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Mathematics

Paper 1 (Non-Calculator)
Higher Tier |

Time: 1 hour 30 minutes

\

_/

You must have: Ruler graduated in centimetres and millimetres,
protractor, pair of compasses, pen, HB pencil, eraser. '

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

. Read each question carefully before you start to answer it.
« Keep an eye on the time. .
« Try to answer every guestion.

~« Check your answers if you have time at the end.

mathsgenie.co.uk
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/Higher Tier Formulae Sheet

Perimeter, area and volume Quadratic formula
Where a and b are the lengths of the parallel sides | The solution of ax®> + bx +c =0
and h is their perpendicular separation: ‘
1 where a # 0
um= =(a+b)h

Area of a trapezium 5 (a+b) ny —bim
Volume of a prism = area of cross section x length “2a '
Where 7 is the radius and d is the diameter:

Circumference of a circle = 2z2r = 7d

Area of a circle = 77°
Pythagoras’ Theorem and Trigonometry In any right-angled triangle where a, b and ¢ are

the length of the sides and ¢ is the hypotenuse:
a2 + b2 — c2

In any right-angled triangle ABC where a, b and ¢
are the length of the sides and c is the hypotenuse:

sin =% cosA=—b— tan A=2
c c - b

In any _triangvl‘eABC where a, b and c |
are the length of the sides:

a _ b c
sind ~ sinB ~ sinC

sine rule:

‘cosinerule: @ = b+ > —2bc cos A -

Area of triangle = %ab sinC

Compound Interest Probability

Where P is the principal amount, r is the interest Where P (4) is the probability of outcome 4 -

rate over a given period and n is number of times and P (B) is the probability of outcome B:
that the interest is compounded:

P (4 0rB)=P (4)+P (B)-P (4 and B)

100

Total accrued = P (1 + -r—) | - P(4and B)=P (4 given B) P(B)

END OF EXAM AID
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1 Write 204 as a product of its prime factors.
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(Total for Question 1 is 2 marks)

2 1 1
2 h hat = S=4_
Show tha 13><35 53
,§..x _L.._é — |_(> = 6_%
3 5 3

(Total for Question 2 is 3 marks)
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Abbie is 9 years older than Ben.
Charlotte is twice as old as Abbie.
The sum of their three ages is 67

Find the ratio of Abbie’s age to Bens’s age to Charlotte’s age
A-9 =6
C = 2HA
A—9+2A +A= 67
A — g9 = &7
4A = 76
A = 11

"c O

c= 2(19] | | o
[7:]0: 38

)

1)

3%

(Total for Question 3 is 4 marks)
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4 A shop sells packs of black pens, packs of red pens and packs of green pens.

There are ,
5 pens in each pack of black pens’
4 pens in each pack of red pens
3 pens in each pack of green pens
On Monday,
number of packs . number of packs . number of packs —8-5:2
‘of black pens sold ~ of red pens sold ~ of green pens sold R

A total of 264 pens were sold.

Work out the number of green pens sold.

Number of  peas Solck
§x5 | 6XY¢ 2 x3

bo @ 20 & (éé f‘arﬁ)

26y _ 132
66 33

: irL _ .
= "3'“ '::: each port 13 workth
4 pens

i)

Grreen pens  sold 6 XY
LYy

24

L)

(Total for Question 4 is 4 marks)




ADC is a triangle.

56°

&)
\
)

AED and ABC are straight lines.
EB is parallel to DC.

Angle EBC =123°
Angle ADC = 56°

Work out the size of angle EA4B.
You must give a reason for each stage of your working.

Angle PRE = 57° :@M\@les on Straiglct

7 add to 130°
Ltﬂe . j

H’t/\@le_ AeE] = 3 60 Corres po\/\o& L/Lj aL_/L@l,e,j

X = \‘KO-5€>*‘O—7 prﬂgleg Was a

|\
oo
-

6rfaun.8t-€ ook ok
—— to ' 'E?OO

(Total for Question 5 is 5 marks)
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A car travels for 42 minutes at an average speed of 90 km/h. d, Aistance
Spee = ,
(a) How far will the car travel in these 42 minutes? P e
Aistance = sSpeed x Lime
L{-:L MiAannte S = Lf____ = 2t = 7 ok o hewr
60 30 10 ‘ o

63 m
2) .

David says,

“9() kilometres per hour is faster than 25 metres per second.”

(b) Is David correct?
You must show how you get your answer

7 9] km  per howr

90000 m per howr

JoooZ _ #50° _ 500 m pec inute
6/8' S .

(509’ :> 75 _ 175 A pes S—CC_O/\@(

6,6 S
No. 'Tl/\a:j ore e Some. (2

(Total for Question 6 is 4 marks)
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" The table shows some information about the profit made each day at a cricket club on 100 days.

Profit (£x) Frequency
0<x<50 8
50 < x<100 12
100 < x <150 20
150 < x <200 30
200 < x <250 19 -
250 < x < 300 11
(a) Complete the éumulative frequency table.
Profit (£x) Cumulative
Frequency
0<x<50 e
0<x<100 20
0 < x <150 o)
0<x<200 7O
0<x<250 < q
0 <x<300 OO0

n

—~
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(b) On the grid, draw a cumulative frequency graph for this information.

A
100 T » %
80
/]
x
b 7
60 4
Cumulative g
Frequency 4
40 i
20 y
0 _ 4 —»
0 50 100 150 200 250 300
Profit (£)

@

~ (¢) Use your graph to find an estimate for the number of déys the profit was less than £160

& 6 days
(1)
(d) }Jse your graph to find an estimate for the interquértile range.
—_— 2 = { O 2.
204 — 11 )
£ [.0.2.
()

(Total for Question 7 is 6 marks)
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(a) Write down the value of 27°

(b) Find the value of 3'x 3*x 3°
(o}

37x3 773
 (¢) Find the value of 5° :
3
5

e

X bex 4 =64

' 1
(d) Find the value of 64°

(1)

(1)

s

ON

u

4y

(Total for Question 8 is 4 marks)
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Given that %:% and —5-:%-
Find a:b:c
| a b b:C <y Make b the
X3 3 4 3+ 7 Some
' q ' IQ, [Q?Q%
o b:C
7:12: 2%
g:/2:2%
(Total for Question 9 is 3 marks)
10 Express 0.2.63 as a fraction.
You must show all your Working.
O.265 = X
2. .45 = 102
b e 5. (5 = (000 XX
263 = 990 x
2463
%~ = ;
770 2463
990

(Total for Question 10 is 3 marks)




11 The diagram shows a solid shape.
The shape is a cone on top of a hemisphere.

. 1 .
Volume of a cone = 3 arh

4 y
Volume of a sphere = 3 zr’

- o
HQM[SPV\W@ - /j“W

The height of the cone is 12 cm.-
The base of the cone has a diameterof 6 cm. [ = 3
The hemisphere has a diameter of 6 cm.

The total volume of the shape is kn cm®, where % is an integer.
Work out the value of k.

I L/ & 0 3
volume = < 70(3) (12) + 27 (3)

—é——ﬁ(o\)(ll)} « Zr(27)

= 7’(’(3)(\2)'1’ 7—(—(\‘8>

) 3
= SH—TT crn

(o

k= o4

(Total for Question 11 is 4 marks)
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There are 8 counters in a bag.

5 of the counters are green.
3 of the counters are blue.

Riley takes at random two counters from the bag.
Work out the probability that Riley takes one counter of each colour.

You must show your working.

COV\A{U 2

Counker |

P ( Green, B\M) >
e, e 3047 2

!5 15 3¢

£ -+ = —

56 56 5 €
30
86

(Total for Question 12 is 4 marks)




13 Prove that the sum of the squares of two consecutive odd numbers is always 2 more thana -
multiple of 8

(21/\, & I)L + ( QV\’?’B)Z

(QVL’f |)(2‘/‘ t \) + (2n +3) (Lat3)

L-'L,«/\Q"+ 2n + 2—/1‘ + | + q,v\i'(' ét/\ +€v‘l ‘t’ol

Cn- + lbn + |0
gnt 1t lbn + € t 2

p(n" 4+ 2a 1+ 1) £ 2
3 o
;l»r\/tofe

/\Avq‘”}”;p‘e ok X
' (Total for Question 13 is 4 marks)

8+4/18 | a+\2
b

14 Show that 3+ OO be written in the form , where a and b are integers.

Oy o= Az = 32

bg«L 3 (3 - 2)
(3~ 02)(2—-12)

24 -8z * Af2 — 6
qQ -252 +332 — 2

(g U2
7

(Total for Question 14 is 4 marks)
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fand g are functions such that
f(x):~2—0- and g(x)=4(3x+2)

(a) Find g(3)

il

+(36) +2)

= 4 (1)
by

9(3)

il

(b) Find gf(16)

f(e)= —*=— =5

(c) Find g'(2)

2 = 4 (3x-+t2)

7 = 12> + %
— 6L = 2>
_ ¢ ‘
De = e - - -
L2 -

i

Ly

638

@)

— 0.5

)

(Total for Question 15 is 5 marks)

/
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" The ‘g‘rz.lphv of y = f(x) is shown on the grid below.

ylk y=

f(x)

RN P

-4 - 2 4 6 'x
2
(@) On the grid above, sketch the graph of y = f(x + 2) Tw o [Qf_ &
¥y S
graph A 2
— /
>
-4 -2 Q 2 4 x
graph B -2

On the grid, graph A has been reflected to give graph B.

* The equation of graph A is y = g(x)

(b) Write down the equation of graph B.

4= 9(x)

(1

(Total for Quesﬁon 16 is 2 marks)
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The point P has coordinates (5, 2)
The point Q has coordinates (a, b)

A'line perpendicular to PQ is given by the equation 2x — 3y = 10
Find an expression for b in terms of a.
— + + 0O
20c = 2Y

D.DC- — 10 = B\j
. |
x5 79
- 2 _ e M= =
9 = > = 3
F ol “ dient = — 2
. ,oarpet/\d cular Sra (€1 -
<5/'?”) (0(/ lO)
z, Y, Z. Y.
oz _ b *
7 o. —5
—3(a=5) = 2(b—2)
—2a 1S = 2 TH
— 3 —tlcl‘: 2 b
- ~+ 1 9 v
b = Bal 19 —3a
b = 2

(Total for Question 17 is 5 marks)
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18 x is proportional to \/3/_ where y > 0 T = Z( m
y is increased by 21% . | o | ,
> To incease éj Al x /"j L2
Work out the percentage increase in x. ’ oo
S j?— = .l :j
- k \l .2 \1’5
= 10 kY
= -1
Thwease oF 107 | o y
(Total for Question 18 is 3 marks)
19  Giventhat x*—8x+5=(x—a)*—b for all values of x,
‘(i) find the value of a and the value of b.
(z =) —16 5
, VA
(x —4) ~ 11
a = Lf-
(2)
(i) Hence write down the coordinates of the turning point on the graph of y = x*—8x+5
H — |
( T ; ! )
W)
(Total for Question 19 is 3 marks)
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CDEF is a parallelogram.

M is the midpoint of CE.
CD =a and CF =b

Use a vector method to prove that M is the midpoint of the line DF. .

2w
R S
D — S
D = pe t M
= —a+ a b
= -/a+/éé
) —3 —3
pDF = PC *(F
—_ o -+ l)
—
DM = /; DF M s the midpeiat

(Total for Question 20 is 4 marks)

/
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o (2m =) ()

[ 3 . 2
Sove'2x~l x+1

Give your answer in the form p_izﬁ where p and g are integers.

(2'31‘,1’])(1’!‘ l)

3o+ 1) n

o

3(‘1 +1) + 2(2x—1| L

(13@-!)(1—(’ \‘)

3 (2 + 1) 4 2(20c—1) = (Q—I")(j& Al ‘).

| D> +3 + Y — 2 = 2ot 4+ 2 — > — |
Tx + 1 = 2x"+ x — |
, ‘
O = 2x —bx — 2
O = x° —3x — |
a=1 b=-3 =~
4= A N
v = b~ b ~4ac
_ —(=3) X3t
B 2(1)
S ity S 3riE
2 2.
(Total for Question 21 is 4 marks)
TOTAL FOR PAPER IS 80 MARKS




