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Paper 1 (Non-Calculator)
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('You must have: Ruler graduated in centimetres and millimetres, Total Marks
protractor, pair of compasses, pen, HB pencil, eraser.

N

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.

Calculators may not be used.

Diagrams are NOT accurately drawn, unless otherwise indicated.
You must show all your working out.

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
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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.

Turn over »

(TR




shntl AL SRR R AR A ) YR S AR BRI e AR & e | Bl I SO | 5 Rl

{E I P e

Eh.;u e ney

Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 The diagram shows a right-angled triangle.

Tx Sx+ 18

All the angles are in degrees.

Work out the size of the smallest angle of the triangle.
{0 = 90+ Fxi 4Dt A3
P IS e S
xX=0b

FJx = k2

Sx+18=43 L”" o

(Total for Question 1 is 3 marks)

2 A box exerts a force of 140 newtons on a table.

The pressure on the table is 35 newtons/m?. i F

Calculate the area of the box that is in contact with the table. 4
p = pressure
F = force

14O A =area
A0
A

(Total for Question 2 is 3 marks)
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3 There are only red counters, blue counters, green counters and yellow counters in a bag.

The table shows the probabilities of picking at random a red counter and picking at
random a yellow counter.

Colour red blue ! green | yellow

Probability | 024 [o-L2 |0 272 | 032

The probability of picking a blue counter is the same as the probability of picking a
green counter.

VAUY STHL NI ALRIA LON OG
DO NOT WRITE IN THIS AREA

' Complete the table.
H i —loian v odny = 0 HY
i
_ o VR S S 8Tty 7
SRS
o5
E ; (Total for Question 3 is 2 marks)
B : s g .
= s 4 A pattern is made using identical rectangular tiles.
s S
= o= < 1lem >
S
E é 7cm
|8 ML)
3
“ Y
i Find the total area of the pattern.
Z < z
‘ C_ E | rf_c)r(a.njk_q_ =.\Zcm
2 27 Gk Hasl dad = L
= =) w
g - = - S by reeengies = kScm
iR X =
| 2 5. = x+y
| = &
g = =
| N I
| % 8 W L= X
| & &
| - o ey
| 5 E
i
i (Total for Question 4 is 4 marks)
L € 7/
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The diagram shows a sand pit.
The sand pit is in the shape of a cuboid.

Sally wants to fill the sand pit with sand. 40cm ‘
A bag of sand costs £2.50
There are 8 litres of sand in each bag.
100cm
60cm

Sally says,
“The sand will cost less than £70”

Show that Sally is wrong.

Vourme of Sand pit = Lo x\0o * 60

S
= 240000 cm

2
i UWre = 1000 cm

sand pw = __l_LtSES-—O—- _ 240 paoman

1OQG

soxnd rtc\md

Ihe- 8 = 29 ey o
¥ Sise= &%5

Hence  Sausy \s Wrong oS tha Soand WL
mo e
Cose  Wss than £330 . (£35).

(Total for Question 5 is 5 marks)

’ A0 00 0 1 A

VARV SITHENTALINA LONOU VAUV STHLNI LR LON 6d

T Vv SIHE N AL LON Oa

‘ DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

* PO NOT WRITE IN THISAREA




i
q
]
i

e P

VY STHL NI ALRIAACLON OG

NAAY SHLL NI ALRIACLON Od

SVARY SHLENT JLRIAA LON Od

DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

- N
6 Four friends each throw a biased coin a number of times.
The table shows the number of heads and the number of tails each friend got.
Ben | Helen | Paul | Sharif
heads | 34 66 80 120 300
tails 8 12 40 40 100
The coin is to be thrown one more time.
(a) Which of the four friends’ results will give the best estimate for the probability that
the coin will land heads?
Justify your answer.
Snepie)  as WL Sweul e cein theimset L0
c-mounte GC times
....... “ :
Paul says,
“With this coin you are twice as likely to get heads as to get tails.”
(b) Is Paul correct?
Justify your answer.
NO, as The propovaon of heads +o tods s 3|
s Here were 3300 heads and 100 +4aosis.
...... S ot S :
2)
The coin is to be thrown twice.
(c) Use all the results in the table to work out an estimate for the probability that the coin
will land heads both times.
3
PlH) = /4
3k ]
PLH)XPLH) =( L) e
\b S|
|
(2)
(Total for Question 6 is 5 marks)
\ =%)
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xcm

12cm
30°

= X
19
1LxoH =6

Sin30
I G

—
s

Given that sin30° = 0.5,
work out the value of x.

(®)

7 (a) Write down the exact value of cos30°

(Total for Question 7 is 3 marks)
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8 The mass of Jupiter is 1.899 x 1077kg.
The mass of Saturn is 0.3 times the mass of Jupiter.
(a) Work out an estimate for the mass of Saturn.
Give your answer in standard form.
26
27 : L5 =
2 ¥\0 word = 0y Lx10
16
X\0
....... (0 N ke
3)
(b) Give evidence to show whether your answer to (a) is an underestimate or an overestimate.
_________ oueresemate | as fhe mass OF Jumpiec TaS
(1)
(Total for Question 8 is 4 marks)
Walkden Reds is a basketball team.
At the end of 11 games, their mean score was 33 points per game.
At the end of 10 games, their mean score was 2 points higher.
Jordan says,
“Walkden Reds must have scored 13 points in their 11th game.”
Is Jordan right?
You must show how you get your answer.
T‘o+a,{ PO\(\\'.S &pw i\ SQ,MQS 3 33\\\ :'3(03
n " Ta) So.mﬁs = 35 K\o = 350
243 - 350 = \3 )
TJordan s covvtck -
Nes
(Total for Question 9 is 3 marks)
S
7
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10 There are some red counters and some yellow counters in a bag.

There are 30 yellow counters in the bag.

The ratio of the number of red counters to the number of yellow counters is 1:6
(a) Work out the number of red counters in the bag.

<025

{

(Total for Question 10 is 4 marks)

5
(2)
Riza puts some more red counters into the bag.
The ratio of the number of red counters to the number of yellow counters is now 1:2
(b) How many red counters does Riza put into the bag?
32 =1h
S (o

0

(2)

2
11 Write down the value of 1253

65 =(h2s I aiaal s

(Total for Question 11 is 1 mark)
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12 Sean drives from Manchester to Gretna Green.
He drives at an average speed of 50 mph for the first 3 hours of his journey.

He then has 150 miles to drive to get to Gretna Green.
Sean drives these 150 miles at an average speed of 30 mph.

Sean says,
“My average speed from Manchester to Gretna Green was 40 mph.”
Is Sean right?
You must show how you get your answer.
) \SO
Time for second - _— S Ao

Torad B = 8 hes
Distance for ficse pae - SOX 3 = \S0
fmac SPCSE s 990 | 298 mph
bt
So  Sean \s wvong.

(Total for Question 12 is 4 marks)

B+l
4
Make k the subject of the formula.

13 m=

m ={ K+
L4
= mt = B
L

:7 L\tml = K—g“_\

3 1

(Total for Question 13 is 3 marks)

. — "\
=y K_:3§L\,m — L m ..................
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14 Solve x+2 x-2
3x 2x

-5 g (x+1) + 3a (x-1) Sisa
bx

S oAt g dat ke =i

§

(Total for Question 14 is 3 marks)

2— —
21 : e gt where a, b, ¢ and d are integers.
X +6x+5

15 Show that can be written in the form

2x*-3x-5 —&27_—5)(1,/4/(\ i fow

/ e
x*+bx +5 kx_//\/j (x+65) x+5

(Total for Question 15 is 3 marks)
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16 These graphs show four different proportionality relationships between y and x.

YA YA
0 X 0 %
Graph A Graph B
YA YA
0 = 0 ~
Graph C Graph D
Match each graph with a statement in the table below.
Proportionality relationship Graph letter
y is directly proportional to x D

y is inversely proportional to x

y is proportional to the square of x

y is inversely proportional to the square of x

A
B
c

(Total for Question 16 is 2 marks)
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0 R
PQ=PR.

S is the midpoint of PQ.
T is the midpoint of PR.

Prove triangle Q7R is congruent to triangle RSQ.

e PQ= PR +un A PRR s on 1Sosceles tmaengle ,
it PRE = TR

‘\’Rzllpg:—;_?@—,sa
Hence A QTR is cengnunt to D RsQ by SAS.

TR=5&
/PR =LPRQ

Res QR 1S Common .

(Total for Question 17 is 3 marks)
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18 The diagram shows a solid hemisphere.

Volume of sphere = ng

Surface area of sphere = 47r?

The volume of the hemisphere is % T

Work out the exact total surface area of the solid hemisphere.
Give your answer as a multiple of 7.

A 1 1
Surgoce ofco of o hemisphext = 2% UWRr & Kr

\ 3 i
VOolwme of hemisghere = -2:‘/\%/?(( = 2_‘;;;{'/3}Z

= J_r3 = 256

(Total for Question 18 is 4 marks)
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19 Simplify fully

(Total for Question 19 is 3 marks)

20 Prove algebraically that the difference between the squares of any two consecutive
integers is equal to the sum of these two integers.

ok L b on \nRe3er,

o ¢ and X+ oxe CONSZ cukve -
e 1
(x“‘“) iy St e | E el e SR A

L +b+) = L+l

(Total for Question 20 is 4 marks)
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21 There are 10 pens in a box.

There are x red pens in the box.
All the other pens are blue.

Jack takes at random two pens from the box.

Find an expression, in terms of x, for the probability that Jack takes one pen of each colour.
Give your answer in its simplest form.
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%X lo—- X

PLR) % PLBIR)+ PLBY % PL R\8)

o b& o~ X
el e Yoo
(O 9 q

2 o B

= (\01—1 e o

= e BT
40 e

Yauy SHLL NI 4 ETHIACLON Od

DONOT WRITE IN THIS AREA

le-xl

(Total for Question 21 is 5 marks)
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B
S5a-b
Y
6b
X
A A (6

CAYB is a quadrilateral.
Y
CA =3a
=5
CB =6b
BY =5a-b

X is the point on 4B such that AX: XB=1:2

Prove that C_X> = %C_'{’

—
AR = bb -3o
Ax = albb-3) =lo-o

(Total for Question 22 is 5 marks)
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Find an equation of the line that passes through C and is perpendicular to AB.

gradieat of (T o gl USRI I

-2-0
\

Sf&d\erwoc. lne  pecrpendicoiar tw A8 = 9

Equcu\-\on 5 j -=\) = ',/;_ (5 —5)

= 2
\\j: 22X + 2

=il
y= 2%+

(Total for Question 23 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS
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