyes d RHS

Page 108 1B 2B 3D 4A 5A 6D 7C8C 9B 10D 11C 12D 13C 14C 15D

Page 109 1 aPOR bSSS 2 & 0 a3 b4 c720° d120° e60° 3ayes b360° ¢ 18° d 162° e 3240°

4 aSAS b 72° 545°
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