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Formula List

For the equation ax> +bx+c=0

Lateral surface area, 4, of cylinder of radius r, height 4.

Lateral surface area, 4, of cone of radius , sloping edge /.

Surface area, 4, of sphere of radius

Volume, V, of pyramid, base area A4, height 4.

Volume, V, of cone of radius 7, height 4.

Volume, V, of sphere of radius r.
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1 12000 vehicles drive through a road toll on one day.
The ratio  cars: trucks: motorcycles = 13:8:3.

(a) (1) Show that 6500 cars drive through the road toll on that day.

Answer(a)(i)

(ii) Calculate the number of trucks that drive through the road toll on that day.

AnSWer(@)(11) ..cceeeeveeeveeeeiieeeiie e [1]
(b) The toll charges in 2014 are shown in the table.
Vehicle Charge
Cars $2
Trucks $5
Motorcycles $1

Show that the total amount paid in tolls on that day is $34 500.

Answer(b)

[2]
(c) This total amount is a decrease of 8% on the total amount paid on the same day in 2013.
Calculate the total amount paid on that day in 2013.
ANSWEF(C) $ i [3]
(d) 2750 of the 6500 car drivers pay their toll using a credit card.
Write down, in its simplest terms, the fraction of car drivers who pay using a credit card.
ANSWEF(A) oo (2]
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2 The table shows some values for the function y = ¥ — %, x#0.
X -2 -1.5 -1 -0.5 | 025 | 0.2 0.2 0.25
¥ 4.25 2.58 2.06 2.54 —2.46 | -1.94

(a) Complete the table of values.

(b) On the grid, draw the graph of y = x*— % for -2<x<-02and 0.2 <x<2.

YA

5

(¢) By drawing a suitable line, use your graph to solve the equation x~ — €1
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(d) The equation x? - % = k has only one solution, where x is a real number.

Write down the range of values of & for which this is possible.

ANSWEF(A) oo,

(e) By drawing a suitable tangent, find an estimate of the slope of the curve at the point where x =—1.

ANSWET(€) oo (3]
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(a) Draw the image of

-1
(i) shape A4 after a translation by (_ 4>, [2]
(ii) shape A4 after a reflection in the line x =—2, [2]
(iii) shape A after a rotation through 180° about the point (-2, 0). [2]

(b) Describe fully the single transformation that maps

(i) shape A4 onto shape B,

ARSWEF(B)(1) ooeeeeeeeeeee e eooeeeeee oo
..................................................................................................................................................... 3]
(i) shape 4 onto shape C.
ARSWEF(B)(I1) ..ooooeeeeeeeeeeeeeeeeeeooeeeeee oo ooeeeeee e
..................................................................................................................................................... 3]
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4  Here are two lists of letters.

List 1 A A E I I O
List 2 A E E I | I

(a) A letter is chosen at random from List 1.

Write down the probability that it is

(i) AorO,
ANSWEF(A)(1) wvveveeriereeieeie et [1]
(i) notE.
ANSWEF(A)(1) vveeverrreeireeieeieeee e e eae e [1]
(b) A letter is chosen at random from List 1 and a letter is chosen at random from List 2.

(i) Complete the tree diagram.

List 1 List 2
4 Letter I
9
Letter 1
2
8
............ Not letter
Letter I

Not letter I
------------ NOt letter I

(2]

(i) Find the probability that exactly one of the letters is the letter I.
AnSWer(D)(11) cocueeeeveeeiieeiieeieeeie e [3]

(c¢) Aletter is chosen at random from List 1 and a letter is chosen at random from List 2.
Find the probability that neither letter is the letter U.

ANSWET(C) oo (2]
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5 (a) Andrei stands on level horizontal ground, 294 m from the foot of a vertical tower which

(i) Calculate the angle of elevation of the top of the tower.

ANSWEF(A)(1) vveeveeriierieieeie et [2]

(ii) Andrei walks a distance x meters directly towards the tower.
The angle of elevation of the top of the tower is now 24.8°.

Calculate the value of x.

AnSWer(@)(11) X = .oovveveereerieenieeneeeeieene e [4]
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(b) (i) Find the values of x when

sinx = 0.2 and 0° < x < 360°.

(ii) tany z\/%.

Find the exact value of tan(90 — y).

ANSWEF(D)(1) eveveveeeieeiieeieeieeie e [1]
(iii)
YA
2_
0 —
180 3600 *
2

The diagram shows the graph of the function pcos(gx) for 0° < x < 360°.

Find the value of p and the value of g.
Answer(b)(111) P = ..ooovvveeecieeeiieeeie e
(iv) f(x)=tanx
2
The graph of y = f(x) is mapped onto the graph of y = g(x) by the translation < O)'

Find g(x).

Answer(b)(iv) 2(X) = .oeeeiieeiieeieeee e [1]
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6  The table shows the time, ¢ minutes, that 400 people take to complete a test.
Time taken
) 0<tr<10 [ 10<¢r<24 |24 <¢<30|30<¢<40 |40 <r<60
(t mins)
Frequency 10 90 135 85 70
(a) (i) Write down the modal class.
AnSWer(@)(1) c..eceeeeeeeeceeeeieeeieeeieeennen
(ii) Calculate an estimate of the mean time taken to complete the test.
ANSWEr(@)(11) .vvevveevreerieesiienieerieenieerieenieens min [4]
(b) (i) Complete the table of cumulative frequencies.
Time taken <10 1< 24 <30 £ <40 <60 <70
(¢ mins)
Cumulative 10 100 400
frequency
[2]

(ii) On the grid opposite, draw a cumulative frequency diagram to show this information.
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(¢) Use your graph to estimate

11

(i) the median time,

(iii) the 15th percentile,

> [
10 20 30 40 50 60 70
Time taken (minutes)
[3]
ANSWer(C)(1) wovveeeeceeieeieeie e min [1]
(i) the inter-quartile range,

AnSwer(C)(11) ...covveeeveeeieeiieeeieeeieeeieenns min [2]
Answer(C)(111) ...ccoeeeevevecirecieecieeeieeeieenns min [2]

(iv) the number of people who took more than 50 minutes.
ANSWEF(C)(IV) vvevieieeiieieeie e (2]
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8.4cm

Q
7.6cm A
R

In the triangle POR, OR =7.6cm and PR = 8.4cm.
Angle QRP = 62°.
Calculate
® PO,

Answer(a)(1) PO = .ccooveeeeieeeieeie e cm [4]
(ii) the area of triangle POR.

Answer(@)(i1) ..ccooevveeeveieeiieeieeeee e cm? [2]
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(b)
North

North SCALE

63km

J

The diagram shows the positions of three small islands G, H and J.
The bearing of H from G is 045°.

The bearing of J from G is 126°.

The bearing of J from H is 164°.

The distance HJ is 63 km.

Calculate the distance GJ.

Answer(b) GJ = ......ccovveeeeeeeiieeieeeeeeieene, km [5]
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8 (a) Jamil, Kiera and Luther collect badges.
Jamil has x badges.
Kiera has 12 badges more than Jamil.
Luther has 3 times as many badges as Kiera.
Altogether they have 123 badges.

Form an equation and solve it to find the value of x.

Answer(a) x =
(b) Find the integer values of ¢ which satisfy the inequalities.

4t+7 <39<T7t+2

Answer(b)
(¢) Solve the following equations.
o 21 —x
@ x+3 4
Answer(c)(i) x =

© UCLES 2015
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() 3x2+7x—-5=0

Show all your working and give your answers correct to 2 decimal places.

Answer(c)(i1) X = .cceoevininieenn. OF X = ioieieieeenneeneenns [4]
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A, B, C and D lie on a circle, center O.
Angle ABC = 11x° and angle ADC = 25x°.
Angle ACO = y°.

Find the value of

@ x

(i) .

© UCLES 2015

Answer(a)(i) x =

Answer(a)(ii) y =




17

(b) The diagram shows a shaded shape formed by three semi-circular arcs.
The radius of each semi-circle is shown in the diagram.

NOT TO
SCALE
(i) Calculate the perimeter of the shaded shape.
AnSWEr(D)(1) vveevveereerienieesieeeieeeeeseeseens cm [2]
(ii) The shaded shape is made from metal 1.6 mm thick.
Calculate the volume of metal used to make this shape.
Give your answer in cubic millimeters.
Answer(D)(1) ..oeevveevveveeieeieeie e mm? [5]
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(a) Measure

(i) the length of BC,
Answer(@)(1) BC = ...ooveveevieeiecieceeeveeveenn cm [1]
(ii) angle ABC.

Answer(a)(il) Angle ABC = ......ccoovevvevieeeeeeeeeeeie s [1]
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(b) Using a compass and straight edge only, construct
(i) the perpendicular bisector of 4B,

(i) the bisector of angle BAD.

(¢) The perpendicular bisector of AB and the bisector of angle BAD meet at X.
Draw the circle, center X, so that AD is a tangent to this circle. [1]

(d) Using a compass and straight edge only, mark the point Y on BC so that angle ADY is equal to
angle DCB. (2]

Question 11 is printed on the next page.
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11 (a) Solve for x.

ANSWET(@) X = oot (4]

(b) Find the value of a and the value of » when x* — 16x + a = (x + b)%.

ANSWer(b) @ = ....cccouvveeieiieiieeeeee e,
D= e, [3]
(c) Write as a single fraction in its simplest form.
6 __ 5
x—4 3x-2
ANSWEF(C) e [3]
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