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Mathematical Formulae
Compound interest

Total amount = P[l 4 _r_J
100

Mensuration
Curved surface areaof a cone= o/

Surface area of a sphere = 42

Volume of a cone = 1Jrr".‘a
4 ,
Volume of a sphere = 3

Area of triangle ABC = % absinC

Arc length = r@, where Ais in radians
Sector area= %rle, where &is in radians

Trigonometry
a b ¢
sin A sin B sinC

a’=b"+c?-2bccos A

Statistics

Standard Dewiation = vj[zz—- {%_]



Answer all the guestions.

10- /36 + 4x (-2)
: :

1 (a) Calculate
Write down the first five digits on your calculator display.

ABSWer (il cumvososiesnsn L E]

(b)  Wnie your answer to part (a) correct to 3 significant figures.

Answer (b) .. ... T — (1]

The first four terms in a particular sequence are 6, 3, —2and—9.

I~

(a)  Wnite down the next two terms in the sequence.

Answer (@) ..oy ceveene [1]

(b)  Write down an expression, in terins of a, for the »nth term in the sequence.

Answer (B) ...c..ooocvinninnan | 1]

3 (a)  Giventhat 4" + 27" =128, find the value of .

Answer (@) n= ... (2]

(b)  The distance from Earth to the Moon is 384 400 km while the distance from

Earth to Uranus is 272395 x 10" 1. How many times furtheris Earth from
Uranus compared 1o Earth from the Moon? Leave your answer n standard
form.

Answer (b} ... . ]|2]




In the diagram above, AEB is a straight line and 4B is parallel to CO.
(a) Find x.

Answer (@) x= . .. . [1]
(b)  Findy.

Answer ) v= .. ... 11]

The graph below shows the number of serious offences recorded by School A over a
number of years.

Huge Improvement in School Discipline

Number ol serious affences

2009 2010 2012 2014 2015
Year

Explain one way in which the graph is misleading.

ARSWer ...

________ e (2]




Simplify

(a) (Ga+1)-(a+1)’

Answerfa) .. ... ..........[2]

b o ;
= 7—x+(,t—7]'

Answer (b) ... [2]

(») Given that y is directly proportional to the square of x, find the percentage

change in » when x increases by 200%.

Answer (@) ..........coovvvninnnn. 3]

(b) 12 workers can build a house in 25 days. Assuming that all the workers work at
the same rate. how many more workers are needed to build 3 of such houses in
30 days?

Answer (b) .............workers [3]




£ ={x xisanintegerand IS x < [1}
A= {x:x1s divisible by 5}

8= {x: x is a prime nurber}

(@)  Represent this information in a clearly labelled Venn Diagram.

Answer (a)

(b) W-n'te down n(AuB').

Answer (b) .................

(2]

The angles, in degrees, of a pentagon ABCDE are represented by the following

expressions:
Angle A = 80—-x
Angle B = 70+x
Angle C= 5x-50
Angle D = 4x

Angle £= 80+3x

Calculate the value of x.

Answer X= oo

3]




10 Jason wants to buy 1.2 lires of a particular type of soft drink. e has two possible
stzes of thal soft dnink to buy. Size 1 is a 600 ml bottle at $1.60 while for Size 2, the
capacity 1s 200 mi at $0.55. Show and explain clearly which size he should buy and
why.

Answer
He should buy Size ....... because
(31

11 (a)  Factorise completcly 8ab + 4ac - 267 - be.

Answerfa) ... ... ..cc... ........ 2]
(b)  Factorise completely 2x° + 4x* - 6x’.
Answer (b) ... - 121

12 Anareaof 125 m? is represented by 5 cm’ on a map.

(n)  Caleulate, in m?, the actual area of a field which is represented by an area of
16 cm? on the map.

‘ Answer (@) ..............,....m*|1]
(b) Find the scale of the map n the form 1. .

Answer (b) | o .. . {2}




13 The box plots below show the distribution of the number of hours worked in a week
by 20 employees in each of two branches, A and B, of a certain restaurant.

(1)

(b)
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Find the interquartile range for Branch B.

Answer (a) ._............. hours [1]

Below are two statements related to the box plots above.

For each statement, write down whether you agree or disagree with the
statement, explamning clearly what evidence you have used to make your

decision.

(i

(i)

On average, the workers in Branch 4 worked more hours in a week
than those in Branch 5.

Answer (i) ... ci s iiveasiss DECAISE viswvscisvuiiie snvinvai i s sacat

.M

N e T X

The workers in Branch 4 worked more consistent hours of work in a
week compared to those in Branch B.

ATSWEE 11 o ovson-dosmnmnr oo STDCEBIFNC orsoass s ot e i S SRS AR

-1




14

(a)  Express x' —8x+15 inthe form (x-a)’ +b.

BHSWEF () .cvviinsvinmissinviisconin 2]

(b)  Hence sketch the graph of v=x" —8x+15.

Answer (b) y
.

2]

(c) Write down the equation of the line of symmetry of the graphy = x* - 8x +15.

Answer (€) oo .cvvvnieierrnnnnnenn [11




15

10

The buses on three ditferent routes, 4, 8 and C, leave a bus interchange art intervals of
8 mins, 5 mms and 12 mins respectively. Given that the buses first leave the
interchange at 8.20 am, at what time will the buses on these three roules next leave the
interchange at the same time?

HRSWEL oo versassivnsivisns [B]

16

Given that a regular polygon has an interior angle of 135", find the number of sides of
this polygon.

Answer ... ... ... sides [2]

17

Let a=(§]. b =("!2) and cz[?). If € = ma -+ nb where rz and 1 are scalars, find

the values of m and n.

Answer m=. . n=_.... [3]




11

18 ‘Tommy is playing a game 1n which he has to pick 2 balls, one from each of two bags
Bag -1 contains live balls numbered from 1 to 5 while Bag 8 contains three balls

numbered 2. 4 and 3

(a) Complcte the table below 1o show all the possible outcomes.

Bag A4
1 2 3 4 5
(1:2) | (2.2)
(2,4) | (3,4) | (4.4) | (5.4)
(2,5)

Bag B

w| &=

(1]

(b)  Giving your answer as a fraction in its simplest form, bind the probability that
Tommy picks

(i) two batls with a prime number,
Answerfi) ... ... 1]

(i) art Jeast one balt with an even number.

Answer (i) ................... f1)

19 (n) Solve the mequalities % +1S4x+5<3(x+1)+4.

Answer (@) .......cceeveennnn. [2]

(b) write down all the integers that sansfy % +l<dx+53<3(x+N+4.

- Answer (B iviiissaanamanail)
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20 ;—/f_‘\‘

|
4

0
\ ™~/

N L/x

22cm

In the diagram above, O is the centre of the circle, OX7 isa straight line, 7.Y = 12 cm,
PT =22 cm and ZOPT =90° . Calculate the radius of the circle, giving your answer

correct to 1 decimal place.

AnsSwer ........ceus-..

cm [3]

21 (a)  Solve the equation 2a 3= 2 3
x 2x+3

Answer fa) x=...... . ...ccce ..

(b)  If x=2 isa solution to the equation 2x* + mx — 6= 0, find

(i) the value of m,

Answer (B)(I) m=...............

(ii) the other solution of the equation.

Answer (b)(1) x=.............

131

(1]

o




13
22 The diagram belcw shows the speed-tirae graph of a car which travels at a constant
speed of p m/s for 20 seconds and then accelerates uniformiy for 30 seconds

Speed(m/s)

F

80

»
4

Time(s)

0 20 50 70

(a) Calculate the value of p, given that the distance travelled in the first 50
seconds is 3 300 m.

Answer (a) p=............. [2]

(b) Calculate the speed of the car, in m/s, when 1 =25 s.

Answer (b) .............. m/s[2]

(¢)  Calculate the retardation of the car in the last 20 seconds.

Answer (c) ....c....... mis’[1)
(d)  On the axes in the answer space below, sketch the distance-time graph of
the car for the 70 seconds.

Distance (m)

1

Answer (d)

0 20 50 -70 (2]
Time (s)
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23 The diagram below shows a sketch of a straight line passing through 4 (-2,10),
B(0,6) and C.

A(-2,10)

¥ B(0,6)

N

(a) Calculate the length of the line joining 4 to B.

Answer (@) ...........c........ [2]

(b) Find the equation of the line 48,

dasyer (b} cssm vsvias [2)

(c) Find the coordinates of point C.

Answer (c) C (... e HET ) 1)

END OF PAPER



No. Working Remarks
1 | (a) ] 1.5694 [BI]
(b) | 1.57(3s.1) |BI1)
[Total - 2m|
ﬁ (a) | 18, =29 |BI| For both
ANSWErs
(b) | nthterm =7 ~n*  |BI)
[Total : 2Zm]
3 |(a)]|a4"=2%=128
200227 IMI|
2n+3=17
2n=4
n=2 |Al]
(b) | Number of times Earth is further from Uranus compared to
the Moon
_ 2.72395x10"
384400x1000 ymi1}
=7.09%10°35£) |Al
. [Total : 4m]
4 (a) | x=128(int. £5) |BI] If reason 1s not
stated, deduct
(b) | y=128-43=85(ext. Lol'A) [BIl] ‘P’ from each

part

[Total : 2m|
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No. Working Remarks
5 (a) Not all the years are shown. (a) B1 for the
(b) For 2011 and 2013 that are missing, there could have been a misleading
large increase in the number of offences. feature
(b) BI for
or effect of the
feature on the
(a) Vertical axis should be percentage of offences. graph
(b) The school population varies from year 1o year.
Accept other
or reasonable
explanations.
(a) The title of the graph is biased.
(b) It does not let the reader interpret the information on their
own.
|B1, B1)
| Total : 2m]
6 |(a)| Ba+)?-(@+)) Accept

~9a' +6a+1—(a’ +2a+1) |M}]
=8a’ +4a
=4a(2a+1) |Al]

difference of
two squares
method

Accept
8a® +4a

(b) 1 3x

__-—+___.

" 7-x (x-7)

E 3x . 1
(x=-7? 7-x
3x 1

=— M1
(x-7" =x-7 IMI)

:3x—l(x—7)
(x=7)°
2x+7

- Al
o) A1}

[Total : 4m]




No. Working Remarks
7 (a)_}y=k.r":>k=}—: 2
| X M|
new x =3Jx -
new y=k(3x)* = £ (9x') =09y |MI]
X
% change in y = 22=% x100%=800% |A1]
(b) | no. of workers needed for 3 houses to be completed in 30 days
_12x25x3
30 } iM2]
=30
no. of additional workers required =30~12 = 18 workers
) |A1]
[Total : 6m)
8 (@) Universal set &
two intersecting
4 6 circles, A and
1 4 B 8, must be
drawn and
labelled,
otherwise
deduct ‘P’
8 9 !
|B2] All numbers put in the correct places I less than 8
or numbers are put
|B1] 8 to 10 numbers put in the correet places in the correct
places, no B
mark
®) | n(408)=7

[Total : 3m]
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No. !

Working Remarks
9 | Sum ofanglesin a pentagon = (5-2)18C=540° [M1]
(80—x) + (70+ x)+(5x = 50) + 4x+(80+ 3x) = 540 [M1]
12x + 180 = 540
12x=360
x=30 [Al]
[Total : 3m]}
10 | He should buy Size | |Al]
because
2 containers of 600 ml (from Size 1) = 1200 ml W Accept
= amount= 2x1.60=233.20 alternative
: explanations
6 containers of 200 ml (from Size 2)=1200m! |- IM2]
= amount = 6x0.55=3330
~.it will be $0.10 cheaper to buy Size 1. -
| Total : 3m]
11 | (a) | 8ab+4ac-2b* —bc =4a(2b+c)—b(2b+c) |[M1]
=(4a-b)2b+c) A1}
() | 2x° +4x* -6’ =2 (x* +2x-3) [M1]
=2 (x+3)(x-1) |Al}
[Total : 4m]
12 | (a)

Actual area = ]?6 x125=400m’ |BI]

(b) | 125m? =125x100% = 1250000 cm?

5cm?:1250000cm’® [M1]

1 cm? ;250000 cm’
lem:500cm

- scaleis 1:500 |Al]

[Total : 3m]




No. Working Remarks
13 | (a) [ interquartile range for Branch B =27 —17 =10 hours |B1}
(b) | (i) | Lagree because the median of 25 hours in Branch A is Accept
higher than the median of 22 hours in Branch B [B1]. alternative
explanations as
long as median
1s used as
evidence
(ii) | 1 disagree because the interguartile range of 15 hours in | Accept
Branch A is higher than the interquartile range of 10 aiternative
hours in Branch B [BI]. explanations as
long as
interquartile
range 15 used as
evidence
[Total : 3m])
14 | (a) . r_8Y / L Accept method
xr—s.t+|5=(.r'-3_r+;——])+15-; ] IMI by comparing
L2 \ 2
. coeff.
=(x—4) -1 [A1]
(b) ¥
3
\
15 ;’/Jf=x’-8x+15
0 .4 / g
] }--...-.3‘}-.1-/5
|B1} Shape of graph, turming point
|B1] x & y-intercepts
(¢) | x=4 |BI]
[Totsl . 5m}




20

8m=16
m=2 [Al]

Sub m =2 into (1); 2(2)-2n =10
2n=-6
n=-3 |Al]

No. Working Remarks
IS | LCM of 8,5& 12= 2’ x3x5 IMI)
=120
Time bus willnext leave at the same time =8.20 + 120 mins [M1] | Accept 1020
=10.20 am [A1]
[Total - 3m|
16 | (n—2) 80 Accept exterior
n =135 M1 angle method
180n — 360 = 135n
45n =360
n=8 sides |Al)
(Total : 2m]
17 [ (10 (2 -2
(3)-()+)
10y _(2m-2n
3) \3m+n
2m=2n=10 ——(1)
3man=3 e (2) Fivy
(2)x2, 6m+2n=6 —- 3) Accept
substitution
B)+(1); (6m+2n)+(2m-2n)=6+10 method

[Total - 3m)
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No. | Working Remarks
18 | (a) i
Fag A
I 2 3 4 b ¥
E’ 2 L2223, 6.2
{ BagB | 4 N2, 6.9 @0 5.0
5 (7.3) [ (2.3) ] (3.3) | (4.3) | (3.3)
|B1] All blanks are correct
(b) | (i) | P(two balls with a prime number)
6
TS
2
== [BIl
Si |
(ii) P(a_l least one ball with an even number)
12
N
4
=~ |BI
5I ]
[Total : 3m]
L %‘+|54x+5 . 4x+5<3(x+1)+4
4x+52~21-x+l dx+5<3x+3+4
J—x2>2-4 x<2
B2
1
xz-1-
7
2 ~I15x<2 ]
7
(b) | -1,0and | [BI]

[Total : 3m)
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| No. | Working Remarks
20 Let the radius of the circle be x cm.

OP 4+ PT*=Q7T*
X522  =(x+12)! M)
x' 5484 = x' + 24x+144 |M1)
24x =340

L x=14.16
x=14.2(1dp)
cradius= 142 cm [Al]

[Total : 3m]

21 | (a) ~ 5

h2x+3
-3x 5

X 2xs3 }iMl]
(2x +3)(4 - 3x) = 5x

X +x-2=0
(x+2)(x-1)=0 [M]]
Lx==20r x=1 |Al}

o
x
4

(b) | () |Sub x=2; 22’ +m(2)-6=0

8+2m-6=0
2m=-2
m=-1 [BIl]

(i) | 2x'-x-6=0
(2x+3)}x-2)=0

x=—-l—]~ or x=2
2 A

The other solution is x = —I% . |B1}

[Total : Sm]
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o. Working Remarks

2

T
LE)

(a) 20p 3 {p+80J30=3300 |1

20p +15(p +80) =3300
20p+15p+1200=3300
35p =2100

p=60 JAl)

(b) acc. at that time =2—0 :sz‘sz [M1}
30 3

3
speed when 2 =25 515 60+ 5(; )= 63% m/s [Al] Accept 63.3
ns

(¢} | retardation of the car in the last 20 seconds
_%0

20
=4m/s’ |Bl]

(d)

Distunce (m)
»

4100

3300

1200 |ecvocesiassis

-
»

Time (s)

[B1] Respective times with their corresponding distance
{B1} Shape at the 3 ume segments of the graph

[Total : Tm]
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Working

Remarks

Length of 4B = (-2 -0)' + (10-6)' |M1]

Accept 447

T units (3 s.1)
=20 units |Al]
(b _ =
fl ) grad. of line .48 =-l—u=-2 [M1)
-2-0
~.equation of line ABis y=-2x+6 [Al]
(¢) |Sub y=0; 0=-2x+6
2x=6
x=3
~C (3,0) [B1]
- i

[Total : Sm]
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Mathematical Formulae

Compound Interest

Total amount = P[l + LJ
100

Curved surface area of a cone = =/

Mensuration

Surface area of a sphere = 42}

Volume of a cone = %m-’h
= A
Volume of a sphere = F; o

Area of triangle ABC = ~;-cnbsin 2

Arc length = r@, where fis in radians

1
Sector area = 5!'29, where #1is in radians

Trigonometry
a b ¢
sind smB sinC
a®=b*+c* =2bccos A
Statistics

Mean =

Standard Deviation =

A
b
LA

2.

%)



3

Answer all the questions.

1 (8) Factorise 32m’ — 181" completely. [2]
(b) Find the values of the variables in the equation a-2-5ab+106=0. 3]
{c) A hollow spherical ball with outer radius R cm is made ol plastic ol thickness

1 cm. The volume ¥ cm’ of the plastic needed to make the ball can be calculated
by using the formula J” = :; 2[R - (R-1'].
(i) Show how the formula in (c) 1s derived. {1
(i)  Find the volume of plastic needed to make a spherical ball tor which
R=4cmand =03 cm, [2]
2 (a) During a period of 75 days, a fire brigade attended to the incidents as follows:
Number of incidents in one day Frequency
0 19
1 21
2 13
3 13
4 8
5 5
6 2
7 0
8 1
(i) Find
(a) the mode of the distribution, (1]
(b) the mean number ol incidents attended per day, n
(¢) the standard deviation of the number of incidents during the period. 2]
(ii) 1f the sample shown in the table above is assumed to be typical of the
whole year, estimate to the nearest whole number, the number of days in
the year when the brigade has no calls. (Take | year = 365 days.) 12]
{(b) A box contains 5 pears, 3 apples and 2 bananas.
Two truits are taken out at random, without replacement.
(0 Construct a probability tree diagram to show all the possible outcomes of
taking out two fruits from the box. (3]
(i)  Find, as a fraction in its simplest form, the probabibity that
(2) no apple is taken, [1]

(b)  the hst frutt taken 15 a banana.

(1




(a)

(b)

]

The available balance, $Y, of a pre-paid Railway Pass changes with the distance
travelled in d kilometres.

The initial value of the card is $80.

Afier a total of 175 km has been travelled, the balance in the Railway Pass was
$24

() Sketch the graph of ¥ against d.
(i)  Calculate the gradient of the graph and explain its significance.

The force, F Newtons, between two particles is mversely proportional to the
square of the distance, d centimetres, between them.

(1) Copy the axes shown below and use it to sketch the graph that represents
the relation between the force and the distance

F 3
FN)

&(em)

()  Giventhat F'=5 Newtons when d =4 cm, find the equation connecting
Fandd

(iiij)  The force is 8 Newtons when the particles are at a certain distance apart.
Find the force when this distance is doubled.




60 cm

walter

surface e

“—>
r=25em

Figure ) Figure 2

Figure | above shows a closed vessel consisting of two parts.

The bottom part is a cylinder with a base radius of 25 cm and a height of 20 cm.

The top part is made up of a cone with a base radius of 25 am and a height of 60 cm.
The vessel contains water such that the water surface is 30 cm from the vertex of the
conc.

(a) From Figure 1, calculate

(i) the radius of the waler surface,

(ii) the volume of the space above the waler in cny’, giving your answer
correct to 1 decimal place,

(iii)  the volume of the water in the container, giving your answer correct to the
nearcst cm’.

(b) The vessel is then turned over as shown in Figure 2.

(i) Calculate the height # cm of the surface of the water from the vertex of
the cone.

(ii)  The water leaks out from a small hole at the vertex at a constant rate.
Sketch a possible graph of the height 4 cm of the water surface from the
vertex against the time taken, in minutes, for the vessel o be empty.

(2]

(2}

(3]

(3)

(2]




6

(a) in the diagram below, ABC is an isosceles triangle where 4B = AC = 17 cm and
8C =30 cm. D is the midpoint of 8C and DAE is a straight line.

E
A
17cm
-
B, D _£
30 cm
Find

(i) the length of AD, (2]
(i) Z£BAC, (2]
(i)  the exact value of cos ZEAC . nm

(b) The diagram below shows a vertical building AB of height 40 m built on top of a
hill. From a point C on the ground, the angles of elevation of the top A4 and the
base B of the building are 36 “and 24 "respectively.

C
(i) Find the distance AC. 3]
(ii) Find the height of the hill. [3)




(a)

(b)

A computer shop offers discounts to customers who pay $30 (o0 become a

member.

Candy wants to buy a laptop computer which costs $2500. The salesgirl suggests

ftem

Members’ discount

| .aptop computer

20%

Tablet

15%

Power bank

10%

that she joins as a member.

(i)

After Candy has joincd as a member and bought the laptep cemputer, the
salesgirl offers Candy a further 5% discount on the members’ price for a tablet

How much lesser does Candy pay in total 1t she joins 1s 4 member and

buys the laptop computer?

and a power bank.

(i)

A souvenir shop sells lucky cat figurines. The diagram below shows bwo similar
solid ones made of clay. The smaller one is of height 8 cm and mass 240 g.

Write down a formula for the total amount, 7, that she needs 1o pay for a
tablet and a power bank. Use b and p to represent the eriginal price of'a

tablet and a power bank respectively.

If the bigger cat is 23% taller than the smaller one, find the mass of the

bigger one.

The cost, $C, of each cat figurine of height, / cm, 1s given by the function
C=aH ~ bHY, where a and b are constants. The costs for an 8 cm and a

12 cm ligurine are $8 and $24, respectively.

Find the cost for the ligurine that is 25% taller than the smaller one.

2]

(1]

(3]

(4]




(a)

(b)

(c)

Amy walks on a treadmill every moming and evenming.

In the moming she walks for 10 minutes at a slow speed and |5 minutes at a fast
speed.

In the evening she walks for 5 minutes at a slow speed and 20 minutes at a fast
speed.

Slow Fast
o , o 10 15 }\Momi
This information can be represented by the matrix k = ( om_:ng
L\ 5 20)Evening

(i) Evaluate the matrix L = 60K.

(i)  Amy’sslow speed is 1.2 m/s and her fast speed is 1.6 m/s.
Represent her walking speeds ina 2 x | column matnx M.

(iii)  Evaluate the matrix N = LM.

(iv)  State what the elements of N represent.

One weekend, Amy goes for a walk in a nature reserve.

(i) The length of her route on a map is 17.5 cm.
The scale of the map 1s 1 : 50 000.
Work out the number of kilometres Amy walks.

(ii)  The walk takes Amy 2 hours and 20 minutes.
Calculate Amy’s average speed in kilometres per hour.

How does Amy’s speed in the nature reserve compare with her speed on the
treadmill? Justify your answer with figures.

[1]

(1)
I
il

(1

(2]

2]




fa)

(b)

A 1s the point (=1, 4). B is the pownr (3, 1).

(i) Wwrite down the column vector 48

(i)  Find |§Z;[

(i)  Cisthe point such that AC = 348,

Find the coordinates of C
P Q
7,

pi 9 )y
0 v R

OPQR is arectangle.

OP = p and @ =4q.
X 1s themid-point o OR and Y is the mid-point of OR.
715 the point on OQ such that O1: 179 =3: 1.

(i)

(ii)

Express cach of the following, as simply as possible, interms of
p and /or q,

(2) ;'TQ'
(b) XV,
(©) TO.
(d) XT.

What type of quadrilateral is XYQOT7 Justify your answer using vectors.

(1]
(2]

(2]

(1)
(1
i
(1]

(2]
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In the diagram below, O is the centre of the circle ABCD.
£Q is the tangent to the circie a1 C.
AOBQ is a straight line, £ 4CD =28° and ZOBC = 532

(a) Find _
(i) ZBOC, (1]
(ii) ZOAC, (1]
(iii) £DAC, [2]
(iv) ZDCP. (1]

(b) If the radius of the circle is 10 cm, find the area of the shaded region BOC. 5]
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1

Answer the whole of this questien on a sheet of graph paper

The vanables x and y are connected by the equation

(a) Calculate the value of p.
(b) Using a scale of 2 cm to represent | unit, draw a horizontal x-axis for 0 <x < 6.
Using ascale of 1 em to represent | unit, draw a vertical y-axss for 0 <y < 15.
On your axes, plot the points given in the table and join them with a smooth
curve.
9
(¢) Use your graph to find the two solutions of < +-=8inthernge 0 <x< 6.

X

(d) By drawing a tangent. find the gradient of the curve at (1, 5.2).

(1]

{31

(3]
(2]

END OF PAPER
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No. Remarks
1 |[(a) | 32m’—13n‘=2(16m1_9,,2) IMi)
=2(4m —3n)(4m +3n) [Al]
(b)| a-2-5ab+106=0
(@a-2)-56(a-2)=0
(@a=2)(1-56)=0 IM1]
a=2, b=%or 0.2 [AL, Al]

()

(i) Vol ofplastic = Vol of large sphere - Vol of smali sphere

= 5:rR’—::-:r(J'i’-r)’
3 3

[BI)
=-:—x(R’—(R—r)‘]
() SuwbR=4andr=03,
v =§n(4’ ~(4-03)") (M1}
=55.90778...
=559cm® (3s.f) (A1)

[Total : 8m|




= i L L

(a) m (a)  Modc =T incident a day (A1)
167
b) Mean=—
(b) 75 13
=2.2266...
=2.23 incidents a day (3 sf) [AT]
(¢) Standard deviation = 1.6937. ..
= 1.69 incidents (3 s.f) |A2)
(i1) Qut of 75 days, there were 10 days when there

were no calls (1.e. no incidents)

No. ol days i a ycar when there are no calls = %9 x 365 IM1]
=43.665.. |
= 49 days (10 nearest whole

no.) |Al)
(b) | @)
1* Fruit 22 Frut Qutcomes  Probability
2
pear PP »
15
apple pa 90
(2] 1
5 banana pb 90
15
8 N w8
10 | L;J s
aPppic r2) apple aa 90
l5) i
[.1] s\ ~ banana ab %
: 8
. pear bp so
banana \Li) 6
apple ba %0
£
5) 2
banana bb %0
[A3]
Deduct Im for any fraction that is not correctly shown.
Deduct a P mark for any missing heading / incorrect outcome.
No need to show the Probability column.
20 10 1 2 7
i P(no apples taken) = — +— + — 4 — = — B1
() (a) P(no app ) 50 90 90" 90, 15 |B1]
10 6 2 |
(b) P(I*1ruits abanana) = — +—+—=— Bl
) ¥ ) 90 9 90 5§ i
{Total : 11m]
3 (2) | () 194
go? Award |
mark for
correct
shape of
graph.
2; Award 1
> mark for
175~ dkm) labelling of
1A2] axes and
| values.



) 1
Sub 1 =1-§ -
ubmto (1), a 8(4J

a=-1 14 iM1]

C:—H+1H"
4
Sub H = 10,
1
C==10+—(10)2
4( )

=
Costoftaller cat = §15 |AL]

[Total : 10m]

(a)

(i)

10
L= 6 15
5 20
600 900
= IBI]
300 1200

()

M= - IB1]
1.6

(iii)

N=LM=600 900)(1.2
300 1200 J\1.6

. 2160 I'”l
2280 I

(iv)

N represents the distances that she walked each day in the
moming and in the evening respectively.
IB1]

(b)

(i)

1 : 50000
17.5 an : 875 000 cm
Distance Amy walks =875 km IB!]

(i)

Average speed = 8.75+ 2%—?—) IM1]

=3.75km/h  [|Al]

(c)

375 kn/h = 3.75x1000 m _

1x60x60 s
= 1.04 m/s M1}

.04 m/s is slower than her slow speed of 1.2 m/s on the

treadmill, so her speed in the nature reserve is slower than
her speeds on the treadmill,
IAT]

Allow for
conversion
of treadmull
speed to
kmv/h.




[Total . 5m]
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