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1 Work out.
g - 1 i
35 7
Give your answer as a fraction in its simplest form.
| g
7 7
W n
3s 7
1
‘w7 3,1 _3
3% w 3 J S 3
S
........................................................... [3]
2 The diagram shows two straight lines crossing a pair of parallel lines.
A Not to scale
125°/9 Y .
75. vd
a’ R
/ g 75°
(@) Write down the value of a.
Give a reason for your answer.
° .
a=....l 129 because ....... CQWMPMA\“& ...... DJ\G\& ..... Mo.cqua.!. .......
.............................................................................................................................................. [2]
(b) Work out the value of b.
§5 +75= 130°
180 ~ 130° = SO°
® b=0 3]
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3  Work out.

3.8+0.02

xuool lmo

280 - 2

19 0

2|3'80

........................... 'qo [2]
4 The diagram shows a prism of length 10cm.
hcm
bcm
The cross-section of the prism is a right-angled triangle.
The base, bcm, is 2cm longer than the height, hcm.
The volume of the prism is 240 cm3.
A student is explaining how they worked out the value of b.
They say
|

b is 6 because that means his 4 and 6 x 4 x 10 = 240. ‘fbk X l"}ﬂ'"ﬂ
Describe the student’s error and find the correct value of b. _l. x 6 x4 x\0

2

Theerroris......‘.'.‘.'.\!ﬂ ....... dd not M\Ubf‘ﬁ ....... b Y "' ........ f...0MRA. O ...
Y X LI 173 X S

-'ibﬂ\ x 10 = 240 P - 3]
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4

5 The table shows the ages and heights of 12 children.
Age (years) 2 4 12 6 10 11 13 11 5 7 9 14
Height(m) | 084 | 101 | 15 | 14 | 14 | 135|162 | 142 114 | 124 | 1.26 | 1.68

Height(m)

The points for the first eight children (shaded in the table above) are plotted on the scatter diagram.

A
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\
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\
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(a) Plot the points for the remaining four children.

(b) Describe the type of correlation shown in the completed scatter diagram.

(c) One of these children is taller than expected for their age.

On the scatter diagram, circle the point representing this child.
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(d) (i) Kaiis 8 years old.
By drawing a line of best fit, estimate Kai’s height.

)1 TR L.26 . m [2]

(e) Explain why using this data to estimate the height of a child that is 17 years old may be
unreliable.
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Taylor has a full bottle of medicine.
The bottle holds 20 doses of medicine.

Each day Taylor takes one dose of medicine out of the bottle.
After 8 days, there are 180 millilitres of medicine left in the bottle.

Work out how many millilitres of medicine the bottle holds when full.

20 -8 =12 docas leg

12 doses = 180 wml

=6 <6
2 dofes = 20 ml
X\0 xX10

20 doses = 200 ml

....................................... 300.... mi4
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A volunteer packs boxes for a charity.
They can pack 5 boxes in 45 seconds.

(@) Use this information to show that they can pack 55 boxes in less than 9 minutes.

l mn = 60s
xq X9
Q mins = S40 ¢

UsSs
X 4

SS boxes = yqss

S boxes
% \\

445s < 9S4os

(b) What assumption did you make in part (a)?

...... [+ 3 7
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4s

x 11

45

4S50

%95
..... Hhe  boxes. . 0f . the . Some.........
.......................................................................... [1]
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8

8 Ablock made of iron is in the shape of a cuboid. m
The block is 3.1cm by 4.9cm by 2.2cm.
The density of iron is 7.87 g/cm3. D
Sam thinks that the mass of the block is about 2.4 kg.

Use estimation to decide if Sam’s answer is reasonable.
Show how you decide.

D= 7.87 glem’

~ 8 3/0.'.07\3

V: waxk

"

o«
o
sw

"
»
&£
Q
(X

2.4%y x 1000 = 24009
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9 A zoo counts its animals.
The ratio of antelope to zebra is 3 : 2.
The ratio of meerkats to zebra is 7 : 3.

(@) Write the number of antelope as a percentage of the number of zebra.

A: 2
3:12
—3—- - l.s X lOO < \SO
2 (a)
(b) There are 15 more meerkats than antelope.
Work out the number of zebra in the zoo.
R:7 m:-.2
3: 2 1:3
x3 x2
q: 6 1%: 6
A: M. 2
q: %: 6
——
14 -9 = S more poris
IS +95=3
6 x 3 = 18 2ebras
(b)
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10 A student draws two different regular polygons.
The exterior angle of one polygon is p°.
The exterior angle of the other polygon is q°.

The sum of p and g is 112°.
The difference between p and q is 32°.

Find the number of sides of each polygon.
You must show your working.

p+gq = 12 prq=12
- T - p+u0=U2
p-q = 32 -0 -40
ézz‘t = 30;2 p= 72

q = 40
-3—:59: q sides %g=53ides

........ 5 sides and q sides [6]
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11 yis directly proportional to the square of x.

Find the percentage decrease in y when x is decreased by 30%.

y & ax? L 1007 ~307 =107
N l-:'loo
y = Ko 0.7
y: K (0.7)° 0.7 x0.7= 0.44
y= k(Oo‘H)
y= 0.4k 160 - S1= 497. —> 0.49
S1/- decrease
............................... Sl %
12 Here are the first four terms of a sequence.
43 +2 +3 +3
2 5 8 11 iL3
10 17 26
+S +7 +9 + 1 37
(@) Find the next term.
iLd
() I 37 ................................ [1]
(b) Find the nth te;m. 12
3“ 3 -1 6 -1 -l P |
2) S) 8') l\)
NS 3n - |
+3 +3 +3
2
1 4
s 16 \T 26 n 116 )xl
¥ S an® [t 4 4
+*2  *2 Seq S 10 17T 26
q ©y.0 O
ant4ibn+ C Seq - an? Wigl? gl (gi*? = 2n 42
az2%2 =\ R 3l
- e ) N n242n32...[3]

2
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12
13 The diagram shows a triangle, ABC, with perpendicular height BD.

B Not to scale

BC = 12cm, angle BCD = 30° and angle BAD = 45°.

(a) Work out the length of BD. 0 20 4S 60 90
20 gin | t 2 3 &
Sinb: H — 0 - $in3d =
ab cor [ 4 3 2 O
Sn30= —)7—
12 x12 2
12
BD =12 x s»m30
(
= 12 % 2
= & S N 6.

(b) Work out the exact length of AB.
Give your answer in its simplest form.

_ L
SU\O- H

6
SinfSs < AR

xAB x A8

AB xsn¥S = 6
= Sink%s =sSintsS

AR = f = SInk#S

=6 T
- 6 2
T e )
\
- (2 —_—
= cm
F ©) o P
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14 The graphs of x =-3 and y =-x are drawn on the grid.

........................... -3.
The region R satisfies the following inequalities.
X<-3 y <X y—1 >%x
By drawing one more line, find and label the region R. [5]
\
+1 +)
|
Y > ? x + 1
|
acl-n o 1 2 o)+
1 - |
1 3 - a— + l - e
- | 2
9 | ) 7 2 2 2
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15 (a) Factorise.

9x2—4

v ¥
(3:(:4-2)(3:: -2)

@ . (32 +2)(3x-2) . .. .

(b) Solve by factorisation.

2
3x —2x—-8=0 x4+ 4=0 or x-2=0
ax? +bx +¢e = 0 -y -y +2 42
az3 bz-2 ¢=-8 3x =-4% x=2
axe¢z -4 =2 =1
xz-4%
-24 =
-6 +4
3nct- bx ¢ Yo - 8
3x(x-2)  +u(x-2) "
(3x+4)(x-2) =0 (b) x=.... S ... orx= .. % .
(c) Solve.
2(x—5)
1-3x
x(1-3x) x (1-3x)
2(x-5) = 2(1-3=x)
2x-10 - 2-6x
+bx +6x
8x-10 = 2
410  +10
8a =12
=8 =8 3
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16 (a) Work out.

64§ DC% = (b\[;‘)a

¥ = (Yer )
y X

TR
e +

p .. 5
b) £+013=2
()q 9

where g is a fraction in its lowest terms.

Find the value of p and the value of q.

X = O-ii
10 = l3\
100 = l3-ié

100 = 13.13
- o = 0.12

Qqa = 13
=99 <49

© OCR 2023

) T X [2]

p 0 13 _35
97 4 9

-3 -8

94 99
P _s"ls
q ~ 1., 99
P -85 _ 13
3 99 99

P= L
q= 33
® p= Ve
=83 e, [4]
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)
17 Arhombus is drawn on a coordinate grid. Y= 32 +3
One diagonal of the rhombus has equation y = %x+ 3.
The other diagonal passes through the point (1, 7).

Find the equation of the other diagonal of the rhombus.
Give your answer in the form y = mx+c.

3:%“ "’3 m= 2
Gradunt o ofhwr diegoral = -2
(1,7)

Xy

a:mx-rd

5:-2:;4-0

7= -2(1)+¢
Tz=-2+¢
2 +2
9 =¢
y=-2x +9 y=mR2 [4]

18 5{/?:(3«/5)2 and p:mx,wherep>0, m >0 and p#m.
[3]

Show that the value of x is %
2
x® = (Yx)
(35)2 = m%’ p= Im? I

K
|-

(2
i« e
o® o° T
p? = (m%)° P m:
P": m'%,' X3

=

-
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19 Abox contains 25 discs.
The discs are either blue or yellow in the ratio 4 : 1.
Two discs are chosen at random from the box without replacement.

Find the probability that the two discs are different colours.
You must show your working.

B : Y
TR : S parts 25 -95=98

xsl lx s

20 : S
BY o VB
p(8Y) = p(8) x p(¥)
= _Z_O_ %® _S_ = __IOO
25 g 600
p(ys) = ply) x p(8)
- 5, , 2 _ 10O
2§ 24 (6o
0 oo _ 20 _ |
€00  $00 ~ 600 ~ 3
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20 OABC is a parallelogram.

C \a B

Not to scale

OA=aand OC=c.
The point N lies on line AB such that AN : NB = 3 : 5.

(a) Find the following vectors in terms of a and c.
Give your answers in their simplest form.

(i) OB
- -
(.]_B’ = 0C + CB
= CcC t+aQ
@@ os=..C6ta
(i) ON
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(b) Line CN is extended to reach point P, such that CP= gﬁ\]
Show, using vectors, that OAP is a straight line. [4]
-3 —>
CN = CB + BN
Se
-3 -
CP = ‘%‘CN
= 8B (a-=
S(a-%c)
- 8
= —@g-~-C
3 a
- - - ->
oP = OC + CP OA = O
8
= -—=a-C
= C + S
- 8
- =0
S

—>
5?: —g-OA

ﬁ . . -
63 TR} mu;;fu op OA S. OAP s o ch'm.ekt Lne.

END OF QUESTION PAPER
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ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s)
must be clearly shown in the margin(s).
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