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Multiple Choice

Multiple Choice Answer Key

Question | Answer
1 B
2 C
3 A
4 D
5 D
6 C
7 C
8 D
9 B
10 D
Explanation

1.

7713 = 0.079684

=0.08 (2 dp).
2.
:L‘p—|2—xQ —
Stz
— =
rg =18 -5
=13
Yp +YQ
g YR
3+yg
.~
rg=10—-3
TQ =

o (13,7).
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3.
r+3y+6=0.
z-int: let y = 0:
r = —6.
(_67 0)
4.
133 -4(-2) +3]
V22
20
5
=4 units.
(=32 + (y+2)?2 =16
5.

y = sin(lnx)

1
/

= — 1
Yy :Ecos(na:)

,  cos(Inzx)

T

6. There are 4 different pairs of shoes i.e. 8 shoes
First shoe that is picked does not matter i.e. P =1
Second shoe that is picked, since there are 7 left, only 1 will match with first shoe i.e. P = %

.. P(matching) = 1 x

| =

_1
~7

/ng(x)der/;f(x)dx:/04f(x)dx.
== 3f(:5)dx: 4f(x)dx— 4f(x)dx
|, f@e= [ s |
= (10) - (-3)
=13.

Now solving for the integral in interest, we get
3 0 3
/ (@) da = / (@) do +/ (@) do
-1 -1 0
= (=2)+(13)
=11

Hence, the answer is C.
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(12, 4)

22 = day

Substituting = 12 and y = 4, we get

122 = 4a(4)
160 = 144
a=9 cm.

x = b= stationary point of y = f(x)

S (@) =0

10. [ f(a)de = [27 f(x)dz

.. functionshouldbe f(z) = cos §

A
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Question 11

(a)

3.3 3—
54v2 34v2  3-
9-3V2
- 9-2
9—3v2
—

V2
V2

1—-32>10
—3x>9
T < —3.

(c)
8z% —27y*  (2x — 3y)(4a? + 6xy + 9y?)
2r —3y 2z — 3y
= 42? + 6y + 9y°.

(d) @)
Ty =8 = 8=a+2d

Thy =59 = 59 = a + 19d.
Subtracting the above two equations, we get

—51 = —-17d
d=3.

(i)
T50 = a+ 49(3) = a + 147.
From (i), a =8 — 2(3) = 2.
= 149.

(e)
3

3 bx
/ e dr = [e}
0 b 0

(f)

d—(a:2 tanz) = 2z tanx + sec? x - 2

T
= z(2tanx + xsec z).
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d e\ ef(x41)—e”
( ) IR E
e“(x+1-1)
(x +1)2
(x+1)%
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Question 12

(a) (i) LABC =50° +60° = 110°
(ii) AC? = AB?* + BC? —2AB - BC - cos 110°
= 180 089.65
AC =424.37. ..
= 420 km (nearest 10 km)

(b) Yy = cos 2z

d
ﬁ — _9sin2z

dy T .
— (:U = —) = —2sin -
dx 6 3

V3
:_2.7
— V3

When x = %i, we have y = cos § = % Substituting into the point gradient formula, we have
1 s
)
y—35 V3 (x o
T 1
—B(e-T) 4k
Y V3 (z 5 + 5

(¢) (i) In AADF and AABE

AB = AD (By definition of a square)
DF = BE
AC — FC =BC - EC
/ADF = /ABE
= 90° (Vertices of square meet at right angles.)
ANADF = ANABE (SAS)

(ii) Since EC = FC = 4cm, then the side length of the square is 14cm. Hence, we have the area of
CEF as

Acer = As — 2 X AapFr

:142—2@-14-10)

— 56cm?.
(d) @)
%:275—4
/dz:/ﬁt—4ﬁ
x:227£2—4t+C'

When t =0, x =3 and C = 3.

x=1t>— 4t + 3.
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(ii) When a particle is stationary, then we have

dx
=~ =0
dt

2 —4t+3=0

(t—3)(t—1)=0.

Hence, the particle is stationary during times t = 1 and ¢ = 3.

(iii)

d’x
— =2t—4
dt?
Let ‘é%” = 0, we have
2t—4=0
t=2.
When t = 2,
23 5
r=—-—2-2°43-2
3
2
=3
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Question 13

(a) (i)

y = 62 — 2
y =12z — 322
= 3z(4 — ).

By letting 4/ = 0, we have = 0 and 2 = 4. Hence, we have stationary points at (0,0) and
(4,32).

To determine the nature of the stationary points, consider the sign of 3/. Here, the sign of 3/ is
given by ' =z (4 — z).

+
y [N O] 2132 N

.. Max at (4,32) and min at (0,0).
(ii)
y' =12 — 6x
=6(2—ux).

Letting y” = 0, we get
T =2

ooy = 16.

Hence, the sign of y” is given by 2 — .

.. Point of inflexion at (2,16).
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(4,32)
(2,16)

@)

(iii)
(b) (i) In AABC and ACBD
ZABC' is common
B(C' is common
LABC = ZBDC (both = ZABC)
. AABC|||ACBD

(i)

(¢) (i) Using the fact that in 1960 (50 years after inception), the population was 184

P(t) = 92¢"
sub P(t) = 184,t =50
184 = 92¢°0%
184
50k _ 19%
© T 9
1 4
k=—1In 54
50 92
= 0.0139(4dp)

(ii) The population at time ¢ = 110 is given by P(110), where

P(100) = 92¢(50 1 (‘55)110)
—422.72. ..

= 423 million (nearest million)
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Question 14

(a) (i)
AKLM = %absinC
1
ANKLM = 5(3)(6) sin 60°

SAKLM = 9\2/3 u?

(i)
AKLM = AKLN + AMLN

1 1 9v3
= (3)(x)sin30° + =(6)(x)sin30° = i
2 2 2
gaz+3x:9\/§
ga::9\/§
r=2/3u
(b)
d
V:T(/ z2dy
10 )
V:TF/ (y —1)2dy
1
2t 10
V‘g[(y—l) y—l]
27
= Z93) -0
T 9(3)
V =187 u?

f(@) =%+ ko + 3z - 5
f'(z) = 32% + 2kx + 3

To have no stationary points, there must be no solutions to f'(x) =0
372 +2kx +3=0

For no solutions, A < 0
A =b% — dac
A = (2k)? — 4(3)(3)
A = 4k* — 36

A<O
4k? =36 <0
4k? < 36
k> <9
-3<k<3

10
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(d) @)
T,=2"+n
7 =2W 4+ (1)
Ty =2 +(2)
Ty = 2% 4 (3)
=11
ST =3,Ty=6, T3 =11
(ii)
=2+ D)+ (2242)+ ...+ (2Y9 +19) + (2% + 20)
=2+ 22+ 429 4220 (1 2+ .+ 19 + 20)
2(1—2%0) 20
= ——7"+ —|2(1 20— 1)(1
2 D R0 + (20 - 1)(1) ()
= 2097360
NOTE: sum of arithmetic progression and geometric progression formula was used at ()
(e) (i)
P(at least 1 faulty pen) = 1 — P(no faulty pens)
9 19
= _— — X |
10 20
29
200
(i)
Case 1: Pick Machine A
9 9
faulty | A -
P(no faulty | A) = 625476
81
100
Case 2: Pick Machine B
19 19
faulty | B
P(no faulty | B) = 20 = 20
_ ol
400
1, 81 1,361
fault —(—
Plno faulty) =5 (350) + 2 (oo
It
160

11
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Question 15

(a) (i)

(iii)

27t
=12+2 —
I(t) + 2 cos ( 366 >

Substituting ¢t = 0 into I(t), we get

1(0) = 12 + 2 cos <2§é2)>

=14
.. The length of daylight is 14 hours.
We will find the range of [(¢).

2t
1< — 1 <1
< cos (366) <
—2 < 2cos @ <2
366

2mt
10<12+2 — | <14
< 12 +2cos <366) <

10 < I(t) < 14
.. The shortest length of daylight is 10 hours.

Let I(t) = 11.
27t
12 +2 — | =11
+ 2 cos <366>
cos amiy _ 1
366/ 2
27t 27
e RSy
366 g 1 hem

t ==+122 4 k366
Now for 0 <t < 366, we substitute
k=0=1t=122
k=1=1t=244.

12
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Foda
A= /0 T+ 3
= [In(z + 3)]§
=In(k +3) —In(3)

<k+3>
=In(—=|.
3

45
Ay = / dx
T+ 3
= [In(z + 3)];”
= In(48) — In(k + 3)

(48
a E+3)°

Since A1 = Ao,
<k—|—3>_ < 48 >
In{— | =In{ ——
3 k+3
E+3 48
3 k+3
(k+3)% =144
k+3==412
k=-3+12
E=9 (k>0).

b
A:/ Y2 —y1dzx

In this case, yo = 2z, y1 = x> — Tx.

3
: = x) — (23 — Tz) dx
_,A_/0(2) ( 7z) d

3
:/ 20 — 1 + Tz dx
0

B [2552 xt h 7x2]3
2 4 2|,
81

= — units®.

A="20 r var (“50) + )

Consider f(z) = 2z — (2% — Tz) = 92 — 3. Now substituting values for x;, we get

$0=0:>f(l‘0)=0

=g -s()-() -4

w3 =3 = f(22) =9(3) - (3)° =0

13
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3-0 81
CA=""o+4(=)+0
4= 0w (5) 40

8L o
= — units-.
4

(iii)
y=a°—Tr =y =322 7.

Since parallel to y = 2z, we can equate gradients. Hence, we get

3z —7=2
z?=3
z=+V3
r= (x>0).

Substituting = v/3 into v,

v = (V3P - 1(V3)

= —4V3
- P(V3,—4V/3).
(iv)
AY
A(3,6)
y=a°— Tz
0 >
P(\/gv _4\/§)
A= Zbh
b=0A
=/(3—0)2+ (6 —0)2
= V45

14
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b |Az1 + By + C|
VAT B

First we will rearrange our equation to get
y=2r=—=2r—-y=20
and use the point P(v/3, —4+/3).

_2(v3) — (-4v3) + 0|
- 22+(_1)2
_lov3l
G
63
VG

units.

1 6v/3
A= 5(\/@)(%)

_ 6v135
2V/5
=9v/3 units’.

Hence the area of AOAP is given by 9v/3 units?.

15
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Question 16

(a) (i) ,
V= §7T’l“2h

Since the radius of the cone is x cm, r = z.
Let the height of the cone be h. By Pythagoras’ Theorem,

h% + 22 =102
22 = 100 — h?
wzi\/m
s 2 =+/100 — h?

= ém:?\/mo — 22
dv -2z
= (22100 — 22 + x2>
dr 3 < 2v/100 — 2
> .7}3
=~ (22100 — 22 — —r
3 ( V100 — x2)
o <2x(100 —z%) - :c3>
3 V100 — 22
o (2001‘ - 3333>
3 \ V100 — 22
72(200 — 32?)

(iii) Let % = 0 for stationary points.

7z(200 — 322)
3v/100 — 22
(200 — 32%) =0

5 200

r=0o0rz"=

j:lO\/E
T = =
3

Since x > 0, only consider z = 10\/2.

(since z > 0)

Relative maximum of V' occurs when x = 10\/% However, since there are no other stationary

points in the domain, z > 0, the global maximum of V' occurs when x = 10\/g .

To determine the value of 6, note that the circumference of the base of the cone is the same length

as the arc subtended by the circle, radius 10 cm and angle 6.

16
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For the circumference of the base of the cone,
Length =27z

20\/5
= 2074/ = cm
3

For the arc subtended by the circle,

Length = 100
2
100 = 2074/ =
7T\/;
o — 2\/577
BRVE]

(b) (i) The following table indicates all combination of rolls for the first two dice.

1123456
T 1 21 3 | 4
S AR
2[X [X|X|L[2]2
3 T X X X 12
42+ [ X[X[X] 2
3 1 2 11
Slglglg Pl
615l l6lglglX|X

"X’ indicates no chance of winning based upon the first two roll. If winning is possible, the
probability of winning on the third roll, given the first two rolls, is indicated.

: : _ number of X’s _ 16 _ 4
P(HO chance of Wlnnlng) " total possible outcomes — 36 ~ 9

(ii) P(winning) = 35 (8 X § +6x 2 +4x 2 4+2x 3) = 3=

Ap = 300000
Ay =Agx1.04—-P
= 300000(1.04) — P
Ay = Ay x 1.04 — 1.05P
= (300000(1.04) — P(1.04) — 1.05P
= 300000(1.04)% — 1.04P — 1.05P
= 300000(1.04)% — P[(1.04) 4 (1.05)]

(ii)
Az = Ay x 1.04 — 1.05°P
= [300000(1.04)* — P[(1.04) + (1.05)])(1.04) — 1.05°P
= 300000(1.04)® — P[(1.04)% 4 (1.04)(1.05)] — 1.05°P
= 300000(1.04)% — P[(1.04)% 4 (1.04)(1.05) + (1.05)?]

17
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(iii)

A, = 300000(1.04)" — P[(1.04)" " + (1.04)"2(1.05)* + ... 4+ (1.04)}(1.05)" 2 4 (1.05)" 1]

Note that [(1.04)"~! + (1.04)"72(1.05)! + ... + (1.04)1(1.05)"72 + (1.05)"!] forms a geometric
series of n terms, with first term is (1.04)"~! and common ratio

1.04°

1 (18"
Ay, = 300000(1.04)" — P(1.04)""1 [ L0

1.04

For money to be in the account, A4, > 0.

_ (L05y7
300000(1.04)" — P(1.04)""! < (11.9 5) ) 0
T 104
_ (Lom)n
P(1.04)"! LOL_ ) < 300000(1.04)"
1.04
1-(153)" _ 300000
1.04(1 — 13 P
L—(553)" _ 300000
—0.01 P
L (LO5\" 3000
1.04 P
LO5\™ 3000
1.04 P
105" 3000
=) 1
10 P

18



