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Instructions

e Use black ink or ball-point pen.
e Answer all questions.
o Answer the questions in the spaces provided

e (Calculators may be used

Information

o There are 21 questions on this paper
o The total mark for this paper is 80
e 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

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

e Show all of your working out.







- Higher Tier Formulae Sheet

. Perimeter, area and volume

Where a and b are the lengths of the parallel sides
- and 4 is their perpendicular separation:

1
Area of a trapezium = 5 (a+b)h

' Volume of a prism = area of cross section x length

| Where 7 is the radius and d is the diameter:
Circumference of a circle = 2zr = nd
Area of a circle =

. Pythagoi‘as’ Theorem and Trigonometry

 Compound Interest
- Where P is the principal amount, » is the interest

rate over a given period and » is number of times
that the interest is compounded:

r n
Total accrued = P (1 + ﬁj

- END OF EXAM AID

EmCO

; Quadratic formula

The solution of ax*+ bx + ¢ =0

‘ where a # 0

—b++b* —4ac

2a

x=

In any right-angled tﬁangle where a,bandc are :

the length of the sides and c is the hypotenuse:
a2 3 b2 — c2

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

sinAz2 cosAzé ’[am,fl:E
¢ c b

In any triangle ABC where a, b and ¢
are the length of the sides:

) a b ¢
sine rule: =

sind sinB B sinC

cosine rule: o*> = b* + ¢* — 2bc cos A

Area of triangle = % absinC

~ Probability

. Where P (4) is the probability of outcome A4
and P (B) is the probability of outcome B:

P (4 orB)=P(4)+P(B)—P (4 and B)

. P(andB)- P (4 given B) P(B)
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2 (a) Find the Highest Common Factor (HCF) of 60 and 84
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Y e
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H(F = Lx2%3

(b) Find the Lowest Common Multiple (LCM) of 24 and 40 )
@ ‘
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(Total for Question 2 is 4 marks)




3 Sam drives his car on a journey.
Here is the travel graph for the first 15 minutes of his journey.

A
50
- , S SN A A S—
40 //
//
Distance 30 //
travelled — A e S
(kilometres) 20 S a— 7 e e
AR -
ol D20 _
0 : >
1000 1010 1020 1030 1040 1050
Time of day i
& o e
(a) Work out Sam’s speed, in km/h, for the first 15 minutes of his journey.
DA HAANE @) s-=2
2 1~ 18 rans T
K * 4 = ,Z,S*"
= '\l'\ = C'.‘C?Y‘\I\‘) '/("’
- g
%C‘ s\ ™ / ‘_,) . S ..................... (2) .......
At 1015 Sam stops for 10 minutes and then drives for 20 minutes at a speed of 75km/h.
N
(b) On the grid, complete the travel graph for Sam’s journey. /\ | l
= MOWAN
3
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3 & ‘), =
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@'\7’/\ D 28 i ~ ) ) , .
— = LI w Iy )
= 25 4<vn (Total for Question 3 is 5 marks)
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2x + 2 for values of x from

2

=X

(b) On the grid, draw the graph of y

)

(c) Use your graph to find estimates of the solutions of the equation x? — 2x +2 =4
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(Total for Question 4 is 6 marks)
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% 4 (a) Complete the table of values for y
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5 Here is a right-angled triangle.
r— .
NE it
gmm
= 2l
-

10mm

The shaded shape below is made from two of these triangles.

Work out the perimeter of the shaded shape.
Give your answer correct to 3 significant figures.

g sS4+ &+ 24+ Al — 1O

pon T
erimed=, = 101

il
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~ 1 6 ABC is aright-angled triangle.

12cm

9

(a) Work out the length of BC.
Give your answer correct to 1 decimal place.

=)

7 Pl §
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£ :\:::—47’—7 =
Y e ) - <7
i ) | { XY\ ke & @ o s & ~ ke

Y\ e (,'(’\ \ ( % (~> < (
— 13- F903F3
9 - 5 e Clap

POQR is a right-angled triangle.

R
15cm ‘ ¢
(b) Work out the size of the angle marked x.
Give your answer correct to 1 decimal place.
| < o

33- $53309 )
(Total for Question 6 is 4 marks)
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. 7 Liquid A has a density of 1.8 g/cm’ ’/—\ ( \//

|
Liquid B has a density of 1.2 g/cm? -

80 cm? of liquid A is mixed with 40 cm? of liquid B to make 120 cm? of liquid C.
Work out the density of liquid C.

(Total for Question 7 is 3 marks)
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s 8 The grouped frequency table gives information about the time, in minutes, taken by
X | 50 people to solve a puzzle.

—;l;l’; (tArr: i;;;es) Frequency
0<r<10 : 5
10 <£<20 8
20 << 30 12
 s0<i<a0 |15
N 40 << 50 . ""'7“"""
] 50 < t; 60 ; 3 ]

Brian was asked to draw a cumulative frequency table for this information.

This is the table that Brian drew.

o) | S
0<2<10 s
e cqd w<i< o |13
Qg & £3d 20 << 30 . 25
O e cuel 30<t<40 o
Ot £6Y 50 <1< 60 - 5'0

Write down one thing that is wrong with this cumulative frequency table.

(Total for Question 8 is 1 mark)




9 The box plot shows information about the length of time, in minutes, some people waited
to see a doctor at a hospital on Monday.

N NN
44 772NN X
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Waiting time (minutes)

N7,
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(a) Work out the interquartile range of the information in the box plot.
T RN = KK — LAY
= |S§ —=C K
. & 3 % ............................... 1) minutes
= 13§ @

“

.\ N

Becky says,
“50% of the people waited for at least 2 hours.”

(b) Is Becky correct?
Explain why.




The table gives information about the length of time, in minutes, some people waited
to see a doctor at the same hospital on Tuesday.

LN

///,/'

§g§ | Waiting time (minutes)

" Shortest time ‘”2“():“ -
Lower quartile - 507 ;
Median | 100
Upperquartle | 140
Longesttime | 210

Becky was asked to compare the distribution of the lengths of times people waited on
Monday with the distribution of the lengths of times people waited on Tuesday.

She wrote,
“People had to wait longer on Tuesday than on Monday.”

(c) Give one reason why Becky may be wrong.

i) { g o X ~
winees b 08 less oo s vme et e boon B
........ | A B & oy TS : . : : A = A A L ) O
&\\'»“\ ....... et VO yNaaTey k\\\\\\\\\x\: ..............................................................
) )
(Total for Question 9 is 4 marks)




10 Louise invests £x in Better Investments for 3 years.
Sadiq invests £x in County Bank for 3 years.

I
Better Investments | Cownty Bank
Compound Tnterest Compound Interest
2% per annum for the first two years
o
2.5% per Zumus 3.5% per annum for each extra year

At the end of the 3 years, the value of Louise’s investment is £344 605

Work out the value of Sadiq’s investment at the end of the 3 years.
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(Total for Question 10 is 4 marks)
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7 77 | 11 Here is a sketch of the line L.
AN V4
P6,0) O
The points P(—6, 0) and Q(0, 3) are points on the line L.
The point R is such that POR is a straight line and PO: QR =2:3
(a) Find the coordinates of R. ¥ Antoncs o
- o e r:—P' _»&‘“Ti‘-lh—?
I )(\\ < k\ R 5? ; 3 3_ 3_’/(
5 3 4 £ GV |—>

R T

3
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& 33—

(b) Find an equation of the line that is perpendicular to L and passes through Q.
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) ! (Total for Question 11 is S marks)
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12 Expand and simplify }{x — 2)&3& + 2)2x+ ‘3)
= 7

- (\ L> [Quﬁ Ao X T 6 l

= N
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= 3 'L o ) v
©X + X = 20X -] \

(Total for Question 12 is 3 marks)

13 In a school there are 16 teachers and 220 students.
Of these students 120 are girls and 100 are boys.

One teacher, one girl and one boy are going to be chosen to represent the school.

Work out the number of different ways there are to choose one teacher, one girl and one boy.

G X 120 =< 1o

ﬁ//(l( NN 007\
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4, B, C and D are four points on a circle. ARBC D 15 o ¢ By e g pEre
SBT is a tangent to the circle.
Angle ABD = 20°
the size of angle BAD :the size of angle BCD=3:1
Find the size of angle SBA.
Give a reason for each stage of your working.
Qe+ BAD= 3x od BCD=X ; e
) | ‘ et st s .. I EO
A \ & c a ekl el R el ¢ L-»,,\) ’
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(Total for Question 14 is 4 marks)




15 Here is triangle ABC.

1lcm

8cm

C .
o

(a) Find the length of BC.
Give your answer correct to 3 significant figures.

C"'("'sg-l b L ('u-(d%

cxz s \92 = C"z — 2bc CoS 3 ; =y

ol = i} Nt — 2xE8xI xCes ,
130G 1300

- - 260 4"
= Vv Lo o C3SF>

(b) Find the area of triangle ABC.
Give your answer correct to 3 significant figures.
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(Total for Question 15 is 5 marks)
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:(:}*.'-"" 16 (a) Use the iteration formulax , = 310 — 2x, to find the values of x,, x, and x,
N | Start with x, = 2
- - = L
_ 3 { - o |-
., = 1@«4(1) = fe®|IF 1L~
Xy = |-85331 --
Xy = |- 86626 -----
( o Calcuddor
< L =
e -
A TO — 2ANS
x= 1 E1F ] .
X, = .. 'M ...... g 31'33 ..........
=l B0
(3)
The values of x,, x, and x, found in part (a) are estimates of the solution of an equation of
the form x* + ax + b = 0 where a and b are integers.
(b) Find the value of @ and the value of b.
3 _. “ub.
o =3J10- 22 [ cwbe
Q = o — 2% oA 2 )
.g E - = —
) . . D A= convmmmmom s s s
X +2x=10 [ 0
'g < S /} b = "‘— ...... " ..............................
(Total for Question 16 is 4 marks)




17 Some people took part in the first round of a competition.

The histogram gives information about the scores of these people in the first round.
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First round score out of 40

20% of the people got a score high enough for them to qualify for the second round.

Work out an estimate for the score needed to qualify for the second round.
You must show all your working.

“("’f’+ roun~d ¢ ’F v cquencey
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MV U (MG e 3 O (Total for Question 17 is 4 marks)
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°for 0 <x <360

=Smx

18 Here is a graph of y
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find estimates of all four soluti

9

(a) Using this graph

> Q

‘75()6" sinx°=0.6 for0<x<720

—

=]

<

30

@)

\»7

DM

-axis.

(b) Write down an equation of the reflected graph.
. € (L)k)

The graph of y = sin x° is reflected in the x

(1)

f(x)

Here is a graph of y

=f(x—2)

, draw the graph of y

i

(c) On the gr

(1

(Total for Question 18 is 4 marks)
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19 A, B and C are three spheres. all 513 heres will ba A W Lov
The volume of sphere A is 125 cm?
The volume of sphere B is 27 cm?
The ratio of the radius of sphere B to the radius of sphere C is 1:2
Work out the ratio of the surface area of sphere A to the surface area of sphere C.
A . un B &
v=i2s K=, y=273
g
I /i(f = 4 =
- < » -—C € \ Yes (\
\S(\— A" e C € v‘}it/‘\ hA \)L\‘ {L € !
X e A4 3¢
| == : ST
253
a3
xS Q/ L). s
(Total for Question 19 is 3 marks)
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71 20 In a village,

if it rains on one day, the probability that it will rain on the next day is 0.8
if it does not rain on one day, the probability that it will rain on the next day is 0.6

A weather forecaster says,

“There is a 70% chance that it will rain in the village on Monday.”

Work out an estimate for the probability that it will rain in the village on Wed

+ O3 %2:.68x.0-%

nesday. _
You must show all your working. T (- < T 2 1
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(Total for Question 20 is 4 marks)
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21 The time period, 7" seconds, of a simple pendulum of length /cm is given by the formula

T=271:\/Z
g

Katie uses a simple pendulum in an experiment to find an estimate for the value of g.

Here are her results.

N NNRY
/N

/S

=~ x ) £ S2+0OF
[ = 52.0 correct to 3 significant figures. 51 Q‘S = /( ) _
T'=1.45 correct to 3 significant figures. J« 4ty S a1 < L_\_S.S

N

4

Sy

R

Work out the upper bound and the lower bound for the value of g.
Use 7= 3.142

NS

You must show all your working. /
— o 7
T 3T [ . . / — 20
I = A9 z :
g——¥ o= . “50 AV
. — s Z b
Qo NoH

L: W~ L’S:@it"’l‘, —
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D (=) J~ (1es=)
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ype bowd .
A ~ = %o ) -
j (i:i:,'> upper bound = ... 841123637
2T

= 948G - 1125639

(Total for Question 21 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS
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