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2
Formulae Sheet: Higher Tier

Area of trapezium = 1 (a + b)h

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

In any triangle ABC

a_ _ b __¢
sinA sinB sinC

Sine rule

Cosine rule a2 = b2 +c2—-2bccos A

Area of triangle = ] absin C

Volume of sphere = 313

Surface area of sphere = 4n r?

Volume of cone = %n r°h

Curved surface area of cone = nr/

The Quadratic Equation

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

_ -bx/(b?-4ac)

2a

X

\er\gt

7N

C
b a
z B

cross-
section

A

PLEASE DO NOT WRITE ON THIS PAGE
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Here is a grid with two triangles, T and A.

A

-2_

-3

-4

-5-

-6_
(a) Describe fully the single transformation that maps triangle T onto triangle A.

RO'&&‘E_IOV\ l:w\ qoo cloc_kwssc aEOut (0,0)

(3]

(b) Enlarge triangle T with scale factor 3 and centre P (4, 0). [2]

©OCR 2013 Turn over



4
2 This is a graph for converting Pounds (£) to Danish Kroner (DKK).

A

804
70+
60-

504

Danish Kroner (DKK) 40- I

304
20 |

104 |

0 1 ] 1 1 1 !
0 1 2 3 4 5 6 7 8 9 10

Pounds (£)

(a) Use the graph to convert £6 to Danish Kroner (DKK).

4K

(a) DKK [1]
(b) Work out the gradient of the line.
¥0 -0 _ g
10— ©

(b) (2]
(c) Explain what this gradient represents.
(d) Convert 152 DKK to Pounds.
1S2  _ £iq
3 =

(d) £ | 6( [2]

© OCR 2013
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(a) Here is a list of numbers.

39 43 57 79 91 11

Write down all the numbers in this list which are prime numbers.

(a) 43) 71 (1l

(b) Write 42 as a product of its prime factors.
242
E
=
I

v 42 = 2x3S$x7] (2]

(c) Find the lowest common multiple of 24 and 42.

24 24 = 2¢2x2%3
2]z _
1(}— 40 = eLxX3I X7
23 Lem = 2x2%2x3x7 = 16%
|
() 16% [2]

(d) A travel firm has to take 95 pupils on a visit.
It has taxis which take 7 passengers and minibuses which take 15 passengers.
They do not want to have any empty seats.
Work out how many taxis and minibuses they need to use.

S x1 = 3§

A4 x1Ss = 60
s

<
4 (2]

Turn over

(d) taxis =

minibuses =

©OCR 2013



4 Hereis a diagram of a barn.

14m
/ " 35m N
||

5m 14m

.
8m
(a) The front elevation of the barn is sketched below.
Calculate the length x.
X
3.5m Not to scale
X = 3-F + 4
5m
> = 12.27 +16
= T - 22.2%
8m

X = Jd2z2g.2%

(a) 5.3

m [3]

©O0CR 2013



7
(b) (i) Draw the plan view of the barn on the grid below using a scale of 1cmto 1m.

den

...................................................................................... b em
(1]
(ii) Draw the side elevation of the barn on the grid below using a scale of 1cmto 1m.
1-Senm
g(m
VA& tm
1]

©OCR 2013 Turn over



5 Here are the first four terms of 2 sequenc':g. g 24
7 23 29 35 Lole +C
Write an expression for the nth term.
£k — I
" term - é n +

én “+ ”
[2]

-6 (a) Multiply out the brackets and simplify.
5(x—3) + 2(x + 5)

= fx__u{.,—z:(—l—lo
= Ix-5

7= —S -

C)

(b) Solve.
12x—11=4x+9

|23 —ax = +a +1

> o= 29
g

o oa
w23
x = 2%

|
A o

(b) x=

© OCR 2013



7  Golf scores are recorded on cards.
The table summarises the scores for one day.

Score Frequency Mo ‘..,;,.{— Fre,b % Midpoint

60 — 66 10 62 ¢ 30

67-73 15 -0 oo

74 - 80 14 17 \071%

81-87 4 P4 336
3094

(a) Calculate an estimate of the mean score.

- 3044
— shima ke o€ mean = _
= ok 5
= T1l.4¢
(f\qh—\?j;?(
(a) 1.ag 4]

(b) A card is picked at random.

Work out the probability that the score on the card is 73 or below.

(w 0.5”8)
25

(b) 453 2]

©OCR 2013 Turn over
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8 The diagram shows a circular pond with paving stones around the edge making up a square.
The length of each side of the square is 12m.

Not to scale

12m

Calculate the shaded area.

C\fc(i hes Aw\»‘c,éff

A’lcq, o‘( C«fclo_
plrec of §quere = [2x\2 = 144 w

[ 2me S0 redios ¢ b

.

2 N
T = T\-Xé =113 | m
T

[

RN
SL&J{J Arec. = laq — M.} = 20.9 n~

<0.4 m? [4]

©O0CR 2013



11
9 (a) Calculate.

= {Oe-s*=1117%)
= 14.%
-&
(@ 4 (1]

(b) Here are three cards.

Work out the values written on each card.
Put the values in order, smallest first.

0-25 0. 4L ©-34

A - 8

(b) [2]

smallest

©OCR 2013 Turn over
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10 (a) The equation x3—x2-40=0 has a solution between x= 3 and x = 4.

Find this value of x correct to 1 decimal place.
Show clearly your trials and the values of their outcomes.

X
3.€  |35°-3.¢"—40 | _q.325| cmal
3.8 [3.8-387-a0 | o432 | [1°
?;7 3.73_3\71"4-0 —-3.0371 ‘:.:a((
35 335 -305740 [~ 328 | [T2%) | o cound op
b 3.&
(a) x= 3-8 3]
(b) Solve.
()(;5)+(3x2+4)=15
¢ (x-5) L c(3x+a) _ Lxf
3 2.
2(';(~—S') + 3(31*4—) = 9o
2% =10 + Qx +'2 = 9o
Ilsee +2 = 90
“x = QO“Z
s = g8
> = &%
T
=3
* (b) x= g [4]

©OCR 2013



13
11 Here are three sketch graphs.

A B C
y y y

/]

/O X o) X 0 X

Write the equation of each graph in the spaces on the answer line.
Choose your answers from this list.

y="4x - 4x? y=4x y=x>—4x+4 y=4x2—4x

y="4x+4 y=x3-4x y=4x—4x°2 y=x+4

Graph Ais y= > + 4

3
. — 4

GraphBis y=

T
GraphCis y=__ 4xX — &= [3]

©OCR 2013 Turn over
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12 (a) Write 16000 in standard form.

4—-
\. & x 10
(@__ " [1]
(b) Here are some facts about four planets.
Mercury Venus Earth Mars
Mass (kg) 3.30 x 10%3 4.87 x 10 5.97 x 10%* 6.42 x 1023
Volume (m3) 6.08 x 109 9.28 x 1020 1.08 x 102 1.63 x 1020

(i) Complete this sentence, giving your answer correct to 3 significant figures.

G.2% x 0
G.08 X 0"
15.3

The volume of Venus is

\§.2673

—
—

times the volume of Mercury. [2]

(ii) Show that the Earth has the greatest density.

Make all your working clear.

. _ Moess
[ S - -
BQ ¢ {-‘3 \/o(\)mﬁ.
Meeory Venus
23 2a
3‘30x 1) 4.,8-7\('0
(.08 x 10" G.28 ¥ 16°°
iy e
47279 S24°%
i

So Easth hag 3«:,,.‘&5{-

[3]
Earﬁ Merg
S 47 ,(uou’ 6.4y 102'3
" 1.08 x 10 .63 x 1b2°
§s52¢% 3439
k
A&m(vt‘) O‘@ S.g Zg ’_é_}

©OCR 2013
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15
13 Make c the subject of this formula.

E=mc?
E e

e
720

m—

E
"

W\

[2]

14 yis directly proportional to x> and y = 80 when x = 4.

Write a formula for y in terms of x.

(3 = k)(.l-
%
‘iik?o ¥0 = kv
> =4 go = lék :> “= §>cL
go = k
16

=k

(31

©OCR 2013
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15 Mr Chalmers gave a GCSE paper to all the 32 pupils in his class.
The results are summarised in this cumulative frequency graph.

A
35+
304
Q3 254 _ _ . _
Cumulative 0-
frequency |
15
L __ /]
Q\ 10"_ o | i '
54— — — — — | |
| !
Vo
O 1 ! I : l 1 ! T T 1 L
0O 10 20 30 40 50 60 70 80 90 100
Marks
(a) Use the graph to find
(i) the number of pupils who scored 30 marks or fewer,
(a)(i) )]
(ii) the median,
al «44—)
q'“o»-lcd
0 43 1

(iii) the interquartile range.
TRz ®y-Q, = §5-3F =20
( 20 —22 )

aliovoe

20 2]

(iii)

© OCR 2013
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(b)* The marks for each grade for the GCSE paper are given in the table below.

Mark Grade
Oto 9 U
10to 24 E
25to 40 D
41to 54 C
55to 69 B
70to 84 A
85 to 100 A*

The percentage of students nationally achieving a grade C, or better, for the paper was 55%.
Mr Chalmers says that his pupils’ results are better than this.

Is he correct?
Show your working clearly.

F/'bm 41/(,‘)'1 l3 rJv)o:lf S‘D/G/( v (‘0 4—0
So I2 -13 = /ﬁ [:uf{‘g scored mese Eheen A0 ko

sbtuin o Grade C or better

J—ﬂ——x 166 = 5—‘(1-’42 o’F Cle class
32

So ‘36S Mr (L\o\ln\</s,¢,«££ resul(ts were
better €Ehan tha SS’Z A@Ln.C\m/{ n;\{:"lona“j

(5]

(c¢) Explain why this may not be a sensible comparison.

y/l/\ls nodk 134- A MO""L skm'ﬂk O‘G 5{—\1&“‘1.
TE old be o 67)!3 set. [1]

©OCR 2013 Turn over
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16 A golfer records the distances he hits golf balls.

(a) The table shows the distances with Flylite balls.

Distance
(dmetres)

225 < d< 250

250 < d< 300

Frequency

20

15

Complete the histogram for this information.
The shaded values have been drawn for you.

}

Flylite ball

24
Frequency
density

25 50 75 100 125 150 175 200 225 250 275 300 32'5 350
Distance (d metres)

l{,%\,(ﬂrn FD(.-V;;"‘} = Ffr»t(/ue,hébl

l\qh(\/‘.‘ ‘lJ\J“\.

S¥ .32
25

© OCR 2013
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[2]
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19
(b) The histogram below summarises the distances with the Arrowe balls.

A
3-

Arrowe ball

24
Frequency
density

100 125 150 175 200 225 250 275 300 325 350
Distance (d metres)

25 50 75

Make two different comments comparing the distances he hits these two types of ball.
Calculations are not necessary.

Comment 1

On avercse Ehe Arrswe Lo ll¢ Ecavel €orbler Ehan
v

tle Flylite bLellg
3

Comment 2

Only Ehe Arcowe Lallt are hit (n excest of
~
200 m

[2]

©OCR 2013 Turn over
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17 Here are the equations of two graphs.

y2 = x2—2x+10 8

(a) Show that the point of intersection of these graphs satisfies the equation 4x2 + 7x~ 3 = 0.

. [3]
ATHN bor 3 ' @

CZ:C*"L)ﬂL: xl——Zz,»f»/o
(3x +2)(3xa2) = ¥ —2x +10
O +hx +lx 44 = X —2x+10
ot Nx+d — x>+ 2x —10 =0
Rx* +14ax —6 =0
A4x*t +77x —3 =0

y=3x+2

(b) Solve the equation 4x2 + 7x~ 3 = 0, giving your answers correct to 2 decimal places.

o = —h* {pr-aac

n

2

L ey

©OCR 2013

Zeo
- ‘J 7% =4 x4xC-3)
2 x4
-1 */aa+ as
Y
N+l = 1487 - o350l
3 ¥
x = =) —J&7 = —2.106]
¥

(b) x = O'gé’ andx=_— 2« M [3]

o 2dp as Nq,vffcl/
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18 ABC is a triangle.

7
A ﬂ e Not to scale
24km
C
Calculate angle x.
Stne vrule
I _ Z4
Si,\)(, Sin §4°
=) Sk 5im54°
17 S 24
S e = Ski4 T
24
:) Stnx = 0.5 7305
- x = 5,,,”'(0-5"7 ?or)
~ x = 34.93
)
X = 34 .46

° 31

(Allwert 34.% —35°)

©0CR 2013 Turn over
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19 A building project is expected to cost £4 500000.
The agreed completion date is 1 January 2014,

After this date, for every month it is delayed, the cost increases by 2% of the cost for the previous
month.

(a) Calculate the cost on 1 April 2014. ] Fog/ | Fer 1 Ape < months

2
pan goo)ooo A (.02
/
- 4/778434

@e 4, 77¢, 436 [

(b) When the cost first exceeds £5500000, for how many months has the project been delayed?

(Lo - g “3
»4) §aa,ooa X .02 — ’{}48’&4 £

4,Soo,000 x 02" = S, 545, 1%

So Ac’mjc,} ” w.onf”lxg when
cott evcecds %S”, foo, 000

(b) L monthy [3]

©OCR 2013
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20 WXYZis a frustum of a cone.

V\ \/O'umﬁ. d"é fo"e

2.
= jz?r{f h

The base radius, AY, of the frustum is 10m and the top radius, BZ, is 4m.
VB=6mand BA=9m.

Calculate the volume of the frustum. {
\/al\‘,me il Vp(;.;m{ 04 b“}. Coné- "V&lumc a'( 't‘f{ae coné
. A
- '3L‘TT'3¢ 10° % 1€ ~2mx4a"xb
- |S70.7746¢ — ]100.5%}
= 14m0.265
V470 m? [4]

TURN OVER FOR QUESTION 21
©OCR 2013 (A“b\f"cu{ ‘4‘4.( — 14'70.61)
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21 ABCDEFGH is a cuboid.

H G
D : c
! 6
B, - JF
4
A 9 B

Calculate the angle GAF. A
Look & bk Lease

1

G 4 F
pFt = atea’
p{zﬁ’a - ,(,*gl
A,'FL - "1‘1

Now (.Ouh‘)“" L AFE

b (a5eww)
21.3°

\t

]

(o]
= 2.3
2 GaF = 3 -

END OF QUESTION PAPER
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