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Which expression is equivalent to : What is the largest number shape that can
3(1 —p) — p? . : be made with 500 matches? b

A3—2pB3—‘p2C3—4pD3+2p A9  B10 C1 D 12
Ben used the rule ‘multiply by 3 and then : ‘ Which expression xem

add 2’ to get the next number in a pattern. gives the area of o
The first three numbers are 1,5 and 17. . the shaded shape il ycm
What is the seventh number : in square 5 3°m ;

in the pattern? : centimetres? o

R is the point (5, —2). b Y : A 5x — 3y ‘B 3x — 5y

QR is parallel . : Cxy—-15 D xy—8
to the x-axis. :
PQ is parallel

Which rule connects x and y?

to the y-axis. ) 0 * x 1120314105
PQ = é and QR =8. Q° R(S,:Z) 7. 1 |13 ]33 ]61 19
What are the v : Ay=x+1 B y=2"-1 |
co-ordinates of P? . Cy=3@-2  Dy=4-3
A (-1,8)B (-3,4)C (-1,4)D (-3,8) | i1 Which point will the line y = 7 — 2x
5 (Sx +4)+2(3x—7)= ............................. pass through?
‘A 21x —2 B 14x — 2 : st L
C 21x—-3 D 14x —3 ;
This pattern is used in questions 5 to 8. B
Daniel made this pattern of squares with : 10 >
matches. He then drew up a table: B P 5 A
~ m : I
0 oh aa BB ECE DD
= = What is the 27th number in this pattern?
Shape 1 Shape2 Shape 3 Shape 4 Sh;]:)eS 1,4,7,10,13, ...
Shape 112|345 32x -1 +5+ 2 J=10x+2

Number of squares | 1 5 | 13| 25| 41
Number of matches | 4 | 16 | 36 | 64 | 100

What is the missing term?

Which of these points lies on the straight
line joining (1, 3) to (7, 15)?
A (2,4 B (3,8 C (4,10) D (5,11)

Which expression is equivalent to

How many squares will
there be in Shape 7?

How many matches will
Daniel need for Shape 77

_ 44+ x —x?
Which rule gives the number of matches A —x2+x+4 B —x2—x+4
needed for each shape? C2—x—d D2+x—4

A 4 X'shape number

B 3 X number of squares + 1
C 2 X number of squares + 2 :
D (2 X shape number)? : 17235

‘What is the next number
in this pattern?




Mini Test 25: Algebra—Patterns,
Expressions and Number Plane..

6 The number of matches increases by 12, then
20, then 28 and then 36. .
The difference between the number of
matches increases by 8 each time.
The next difference will be 44.
Shape 6 will need 100 + 44 or 144 matches.

1 31—-p)-p=3-3p-—p The next difference will be 52.
' =3~—4p ‘ Shape 7 will need 144 + 52 or 196 matches.
2 The third number = 17 7 Try each option:
The fourth number =3 X 17 + 2 4 X shape number’
=51+2 ' There would be 4 matches for Shape 1.
=53 There would be 8 matches for Shape 2.
The fifth number = 3 X 53 + 2 This is not the rule.
=159 +2 ‘ | ‘3 X number of squares + 1’
=161 } When there is 1 square there would be
The sixth number = 3 X 161 + 2 E 4 matches. :
= 483 + 2 When there are 5 squares there would be
= 485 16 matches.
The seventh number = 3 X 485 + 2 When there are 13 squares there would be
= 1457 40 matches.
3 QR =850 Q is 8 units from R. This is not the rule.
The co-ordinates of Q are (—3, —2). 2 X number of squares + 2’
PQ = 6 s0 P is 6 units above Q. When there is 1 square there would be
The co-ordinates of P are (-3, 4). 4 matches. .
: 14 When there are 5 squares there would be
v, o 12 matches.
. This is not the rule.
14
LN I e ‘(2 X shape number)?’
S RG.%) There would be (2 X 1)2 or 4 matches for
4 Shape 1.
B There would be (2 X 2)? or 16 matches for
Shape 2.
4 3Gx+4)+2@x—T)=15x+12+6x — 14 There would be (2 X 3)2 or 36 matches for
=21x — 2 Shape 3.
s There would be (2 X 4)2 or 64 matches for
Shape 4.
O C = | There would be (2 X 5)2 or 100 matches for
Shape 5.
This is the rule.
Shape 1 Shape2 Shape3 Shape 4 Shape 5 The rule is (2 X shape number)Z_
T v > 13 14ls 8 [Use the rule found in the previous question and
lﬂi)éfQ"O : s T13 125 | 41 try each option.]
: 6 36 | 64 |100 There would be (2 X 9)2 or 324 matches
needed for Shape 9.
The number of squares increases by 4, then 8, There would be (2 X 10)2 or 400 matches
then 12 and then 16. needed for Shape 10.
The difference between the squares increases ; There would be (2 X 11)2 or 484 matches
by 4 each time. ' needed for Shape 11.
The next difference will be 20. There would be (2 X 12)2 or 576 matches
Shape 6 will have 41 + 20 or 61 squares. - L needed for Shape 12.

The next difference will be 24. The largest number shape that can be made
Shape 7 will have 61 + 24 or 85 squares. ~ with 500 matches is Shape 11.



9 [The shaded area is the area of a léfge rectangle
minus the area of a small rectangle.]
X cm

L]

b ycm

Area of large rectangle = length X width
=x Xy
=xy |
Area of smaller rectangle = length X width
=5X3
=15
Shaded area = (xy — 15) cm?

WrEE T 1 [ 2] 3] 45
Syl 1| 13336l |97

Try each option:

y=x2+1
Whenx =1,
y=12+1
=2 ,
This is not the option.
y=2x2—-1
When x =1,
y=2X12-1
=1 v
When x = 2,
y=2X22-1
=17
This is not the option.
y=3x2-2
When x =1,
y=3%x12-2
=1
When x = 2,
y=3x%x22-2
=10
This is not the option.
y=4x2 -3
When x =1,
y=4x12-3
=1
When x =2,
y=4X%X22-3
=13
When x = 3,
y=4x32-3
=33
. When x = 4,
y=4X42-3
- =61
When x = 5,
y=4X5 -3
=97

This is the option.
The rule is y = 4x2 — 3.

11 [If a line passes through a point the co-ordinates
of that point must satisfy the equation of
the line.]
The equation of the lineis y = 7 — 2x.
Try each point: :

AtA,x=3
When x = 3,
y=7—-2X3
=7—-6
=1 (not 4)
A does not lie on the }ipe; )
AtB,x=4
When x = 4,
y=T7T-2X4
=7 —8
=-1
B does lie on the line.
YA
f yrli-x
B, ;
<_ g _10 ;
N B
cCl 17} \

The point that lies on the line is B (4, —1).
12 1,4,7,10,13, ...
'The numbers increase by 3 each time.
The first numberis3 X 1 — 2.
The second numberis 3 X 2 — 2.
The third numberis 3 X 3 — 2.
So, following this pattern,
the 27th number = 3 X 27 — 2
=81 -2
=79
13320 +5+L2 J=10x+2
Now3(2x —1)+5=6x—-3+5
=6x+2

So the missing term is what must be added to
6x + 2 to give 10x + 2.

The missing term is 4x.
14 The line passes through (1, 3) and (7, 15).

The y-value in both points is 1 more than
twice the x-value.

So that must be the equation of the line:
y=2x+1.

Considering the ¥4
options, the only 16 (7515)
point with its 14 - R
y-value one more 12
than twice its 10 -
x-value is (5,11). 8 =

6

4 2

21A41653)

G ;

123 456 77%




154+x—x2=—-x2+x+4

[4 and x need to be added but x2 needs to be
subtracted.]

2°12’3°4° 6" " ,
All the fractions have a common denominator
of 12.

[Write the pattern using fractions whose
denominator is 12.]

6 7 8 9 10

PRTETSVTAL .
The next number in the pattern will be IT




