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Formulae Sheet: Higher Tier

Area of trapezium = 1 (a + b)h /T\
A
Cross-

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

In any triangle ABC

. a b c
S | = =

ihe rule sinA sinB sinC /\
Cosine rule a2 = b2 +c2—-2bccosA A

Area of triangle = ] absin C

C
b a
= B
Volume of sphere = 27 r°
Surface area of sphere = 4 r? v

Volume of cone = %n r2h

>

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
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Answer all the questions.

1 (a) Write this ratio in its simplest form.

27:36

(@) : [2]

(b) Here is a list of ingredients for shortbread.
The list gives the weight of each ingredient.

Shortbread
40z butter
20z sugar
60z flour

(i) Write down the ratio of butter to sugar to flour in its simplest form.

(b) (V) : ; [2]

(ii) What fraction of the shortbread is sugar? Give your answer in its simplest form.

(ii) [2]

(iii) What percentage of the shortbread is butter?

(iif) % [2]
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2 Adam’s class is thinking about a sequence. They are told the first two terms of the sequence.
These are shown below.

2, 5,
(@) Adam thinks the expression for the nth term of the sequence is n”+1.

Use Adam’s expression to work out the 3rd and 4th terms of the sequence.

@@ 2, 5, ) [2]

(b)* Find a different possible expression for the nth term of the sequence.
Show that your expression gives 2 and 5 as the first and second terms.
Calculate the 3rd and 4th terms for your expression.
These should be different from the 3rd and 4th terms for Adam’s expression.

[4]
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3 Triangle ABC is right-angled at C. AC = 1.5cm, AB = 3.9cm.

A
Not to scale
3.9cm
1.5cm
C = B
(a) Calculate length BC.
(@) cm [3]

(b) The same triangle ABC is the cross-section of a prism of length 8cm.

e

Calculate the volume of the prism.

(b) cm?[3]
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4* The diagram below is made from five straight lines. AC is parallel to GE.
Angle CBF = 42°, angle CDE = 90°, angle BCD = p, angle DEF = q.

Not to scale

Calculate the value of p + q. Give geometrical reasons for each step of your working.

[4]

©OCR 2013



7
5 (a) Use your calculator to work out the following.

(i 1.2°

(a)(i) (1]

(i) (2.4x10°)=(3.2x10 °). Give your answer in standard form.

(ii) [2]

(b) Barry divides one whole number by another whole number on his calculator.
He gets the answer 3.125.

Find three possible calculations which Barry could have done to get this answer.

(b) .

[3]
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8

(@) A stamp goes up in price from 46p to 60p.

Calculate the percentage increase in price. Give your answer correct to one decimal place.

(b) Draw a line to match each calculation on the left with the way of working it out on the right.

(a)

An example has been done for you.
Some of the statements on the right will not be used.

Find 50% of 68

0.68 x 23

\

0.5 x 68

Reduce 68 by 23%

68 + 0.23

68 x 1.23

Increase 68 by 5%

68 x 1.5

Increase 68 by 23%

68 x 0.77

(c¢) Find the fraction, in its simplest form, that is half way between % and %

©OCR 2013

68 x 1.05

(c)

% [3]

[3]
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7 Solve.

(@) 3(2x—1)=15

(a) [3]

(b) 5x+3>9

(b) [2]

(€) 3xX—4x+1=0

() [4]
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a) Complete the table for =x3—3x.
(@) P y

10

X 2 "1.5 1 "0.5 0 0.5 1.5
y -2 2 1.375 0 "1.375
(b) Draw the graph of y = X —3x.
YA
2

©OCR 2013
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9 ABCD is a kite.
AD =AB=3.4cm.DC =BC =6.2cm.
Angle ADC = Angle ABC = 90°.

3.4cm 3.4cm Not to scale

6.2¢cm 6.2cm

Calculate the size of angle DAB.

°[4]
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10 The diagram shows a quadrant of a circle.

=

The total perimeter of the quadrant is 20cm.

Calculate the radius, rcm.

cm [4]
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11 (a) Expand and simplify.

(x=3)(x—=1)

(a)
(b) Make a the subject of the formula.
M=<ab+c
(b)
(c) Simplify.
2X—2
X —1
(c)

©OCR 2013
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12 The circle on the grid below has equation X +y2 =4,

AB is a diameter of the circle.
The angle between AB and the positive x-axis is 70°.

3- Not to scale

3.

-4
(@) The exact coordinates of point A are (2cos70°, 2sin70°).

Write down the exact coordinates of point B.

(@) ( : ) [2]

(b) Draw the curve with equation X+ y2 =9 on the diagram above. [2]

©OCR 2013
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(c) Here are two simultaneous equations.

x2+y2=4
x+y=1

(i) Show that 2x* — 2x—3 =0.

[2]

(ii) Solve 2X —2x—3 = 0, giving your answers correct to two decimal places.

(ii) [3]
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13 ABC is a triangle.

D is the midpoint of AB, E is the midpoint of AC, F is the midpoint of BC.

A

Not to scale

B

Prove that triangle ADE is congruent to triangle FED.

©OCR 2013
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14 PQRS is a quadrilateral.
PQ=3.2cm, PR=6.7cm, PS=7.5cm.
Angle QPR = 48°, angle PRS = 82°.

3.2cm Q

Not to scale

(a) Calculate QR.

(a)

cm [3]

(b) Calculate angle PSR.

(b)

°[3]

©OCR 2013
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15 This glass is a cone on a stem and base.
The cone has radius 3cm and height 12cm.

3cm

12cm
hcm

>

The glass is filled to half its capacity.

Work out the height, hcm, of the liquid in the cone.

cm [3]

END OF QUESTION PAPER

©OCR 2013



19
BLANK PAGE

PLEASE DO NOT WRITE ON THIS PAGE

©OCR 2013



20

PLEASE DO NOT WRITE ON THIS PAGE

OCR®

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders
whose work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE.
OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a
department of the University of Cambridge.

©OCR 2013



