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ABC is atriangle in which ABC = 90°, BAC = 40° A
and BC = 10cm. i
P is the point on AB such that PCB = 20°. 40°
P
— 20°
B 10 C
Caculate
(@ PB,
ANSWEr oo
(b) AP,
ANSWEr oo

2
Section A [52 marks]

Answer all the questionsin this section.

(c) the perimeter of triangle PBC.

© UCLES 2011
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(&) Solve 5t(3t+7)=0.

Answer t=.....eeeinne (o] (U [2]
(b) Solve the simultaneous equations.
X+4y=1
5x—-8y=9
ANSWEN X = i
Y T e [3]
; : 5 4
(c) Expressasasinglefraction 52 2p+3
ANSWEN .o [3]
o -1
(d) Simplify —2q2 “3q+l
ANSWEN e [3]
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3 P,Q,Rand Sarefour points on level ground.
PQis parallel to RSand QPS = 60°. Q
PSand RQ intersect at T. North

a
S
R
(@) Write down the value of PSR. Give areason for your answer.
Answer PSR = ....cccoevuee, DECALSE......ooveieiseisicse sttt
.............................................................................................................................................. [1]
(b) The bearing of Q from P is070°.
Find the bearing of
(i) SfromP,
ANSWEL e [1]
(i) PfromS
ANSWEN .o [1]
(i) RfromS
ANSIWEN e [1]
(©) (i) Explainwhy triangles PQT and SRT are similar.
AANSIVET ...ttt sttt h e R ae e bR e e Re e Re e Rt e Rt e nRe e e e e n e e reennneeanas
...................................................................................................................................... [1]
(i) Giventhat PT =54m, TS=36m and RQ =85m, find TQ.
ANSWEN e m [3]

© UCLES 2011 4024/21/0/N/11
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4  Afair five-sided spinner isnumbered 1, 3, 5, 7 and 9. I
(a) Mariaspinsit once. Find the probability that the number obtained is A‘Ia
i 7 [/
ANSWEN e [1]

(i) anodd number.

(b) Pedro spinsit twice and adds the two numbers obtained.
Some of the results are shown in the possibility diagram below.

+ 1135|719
124
3 12
)
7 14
9
(i) Complete the possibility diagram. [2]

(if)  Find the probability that the sum of the two numbersis

(a) odd,

(b) 14 or more.

(c) Katrinaspinsit threetimes.

Calculate the probability that the three numbers obtained are the same.
Express your answer as afraction in its lowest terms.
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B C
In the diagram, OBC is the sector of acircle, centre O, and BOC = 60°.
A and D are the midpoints of OB and OC respectively, and AB = DC = 6cm.
AED isasemicircle with AD as diameter.
(@) Show that AD = 6cm.
[1]
(b) Thelength of the arc BC is nzt centimetres.
(i) Findn.
ANSIWEN oo [1]
. - the length of the arc AED
Find .
(i) F the length of the arc BC
ANSWEN oo [2]

© UCLES 2011 4024/21/0/N/11



(c) (i) Findthe areaof the sector BOC.

Do not
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margin

(i) Hence find the area of the shaded region.
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6 (a) Adaand Bill ownacompany. Dot
In 2008 Ada invests $22500 in the company and Bill invests $37500. writeinthis

margin
(i) Express 22500:37500 intheform m:n, wheremand n arethe smallest
possible integers.

(i) The profit made by the company in 2008 is shared in the ratio of the amounts invested.

Given that Ada's share of the profit is $3600, calculate the total profit made by the
company.

(iii) Ada'sinvestment in 2008 is 12%% more than the amount she invested in 2007.

Calculate the amount that Ada invested in 2007.

© UCLES 2011 4024/21/0/N/11
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LAWNMOWER , Plan A: Deposit $595 and o
12 monthly payments of $171.04
$2395

Plan B: Deposit $395 and
24 monthly payments of $

(i) Rashid buys one of these lawnmowers for $2395.
Sayeed buys one of these lawvnmowers using Plan A.

In total, how much mor e than Rashid will Sayeed pay?

(i)  When one of these lawnmowers is bought using Plan B, the total cost is $3054.20.

Calculate the monthly payment.

(iii) Inasale, the price of the lawnmower is reduced from $2395 to $1595.

Calculate the percentage discount.

© UCLES 2011 4024/21/0/N/11 [Turn over



10
Section B [48 marks]
Answer four questionsin this section.

Each question in this section carries 12 marks.

Q

In the diagram, ABC is an equilateral triangle.
The points P, Q and R lie on AB, BC and CA respectively, such that AP = BQ = CR.

(i) Show that triangles APR, BQP and CRQ are congruent.

[3]
(i) Itisgiventhat AB=5cmand PQ=4cm .
. Area of triangle POR
(@ Find Areaof triangle ABC
ANSWEN e [1]
. Area of triangle APR
(b) Find Areaof triangle ABC
ANSWEN e [1]

© UCLES 2011 4024/21/0/N/11
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(b) Inthediagram, ABCD isasquare.

Do not

The point P lies on the circle through A B writein this
A, B, CandD. margin
P
D C
(i) Explain why APC = 90°.
AANSIEY ...ttt sttt s et s ae et e bt et e b e st e e b e e Rt e bt e Re e EeeR e e benn e et nRe et nre e e nren [1]
(i) Explain why APB = BPC.
AANSIVET ...ttt h ettt R e bR e e bt b e R e e nae e nn e ne e ne e nnnennns [2]
(iii) Hencefind
(a) APB,
ANSWEN [1]
(b) APD.
ANSWEN .o [1]
(iv) PCandAD intersect a R.
Given that ARC = 127°, find PDC. A B
P
127°
R
D C
ANSWEN ..o [2]

© UCLES 2011 4024/21/0/N/11 [Turn over



12

8 Thevariablesx andy are connected by the equation y:2x—§ .

2X

The table below shows some values of x and the corresponding values of y.
The values of y are correct to 1 decimal place where appropriate.

0.25 05 0.75 1 1.25 15 1.75 2
y 9.5 —4 -1.8 0.5 0.5 13 2.1 2.8

(@ Onthegrid, plot the points given in the table and join them with a smooth curve.

YA
10

N

N
=
o

<Y

—10

© UCLES 2011 4024/21/0/N/11
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(b) By drawing atangent, find the gradient of the curve at the point (0.75, —1.8).

ANSWEN oo 2]
(c) Theline y=2-x intersectsthecurve y= 2x—2§X at the point P.
(i) Onthegrid, draw the graph of the straight liney =2 —x.
[2]
(i)  Write down the x coordinate of P.
ANSIWES e [1]
(iii) Thisvaueof xisasolution of the equation 6x2—Bx—C=0 .
Find B and C.
Answer B = .,
C e [3]
oy
(d) Let f(x)=2x o
(i) Giventhat f(a)=b, showthat f(-a)=-b.
[1]
(i) Hence, using the table on the previous page, draw the graph of y=2x— 2%
for-2<x<-0.25.
[1]

© UCLES 2011 4024/21/0/N/11
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9 (a) B Do not
writeinthis

55 margin

A 1

In the diagram, AC = 11cm, BC = 5.5cm and BAC = 25°.
Itisgiven that ABC isan obtuse angle.

A

Calculate ABC.

© UCLES 2011 4024/21/0/N/11
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(b) E Do not
writeinthis
X @ 5 +X margin
D
1 F

In the diagram, DF = 12cm, DE = x centimetres and EF = (5 + x) centimetres.

(i) Form an equation in x and show that it reducesto  3x2+ 15x—119=0 .

[3]
(i) Solvetheequation 3x2+ 15x—119=0, giving each answer correct to 3 decimal
places.
ANSWEr X = oo, (o] SRR [4]
(iii)  Find the length of EF in millimetres, correct to the nearest millimetre.
ANSWEN .o mm [1]

© UCLES 2011 4024/21/0/N/11 [Turn over
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10 Thedistribution of the masses of 140 eggsis given in the table below.

Mass | ae < 40| 40<m<45|45<m=50|50<m<55 55<m<60|60<ms< 70
(mgrams)
Number of 15 20 30 35 28 12
eggs

(a) Using ascaleof 1cm to represent 5 grams, draw a horizontal axisfor 30 < m < 70.
Using ascale of 1cm to 1 unit, draw avertical axis to represent frequency density.

Draw ahistogram to represent the information in the table.

(b) (i) Completethe cumulative frequency table below.

[3]

(m'\g?as?ns) Mm=<3 | mMm=s40 | m=<45 | m=s50 | m=<55 | m=s60 | m=<70
Cumulative 0 15 140
frequency

[1]

(i) Onthegrid on the next page, draw a smooth cumulative frequency curve to represent

© UCLES 2011
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A
140
120
100
80
Cumulative
frequency
60
40
20
0 >
30 40 50 60 70
Mass (m grams) [3]
(c) Useyour graphto find
(i) the median mass of the eggs,
ANSWEN o g[1]
(ii) theinterquartile range.
ANSWEN o g[2]

(d) The 12 eggs with the greatest mass are classed as extralarge.
The 30 eggs with the least mass are classed as small.

Use your graph to find an estimate of the smallest difference in mass between an extralarge

egg and asmall egg.

© UCLES 2011 4024/21/0/N/11

Do not
writeinthis
margin

[Turn over



18

11 (a) Some transformations of the plane are given in the following table.

M, Reflection in the x-axis

M, Reflection in the y-axis

My Reflectionintheliney = —x

Ryo Rotation of 90°, anti-clockwise, centre the origin
Ris0 Rotation of 180°, centre the origin

Ry70 Rotation of 270°, anti-clockwise, centre the origin.

You may use the grid on the next page to help answer the following questions.
(i) The point A has coordinates (2, 3).

(8) Find the coordinates of My(A).

Answer (eeemennn ) rreeeennes )
(b) Find the coordinates of M My(A).
Answer (cererrenns ) e )
(c) Theinverse of Ry, maps B onto A.
Find the coordinates of B.
Answer PP ) e )

(i) (a) Write down the matrix which represents M. .

- (]

(b) Which single transformation given in the table is equivalent to R, g M, ?

© UCLES 2011 4024/21/0/N/11
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(b) The points P and Q have coordinates (4, 0) and (9, 0) respectively. Dot
The points P” and Q" have coordinates (4, 4) and (7, 8) respectively. witein this
margin

(i) Write down the length of PQ.

Answer PQ= ..o units[1]

(i) Calculatethelength of P'Q".

Answer P'Q = ..o units[2]

(iii) PQ ismapped onto P"Q" by asingle rotation.
By using the grid below,

(@) find, by drawing, the coordinates of the centre of this rotation,

Answer (ceverreens ) eereenreens ) [2]

(b) measure the clockwise angle of rotation.

N
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