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(" Algebra with Geometry - Method O )

( Key idea ¢ ) [ Two-step method B
Two skills, not a new geometry 1. Write the geometric factas an
fact: equation in the unknown.

1. write an equation from a ge- 2. Solve it, then check it makes

ometry fact you know, then sense: a length must be posi-
2. solve it. tive, an angle between 0° and
Angle and perimeter facts give a 360°.

linear equation; area facts give -
\a quadratic.

J

J
¢ = copy this into your book. Boxes without a pencil are just to read.
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[ ] [ ] 1
(" Linear: Angle and Perimeter Facts O )
s : : N\ - w
Angle on a straight line 24 Rectangle perimeter 24
Angles (x + 20)° and 70° sit on a Length 6 cm, width x cm, perime-

straight line. ter 22 cm.
(X +20) 4+ 70 = 180 2(6 + x) = 22
X+ 90 = 180 6+x=11
(X = 90 ) \x= ) )
( Common mistake B
Pick the right angle fact first. Vertically opposite angles are equal; co-
interior angles sum to 180°. The wrong fact gives the wrong equation.

\__ £ = copy this into your book. Boxes without a pencil are just to read.
ATgebra with geometry © Manamatns.co.nz
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" Quadratic: Area Facts

2

Y

( Rectangle area V4

( Key idea 24

~\

Width x cm, length (x + 4) cm,
area 60 cm?.

X(x+4) =60

X* 4 4x — 60 =0

(X+10)(x—6) =0
X=6o0rx=-10

An area quadratic has two roots
but only one sensible answer.
Reject x = —10 — a length can-
knot be negative — so x = 6.

J/
S\

( Common mistake

Do not report both roots.

Reject the negative (or zero)
length. On an angle question,
check the final angle is positive

Algebra with geometry
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(— Start Tasks Py Y

State the geometric fact as an equation, then solve for the unknown.

r a A

y
1. 2. Aright angle is split into x° and
(x+ 402 95° 32°. Find x.

Angles on a straight line are
(x +40)° and 95°. Find x.

|\ J L J
e ) e D

3. 4,

140°

Vertically opposite angles are (2x)° Angles around a point are 150°,
[ and 84°. Find x. I 140°, and x°. Find x.

J
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(— Start Tasks — Answers

1. Angles on a straight line are (x + 40)°
and 95°. Find x.

Solution

(x+ 402t 95° (X + 40) + 95 =180
X+ 135 =180
X =145

\.

p
2. Aright angle is split into x° and 32°.

Find x.

Solution

X+32=90

X =58

\

p-
3. Vertically opposite angles are (2x)° and
84°. Find x.

Solution

Vertically opposite:

2x =84

X =42

.

p
4, Angles around a point are 150°, 140°,
and x°. Find x.
. Solution
\Q 150 + 140 + X = 360
290 + X = 360
”‘” X=10

J
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(— Start Tasks

State the geometric fact as an equation, then solve for the unknown.

p
5. Co-interior angles are x° and
108°. Find x.

N\

r

.

6.

(x+10)°
Corresponding angles are (x + 10)°
and 73°. Find x.

Find x.

.

Alternate angles are (3x)° and 66°.

Vs

\.

8.

A\

4

A triangle has angles 55°, 65°, and
x°. Find x.

J
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(— Start Tasks — Answers

SO )

P
5. Co-interior angles are x° and 108°. Find
X.

Solution

Co-interior sum to 180:

X+ 108 = 180

X="72

\.

~\

J

P
6. Corresponding angles are (x + 10)° and
73°. Find x.

Solution
ji"”’ Corresponding equal:
e X+10="73
X =63

\

N\

>
7. Alternate angles are (3x)° and 66°. Find
X.
Solution
— G, Alternate equal:
3X =66
X =22

.

~

p>
8. A triangle has angles 55°, 65°, and x°.
Find x.
A Solution
A 55 4 65 + X = 180
120 +x = 180
A X =60

J
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(— Start Tasks

State the geometric fact as an equation, then solve for the unknown.

e

9.

An isosceles triangle has base

N\

p
10.

=8

A i
An equilateral triangle has each
angle (4x — 8)°. Find x.

.
e

1.

\cm

10 cm

Find x.

.

The trapezium has area 28 cm?.

\.

12.

xcm

A square has side x cm and
perimeter 48 cm. Find x.

J

Algebra with geometry

© manamaths.co.nz


https://manamaths.co.nz/resources/objectives/lo-algebra-with-geometry.html
https://manamaths.co.nz/resources/objectives/lo-algebra-with-geometry.html
https://manamaths.co.nz/
https://manamaths.co.nz/

/— Start Tasks — Answers s O ‘

4 3\ 4 1\
9. An isosceles triangle has base angles x° 10. An equilateral triangle has each angle
and apex 40°. Find x. (4x — 8)°. Find x.

Solution A Solution

9 4 40 — 180 A Each angle = 60:
2x = 140 o N 4x — 8 =60

X =170 x=17

& J (& J

' N\ 4 N\
11. The trapezium has area 28 cm. Find x. 12. A square has side x cm and perimeter

Solution 48 cm. Find x.
+2em (xX+2)+10 Solution
o T x4=28 D 4x =48
2(x 4 12) = 28 e x=12
X=2
. / |\ J
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(— Start Tasks Py Y

State the geometric fact as an equation, then solve for the unknown.

( 3 e 3
13. 14.
A rectangle has length 11 cm and A triangle has base 8 cm and height
width x cm. Its perimeter is 30 cm. x cm. Its area is 32 cm?. Find x.
| Find x. ) L )
- N s .. A
15. 16. A supplementary angle pair is x°
m|:| and 112°. Find x.
A rectangle has width 6 cm and
length x cm. Its area is 54 cm?. Find
X.
\ J \ J
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(— Start Tasks — Answers

-

13. Arectangle has length 11 cm and
width x cm. Its perimeter is 30 cm. Find x.
Solution
2(11+x) = 30
11+x=15
x=4

\.

J

p
14. A triangle has base 8 cm and height x

cm. Its area is 32 cm?. Find x.
Solution

i

8cm

X=38

\

N\

-

15. A rectangle has width 6 cm and length
x cm. Its area is 54 cm?. Find x.

Solution
-]

6x = 54
X=9

.

~

p
16. A supplementary angle pair is x° and
112°. Find x.

Solution

X+ 112 =180

X =68

J
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(— Start Tasks

<1

Write the geometric fact as a two-step equation, then solve for the unknown.

e

1

(2x+ 104 BX—=5)°

Two angles on a straight line are
(2x +10)° and (3x — 5)°. Find x.

.

N\

r

.

2.

115°

(X + 40
115°

Vertically opposite angles are
(3x — 10)° and (x + 40)°. Find x.

s

3.

A

A triangle has angles x°, (x + 10)°,
and (2x — 10)°. Find x.

.

Vs

\.

4,

( Ene
AN
An isosceles triangle has base
angles (2x)° and apex (x + 50)°.
Find x.

J
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(— Build Tasks — Answers

SO0 )

-

1. Two angles on a straight line are

(2x 4+ 10)° and (3x — 5)°. Find x.

Solution

(2X+10) + (3x — 5) = 180
5X +5 =180

X=35

(2x+10)4-B3x =9)°

\.

p
2, Vertically opposite angles are (3x — 10)°
and (x + 40)°. Find x.

Solution
e Vertically opposite:
3x — 10 =x+40

115° 2X = 50

Xx=25

115°

\

N\

-

3. A triangle has angles x°, (x + 10)°, and
(2x — 10)°. Find x.

. Solution
P X+ (x+10)+ (2x—10) = 180
A&& 4x = 180
X =45

.

p>
4. An isosceles triangle has base angles
(2x)° and apex (x + 50)°. Find x.

. Solution
2(2x) + (x4 50) = 180
A o 5X + 50 = 180
X =26

AN

J
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(— Start Tasks Y3

Write the geometric fact as a two-step equation, then solve for the unknown.

( 3 ( 3
5. Co-interior angles are (2x + 20)° 6.

and (x 4+ 40)°. Find x. 7(GX))

Corresponding angles are (4x — 8)°
and (2x + 30)°. Find x.

. J . J
e N\ N
7 - 8.
]
o A rectangle has width x cm and
A regular hexagon has interior length (x 4 4) cm. Its perimeter is

\angle (3x + 30)°. Find x. L 40 cm. Find x.

J
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(— Build Tasks — Answers

SO0 )

5. Co-interior angles are (2x + 20)° and
(x +40)°. Find x.

Solution

Co-interior sum to 180:

(2x +20) + (x +40) = 180

3X + 60 = 180, x = 40

\.

r

\

6. Corresponding angles are (4x — 8)° and
(2x + 30)°. Find x.
Solution
jf” Corresponding equal:
C 4x — 8 = 2x + 30
2x =38, x =19

N\

J

p-
7. A regular hexagon has interior angle
(3x 4+ 30)°. Find x.
< Solution
“ 3x 430 = 120
X =30

.

Hexagon interior = 120:

-

8. A rectangle has width x cm and length
(x+4) cm. Its perimeter is 40 cm. Find x.
Solution
] 2[(x +4) + x] = 40
4x + 8 =40
X=38

(x+4) cm

~N

J
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(— Start Tasks

<1

Write the geometric fact as a two-step equation, then solve for the unknown.

e

9.

]

(x+3)cm

A square has side (x + 3) cm and
perimeter 72 cm. Find x.

N\

p
10.

(x+2)cm
A triangle has base (x +2) cm and
height 10 cm. Its area is 60 cm?.
_Find x.

.
(
1.
5cm
(2x—1) cm

A rectangle has width 5 cm and
length (2x — 1) cm. Its area is
[ 45 cm?. Find x.

(12,

0 :]12
Similar rectangles have
corresponding sides 6,9 and x, 12.

Find x.
L

J
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~ Build Tasks — Answers &Y ‘

g
4 3\ ( N\
9. A square has side (x +3) cm and 10. A triangle has base (x +2) cm and
perimeter 72 cm. Find x. height 10 cm. Its area is 60 cm?. Find x.
Solution Solution
A(x +3) =72 L(x +2)(10) = 60
(x+3)cm X+3=18 12 m X+2=12
x=15 x=10
& J (& J
' N\ 4 )
11. A rectangle has width 5 cm and length 12. Similar rectangles have corresponding
(2x — 1) cm. Its area is 45 cm?. Find x. sides 6,9 and x, 12. Find x.
Solution %olution
] s(2x—1)=45 . o o2=X
(2x—1)cm 2X —rl =9 l;l g f())X _ 1722
X=09
x=38
. / |\ J
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(— Start Tasks SO0 )

Write the geometric fact as a two-step equation, then solve for the unknown.

( z r 3
13. 14.
140° (x4 15)°
o Alternate angles are (3x — 15)° and
Angles around a point are (x + 30)°, (x +45)°. Find x.
[ (2x — 20)°, and 140°. Find x. I )
s N e )
15. 16.
(x+4) cm
T_he trapezium has area 48 cm”. A regular nonagon (9 sides) has
\F'”d X ) \interior angle (2x 4 20)°. Find x.

Algebra with geometry © Manamatns.co.nz
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~ Build Tasks — Answers P Y ‘

4 3\ 4 N\
13. Angles around a point are (x + 30)°, 14. Alternate angles are (3x — 15)° and
(2x — 20)°, and 140°. Find x. (X +45)°. Find x.
Solution Solution
o +30)° (x4 30) 4 (2x — 20) + 140 = <j Alternate equal:
360 ok 4 3X—15=x+4+45
o 3x + 150 = 360 2x = 60, X = 30
x="70
& J (& J
e ) e N
15. The trapezium has area 48 cm?. Find x. 16. A regular nonagon (9 sides) has
Solution interior angle (2x + 20)°. Find x.
(x+)cm (x+4)+10 6 — 48 <> Solution
“' 2 N Nonagon interior = 140:
3(x + 14) = 48 2x + 20 = 140
X=2 X =60
. / |\ J
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(— Start Tasks

0666

™

reject any that cannot be a length.

Write the geometric fact as an equation. If it is quadratic, find both roots and

e

1.

(x+4) cm
A rectangle has width x cm and
length (x + 4) cm. Its area is 60 cm?.
_Find x.

J

\

) o

xcm

A triangle has base x cm and height
(x 4+ 3) cm. Its area is 44 cm?. Find x.

J

r

3.

xcm

(x—2)cm

A rectangle has width x cm and
length (x — 2) cm. Its area is 63 cm?.

N

e

4,

xcm
(2x+1) cm

A rectangle has width x cm and
length (2x 4+ 1) cm. Its area is
55 cm?. Find x.

N

Find x.
&gé‘ﬁla vv;th SCUIIICtIy

2 dlo
giatafat

TSC

>

(=)
=}
N
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— Push Tasks — Answers

QA Q Q

Q00

&)

-

\.

1. A rectangle has width x cm and length
(X + 4) cm. Its area is 60 cm?. Find x.
Solution

x(x+4) = 60
x4+ 4x — 60 =0

(x+10)(x —6) =0

X = 6 (reject —10)

xcm

(x+4)cm

-

(.

2. A triangle has base x cm and height
(x 4 3) cm. Its area is 44 cm?. Find x.

§olution
¢ 3)cm %X(X+ 3 =4
X*+3x—88=0
xcm (x+11)(x—8) =0
x = 8 (reject —11)

J\

-

.

3. A rectangle has width x cm and length
(x —2) cm. Its area is 63 cm?. Find x.

Solution

X(x —2) =63
x*—2x—63=0
x=9)(x+7) =0
x =9 (reject —7)

xcm

(x—2)cm

Ve

4. A rectangle has width x cm and length
(2x + 1) cm. Its area is 55 cm?. Find x.

Solution

Xx(2x+1) =55

2%% +X—55=0
(2x+11)(x—=5) =0
x =5 (reject —5.5

xem

(2x+1) cm

J
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(— Start Tasks

6666 )

Write the geometric fact as an equation. If it is quadratic, find both roots and

reject any that cannot be a length.

e

5.
(YN
Similar triangles have

corresponding sides 5,8 and
[ X, (x+9). Find x.

(x+5) cm
The trapezium has area 54 cm?.
Find x, rejecting any root that
. 1 1 1

= oot

r

7

xcm
(x+3)cm

A rectangle has width x cm and
length (x + 3) cm. Its area is 70 cm?.

e A

8.

xcm

A triangle has base x cm and height
(x4 5) cm. Its area is 52 cm?. Find x,

then find the height.

\l' Find x, then find the perimeter.
R

DT Wit seonety

o
g amamatitST

[e)

>
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— Push Tasks — Answers 060606 )

( T\ (

5. Similar triangles have corresponding
sides 5,8 and x, (x +9). Find x.
Solution

XA _ 5(x .):Sx

6. The trapezium has area 54 cm?. Find x,
rejecting any root that cannot be a length.

Solution
h -
B I
e (x+3)x =54
5 X2 4+3x—54=0
X+9)(x—6)=0

x = 6 (reject —9)

J
=
7. A rectangle has width x cm and length 8. A triangle has base x cm and height
(x 4+ 3) cm. Its area is 70 cm?. Find x, then (x4 5) cm. Its area is 52 cm?. Find x, then
find the perimeter. find the height.
Solution §olution
xem X(x+3) =70 5X(X+5) =52
3 em (x+10)(x—7) =0 AA’S)CM X2 45X —104=0
o X = T; perimeter = 34 cm xem (x+13)(x—8)=0
X = 8; height = 13 cm
(. J (. J
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(—

g

Start Tasks

6666 )

Write the geometric fact as an equation. If it is quadratic, find both roots and

reject any that cannot be a length.

e

9.

(x+1)cm

A square has side length (x + 1) cm
and area 100 cm?. Find x.

\

p
10.

°
A triangle has angles (x + 5)°,
(2x — 15)°, (3x + 10)°. Find x and the
L largest angle.

r

1.

110° R
+10)
(5x — 3
110°

One angle is (3x + 10)°, vertical
opposite (5x — 30)°. Find x and an

e A

12.

3cm

xcm
X+3cm 2x+1cm

3cm
2x+4cm

The L-shape has area 75 cm?. Find x,
then find the perimeter.

= e L
é"ﬂﬁ}aﬁtsm'mwglc.

2 o
g amamatitST

[e)

>
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— Push Tasks — Answers 060606 )

4 Y 4 N\
9. A square has side length (x + 1) cm and 10. A triangle has angles (x +5)°, (2x — 15)°,
area 100 cm2. Find x. (3x + 10)°. Find x and the largest angle.

Solutizon Solution
= e 5 —15 R =18
’(<X++1:): o 100 "ﬁm g(i %g)SQ;: §0)+(%x+10) 180
(x+1)cm X ="

. largest angle = 100°
(rejectx + 1 = —10)

| J | J
e N s N
11. One angle is (3x+10)°, vgrtical opposite 12. The L-shape has area 75 cm?. Find x,
(5x — 30)°. Find x and an adjacent angle. then find the perimeter.
Solution Solution

a0 Vertically opposite: B 3(x+3) + 3(2x+1) = 75
3x+ 10 = 5x — 30 wraem| | OX+12="75x=17
(s 2x =40, x =20 de Perimeter = sum of 6 sides
adjacent angle = 110° = 10434+7+15+3+18 = 56 cm

(. J (. J
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(— Start Tasks 0069

Write the geometric fact as an equation. If it is quadratic, find both roots and
reject any that cannot be a length.

e p e )

13. 14.
A rectangle has width x cm and A triangle has base (x + 6) cm and
length (x 4+ 7) cm. Its area is height x cm. Its area is 56 cm?. Find

[ 120 cm?. Find x. ) x )

(15. A regular polygon has interior 1 [ 16. An isosceles triangle has two )
angle (8x + 24)° and exterior angle equal sides of length x cm. Its base
(2x + 6)° at each vertex. Find x, then is (x — 2) cm and its perimeter is 34
state how many sides the polygon cm. Find x.
has.

\AEéb.a  aamcie e et ‘gﬁz)

TSC
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— Push Tasks — Answers 060606 )

4 Y 4 N\
13. A rectangle has width x cm and length 14. A triangle has base (x + 6) cm and
(X +7) cm. Its area is 120 cm?. Find x. height x cm. Its area is 56 cm?. Find x.
Solution §olution
X(x+7) =120 5 (X4 6)x =56
“ml:| X%+ 7x— 120 = 0 X2 4 6x— 112 = 0
(x+7)cm (x+15)(x—8)=0 (x+6) cm (x+14)(x—=8)=0
x = 8 (reject —15) x = 8 (reject —14)
. J/ (. J
e N s N
15. A regular polygon has interior angle 16. An isosceles triangle has two equal
(8x + 24)° and exterior angle (2x + 6)° at sides of length x cm. Its base is (x — 2) cm
each vertex. Find x, then state how many and its perimeter is 34 cm. Find x.
sides the polygon has. Solution
Solution X+X+(x—2) =34
(8X + 24) + (2x + 6) = 180 3x—2 =34
10x + 30 = 180, x = 15 3x = 36
exterior = 36° x=12
n = 360 + 36 = 10 sides

(. J (. J

Algebra with geometry © manamatns.co.nz



https://manamaths.co.nz/resources/objectives/lo-algebra-with-geometry.html
https://manamaths.co.nz/resources/objectives/lo-algebra-with-geometry.html
https://manamaths.co.nz/
https://manamaths.co.nz/

