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2
Formulae Sheet: Higher Tier

Area of trapezium = %(a + b)h / h_\
A

Volume of prism = (area of cross-section) x length

In any triangle ABC
a _ b _ ¢

Sine rule sinA sinB sinC

Cosine rule a2 = b2 +¢2 - 2bccos A

Area of triangle = 1 absin C

Volume of sphere = 213

Surface area of sphere = 4 r2

Volume of cone = %n r’h

Curved surface area of cone = nr| h

The Quadratic Equation

The solutions of ax? + bx+ c=0,
where a # 0, are given by

_ -bx/(b?—4ac)

2a

X

PLEASE DO NOT WRITE ONTHIS PAGE
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Calculate. ( 3 )
_ 7.8 — 3.1
@ fares = o) = O SseaaLic
(a) OS—?O 60351,: 2]

Jayne uses these ingredients to make play dough.

Play dough for 2 children

Plain flour  225¢g

Qi 2 tablespoons 10 (,Li lAren
Water % pint
Salt 1409 = g 2ebildre,

(a) Jayne wants to make enough play dough for 10 children. W a ber 3 X 'y

a——

Work out the amount of water Jayne will need.

(a) = “+ pints [2]

(b) Jayne has lots of oil and water, but only a 1.5kg bag of plain flour and a 1kg bag of salt.

What is the maximum number of children Jayne can make play dough for?
You must show your working.

Tal‘te, loucr “M;E (b) .3 C‘\!\IJ/C'\ [3]
0‘4 6L‘SC l:wo An(w erg Turn over
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4

3 (a) One question on the 2001 Census form was:
‘How many cars are available for use by one or more members of your household?’
There was space on the form to write down who lived at that household.
Jenna collects information about the number of people and the number of cars at each

household from a sample of 100 Census forms.

In this sample there were no households where more than 5 people lived and none had more

than 3 cars.
(i) Design a two-way table for Jenna to use. _ [3]
Number o-@ PCOFIQ
Lz |2 e S Tl
N viaher -0
o €
Cars |

2 |4
3
Tkl

(ii) In Jenna’s sample there are 14 households with 3 people and 2 cars.

Show this data in your table in part (a)(i). [11

(b) Jenna uses this question in a survey.

‘How many bicycles are there in your household?’

None 1-2 More than 3

What mistake has Jenna made?

No hox suituhle for 3 Lieweles

]

©0CR 2010



4 (a) A parallelogram has angles as shown.

Work out angle x. | 6 — 134 = 4_é

Give a reason for your answer.

X= 4‘L ° because a”'e"'l 4h3’¢$ add U!D

o

EﬂD '2() [2]

(b) A quadrilateral has angles as shown.

<7\

SCALE

BN

Pcmllcs of any ﬁ,w\llf”l-E(m’ add vy te 360°

Work out angle y.

4

......................................... L S
T W Y £
s (b) 4= 3§ °[4]

©OCR 2010 Turn over
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6

Gary’s dogs eat 6 tins of dog food between them each day.
The tins are sold in boxes of 44.
Gary normally buys one box of 44 tins for each week.

Explain, showing your calculations, why Gary does not have to buy a box for the 22nd week.
6 vt per Aoy 2 €x1 = 42 bine per week

~ —t :
Fer 22 wc:.[('s he V'tq/u;fe—‘( 42 x 22 = QZ4 6'ns

Ll w44 = 924 ss 21 boxes will provide 3]
erwsh for 272 Weeks

(a) The nth term of a sequence is given by n? - 2. | - 2 -2 = - I
Work out the first three terms of this sequence. 21 -2 T 4-2 = 2
-2 = 4-2 =7

(b) In another sequence of three numbers, the difference between each number and the
next is 4.
The total of the three numbers is 6. /__e_ ¢t nombers be

2
What are the three numbers* 6\ a + 4

= A 4+ a4+ 4 +a+ 8 G

H s s amse el aE e EaaA N R EAR A eSS EEAS e e AR NSNS N R e e d S hEE RTINS R RN AT EES e RAA VAR EESF PSS EEe e to e nRaNO N TR S RNt R RN ans s nnar,

H

Z
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(a) Describe fully the single transformation that maps triangie A onto triangle B

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

Qoek'l'wh é"j 40 f\htl'.f,/oc‘('wage Aéoué (O O)

[3]

(b) Draw the reflection of triangle A in the x-axis.

©OCR 2010
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8

8 Tom made an electronic dice which gave scores of 1‘, 2,3,4,50r6.
This table summarises 100 scores.

Score Frequency F.,% X Score
1 17 1 7x1 = 17
2 19 14wz = 3%
3 15 1Cx3 4§
4 17 17 x4 = &8
5 18 I3 x ¢ =190
6 | 14x6 = %4

160 R4

(@) Work out the mean score.

~ (b) Is the dice biased?
Give a reason for your answer.

Dice does not appear o be biraged
because CL\Q —Cre%uenueg -Cor Ckc,L\ Scoré [1]
ave Similar

©QCR 2010



9
9  Simplify.

I
(@ d’xda* = A

10 A cylindrical tin has radius 4.2cm and height 9.1 cm.

4.2cm

9.1cm

Curcum{CrChLa a‘( ¢\fLL€
Work out the curved surface area of the tin.

= 2nr

Give your answer to an appropriate degree of accuracy.

Aeeo of corved gsurdece

= 2.7Tf'>< Lx&::LL(’
2w T 4.2%9.]

©O0CR 2010
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10

11 (a) Work out the integer values of n that satisfy this inequality.

7<4n=<20 | 4‘—'_7

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

(b) On the grid, indicate clearly the region that satisfies all these inequalities.

© OCR 2010

y=3 X+y=<7

[3]
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12
NOT TO

14.4cm SCALE
5.7cm

12.9cm

Is a triangle with these lengths right-angled?
Explain your answer using calculations.

I vight —anglest PH ‘h\qams tk_eofc-\ dp!dll"tf

Sl'\ou'A "\Aue— 5—:714- ’2.42 = '4——-.4-2
198.9 = 207.36 X

Noé' Erve So l’we V'l.ﬁL(""\h‘)‘eA [3]
v S

13 The points A, B, C and D lie on the circumference of a circle, centre O.
B

7

D

NOT TO
SCALE

Find the size of angle y and angle z.
Give a reason for each answer.

z=_'31  °because &PPOf'EC Ahq\d ot &L chlnc. iuu/‘
A'(" vp 'L‘o | 80° (4]

©OCR 2010 Turn over



12
14 Rectangle ABCD is made from five squares.

B

Sx
I

3¢ $x NOT TO SCALE

2x

The area of rectangle ABCD is 810cm?,

Work out the value of x.
Show all your working.

‘ro‘:u\ Afek =

©OCR 2010
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15 The cumulative frequency graph summarises the marks obtained in a French exam by
200 students.

200

/-French

160

N

140

Cumulative B
frequency 100 31

80 - é/ ‘
. : . 4
60 X

40

N\

20 ”)g |

N

1N

0 r T -. :
0O 10 20 30 40 50 60 70 80
Marks (m)

The table gives the cumulative frequencies of marks obtained in a German exam by
120 students.

- _
ﬂ\/larks(m) m=10 l m=20 (mSBO mS4ijSSO rmSGO m=70 ‘ m =80
Cumulative

Erequency 4 20 J 36 60 ( 84 J 104J 112 J 120

(a) On the grid, draw a cumulative frequency graph to summarise the marks obtained by the
students in the German exam. [3]

(b) In which exam, French or German, was the median mark higher, and by how much?

Frewh median =733

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

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

(b) Gres man by 7 marks [2]

©OCR 2010 Turn over



16 (a) Factorise.

(i) x>-8x X (Dt - 8)

(b) Simplify.

(b) 3¢ [2]
17 (a) Write 91000000 in standard form.
.............................................................................................................. s
@ 3.1 x 10 1]
. . _ - g8 -4--12 -Q417
(b) A picometre is 10~12m. q [y _ _

A nanometre is 10°m. [0 - 1o = 10 = 10

3l

How many picometres are there in a nanometre? = 10
OSSOSO s oSSR -0 £ 21~ % 2

©O0CR 2010
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15

NOT TO
SCALE

(b) Calculate angle RST. Celine Role cec§ =

...............................................................................................................................................
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19 The time series graph shows the amounts spent by a school on exams in January and in June
each year.
The two-point moving averages () are also shown.

A
7000
6000
5000 ¥ ¥
Amount A i
moun 43 Frtty ST T
spent (£) 4000 by FRBRS OSSR CC el -
L --:i'r" * ° : ’
3000 ot ot i
A X
Wi X
2000 3
1000
>
Jan June Jan June Jan June Jan June
2006 2007 2008 2009

(a) Give a reason why it is appropriate to use a two-point moving average.

Exams are Lwick pesr qear
" K

[1]

(b) Predict the next moving average and use this to work out an estimate of the amount spent on
exams by the school in June 2009.

From  greph. predicted movng avessse For 2009 ..

© OCR 2010
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20 Use trial and improvement to solve 7* = 27.
Give your answer correct to 2 decimal places.
Show all your trials and their outcomes.

X A
2 A
IR AT S
| A A & 5 S
[N Y N L S
ez 7% =204

21 (a) Express V45 in the form a/b, where a and b are integers and b is as small as possible.

....... A T A AR T R

C . .9
(b) Rationalise the denominator of = .
V6

a q
Give your answer in its simplest form. \/.— -—
{ %

©OCR 2010 Turn over
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22 ABCDEF is a regular hexagon, centre O.

— —
OA =a. OB =b.

(a) Find in terms of a and b the vectors
-—

-—-7 -
M CB, C& T oA T A4
. K
(a)(i) — [1]
- - -_>
@) bB. D= D+ @6
= b+ a
(i b+a [1]
(b) Xlieson DB suchthatDX :XB=1:2.
- —> - -
Find OX , in terms of a and b. OX = O\ 4+ Q¥
Give your answer in a simplified form. —_ —>
= 0} + ’§' DK

©OCR 2010



23 (a) Explain why (x—y)2 = 0.

19

Posi bve 2 'S Po((l’vue

Neswbyv ez Is posihive

2
Zero

r e

[8)

:.CM*ﬂ)

(b) Hence, show that x2 + y? = 2xy.

<>L—\3)1 = (DL —«3)[1»43)

F/Oh Fa/ s (fA

©®©0CR 2010
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X 'DU:B—JU‘B +'3

DL1+ "31 - ij
(x-4)* 20
¢’ »37' ~2lxq %O

>t 4 12 > 213

1

L4

]



