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Instructions

• Use black ink or ball-point pen.
• Fill in the boxes at the top of this page with your name,  

centre number and candidate number.
• Answer all questions.
• Answer the questions in the spaces provided  

– there may be more space than you need.
• You must show all your working.
• Diagrams are NOT accurately drawn, unless otherwise indicated.
• Calculators may be used. 
• If your calculator does not have a π button, take the value of π to be 3.142 

unless the question instructs otherwise.

Information

• The total mark for this paper is 80
• The marks for each question are shown in brackets 

– use this as a guide as to how much time to spend on each question.

Advice

• Read each question carefully before you start to answer it.
• Keep an eye on the time.
• Try to answer every question.
• Check your answers if you have time at the end.
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2 The length of a pencil is 128 mm correct to the nearest millimetre.

 Complete the error interval for the length of the pencil.

. . . . . . . . . . . . . . . . . . . . . . . . . mm - length < . . . . . . . . . . . . . . . . . . . . . . . . . mm

(Total for Question 2 is 2 marks)

3 Tom and Adam have a total of 240 stamps. 
 The ratio of the number of Tom’s stamps to the number of Adam’s stamps is 3 : 7

 Tom buys some stamps from Adam. 
 The ratio of the number of Tom’s stamps to the number of Adam’s stamps is now 3 : 5

 How many stamps does Tom buy from Adam? 
 You must show all your working.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 3 is 4 marks)

① ①
127.5 128.5

☆

Tom : Adam

Original 3 : 7 Total 240 stamps

seeing how many
New 3 : 5 Total 240 stamps stamps Tom had

originally and

Original→
3+7=1%240 ✓ after the sale

10=24 3×24=72 stamps

New → 3+5=8
① 240
8=30

3×30=90 stamps
①

↑ getting how many90-72=18
stamps

- I' in the

↑ ① ratio is worth

finding how many 18
Stamps were sold
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4 Each person in a fitness club is going to get a free gift.
 Stan is going to order the gifts. 

 Stan takes a sample of 50 people in the fitness club.
 He asks each person to tell him the gift they would like.

 The table shows information about his results.

Gift Number of people

sports bag 17

gym towel 7

headphones 11

voucher 15

 There are 700 people in the fitness club.

 (i) Work out how many sports bags Stan should order.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (ii) Write down any assumption you made and explain how this could affect your answer.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 4 is 3 marks)

DNF ;::⇔÷:*"mg.io?..........:::::..Mgg!7%0=14 i.
"" ①

238①

⑤*ABAg⑤
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5

*P58874A0524* Turn over     

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

5 Here are six graphs.

 A B C

 

y

O x

 

y

O x

 

y

O x

 D E F

 

y

O x

 

y

O x

 

y

O x

 Write down the letter of the graph that could have the equation

 (a) y = x3

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) y = 
1
x

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 5 is 2 marks)

f- ①

☐
①

PhysicsAndMathsTutor.com
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6 The nth term of a sequence is  2n2 − 1

 The nth term of a different sequence is  40 − n2

 Show that there is only one number that is in both of these sequences. 

(Total for Question 6 is 3 marks)

7 Work out  (3.42 × 10−7) ÷ (7.5 × 10−6)
 Give your answer in standard form.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 7 is 2 marks)

NslNs2Ns3Ns4ns5Ns6ns72n2-1p7173l497197n@4o.n239 3631 2" ' 5 " "

[ dear that
as these sequences
continue they
won't cross

again

cha"
ay
=aᵗY

3. 42×10-7Ñhgg⇔...⇔⇔÷...⇔.⇔.⇔⇔ .

①
= 0.456×10-1=4.56×10-2

①
4.56×10-2

BABE

PhysicsAndMathsTutor.com
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8 The number of days, d, that it will take to build a house is given by 

d = 
720

n

 where n is the number of workers used each day.

 Ali’s company will take 40 days to build the house.
 Hayley’s company will take 30 days to build the house.

 Hayley’s company will have to use more workers each day than Ali’s company.

 How many more?

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 8 is 3 marks)

Ali's Company :n×4o.7×x
Hayley's company :

①
410ns 720

n×30=¥xx
410 40

310h -720
3/0 30

n --18 n= 24

24-18=6

① ① 6

PhysicsAndMathsTutor.com
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9 The diagram shows a cube and a cuboid.

6 cm

8 cm
18 cm

 The total surface area of the cube is equal to the total surface area of the cuboid. 

 Janet says,

    “The volume of the cube is equal to the volume of the cuboid.”

 Is Janet correct?
 You must show how you get your answer.

(Total for Question 9 is 5 marks)

100cm

10cm
10cm

pmÑʰ"⇔:"""mag6×18 = 108 am2

8× 18 s I 44 cm
2

48+108+144--300 am
2 ①

300×2 = 600cm2①

Area of each face in cube must be the
same

÷ area of one face = %
◦
= 100cm

2

Length of each side in cube must be the same

since area = 100cm 2 each length must be 10cm①
(because 10×10 s 100)

volume of cube : 10×10×10=1000 om
3

← Volume = h ✗ w ✗ d

volume ofcuboid : 6×8×18 s 864 am
3
←
①

No Janet is not correct Suna 1000 ≠ 864 ①

+880.8

PhysicsAndMathsTutor.com
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10 Make k the subject of the formula  y = 2m k−

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 10 is 2 marks)

g.En

y? 2m -4 ①
+R +4

+ R = 2m

*
-ya

k=2m-y
'

b- 2m-y
? ①

PhysicsAndMathsTutor.com
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11 Megan grows potatoes.

 The box plot below shows information about the weights of Megan’s potatoes.

80706050403020

Weight (grams)

Megan

 Megan says that half of her potatoes weigh less than 50 grams each.

 (a) Is Megan correct?
  Give a reason for your answer.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 Amy also grows potatoes.

 The box plot below shows information about the weights of Amy’s potatoes.

80706050403020

Weight (grams)

Amy

 (b) Compare the distribution of the weights of Megan’s potatoes with the distribution of 
the weights of Amy’s potatoes.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 11 is 3 marks)

It

[
median

No since the median is 57 ①

%

median
]

µ ...µ,µ,µ.. . ..µ ,,

§
The interquartile range of weights for Megan was greater
than the interquartile range of weights for Amy ⑦

PhysicsAndMathsTutor.com
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12 The diagram shows triangle ABC.

A C

B

E

D4.4 cm

8.6 cm

40°

 ADC and DEB are straight lines. 

 AD = 4.4 cm
 BC = 8.6 cm
 E is the midpoint of DB.

 Angle CDB = 90°
 Angle DCB = 40°

 Work out the size of angle EAD.
 Give your answer correct to 1 decimal place.
 You must show all your working.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
°

(Total for Question 12 is 4 marks)

SOHCAHTOA
0A) Sino -- µ

0 § sun40=DB ①
is 8.6

H + Ñ
☐B-- Sin40×8.6→Oj

= 5.52797
. . .

§
x) •

A A

C-D=
5.52797 . . .

2
'2.76 . . .

①
tan@ =

0

A

tank = 2.76 . .
.

①4.4

E- tan- •(2.76 . .
.

4.4)
2=32.1 ( Idp) ⑥

PhysicsAndMathsTutor.com
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13 Sakira invested £3550 in a savings account for 3 years.

 She was paid 2.6% per annum compound interest for each of the first 2 years.
 She was paid R% interest for the third year.

 Sakira had £3819.21 in her savings account at the end of the 3 years.

 Work out the value of R.
 Give your answer correct to 1 decimal place.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 13 is 3 marks)

102.6%
1 :-/ 00 3550*1.0262*20=3819.2/①

1. 026 3736.99982=3819.21
x= 3819.21

① 3736.9998

✗= 1.021998 . . .

1. 021998. -2×100
102.1998. . .

102.1998. . . -100=2.1998 . . .

= 2.2% /Idp)

①

PhysicsAndMathsTutor.com
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14 Sadia is going to buy a new car.
 For the car, she can choose one body colour, one roof colour and one wheel type.

 She can choose from
 19 different body colours
 25 different wheel types

 The total number of ways Sadia can choose the body colour and the roof colour and the 
wheel type is 3325

 Work out the number of different roof colours that Sadia can choose from.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 14 is 2 marks)

15 Expand and simplify  (3x + 2)(2x + 1)(x − 5)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 15 is 3 marks)

✗ different roof colours

1/9×215×2=3325
1/9×2/5 19×25

①
2=3325475=7

① 7

(3×+2712×+1712-5)
↓ ①

(6×73×+41+2) /X -5)

(6×2+7×+2) c-5) ①
6×3+7×727 -30×2-35×-10
6×3-23×2-33×-10

①
6×323×333×-10

PhysicsAndMathsTutor.com
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16 Marek has 9 cards.
 There is a number on each card. 

1
  

2
  

3
  

4
  

5
  

6
  

7
  

8
  

9

 Marek takes at random two of the cards.
 He works out the product of the numbers on the two cards.

 Work out the probability that the product is an even number.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 16 is 3 marks)

16

Odd ✗ Odds Odd

ever ✗ even . even
even

¥
ever

¥

Odd ✗ even seven oaq 5g

For 'And ' use × %
g-
ever ¥

For
'

Or
'

Use t

ever and ever
% ¥

g- ✗ { =L 'OR
'

G B the
goddard even 6++1%+1%518 / possibilities
g-

✗ ¥=5_
18 ① ①

↳
ever and odd

g-
✗⑤ = 5

-18 13 ①
-18

MADERA

PhysicsAndMathsTutor.com
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17

B

O

D
A

C
32°

 A and B are points on a circle with centre O.
 CAD is the tangent to the circle at A.
 BOD is a straight line.

 Angle ODA = 32° 

 Work out the size of angle CAB.
 You must show all your working.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
°

(Total for Question 17 is 3 marks)

-

%
•◦
58°

①
29°

✗ qq①
-

✗+29=90

✗ =90 - 29

✗ = 6 I
◦

①

Since sum of all interior angles on a triangle
= 180°

Angle AOD= 180-90-32=58
°

Since angles on a straight line add to 180°

Angle A013=180-58 = 122°

Since we know triangle AOB is isosceles since 0A and OB
are the same length
2a+122=180
2a= I80 - 12 2 61
a= f-(180-122)=29

PhysicsAndMathsTutor.com
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18 The histogram gives information about the heights, in metres, of the trees in a park.  
 The histogram is incomplete.

4

3

2

1

0 2520151050

Height (metres)

Frequency 
density

 20% of the trees in the park have a height between 10 metres and 12.5 metres.
 None of the trees in the park have a height greater than 25 metres.

 Complete the histogram.

(Total for Question 18 is 3 marks)

•

① Funding
frequencies

3.2-

2-8-

5×2.8 ①
- 14

2.5
✗2 8

25-12.5=12.5
1.2-

,,

'

5

0.8 - ✗2.5

=3 12.5×0.8=10

p a

2.5 12.5

frequencyDensity between
I

2.5×2=8
10m and 12.5m

3+5+14+10=80%0 II. 2.5
① 32--80%2=-82xz÷

"

÷%
↳ = 10% X=g -3.2

✗268 = 20%

18
PhysicsAndMathsTutor.com
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Turn over    

19 The diagram shows a hemisphere with diameter 8.4 cm.

Volume of sphere = 
4

3
πr 3 r8.4 cm

 Work out the volume of the hemisphere.
 Give your answer correct to 3 significant figures.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm3

(Total for Question 19 is 2 marks)

20 d = 
1

8
c3

 c = 10.9 correct to 3 significant figures.

 By considering bounds, work out the value of d to a suitable degree of accuracy.
 Give a reason for your answer.

(Total for Question 20 is 4 marks)

d-ir-r-dg.y.am/V0twme8sPhere--4-1T(4.2)?-98.784# oms①
r=
8.↳

Volume of hemispheres { ✗ 98.7841T
= 155.16954 . . . -_ 1551358)

① 155

①
10.85 ≤ Csio .95 both these values

let G- 10.85 ( lower bound)✓ :. D= /60 ①

↳⇐ 10.95 (upper gonna ,ʰʳᵈᵗ°%°C3sg
,

① D='g(10.8533=159.66 . . _ ①

D= 'g( 10.9533=164.11 . . .

PhysicsAndMathsTutor.com
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21 Here is a speed-time graph for a train journey between two stations.
 The journey took 100 seconds.

15

10

5

0 100806040200

Time (s)

Speed (m/s)

 (a) Calculate the time taken by the train to travel half the distance between the two stations.
  You must show all your working.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . seconds
(4)

 (b) Compare the acceleration of the train during the first part of its journey with the 
acceleration of the train during the last part of its journey.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 21 is 5 marks)

① Starting to fund area
AreaTriangle : Kx width ✗ height wider graph

←

Area Rectangles width✗ height

50×12=600m

180m 270m
"My1[ go 5%5

{ ✗30×12=180m 1-2×20×12=120m

For speed- time graph distance is the area under the graph
180+600+120=900 m ①

2×12=270
900
2
' 450m

2=22.5 ①

450-180=2>gm
) ÷ " ÷ /z

30+22.5=52.55①

f@Dwongfurstpatacceleatiasispositwebutlas.t part isnegative (deceleration) ②☆ Acceleration is greater during
the last part than the first Part ①

PhysicsAndMathsTutor.com



19

*P58874A01924*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

Turn over    

22 The number of rabbits on a farm at the end of month n is Pn 
 The number of rabbits at the end of the next month is given by  Pn +1 = 1.2Pn − 50

 At the end of March there are 200 rabbits on the farm.

 (a) Work out how many rabbits there will be on the farm at the end of June.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

 (b) Considering your results in part (a), suggest what will happen to the number of 
rabbits on the farm after a long time.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 22 is 4 marks)

March A- I P
,

--200 IT
April n=2Pz= 1.21200) -50=190①

May A-3 B- 1.21190) -50=178
2-12

①] -15

June n=4Py= 1.2 (17-8)-50=163.6 : 163 rabbits
①

163

There won't be any rabbits ①
Soiree number decreases more + more

each year as seen above

PhysicsAndMathsTutor.com
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23 The diagram shows a parallelogram.

(10 − x) cm

(2x − 1) cm

150°

 The area of the parallelogram is greater than 15 cm2

 (a) Show that  2x2 – 21x + 40 < 0

(3)

 (b) Find the range of possible values of x.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 23 is 6 marks)

23

☆D0bhusfws8towortt-tt-""""""

§
↑
10-2

2
am ( ⇒am]↓

122 -17cm

150-90=60

✓
SOHCAHTOA

Area parallelogram
-_ base ✗ height 110%)Ña

agg
!a

①
h

h

Area __ (2×-1)×10 -*
& CSSGO: a

0 10-x
= (2x- 1) (10-2)

( 10-74×1 axiom
2 2-

=

tox

= ,,,,, , [-2×2+21]<-10 > 1g a. no
,

2
2

2

①
=

-2×2+21×-10 -2%721×-10>30

2j.IR?x?21oc-40 > 0✗-16 d. ✗ - I
①2×2-21×+40 < 0

[ flip inequality
when multiply
by -1

PhysicsAndMathsTutor.com



2×2-21×+40<0 ①
(2x -5)(x - 8) < 0

(2×-5×2-8)=0
§ 8↓ * *

22-5=0 2C-8=0 tf
22=5 2=8
x

① ①
2-
<✗ < 8
5
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Turn over     

24

y

x

5

4

3

2

1

O

−1

−2

−3

−4

−5

−6

6

54321−1−2−3−4−5−6 6

A B

CD

 Square ABCD is transformed by a combined transformation of a reflection in the line  x = −1 
followed by a rotation.

 Under the combined transformation, two vertices of the square ABCD are invariant.

 Describe fully one possible rotation.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 24 is 2 marks)

Once done reflection use
tracing paper to work

out rotationi.
B
× *

A

✗
c XD

Rotation about C-1,0) 90° clockwise ②

PhysicsAndMathsTutor.com
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25 The straight line L has equation  3x + 2y = 17

 The point A has coordinates (0, 2)
 The straight line M is perpendicular to L and passes through A.

 Line L crosses the y-axis at the point B.
 Lines L and M intersect at the point C.

 Work out the area of triangle ABC.
 You must show all your working.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 25 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS

← Busy intercept

Ñ①

3×+21=17 y=mx+yY
intercept Point Bistro

,

';)
-3x -30C [

gradient
Xy=17 -30C ¥Xt☐=¥c+2
✗ 2 -17 -17

Y=¥ - foe line
STEP

a- a-

I 1
2-x=§x -

'

?y= -3-2×+17-2 ①

If lines are perpendicular their gradients are
¥ " ¥ "

⇒Hernegative reciprocals Ofeaehobher ÷x= -13
Gradient ofhnel.is ? 6×-5
i. the gradient of Mis }- ① ✗ =3

We know M goes through Y=}(3) +2
2=0 and g- 2 STEP ≤ 36-+2
using general equation 2 = 2+2=4

ofalire-ay-yi-mcx.ae,) F- 4
g- 2=2-31×-03
, ,

mm :p, , , ,µ
STEP 3 ①

Y=}-xtz
✓

I☆÷-TE-fIf_

PhysicsAndMathsTutor.com



23

*P58874A02324*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

BLANK PAGE

Point A- is (0, 2)
10
, ¥) .*BPoint B is (0, ¥)

¥ - 2 = as C (3
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