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Paper 3H

Higher Tier

Monday 6 June 2011 - Afternoon Paper Reference

\Time:2hours AMAO/3H

You must have: | Total Marks
Ruler graduated in centimetres and millimetres, protractor, compasses, |

\ Pen HB pencil, eraser, calculator. Tracing paper may be used,

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.
® Without sufficient working, correct answers may be awarded no marks.
® Answer the questions in the spaces provided
- there may be more space than you need.
© Calculators may be used.
© You must NOT write anything on the formulae page.
Anything you write on the formulae page will gain NO credit.

Information

® The total mark for this paper is 100.
€ 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.
® Check your answers if you have time at the end.
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IGCSE MATHEMATICS
FORMULAE SHEET - HIGHER TIER

Pythagoras Volume of cone = 3 m?h Volume of sphere = § 7~

Theorem
/] Curved surface area of cone = mr/ Surface area of sphere = 47
b

h
2+ = N

“~

adj = hyp x cos 8
hyp opp = hyp x sin @
opp opp=adj xtan 0 In any triangle ABC
/A :
adj

or sing = opp b

hyp a

cos(y’:a—dJ A - B

hyp

b
tang = PP Sine rule: —— = —2— = —*
adj snAd sinB sinC

Cosine rule: a*=b*+ c*=2bc cos A

‘ Area of triangle = 5 absin C

Voluime of prism = area of cross section x length

Area of a trapezium = I (a + b)h

Circumference of circle = 2xr — 4

A
Area of circle = 77 / h
L

—

-l »
3 >

/\’ , E
4
The Quadratic Equation

Volume of cylinder = zr*h The solutions of ax?+ bx+c=0,
h where a # 0, are given by
Curved surface area

of cylinder = 2xvh _ —bx b’ —4dac

x

2a
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Answer ALL TWENTY THREE questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 (a) Use your calculator to work out the value of

24.1
84-78

Write down all the figures on your calculator display. ] .7 rZ 6 6 6 é é—é 6

- 6.2°

{b) Give your answer to part (a) correct to 3 significant figures.
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Diagram NOT
accurately drawn

Four of the angles of a pentagon are 97°, 114°, 127° and 84°.

Work out the size of the fifth angle.

~__(Total for Question 2 is 4 marks) o
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3 {(a) Factorise w? — 9w,

(b) Solve Sx—1=2x—7
Gy —2x =1 =1
3¢ = -6

{c) Expand and simplify (y — 7)(y + 3).

4y 2/

(Total for Question 3 is 7 marks)
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4 Every morning, Samath has one glass of fruit juice with his breakfast.
He chooses at random orange juice or pineapple juice or mango juice.
The probability that he chooses orange juice is 0.6
The probability that he chooses pineapple juice is 0.3

(a) Work out the probability that he chooses mango juice.

|- (‘O“(’ Fo-3) ol

{b) There are 30 days in April.

Work out an estimate for the number of days in April on which Samath chooses
orange juice.

20 Xo b 1Y

5 Show that ém;’_;_
6 4

ﬂuto gy

s it ——— —

12 T2

6 AR RO AT

__(Total for Question 5 is 2 marks)
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(a) Describe fully the single transformation which maps triangle P onto triangle Q.

Q
o Rémbpa, A0 Clochmwise [OO)U

(b) Reflect triangle Q in the line y = x.

Label the new triangle R.

(2

(Total for Question 6 is 5 marks)

7 The perimeter of a triangle is 90 cm. N
The lengths of the sides of the triangle are in the ratios 3: 5: 7 (S MS

Work out the length of the longest side of the triangle. T

LY 7

. (Total for Question 7 is 3 marks)

7
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8 ={2,3,4,5,6,7,8,9, 10, 1, 12}
{odd numbers}
{

= {prime numbers}

I

A
P

List the members of the set

(1) ANP, 00\&\ 0\..1} P\[\\ L
387,00

(i)  AUP.

(Total for Question 8 is 2 marks)

9 Ella invested $8000 for 3 years at 5% per annum compound interest.

Calculate the value of her investment at the end of 3 years.

Bo00 7<‘l,o§3

__(Total for Question 9 is 3 marks)
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10 This rule can be used to work out the fare, in dirhams, for a taxi journey in Dubai.

Multiply the number of
kilometres travelled by 3

A 4
' N
Add 7 to your result
L S
Y
7’ ™
Then divide by 2
. S
Y
\
Taxi fare i dithams
vy

Find a formula for the fare, C dirhams, for a taxi journey of  kilometres.

U+

(Total for Question 10 is 3 marks)

9
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11 The table shows information about the weights of 80 parcels.

Wei ght -(ﬁi kg) Frequency
07 <w <2 | 8
2<w< 4 14
1<w<6 26
6<w<8 17
E<wg 0 10

I0<w< 12

(a) Work out an estimate for the total weight of the 80 parcels.

{(b) Complete the cumulative frequency table.

0<w<2 g
0<w< 4 2 [A
bews8 oS
0<w< 10 7 by

R0 Y A

O<w< 12

P

L 4w =

——
—
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(c) On the grid, draw a cumulative frequency graph for your table.

A

80 ' : SRses
- ... Yf_., .

60 EENEE NI AN AR NNV A R SR AR RENN éﬁ
Cumulative
frequency |17 ‘ : .

40 |- - L b

20 1

L7
-
0 2 4 6 8 10 12
Weight (w kg)

{(2)
(d) Use the graph to find an estimate for the number of parcels which weighed less than
5.2 kg,

(Total for Question 11 is 8 marks)

11
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12

Diagram NOT
accurately drawn

9cm

AB is parallel to DE. ;
ACE and BCD are straight lines. PN
AB =9 cm. J
AC =772 cm.
CD=52cm.
DE=06cm.

(a) Calculate the length of BC. D

c.2x |5 /-8

(b) Calculate the length of CE.

1.2
[

.............. (% ‘g cm
{2}

__ (Total for Question 12 is 4 marks)

12
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2x—-1 x-1
13 Solve +—=2 >,
4 5 %,

Slox-) +46=) = 2
7.0

= 2

(o3 -5 ¢
2o

|4 —A = 40
| ¢¢ = 49

rail

Y ~— S 'g \S“

(Total for Question 13 is 4 marks)

14 y = 1.8 correct to | decimal place.

Calculate the lower bound for the value of 4y + 1

R \lj = .75

(Total for Question 14 is 2 marks)
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15 (a) Here is a shape made from a rectangle and a semicircle.

Diagram NOT
accurately drawn

]

s

.

l......___._._ 7.1 cm —=

The length of the rectangle is 7.1 cm.
The radius of the semicircle is 2.7 cn.

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

AR A T AR A O
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(b) Here is another shape made from a rectangle and a semicircle.

Diagram NOT 'Oo,/>
| _
accurately drawn

rem

o

| [ em ——s

The length of the rectangle is L cm.
The radius of the semicircle 1s r ¢cm.

The perimeter, P cm, of the shape is given by the formula
P=mr+2L+2r

Make » the subject of the formula P =z + 2L + 2r.,

P-2,L = NeAlc
f-2L = r(®42)
= 7

p—2t _—

15
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I6

Diagram NOT
accurately drawn

A, B, C and D are points on a circle, centre O.
Angle ADB = 57°.
Angle BCD = 106°.

(a) (i) Calculate the size of angle AOB.

(il Give a reason for your answer.

A%&aktb&@w%kmm

(b) Calculate the size of angle BAD.

{’})

. (Total for Question 16 is 3 marks)
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17 Here are seven counters.
Each counter has a number on it.

00000020

All puts the seven counters in a bag.
He takes, at random, a counter from the bag and does not replace the counter.
He then takes, at random, a second counter from the bag.

Calculate the probability that

(i) the number on the second counter is 2 more than the number on the first counter,

(ii) the number on the second counter is 1 more than the number on the first counter.

Lol oo 2,3
7 6 706

\ 6

7

~ (Total for Question 17 is S marks)
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18

47 m

32° 5t°
A |_B

Triangle ABC is right-angled at B.

Angle BAC =32°

AC =47 m.

D is the point on 4B such that angle BDC = 51°

Calculate the length of BD.
Give your answer correct to 3 significant figures,

Re = L7 S 32
= J4¢.a . ..

Fon Sl = 2%, ..
5D

LR = 24.9. ..
b S

Diagram NOT
accurately drawn

. (Total for Question 18 is 5 marks)
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19 P is directly proportional to the cube of Q.
When O = 15, P = 1350

(a) Find a formula for £ in terms of Q.

.3
P =l &
= Lx3374 3
350 =hex 3371 po0. 44
e =04 )

(b) Calculate the value of P when Q = 20

p=..3200
(1)

(Total for Question 19 is 4 marks)

20 x = ax 10" where n is an integer and V10 €a <10

Find, in standard form, an expression for x?.
Give your expression as simply as possible.

2 : A
o = (o xi1o")
~ % x 16"

A
0" xlo
o
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21

D xem R C Diagram NOT
'y accurately drawn
xcm
Q
8 cm
S
xcm
Y
A P xcm B
—————— [ cm B

ABCD 1is a rectangle.

AB =10 em.

BC =8 cm.

P, O, R and S are points on the sides of the rectangle.
BP=C0=DR=A45=xcm.

(a) Show that the area, 4 cm?®, of the quadrilateral PORS is given by the formula

A=2x"—18x +80

A = g0~ 2 XJZ"(IO-»X) -—2><-l27<(2?ﬂ—9<>

2
F = Eo —lox bt —Ry 4

—

A o2 0 -840 Qe
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(b) For 4 =2x? — 18v + 80

d4
i) find —,
() fin N

(i1) find the value of x for which 4 is a minimum.
Ux 1\ =0

(iii) Explain how you know that 4 is a minimum for this value of x.

(Total for Question 21 is 8 marks)
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22 Solve the simultaneous equations
y=2x-3

'yt =2

: 2
24 Qxs) =7
)ZZ __{, (_()(.2 ___6)( -—*é)("J ﬁ — 2

S")Ll —1 Y 47 = O

(S 3 ,’)Y)C“ ) =0

e,
i

> =} o XS

____(Total for Question 22 is 6 marks) &
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@ Diagram NOT
A accurately drawn
N

The diagram shows a solid cylinder and a solid sphere.
The cylinder has radius 7.
The sphere has radius r.

Total surface area of cylinder )

Given that
Surface area of sphere

Volume of cylinder

find the value of
Volume of sphere

2T¢ 4 28rk
¢ Tr®

=7

-2
2N AR rh = EXr

(Total for Question 23 is S marks)

TOTAL FOR PAPER IS 109 MARKS
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