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Mathematical Formulae

Compotind Intérest

Total amount= p{l+ wr_)
100

4

Mensuration
" Curved surface area of a cone = w7/

Surface area of a sphere = 42}

Volume of a cone = %m;h

4
Volume of asphere = —o’

3
| .
Area of triangle ABC = 3 absinC
Arc length = r@, where @ isin radians

] & oy ;
Sector area = Er*ﬁ ,where & isin radians

Trigonometry
a b c

sind sinB sinc

@ =b"+c'-2bccosA

Statistics

Mean --M

3T
Standard deviation = %j}— - (%',7&]




Answer ALL the questions in the spaces provided.

1 Samuel makes a loss of 20 % on his cost price by sclling his clectric guitar at $90. Find the
_price he has to sell his electric guitar in order to make a profit of 160 % on the cest price.

Answer S. (2]

2 Express as a procuct of its prime factors 6048 = 2° x3'x 7"

(a) Find the values ofx and y.

(b)  Find the smallest positive integer & such that L is a cubic number.

Answer (a) x = . 2]

) k= (1]
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, 5
| 5 A map s drawn toa scalc of 140 (0. The actual arca of a naturc rescrve is 68 km’.

Caleulate the arez of the nature reserve on the map, giving vour answer 1n square
centimelres.

Answer cm’ [2]

6 Factorise 22x” — 71x - 2] and hence deduce the prime factors of 212 879,

Answer {1]

212879 = x 2]
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8

6

The atomie radius of hydrogen is (.025 nanometres and that of nirogen atom 15 65 -
preometres. Find the difference in metres, between the atamic radii of hydrogen and
nitrogen 2toms. expressing your answer in standard form.

4nswer mi{2] !
1<)

Two geomerically similar vascs have volumes 375 em’ and 1029 em’.
Given that the cost of painting the larger vasc is $58 80, find the cost of pamting
the smaller vase.

Answer §

121
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B
10 Two of i exterior zngles of a 2-sided polygon arc 42° and 78°.
Given that the other (11 - 2) exterior angies are 20° cach, calcuiate the value of »,

Answer n=

(2]

11 Simplify the expression 3] e > ~
Pty P ".! o 'b%7

Answer

, leaving your answer in positive index form.

i3]
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Solve the equations

XA b i
F TRy (SR
fa) : 1 357

© - Bropes T

Answer (ua)

(b)
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13 The gravnauonal force between two particles is nverscly propertnonal te the squaie of
the distance between them.

(a) Calculaic the percentage cizahg.e in the gravitational foree if the distance benween the
twao partcles is doubled.

Answer (a) Ve (2]

(b) Given further that when the distance benween the two particles is 5 mm, the
gravitational force between two particles is 0.09 N. Find the distance between
the two parucles when the gravitational force between them 1s 0.04 N.

Answer £b) distance = mm [2]
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| 14 O4BC is a thombus where O is the cemre of the circle and D is a point onthe
circumference such that BCD is a straight linc. -

2 ".ig"'qhétc ADB = 19°, calculate, stating the reasons clearly,
i 5. _ﬁ;anglc ABC.

1%

&) angle €AD. 3

Answer fa)

{b)

12

°12)




IS Alan and Ben sat for a test with 40-questions. Table 1 below shows the results of the test.

12

Corrc'ct_ : No attempt Incogrect
Alan 29 6 S
Ben 24 x y
Table 2 shows the marks awarded for each question.
Correct No attempt Incorrect
‘Marks 3 0 -2

(a) Write down two matrices 4 and B such that the product 4B wil] give the total marks
that Alan and Ben each score.

(b) Hence, using matrix multiplication, calculate the values of x and ¥. given that the
total score by Ben is 68 marks,

Answer fa) A=

(8}

yi= 13
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TR0 oy Al e
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Ly

(b) Given O<cx<7and ~lsvsi.
For all mtcgcr values of x and vy, find

‘f} ‘hé E‘lﬁﬁmuut valuce of _'p}__ x.

() the maximum valuc of =
x

Answer f{a)

tb) (i)

(1)

2}
(1
("
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17 (a) Express 3+ 4x -1 inthe form p—(x + q)°.

(b) Statcthc cquation of the hine of symmetry.

(c) Sketh the graph of y=3+4dx-x’

Answer for c)

b

Answer

fa)

th)

(2]
[
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18 The dizgram shows points on horizontal ground where P and S are due rorth of Q and R
- respectively. Given that PO=21m, PT <23m. RS=32m,angle PR ~ 78° and
LPTS = LPOR = LSRQ =9H°

T

(@) Calculate
. ™ QR
(i) angle PST.

(b) Find thc beaning of § from 7.

Answer (o) fi) m [2]

(i) ° 3)

(6) ol {0
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19 The diagram is the distance-time graph for the first 18 scconds of a car’s journcy.

dislTu:e (m)

66 e e T e i e e e i e

T R ———

G :
i A
91 8 3 tirne (s)
{a) Find the average speed of the car for the whole journey.
Ansver () _m/s (1]

(b) The car moved with a constant acceleration for the last 10) seconds.
On the axcs below, sketch the speed-time graph for the first 18 secords of the car's
journey. i 4]

speed (m/s)
A

» time (5)

L et T
g....._.-_-. et i S s B, A 8
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20 The diagram below shows a solid madc up of two scenions. The lower section is a solid
hemisphere of radius 12 em. The upper scetion is the frustum of a cone. Given that the
original height of the conc is 27 cm and the radius of the upper surfact of the frustum
is 4 em. Calculae the total volume of the solid. jeaving your answer in terms of 7.

L —
‘ X
27 4cm
£ Foammea H
A ' A
7§ 1 &
il s TS 1
v v 1
. ' 4
! £
§ L)
: !
! ‘ E
. . %
: ' X
: : \
i ' \
; . 3
I A TS
T ; ~.
i -
{ * JFem_ )
£y
[ o
% ~—— _‘___‘...-“"
B /’

Answer cm’ [4]
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Cumulative Frequency

18

The euimuiauve frequency graph below shows the time taken to travel from home 1o
school. in minutes. by the students of class A in a particular school.
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(a} Use your graph to csumate
(1} the median time,
(1) the inter-quartile range,

(in) the percentage of students who ook more than 36 minutcs to travel
1o school

Answer  (a) (i) I 1§

(ii) |2]

(iii) . mw




_ 19
{b} The results of the time taken to travel from home ta school, in mirutes, by the
students from class B were illusirafed 1o 2 box and whisker diagram as
shown below.
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, 22 A translation maps the point P(5.7) onto OU10.-1). The saine translation maps the
point R(~4.3) onto the point §. Find

(a) the coordinates of the point S,
{(b) the area of the quadrilateral POSR,

(c) the equation of the linc that passes through the mid-point of RQ and is parailel
to PO,

(d) the acute angle that the line PO makes with the x-axis.
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- : : i a8 iy
S ....-..-.-.i i S i 3 g'gl —
i i ] ) i
\'- iR S e 2 + 44' e st e e e ]
' 1 1%

i : S Gt e
P [ R
F 1 [ A TSl PR R
; { | 3 [ .

Answer (o) S =( ‘ ) 1]

(b) Area = unit’ [1}
(c) (3
(d) _ 12)

END OF PAPER
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" 2
Selling price = S[%x Zt':OJ (M1}
=382962.50 [AT](No Al mark if $262 5 is given.)
- 3 3I
{a) 6048=2"x3"x7’
x =13 [B1)
vy =1 IBl}
| by SR 088 . .
1 £ _ =it ]
=27
| [A]
=28 ]

= (@) (PLQYV= ¢ (B} 2
; (b} max. no. of students who ncither watch news on Channel nor Channel 8
| = 100-43
: = 57 (B}
! 2

Spr+3gs-3gr —Spx

= 5p -dgr+ 3ys—Spa

r(3p-3¢) +.5(3g - $ p) (M1]

1}

(Sp =310 - 1) (A1}




1:40000
40000 K

lem - ————km
100000
2

fem : —km )

lam® :ilun:
25

Arca of the nature reserve on the map

2
ssx-_:
= 425 Cl.'n! )
[A1]
. 3
22x —x-21
= (2 -T)lix+3) (B1)
212879 = 22(100)° - TH(100) - 21
[M1]
212879 «[2(100) - 7)[11{100) + 3]
212879 «193x 1103 (A1)
2

Difference in the atomic radii

65x 1077 002510 [M])

=65x107" - 25x107"*
= 40x 10"
=40x10"" m [A1]




"Lét the ¢ost of painting the smaller vase be Sx
Hg 1009 = ) M1]
SR sg80 \7
Fi
ey 1S
-ft_} D 25
b 343 v =58.80% =
A 49
ﬁ_ A §. x =830 (A1)
L
(a)
y
Ju= :.\';
- [B1] smooth cusve passes
L through erigin
\I
\ (1,1)
(b)
¥
{B1] for smooth curve \‘\ 1
passing through (0.2) N
.
\“'-.._____ _1,':}4
{Bl] forasymptotey=1  --omemeeiceoanoane : {11-]
WX
o
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42% +.78% + W% a -2) = 360° (1)
hzd"{n —32)= 240"
1. (11—2}'12
“n=14 (A1)
11
(642~'p'c)”
V —ap'e
22 2
(4') e’ c ¢
= --I - ?
—a b}
a 3
T e
BYTOR [45:2:1]
12
(3) 49"+7-——=0
49' + 7= I
M3
?"'.’:?-';:
By comnparing the power of 7,
Ir-1=-3¢ [MI]
Sy=1
1
r=— [Al]
{b) Ir-=5
Ixd ~x=-3=0 [M1]
(=D = (=) —a0N-5)
= 5on o a9 (M1]
2(3)
t_'lxvfg-l'
' 6
r=-1L14 or 147 (3uigfig) [BI]
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A .
F =--=_ki1saconstant

Wheh s doubled, new force . £
!+ ]
F'= ———_4 1sa constant

el
Ma

% change in the gravitational force =

= —-;..k 1S a canstant

¢
When d = 3mm, F =0.09N

When F = 0040,
004 = 9..
44"

d” =56.25
d =7 .Smim

(a) Let F be the force between the particles and o be the distanec between them

(M1]

e F
A xI00%
2

75% [A1]

(M1]

(Al]
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b

"*-OC 7 ki ( Zaveentee =2 umes £ at circumfcrence)
=382 .

oo |- i

{OAD = ADC =19° { alt L5, €D is parallel io.40)

IO:ICn(X".f {basc £ s ofisosccles trianglc)
_ 1380°-3%°

OAD = 19° valt £. BD 1 1A0)
CAD=7}1°- 19

M1

[A1]

[MO0.5]

(MO0.5]

-52° [r\ll
15
4 9 6 5}
(a) _524 X A
IBI]
(3]
B=| 0
-2
3
n 6 3
(b) AB= ( 0
24 x vy
: -2
77
. (73_2),] [M1]
72-2y =68 &
- (A1)
24-}1-}_1‘-40
24+r+2=40 [Al]

T-I-‘




[B1] turning point { 2, 9)
y-intercept : (0, 5),
x-intercepts : (-1, 0},(5,0)

L

Y <

ym34dr-

- ':. .-'--.,—_.'.—- 2
o Sy fe 2x 4—:55
-_lc-,_zf....t‘_-x 2x d~=x
—
6 43 122 3r 2= gy
R TR and 4x-12+3xs30  [MI)
Lads Tx =42
x> --._ x=s6
6
s —<xsbh (Al
B
16 | ; 2
(b) (1) mimmum value of y~ - x
= 0-6
= -6 [Al)
(i) maximum value of £
2
- .3-
|
=3 [Al]
17 | {a) pi
S+dr-x*
- (" -4x~5)
- -4x4 2 =27-5) (M)
= {(x-2)"-9]
-9 (-2 (A1)
17 | (b) ) 1
Eguation of the line of symnxuyisx =2 [B1]
Ly 2
L Lo b @) _
(B1] n shape with appropriate scale
5
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(3}

«__ OR
78 - M
e S

OR = ltan78°

OR = 5.1751
OR=518 m  [Al]

1)

PS* =515 +L.I° [M))
PS=5297m

25
. 5.2907
PST = 28.198°

sin PST = [M1]

PST =282° (A1)

(c)
Bearing of T from S = 78° + 2R 2°

= 1062° (A1)

19

(a)

66
average speed = i

-

- 3§-ma’s [Al]) { U if unit is omitied)

(b)

v (ne's) Fromi=0to1=«

. 16
: speed \-':=‘-§—

‘e pmvens

»

Biiduisaraiama --/ =2m's
= .

Let v.bethe speedait=§
; 1
ALS : ~A10%(2413) = 6616

// . . = 8miy

(=)
0 - -
n--{;_--.-.-‘-
w0

* (1)
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L the haighi of sinaller conc be x ecm

o
22 12
r=Y9 cm [MI1]

Volume of the solid

2 1 3 A L,
= ;.1{!3 ¥4 %.‘d 12Y-427) - %.TH}"'(\J} [M - volume of sphere,
M- volume of cong]

- %(3456&88&—144)

=2 7200

=2400x cm’ (A1]

21

fa) :
(i) median= 35 min [B1)

(i) intes-quartile range
=42:2T . [M1]
=15 min [AL]

(i1} % of students who took more than 36 min

-[’307'6}:‘100%
\ |

- 16 %"ﬁ ordé 7%  [Al]

(b}
Forclass B: median =22 min
Inter-quartile range = 30-17 = 13 min

The median travel ume taken by the students from Class A is higher than that of
Class B. The students from Class A take a longer travel ime from home to
school. (B1)

The inter-qusrtile range of the travel ime ken by the students from classes A s
higher than that of Class B . The travel ume taken from home to school by the
student from Class A 1s slightly more widely spread than that of Class B.  [B1]
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(a) S=(7:(-4).-8+:3)

S=(3.-5 (B1]

-t

(b) the arca ofthe polygon PQOSR,

s Jx%xﬂ—tﬁﬂxﬂﬂ—h]

[
2x--x1lx?
ke |

84 units’

[A]{ U if unitis omitted)

(c) md pointof RQ

- l.;-i —’*3
2 7 2

= (3.1) [M1)

gradicntof 2

7+
31-10

-
- - M)

Subt3. 1)into v = —g.uc

= --?-(3)1-(‘

31
R s

Equanonof PQ : )--—%x+2_} [Al]

(d)

8

tan H = —

H = lan"(g)
i

Angle PQ makes with the x-axis = 48.8

(M1}

(A1]

The End
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Mathe maiicol Formulae

Compaund Irteest

Total amount = Il& L
100

Mensuration
Curved surface area of a cone = o7/

Surfacc arca of a sphere = 4.2

Volume of a conc = —;—nrlh
o Ael
Volume of a spherc= -é-ar

- 1 _
Arca of triangle ABC = i-absmC
Arc length= r8 , where &is in radians

1 5 o -
Scctor arca = :‘-r‘S, where Zis in radians

e

Trigonometry
a b <

sin A - sin B8 —sinc
a=b"+c" - 2WecosA

Stotistics

Mean= =

Standard deviation = . .3__’3‘.__[_2“&]
L2F \EF



(b)

Itis given that y = 1-(2x)".

(i) Fmdthe value of y whenr=- 1. [}]
(i}  Find the value(s) of x when » = - 3. [2]
(iii) Express x in terms of y. [2]

(i)  Factorisc completcly 30a*-2. [2]

50a” -2

- S. .lv e ot
o O ST

2. (a)

(b)

(©

The cash price of a new car is $95 000. Chris buys the car on hire parchase, he
would need to pay a deposit of 50% followed by 42 equal monthly payments at 2
simple interest ratc of 3 % per nnm.m Calculate the total amount that Chris pays

for the car. 3]

Janice was having holiday in USA. She decided to change her remaining USS480
dollars back to Singapore dollars. The exchange rate in USA was §§1 = USS$0.75
whereas the exchange ratc in Singapore was US$100 = S3138.80. Should Janice

change her remaining US dollars in USA or Singapore? Justify your answer. [3]

In Indonesia, the forest area was 1,185 million km’® in 1990. Due to deforestation,
the forest area was 0.931 million km® in 2012, calculatc the percentige decrease

in the forest areze from 1920 to 2012, P [2]



A

3. In the diagram. ABCD is a stecl strueture. A chain carrying a load M 15 anached 10 the
stec! structure at D. £ 48C = 65°, LACB = 30, £ ACD =52", 2 CAD = | 2%,
8C=38mand DM =4.6m. Pis a point such that DP is perpendicular to BC produced.

38 ¢ P

[Not drawn 1o scale]

(a) Calculate AC. [}
(h) Sh(;\v that CD = 27.4 m, correct to three significant figures. 2]
(¢) Calculate the height of the load A above the horizontal level BC extended. 2]
(d) Find the angle of clevation of Ioati_Mfrcm point C. ' [3]

(e) 1fthe load M. being blown by a strong wind, is Swung to the pdsilion M} such that
distance between M and M, is 3.5 m. Calculate Z MDM,. 2]



4. Srudy'th:: aamber pattern below.

(@)

(b)

- 8
Ix2 2
10 T, e :
2x3 3
Eat A
Ixd ]
2 t 2
R
WxIl a b
1 e 0
cxd 241
“ ) Write down ihe valuc of @ and of 5. = 1]
(ity  Write down the number pattem at n = 99, (1
: 1 I | 1
(iii} Findthe valucof —— 4 —— 4 ——4 .+ — : (2]
Ix2 2x3 3x4 99 x 100
(iv)  Henee, or otherwisc. express —'-—+ + j o+ — as a single
Ix2 2x3 3x4 nln+l)
fraction, in 1ersms of n. [2]
Find the valus of —— — Lt ! [2]

152 2%3 3x& = 09%100



S. Answer the whole of this question on a sheet of graph paper.

During a» expenment. the temperatures of an unknown liquid were recorded over
an seven hour period. The table below shows the temperature. v °C. at various times.

NER YRS
AT 2 20 432] 33
< &

Twpc:{xhours) Q.3 } 2
L Q) . :

ey v e ol

(a) Usng ascale of 2 emto represent | hour, draw a horizontal x-axis for 0sx <7,
Using a scalc of 2 cm 1o represent 1 °C, draw a vertical y-axis for -2s y s 4.

Onyour axes, plot the points given in the table and join them with a smooth
curvc, ' 13]

(b) . Use your graph to ﬁnd_lan cstimale for

-

() the temperature at the 4.3™ hour. (1]

(i)  the duration, in hours, for which the temperature was below 0 °C.

(2]

(<) () By drawing a tangens, find the gradicent of the curve at the point
where x = 3. 12]
(i)  State briefly what this gradicm represents. 1]

(d) Thecurve from v = 0 tox = 2 has the cquation v=x" +Bx+C .
Find the value of C and the value of 8. 2]



& (a) The position vector of R = ‘ __2 ] , the point S is (3, 1) and equation of
5

(b)

7

7

line RS is y =mux +k, where k 15 a copstant.

)
(i)

(iii)

In the above diagram, AD = P. DB = q and AC = 24D.

(i)

(i)

Find the valoc of m.
Find [S{.

Given ﬁ-( 2

n

w

A

Express. as simply as possible, in terms of p and g,

(a)
(b)

ﬁ'
cs.

E is a point such that AE = q.

(a)
(b)

()

Express DE in terms of of pandq.

Show that AEBC is a trapezium,

Calculate

Area of ABDC

Area of Trapezium AEBC '

(1
(2]

J is parallel to the line RS, find the valuie of n. (2]

]
1]

(1]
(2]

(1]



8
A opcn rectangular box is made up by culting out squares of swde {x—27 cm frem cach
comwer of a picce of reetangular cardboard measuring 16 cm by 12 em.

(a) Wnite down'an expression, i terms of x, for the length of the base of the
completed rectangular box. [1]

(b) If the area of the base of the completed box is 96 em”, write down an equation in x
and show that it reduces to x’ —18xr+ 56 = 0. (3]

(¢) Selve the equation x* ~18x+ 356 =0. (3)

(d) Findthe volume of the box [2]



9
8. (3) The following diagram shows a scctor of a circle with centre O and radius
rem. £AOB =] 2radians and C 1s a point on OB such that AC is
perpendicular 10 08,

() Show that OC = r cos 1.2 [1]
(3i) Find arca of secter OAB in terms of ». (1
(ili)  Given thatthe area of the shaded region is 30 cm’, find the vahue of 7.
[5]

(®) R

In the above figure, O is the centre of the circle with tangents PAQ and
PDR 2t A and D respectively. Itis given that ZACD =61°, CD s parallel
w Q4P, and BOD 1s adiamcter. Find

() LADS, [2)
i)  ZAPD, [2)
(iii) LBDC . [2)

B T R —



9. (a)

(b)

10

The heights, in ccatimeters. of the 12 girls in the class are represented in
the stem and fcaf diagiam below:

J3:312
14125556
151007
16 133

Kcy  14{2 means 142 cm

) Find the percentage of girls who are at mos! 150 em. (1]
(i) Find the modal height of the girls. (1)
(i) Find the median height of the girls. 1]

- (iv) Find the mean and siandard deviation of the heights of the girls. |3

Bor 4 contains four red marbles and three yellow marblcs.
{i) Two marbles arc drawn from the box, onc after the other, without
replacement. Find the probability that exactly onc marble is yellow.
2}
Bor B8 contains five red marbles and two yellow marbles. A fair six-sided
dicis tosscd. If the score on the dic is 3 or 5, a marble is drawn from

Bor 4. Othcrwise, a marble is drawnfrom Box 8.

(i)  Given that the marble was drawn from Box 8. write down the
probability that it is red. [1]
(i) Find the probability that a yellow marble is drawn from Box 8. (2}
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< “10. A pendant in the form of a regular hexagonal prism of thickness 3.5 mm with a
circular hole dnlled symmetrically along the axis of the prism. The cross section of the
pendant is shown in the diagram. Each side of the hexagon is of length ? mm and the

diameter of the circular hole is 4 mm.

(a) Pind the cross-seetion area, in mm’, of the pendant. (3]

(b) Find the volume. in mm”, of the pendant. [2]

' Useful information:

' Density of pure gold ~ 193 grams per cubic centimetre (g/em’)
1 ounce (oz) = 28.35 gram (g)

{c) A scller claims that the pendant is made of pure gold and has a mas: of 0.3 oz

Would you buy this pendant from the seller? Justify your answer. (5]

~ End of Paper ~



Marking Scheme Emaths P2 Preinm | 2016 MSHS

o)
¥l -2y
¥l —(-2y
¥y==2

i)

=2z}

A~ 4

1){bi)
30a° -2
=2(25c - 1)
=~2(Sa-1X5a+1)
1)(bii)
2(5a -1)i5¢ +1)
5a’ v14a -3

JASa-ixsa+1)

{3a-1)¥e+3)
2(3a+1)
a+3

Al

{ M1

LAt

[M1]

| A

A1
[Al]

[M1]

[Al]



2)(a) Balanccfor instalment
- 3% 195000 (M1}
100 . _
= $47500
Stmple wtere

— fAf1]
100

= $4987.50
Total amount Chris has to pav

= 95000 + 498750

- $99987.50 (A1)

2)(b) In USA, she will get §5(480 +0.75) = 53640
In'Sidgégéfe; she will get §$(0.48 x 138.80) = $S666.24
Janice should exchange the US$480 in Singapore since she will be getting

more S$ in Singapore.

2)(c) Perccntage decrease in the forest area in Indoncsia from 1990 10 2012

_PESBRP T o

1185
-214%3s.1) [Al]




3Xa)
tan 65° -E
¥ 38
AC = 8.149K(5s.1 )
=8 15m(3s.f.) [Al]
3)n)
LADC =16°
-__E?__..J_g_w [M1)
sinll12° sinlé”
CD_8.!49!

sin16°

CD=27412(5s.f)
CD=274m(3s5.f.) (shown) [Al]

xsinl12°

ENEY' s :
T | e &

77412

DP ~168T7 m (55.f)

Height of load M above the horizontal level BC extended

IM1)

-16.877-46
-12.277
=123 m(3s.f.) Al]
3)(d)
L [M1]
27412
CP=21601 m(5s5.1.)
tan £MCP - 12217 (A1)
21.601
LMCP -29612° (3d.p.)
Thus, angle of elevation of load M from point C is 29.6° (1d.p.) [A1]
3)(e)

35" =467 +4.6° ~2(4.6)(4.6)cos<MDM,  [M1]
3.5 -46"-46"
-2(4.6)(4.6)
LMDM, =44.121°(3d.p)
-44.7°(1d.p.) [Al]

cosLMDM, =



4)a1) a=20,b=21 Al

i e
4 el e S sy Al
Xah) o100 " 99 100 - A1)

4)(aii) :

| ST ] 1

s + + ..

Ix2 2x3 3x4 99 % 100

_(l_)_),(l_£)+(i-l)+...+(L~L) (A1)
i aF12 3 \3 4 99 100

4)aiv)
1 k 1 |
Ces s + ot
Ix2 2x3 3x4 n{n+1)

LA

w4l

IRL..A 1A1]
n+l

OR by observation from part (aiii), answer = -—"—i-
n+

4)(b)

1 T S
1x2 2%3 3x4  99x100

{rHeHe-A )

.. . P R (M1)

- (Al]



H)iar)

R is (=2.5)
5ok
ad Rs ” ———_—
Cpac o = 3%
£ e AT
ﬁ](an)
RS =

(2]
{2

(M1
RS}~ ey’ + &
-Jay
=640 writs (35./.) {All
6)(am)

()]

P
s Y
( 33 )-k( 3 | k iy ¢ constant [ M1)
n s 3
o T .
on==28 | Al
6)(bi_}£§] A~
AB=AD+ DB
-p+q [Al)
6}(b|](b)
CB=CA+AB
=-2p+(p+q)
“-pey fa1]
6)(bn)(a]
DE - DA+ AE
-—ptyg |Al)
6}[bn}(b]
EB = EA+AB
=-q+(p+a)
=p [M1]

Since EB = ]33_6 EBitAC

Thus, AEBC is a trapegtrem. (showa) [Al]

6)(hii)(c) et O B i) (81]
Area of trapezium AFBC 13




7)a) Expression for Jengrh of the base of the completed box = - 2 ¥ =20 fA1]
“7¥%b) Expression for the width of the complered box = - Zx=16
(=2x+ 20)-2x+16) =96 (A1)
4F —32:-40x+320=9%  [M]]
4y -T2r+224=0
Y -18xi36=0 (shown; ]Al}

1))

| o P e Ay
i s * - - (5
(182 V(-18) - 4(1)(56) 1M1
2(1)
18+ V100
Xm ——
2
‘l.'-4 or 14 IAZI

7)4d) Reject x = 14 (since [- 2 (14)+20] is ncgative)
Volume of box
=96x(3-2] | M1}

=192 cm' [Al]

=F



cosllw-%
- r

8)a) ;
OC =rcosl 2 (shown) [Al} _

8)aii)
. Area of sector OAB

--;-rz(l.ﬂ

. %# ‘ Al
8) aiii)
AC

sInl.2 = —
¥ 2

AC =rsinl 2 [M1)
Area of shaded region

i %r’ - %{rcusl 2)¥rsinl2) M1

; --;—r:cosl.Zain 1230 [M1]

r’[% - st asn 2)=30
3 2

ros fx— e (M1)
-~ —cosl.2sin]2
5. 3

r=83417(5s.f)  reject —ver

r =834 (3s.1) 1Al]

8) (b1) £ BCD =90° (n. £ in asemicircle) [Al}
£ BCA =29°
£ ADB =29° (£ s inthe same segments) [A1]

(bit) ZBDP = 90° (1an L rad) [M1]
L ADP =90° -29°
=6]°
ZAPD=180°-61"-61°
= 58° _ [AN]
(Triangle ADP s isos. since tangents from ext. pts.)
(biti) ZRDC = ZAPD = 58° (Corr. £5, CD/IAP) [M])
£ BDR = 90° (1an L rad)
£BDC = 90° - 58°
=32° . [Al]
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9)(a1) Pecrcentage of students whoare at most 130 ¢cm = r; x 100

=75% (A1}
(a11) Mode height = 145 ¢m [AL]
(ain) Mecdian height = 145.5 cm —de ' ' [Al]

(a1v) Mean height
1769
12

- l-ﬂ»'?i cm
12

(accept also 147 cm to 3 s.f.) < fAl]
Standard deviation of heights F

[261927 [1760Y
BTN
=978 om (35.f ) |-Al]

9)(br) P(exactly one marble is yellow)
R [M1]

B [Al]

(bit) P(Given marble was drawn from Box B, the marble is red)
5
5 (Al]

(bti1) P(yellow marble is drawn from Box B)
- Ml
e [Arl]
a

- Al
= (A1)



10)(2) Area of the regalar hexagon
-%(9X9Jsin60‘x6 [M])

= 21044 now’ (5s.f.)

Cross-scction area of the pendant

= 21044 - (2’ IM1)
= 19787 (3s.f)

=198 smm? [Al)

10)(b) Volume of the pendant
~19787x3.5 (M1)

«692.55 (5s.1.)
=693 mm’ (3s.f) - (A1)

10)(c) Volume of pendant in cm’
59256

1000 .
- 069256 cm® . (M1]
Density of the pendant
_03x2835

0.69256
=123 glem’® [A1)
Since the density of the pendant is below 19.3 g/em’ | (M1]
Thus, this pendant is not made of pure gold,
I will not buy this pendant from the seller. [A1]

[A11)
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