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149, Match each expression on the left with the equivalent expression on the right.

The first one is done for you.

3d+d

[ 3d = d ]




1. Write each expression in its simplest form.

T+2t+ X

__________ .
b+T7T+2b+10

=

__________ o
(3d +5)+ (d —2)

__________ e
3m — (— m)

1 mark.



13.

One way to make a magic square is to substitute numbers into this

algebra gnd.

a+h a-b+e¢ a—c
a-b—g¢ a a+b+c
a4+ a+b—¢ a—nh

{a) Complete the magic sguare below using the values

\

a =10

b =3

c=5

10

12

3 ks



{b} Here is the algebra grid again.

a + b a-h+c¢ a—c
a—h-—¢ a a+b+c
a+c a+bh—c a—h

| use different values for a, b and ¢ to complete the magic sguare.

20 21 7
3 16 29
25 1 12

What values for a, b and ¢ did | use?



14. Write numbers in the boxes to make the statements trus.

\

When x = then x+3=
When x = then 3x =
When x = then % =
17. Find the values of x
Ex—3 =12
\ X=
13+2x =3
E X=
KE30aMaTer 4—6M 1w




27. Find the value of x

G+2x=x-6

21. (a) Solve this equation.

T+ 5k=28k+1

N\

1 mark

(b} Solve this equation. Show your working.

10y + 23 = 4y + 26

N\

Y=
3 7 marks



15. (a) When x = 5, work out the values of the expressions below.

\

b 4T S < SRR
BE — B = v
2 +bBx=............ e
(b} When 2y + 11 =17, work out the value of v
Show your working.
}' e e % ks
(c} Solve the equation 9y + 3 =5y + 13
Show your working.
_'L' R e A

% mairks



Rmrrango

20. Hearrange the equations.

A Y

!?-I-"l:ﬂ' -b: .......................
1 mark
4d = ¢ d = .
1 mark
m -3 = 4k m =

| mark



Funchons

15. {a) A function maps the number n to the number n + 2

Complete the missing values.

" — n+2
N, L
—_ 20

(b} A different function maps the number n to the number Zn

Complete the missing values.

{c] Many different functions can map the number 256 to the number &

Complete the tables by writing two different functions.

1 man

I man

A \




11. Complete the statements below.

N\

When x is B

1 mark

Whenxis =, 4x is 48

1 mark’

T mark



6 The diagrams show a rectangle divided into different parts.
On each, shade the area represented by the expression.

The first one is done for you.

— Ty ———p B

ac
. a o b .
$
d
ad + bd
c
* a - bh—s {1 mark]
b(c+d)

— Ty — D

. a se—b—s  (med



14. Jenny and Alan each have a rectangle made out of paper

- H

One side is 10cm.
The other side is n cm.

(a) They write expressions for the perimeter of the rectangle.

Jenny writes 2n + 20
Alan writes  2(n + 10)

Tick (v) the true statement below.

==} ' :
Jenny is correct and Alan is wrong.

Jenny is wrong and Alan is correct.

Both Jenny and Alan are correct.

Both Jenny and Alan are wrong.

(b) Alan cuts his rectangle, then puts the two halves side by side.

¢ Alan's new rectangle

What is the perimeter of Alan’s new rectangle?
Write your expression as simply as possible.

T



(c) Jenny cuts her rectangle a different way,
and puts one half below the other.

iy H -

Jenny's new
rectangle

What is the perimeter of Jenny's new rectangle?
Write your expression as simply as possible.

e,
=t

(d) What value of » would make the perimeter of Jenny's new rectangle
the same value as the perimeter of Alan's new rectangle?

(e

2 marks



19. {a) The diagram shows a rectangle.

Itz dimensions ara 3a by &h

- B

Write simplified expressions for the area and the parimeter of
this rectangle.

1 mark

"N mark

{b) A different rectangle has area 12a” and perimeter 14a

What are the dimensions of this rectangle?

Dimensions: .......... by ......... :



1 0 Lisa is using trial and improvement to find a solution to this equation.

x2-3x=1

Here are her first few trials.

Complete the missing information.

N\

Whenx = 3, x2 - 3x = 0 , sothisvalue of xistoo  small
Whenx = 4 x* - 3x = , so this value of x is too (1 mark)
Whenx =35 x-3x=_____, sothisvalueofxistoo _____ 1mak

What value of x should Lisa try next?

N\

Explain why you chose that value.

(1 mark)

Mﬁ__



Eags

16.

Ali, Barry and Cindy each have a bag of counters.
They do not know how many counters are in each bag.
Thay know that

Barry has two more countars than Al

Cindy has four times as many counters as All.

{a) Al calls the number of counters in her bag a

Write expressions using a to show the number of counters in Barry's bag

and i Cindy's bag.

Al's bag Barry's bag Cindy's bag

ib! Barry calls the number of counters in his bag b

Write expressions using b to show the number of counters in Ali's bag and

in Cindy's bag.

Al's bag

\

2 mants



(c)

Cindy calls the number of counters in her bag ¢

Ali's bag Barry's bag Cindy's bag

Which of the expressions below shows the number of
counters in Barry's bag?

Circle the correct one.

\

dc + 2 dc -2

L,
|
(%)
rh;l
o+
P
©
I
P

4 4 1 mark



16. You can often use algebra to show why a number puzzle works.

Fill in the missing expressions.

Example: Algebra:
i
5 Think of a number L
9 Add 4 n+4

l

14

Now add the number you
were first thinking of

l

Divide by 2

l

Subtract 2

- n - =] -l

l

l

‘ The answer is the number you were first thinking of }

2 marks



21. (a) Bags A and B contain some counters.

(AR N

By +1
countars

Bag A

The number of counters in each bag is the same.

Woark out the value of ¥

N\

I ran

{b) Bag € contains more countars than bag D.

BagC

What is the smallest possible value of k7

\

I




13 Lok at this sequencs of patierns mads with hexagons.

P anPp

pattem number 4 pattern number 2

patiern number 3

To find the number of hecagons in patiern numbar m you can use thess nules:

Murnber of grey hexasgons = m+1
Mumber of white hexagons = 2m

Altogether, what is the total number of hexagons in pattern number 207

N\




21.

The diagram shows a square drawn on a square gnd.

The points A, B, C and D are at the vertices of the square.

Match the comrect line to each equation.

One is done for you.

\

x+y=2

X+y=—42

Line through C and D

Line through A and C

-

Line through A and D

Line through B and D

Line through B and C

Line through A and B

2 marks



15. These straight line graphs all pass through the point ( 10, 10 )

A
J_.-‘

12

10

9

Fill in the gaps to show which line has which equation.

(s
o
e

line .. .... . has equation x=10
line . ...... has equation y=10
line . . ..... hasequation y=x
line .. .... . has equation _'r=%x— 5
line . ...... has equation _v=lx+ 5



18. The graph shows a straight line. The equation of the line is y = 3x

1.,
" l )
14 -

12

10 .r‘.

©
=Y

Does the point (25, 75) lie on the straight line y = 3x7
Tick {+"} Yes or No.

x Yes Mo

Explain how you know.




Straight ine grph

24. The graph shows the straight line Y
with equation y=3x -4

L
-4 0 4 X
b
i
y
/
(al A pointonthe line ¥ =3x -4 has an x-coordinate of 50
What is the v-coordinate of this point?
............... ——

(b} A point on the line y=3x -4 has a y-coordinate of 50

What is the x-coordinate of this point?



