PAPER 2

Section A

1 (a)| Mass Number of |Midpoint|  fx ]
watermelons (f)] x
10-14 6 1.2 7.2 |
1.5-1.9 10 1.7 17 |
20-24|  n 2.2 22n |

25-29 14 2.7 37.8
3.0-3.4 g 3.2 256 |
n+ 38 2.2n + 87.6




Mean = 2.28
22n + 876
T AT T 2.28 !
22n + 87.6=228(n + 38)
2.2n + 87.6 =2.28n + 86.64
2.28n — 2.2n=87.6 — 86.64
0.08n =0.96
n=12
(b) L=195,N=n + 38
=12+ 38=50
F=6+10=16
]fﬂ =:12
c=245-195=0.50

%(50) — 16
0.5

=195+ 0.375
=2 305

Median = 1.95 +

2 (@ x—h=0
x=h
h:l +5

2
Ax) = 2%
Six)=-
2k =-8
k=—4
() o

Minimum point = (4, 2k)
=(3,-8)
When x=0,y=10
Whenx=6,y=10-
(¢) fx) =2(x — h)* + 2k
fx)=2(x—-3% -8
If the graph is reflected in the x-axis, then the
new equation is
fix) =-[2(x — 32 — 8]
fix)=-2(x —3)* + 8

y

2x — 1
Y=xt+2x - 1)
=x*+ 4 - 4x + | -
y=5¢—-4+1 .. ()

Perimeter = 40
Y+x+2—1=40
y=40 + 1 — 3x
y=4|ﬁ3x ........ @
Substitute (2) into (7): ~
(41 = 3xY =52 —4x + ]
1681 — 246 x + 9x* =5x* — 4x + |
4x? — 242x + 1680 =0
22— 121x + 840=0
(2x — 105) (x — 8)=0
2x— 105=0

105 1
x=—5—= 2= (re]ected)

or x—8=0

x=8
y=41 — 3x
=41 —3(8)-17
2x=1=28) - 1
=15

The sides are 8 m, 15 m and 17 m.

) sin 2x
4 (a) Left-hand side = tan’x + 2 cos’x — secxx
sin 2x
“seck — 1 + ZCOS)C—SE:CZX
sin 2x
=2 cos’x — 1
- sin 2x
"~ cos 2x
= tan 2x = Right-hand side
(b) y=tan 2x
x|o|Z|Z|3m) i5uidn|Tal
41214 412 1|4
y| 0[]0 0 0 0
y

|
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b ~

STER
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£ AR
14 1! P! (!
i 1! 1! i
{ y i |
© sin 2x X -1
C = + .
tan%x + 2 cos?x — secix 2n
.
3 Lo POy I —_—
|tan 2x| = 1 o
%
y=l-=
X 0 2n

y|['1]0

Number of solutions = 8




(b)

6 (a)

Al

CSultant velocity of boat A= ¢ +

-
V=2i g w iy
— X 3 z
' g
V,=3i +=;
8 ,L, 2’1") """"""" ’D
Resultant velocity of boat B= b + w
V,=6i+3j + i +3j
i
:7'1—*5»{-
V.=7i -rl'
i [ 2!_) @
: . o B2
From (1 }_+51_=*3-v‘
g , 1 I
From (2 _:_+3_{=—7-v.
I |
7‘/,:3'\/‘
LT
"3‘3‘/4‘2},"/4
The resultant velocity of boat B is 2—]3-“ times

the resultant velocity of boat A.
(1) Resultant velocity of boat C
=C + w

- ~

2 o R ' :
2:—2 ‘+2.{—3L".‘L

(i) [3i = j|=/3+ (1) = /10 units
Unit vector in the direction of boat C

P
=——-—L--——(3i-1)

e o
Perimeter =4 m
2x+y+y+‘l(21tx)=4

x4+ 2yt ax=4
=4 = ~%x

y=2-_x-§;~ 7

Total surface area T
Area of semicircle + area of rectangle

A= -_'-xx’ +(2x X y)

.-wnx(z-x-#

B8 _ v sot
(b) -(E-J' 4x RX
-‘;i:-=0. 4-4xr—m=0
4=4x + m
x4 +n)=4
4
e T w =0.5601
d-A
e —=4-a<0
A is maximum.
Width = 2r=2 X 0.5601 =1.1202 m
Section B
7 (@) x+x+30=180
2x =150
=S
75 X 3.142
- 180 = 3092 radians
£ 0OAB = 1.3092 radians

(b) Length of arc BC = rf
=88 X 1.3092 = 11.52 cm

Peﬁmm'omeAC 11.52 + 8.8 + 8.8
 =29.12cm




(b) Area of shaded region

=J:ydx—%bh
2 1 ‘
=fh~&—{3x1x1)
L
-11: 2
_[_EJ‘__L
- X1z 2
1
=-1 -(-2)‘—'2‘
1
=~ k==
1+2 >
R S
= unit
(c) Volume generau:d_3—881E
v k-, _ 38xn
Iz ~ 81
k(4 \2 38
I(r) dx = 81
38
fl6x“d.t =
[16r’]‘__§§
-3 1, 81

[l -5

16 ~ 16) 38

T3 24781
16 16 38
3K~ 24 81
16 16
3k T 81
3K = 81
K =27
k=3

9 (a) n=8,p=20%=0.2

P(X = r) =*C, (0.2) (0.8)8~"
P(X = 3) =*C, (0.2)° (0.8)°
—0.1468

(b) p=2,0=m
(i) P(X > 2.5) = 15.87%
Kz 2= 2) =0.1587
m
P(Z > 1.0)=0.1587

m=0.5

— i io.lsav
25-2 _19
m .

1.0

(ii) p—P(10<r< 2.5)

10 25 =3
=P 2 eFw T |
= P(—-Z < Z <z 1)
=1-PZ<-2)—-PZ>1)
=1-PZ>2)—-PZ>1)
=1 — 0.0228 — 0.1587
=0.8185
Number of pineapples = 0.8185 X 1329
=1080
w@|x[ 1] 2]3]4]57]%6]
y [3.10]2.30(233]|235|272|3.00]
2| 1[4 ]9 16]2]3]|
xy |3.10]4.60 | 6.99 | 9.40 [13.60/18.00]
b - N
AV 4 =
a2t ibeacls ; : =f
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(0) y=2px+i

xy = 2px* +-q—

Y=mX+C

(i) m.___l_l-i




11 (a) )

-

/\06, 12)

2

P

B(0, 6)
A(h, k)
B=(26)+3h 2012)+ 3
2+ 243
0,6)=(12+3h 24+ 3%
5 5 )
l"*.}h-—o 24+3k
5 —_‘i__-=6
3h=-12 =6
h=-4 k=2
A=(4.2)
i -2-(=6)
(11) m,, = _4i2
__ 8 _4
T 6 3

Equation of AD:
P _\-1 =m mu - '\-I)

¥ = (6)=—F{x - 2)

Y+ 6=-ap s S
- 3* 3
3y + 18=—4x + 8
Jy==dx - 10
Area of ACD
-4 2 6 4
> 2

2 =612 2

(111)

]

24 +24+12)- (@ —-36-—48),

1l

P = 1| — 19—

60 — (—80)' = 70 unit

(b) Let P=(x,y). 7
PC = 2PD

G-+ - 127=2x =2+ O +6F
afx-2+ 0+ 6= =6+ (=12
403 — dx + 4+ ) + 12y + 36) =
@ = 120+ 36+ ) — 24y + 144
4x + dy? — 16x + 48y + 160 =
Ry 12024y +180
3f+3y1—4x+72y-20'0

' Section C

12 (@ Fu x100=140

(®) | Raw material Price index in 2015 based oa 2008 |
T .
A 140 X == 161
105 _
B 120 X lm-l}b
100
] —
| C 603(“1) 160
| D 150 X st = 135 |
} () (1 Composite index
| (161 X300+ (126 X 1) + (160 X 20) + (135 X 25)
; B V+0+0+D
[ 12 665
j === 149
| ; P |
| (i) X X 100=149
! Pﬁ
|
22 X 100= 149
(L
P o= 268.20 X 100
| o 149
' = RMI&0
13 @ @ 0y <2000
r'.l




(d) (i) When x =30, y minimum = 10
The minimum number of chisels is 10.
(i1) Total number =x +y
x+y=20
Maximum point = (17, 66)
Maximum total number=x +y

=17 + 66
=83
14 (a) v=pt* — 61
azgd—::2pt—6
Whenr=3,a=18 18=2p(3) — 6
6p=24
. p=4
(bya<0, 2pt—6=0
8 —6<0
8t <6
6
t<8
3
0=1< 1
(c)v=0,pt* —6t=0
412 — 6t=0
22t — 3)=0
A=0
t=0

Al=2zm
3
Alz-‘.ivd!
Z 3
= —H-—3F]
[40 -3¢l
4 _(9_2
=3@N -7 (2 4)
9,2
=9727%%
|
=114m
Total distance travelled=A + A,
| |
__24+“Z
=135m

15 (@) (i) AC*=T7*+ 8 — 2(7)(8) cos 80
AC=9.672cm
(i) LADC + 80 =180
/ADC =100
Sin £CAD _ Sin 100
3 T 9.672
3 X Sin 100
9.672
£ CAD = 17°47"
£ACD = 180° — 100° — 17°47'
=62°13'
1

(b) (1) AreaofMBC:§X7X8XSMSO

=27.57 cm?

Sin ZCAD =

(ii) A
9.672

B
C

Area of AABC =27.57

]

5 ><7 9.672 X h=27.57

4.836h = 27.57

_ 2157
T 4.836
=5701 cm

h



