2016 VJC JC2 Prelim Paper 2 Solutions/Comments

Qn | Solution
1i | Since speed is decreasing and v is positive,
d : ..
d_v: - kv, where k is a positive constant
t
ldv _
v dt
0 Lgy= o- ks
5y, O
Inv=-kt+ C Qv>0
v= Be' ¥
Whent=0s,v=Dms’
B=D
Let k= p, hence v=De ”, where p is a positive constant.
ii Va
0.D)
v=20 .
O Ll
Stretch C; parallel to the t-axis, factor e, v-axis is invariant.
2

y=A+e*cos’ x
dy e'cos’ x—2e"sinxcosx
dx 2v/e* cos’ x
_ y'—e'sin2x
= %

dy .
2y—<— =1y —e"sin2x
ydx y

Alternative Solution
y=+/e*cos’ x
y* =e*cos’ x
d .
2y =" cos® x - 2¢" sin xcos x

2 .
=y° —e"sin2x

2 2
Z(d—yj +2yd_J;:2yd—y—e)‘ sin2x —2e" cos2x
dx dx dx

When x=0, y=+¢e’cos’0=1




Solution

il

=1—lx+§xz+lx2 +...

2
=1—lx+§x2+...
2 8
i I
3a | From the dlagram,ﬂ A 2’5m D(z,)
arg(4+i—zl)+5=arg(—2+5i—zl)
i(4.+i— %1): -2+ 5.i— z,) c@1)
4i- 1- 1z, = - 2+ 51- z BGY Re
(1- i)z, =- 1+i
z,=-1
+
Mmmmmmwm§2245 ﬁ (1.3)

Let z, = x+ 1y
Since the diagonals of a square bisect other,
Midpoint of BD is (1,3)

- l y+ OO
1,3
L )
\ x= 3,y= 6
z,= 3+ 61
bi . . , Alternativel
' Letz=e'0bz=e"0=l s Y
z 2=z
5 -1 .
Z = b=z |z|
2°= =1

6 2keri
z=e"" kel
ki

z=e? ,k=0,1,2,3,4,5

. 271. 471' Sz,

1
=1l,e3,e? —163 ,e3




Qn

Solution

il

kr.
—i

. T i
Since 0 < arg(z) < E,Z:e3 =zf=e3

i iz Kz z_kr);
—(ltl)zx/ael“.e 3 =x/§e(4 3j
z

(1+1) . . . n kr T 37
If is purely imaginary, — ——=+—,+— .
& 1S P TAginany, o573 2772
Since £ is positive, E—k—”z—z,—3—ﬂ,...

3 22
kﬂ_3_7[ T
347477

Smallest positive & when kTﬁ = 3z

4

Smallest positive k = %

4a

3 2
CD =>b—(2a+b)=—=(5q—2b
52 -3(2a+b)=-5(5e-20)

Since line m [passes through D and is parallel to CD,
uuu
r= 0D+ uCD
" 3 2
=—b+ —ub- 5a
she 15 %)
3

2
= 2h 2 u(5a- 2b
59 15408 %)

r=2p+ 2(5a- 21?,M 0
% 5% % %

Equation of m is gz%lg+ﬁ(5g—2lg),/l el .

Fis a point on m

. OF =%lg +A(5a —2b) for a value of 1

OF is perpendicular to /= OF -(5a —2b) =0
Sa- 2b
0/ 0/

mp—O

:[%lg+i(5g—2@)](5g—2[3)=0

6

5
6,2 2 2

= 3(a-b)~Jol" + 4 25]af" ~20(a-b)+4[of" | =0

=3(a-b)-(b-b)+A[25(a-a)~20(a-b)+4(b-b)|=0

Since g-lg:|g||lg|cos60° = 2><5><%: 5

23(5)=2(5)" + 4 25(2)" ~20(5) +4(5)" | =0

:>/1=i
20




Solution

“OF =2+ (54 ~2b)= ~(5a+2b)
5 20 20

Alternative Method 0]
ur @ 5, 2595, 2p

DF = §DO
§ |5a56 22/%526 22/[’ 5a- 2b
%

I D F
= - 2b%(5a- 2b
|5a— 28 % 5(

% °o
- 381 flj
(Sa 21;)>(5a— 2b/) 0/ %
- 36)t (5)
2(0 (y)
25|J-20(gxb)+4|bj % %
15

) 252) - 20(5)+ 4(5) Cg; 2)
“ 5568 %)

ZOF =212 (54— 2b)= —(5a+2b)
5 20 20

The equation of the plane 7 is 3x+2y+ 5z =45.
(p,p,O) liesin 7 =3p+2p+0=45=p=9

2 3 2) (3
q | is perpendicularto | 2 |=| g |-| 2 |=0
0 5 0)1\5

6+2g=0=>¢g=-3

Since p is perpendicular to both # and 7,

3 2 15

uxn=|2|x|-3|=| 10

5 0 -13

9 2 15
r=9+A| -3|+ul 10 |, uel

0 0 -13

Alternative method to find v

5

S
Q-[+-|-I-I-I-1O:

Let v=

%




Qn | Solution
3x+2y+5z=0and 2x-3y=0
15 10
X=-—z,y=- —z,z=z
13 13
Let z = 13 (any non-zero number will work)
& 150
v=_ 105
135

51 | He will not get to survey the students who do not go to the school gymnasium. Hence, the sample
obtained is biased.

ii | He can obtain a numbered list of all the students (labelled 1 to N) in the school. Using a random
number generator, he generates 30 distinct numbers. He will survey the students corresponding the
numbers generated.

Alternatively.
Let the total number of students be N
Sampling interval = N

pling 30
He can obtain a numbered list of all the students (labelled 1 to N) in the school.
Using a random number generator, select a starting number k where 1£ & £ % . He can interview the
students corresponding to the numbers £, & + E, k+ E,K Lk + 2N .

30 15 30

6i | Number of 4-digit numbers = 5* = 625

ii | Casel: Starts with 1 1 2
No. of ways =2(3!) = 12 > 6
Case 2: starts with 2
No. of ways=31=6 2 6
Total number of ways = 18

iii | Case 1: XXXXYZ
No. of ways = >C3(*Cy) = 30
Case 2: XXXYYZ
No. of ways = >C3(*C1)(*C1) = 60
Case 3: XXYYZZ
No. of ways =°C3 = 10
Total number of ways = 100

71 & 15 C g 3 C
P(Mr Wong is correct) = é T 3 < 2= (.24065= 0.241

CGo °C,
il 10~ 87 302
P(Mr Tan is correct) = G 25C1 G C15 G_ 84 _ 0.146
G C, 575
Alternative method:
. 10" 87 "2
P(Mr Tan is correct) = 1008 7, 3 32, 2!

25" 24" 23 54




Solution

-3 0146

575

iii

P(Mr Wong’s guess is right, given that Mr Tan’s guess is wrong)
_ P(Mr Wong is correct and Mr Tan is wrong)

P( Mr Tan is wrong)
_0.24065
1-0.14609
=0.282

8i

Let T be the total number of refrigerators sold in a 4-week period.
Tu Po((1.3 + 1.1) x4)

Tu Po(9.6)

P(T=10)=1-P(T £ 9)=0.49114=0.491 (3sf)

il

Let X be number of good periods out of 52.
X 1UB(52,0491) or X[ B(52, 0.49114)

Since np =25.532 > 5 and np(1 — p) =26.468 > 5
X 11 N(25.532, 12.996) approx. or X [1 N(25.539,12.996) approx.

P(25 <X < 32)=P(25.5 <X < 32.5)=0.477 (or 0.478)

il

We need to assume that the sales of all the refrigerators are independent of one another.
We also need to assume that the average rate of refrigerators being sold is constant.

The first assumption may not hold as the two brands of refrigerator are in the same price range and
they can be competing in terms of sales.
OR

The average rate of refrigerators sold is unlikely to be a constant due to sale, festive seasons,
economic conditions etc.

Let A kg and B kg be masses of a randomly chosen grade 4 and grade B durian respectively.
ALIN(1.96, 0.24%* and B 11 N(1.00, 5 ?)
P(B>0.8)=0.95

p[z >Mj=o.95

log

p[z SM) ~0.05
o)

-0.2

=-1.64485=0=0.12159~0.122
o

ALIN(1.96, 0.24%* and B 11 N(1.00, 5 ?)

- = 26
A~ N§1.96, 0.24 = and
[




Solution

2B 11 N(2.00,2% (0.122%) or 2B11 N(2.00,2>(0.12159)’
A- 2B~ N( 0.04,0.060688) or A- 2B~N( 0.04,0.060290)

P(4- 2B>0)= 0.436 (or 0.435)

Central limit theorem is not needed because the masses of grade A durians follow a normal

distribution.

il

Let Y be the number of grade B durians with a mass of more than 0.8 kg out of 50 durians.

Y U B(50, 0.95)
np =50x0.95=47.5>5and n(1-p) = 50x0.05=2.5<5

Let Y’ be the number of grade B durians with a mass < 0.8 kg out of 50 durians.
Y'U Po (2.5) approx.

P(Y > 47)=P(50-Y'> 47)
=P(Y'<2)
=0.544

101

fand x = 29.18,x= 154.5

Hence, (29.18, 154.5) lies on the regression line x on ¢.

il

200
180 ooe
160 o *

140 .

120

100 *

(7 - ‘ . > t/°C
6 25 30 35

r=0.934 (3s.f)

il

From the scatter diagram, x increases by decreasing amounts as ¢ increases. Hence, a quadratic model
might be more appropriate.

v

By GC, a =-0.673 (3sf), b = 179 (3sf)

Substituting ¢ = 31.0,
x=-0.67342(34.2-31.0) +179.28

=172.388




Qn | Solution

Expected number of cups of ice cream sold is 172.
11 | Hy: ¢ =400

H,: u#400

Level of significance: 5%
X — 400

S/5

Test Statistic: When H, is true, T =

Computation: v=5-1=4.
By GC, x=392.34,5=12.971, p-value = 0.257 (3sf)

Conclusion: Since p-value = 0.257 > 0.05, Hy is not rejected at 5% level of significance. So there is
insufficient evidence to conclude that the claim is invalid.

It is assumed that the masses of loaves of “Gardener” wholemeal bread follow a normal distribution.

7= 400- 1924 _ 357957
50

x - 102.4) 9

st = €L 3030.2 - uj—— 159.60
49 50 5

H,: u =400
H,: 400
Level of significance: k%

. X =400
Test Statistic: When H,, is true, Z =

’ \/159.601730y
J55

Computation:
By GC, x=397.952, p-value = 0.252 (3sf)

For Ho to be rejected at k% level of significance,
p-value < LS =k=252
100

Set of values = {k el] :k >25.2}

“k% significance level” in this context means there is a probability of % (or k%) that the test will

conclude that the mean mass of “Gardener” wholemeal bread is not 400g, when it is actually 400g.

Let Y be the number of wrong conclusions out of n hypothesis tests
Y[ B(n,0.04)

P(Y <1)<0.05

By GC,

n P(Y L1)
116 | 0.05121
117 | 0.04952
Leastn=117

Alternatively




Solution

P(Y <1)<0.05
()(}).96)" +n(0.96)"" (0.04) < 0.05

y=(0.96)' + 0.041(0.96)" '

(116.71,0.05)

r——r—— n

y=
0

Leastn =117




