NATIONAL JUNIOR COLLEGE
SENIOR HIGH 2 Preliminary Examination
H1 MATHEMATICS 8865/01

1
mx—3=mx’ —(m-1)x—2

mx® —2mx+x+1=0
(-2m+1)*—4m >0
4m’ —4m+1-4m>0
4m? -8m+1>0

e E R OE)
=y f 2(4)
= U > o 84 L V3
8 2

5 N

m<l-—or m>1+—
2 2

2

e >e*+70

3e®—e*-70>0

Let u=¢*, then 3u>’-u—-70>0
Consider 3u® —u—70 =0, then

RS 1= 4(3)(-70)

2(3)

u:50ru:—§=—E

6 3
For 3u*-u-70>0,

28
u>5 oru<—-——

6
X X 28 H X
e">5 or e <—E (reject as e* > 0)
X > In5
3(1)

Let $x, $y, $z be the amount invested in plan I, 1l and I11 respectively. x +y +z=10000 ... (1)
y=2x=>2x-y=0...(2)

z
0.014(2)x +0.035y +8(50)(———=) = 3560
(2x+0.035y +8(50) (=)

0.028x + 0.035y + 0.04z = 3560 ... (3)
From GC,
x = 20000, y = 40000, z = 40000
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2

She deposits $20000 in plan I, $40000 in plan Il and $40000 in plan 111

3(ii)
If she deposits in savings plans Il and 111, the total interest is
0.035(40000) +8(50)(%) 3000

If she deposits $80000 in savings plan 1V, the interest ranges from
Min 0.037(80000) = $2960 to Max 0.039(80000) = $3120. The average interest is 3.8%,
0.038(80 000) = $3040

Tammy is advised to deposit in savings plan IV as she can earned $120 more against loss $40
over savings plans Il and Il1. Further the average interest is $40 more than the plan 11 and I11.

X
= (3676|n471)7(976|n17}j
4 1

_1

—~-6In4

4
Or 27.75 - 6In4
Jresoe [3_7j o S

-3 1 X ::%:1{1,4'_‘51{1“) aTbl'E i
. & i

= 1e3x+1 7g—6ln4 '

3 S
:>3(e3p+1—1):1_11—6|n4 :

3 4

Xml, 2 JRfersETon W=19.432234

By GC, p = 1.0275179
= 1. 0275 (4dp)

Method 2

et 1= 3%3 —18In4

e3P *+1=59.2967015

3p + 1 = In(59.2967015)

3p = 4.082553681 — 1

p =1. 027517894 = 1.0275 (4dp)
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5(i)
S 2x-5 2(x-2)-1
X=2 X-2

yl

X_
= elﬁx +L dX
X—2
[ +In(x-2) ],
=-1+e —In2
H 2X - 5 1 FaLER-E) AUH=EY
5(iv) y= —2__-
) y="=2- =
dy 1 =
dx  (x-2)° ‘
When x=4,y=15and dy = E_ = vais
dx 4 J
1
y71-5:z(X*4) -
_x+2
4 Mre.%!!!ﬂs

Equation of tangent is y = X%;Z or y=0.25x+0.5
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5(v)

Enter equation of tangent, y =0.25x+0.5. Find intersection with C> giving x = 6.0262534

I 2B Y 8 My
INY SRR Y 2 My
mev.om

WY 1m (2450 (X-2) T
Y 200, 25X40, 5 \
Ny ale! a2 it i
e =
From GC,
X < 6.0262534 = 6.03 (3sf) ¥=2.6065634
G(i) 1 i)
C=t*-7t*+8t+20 i FRR X
2 16 L]
a " ’
d—C:3t2—14t+8 N N
dt iooln [E
o i |
NI TR E 20 1 I B

For stationary points on C, (ij_ct: =0

3t*-14t+8=0
(3t-2)(t-4)=0
=t :gor t=4
3
2
t 0.6 - 0.7 TABLE SETUP
2 A
9 1 oes | o | -0 L - B
dt 1 EHAE R
slope |~ |[— | "\ : i e
3 dd— i ade— e
n 39 2 a1 i b R
- . £ wii Jiiii ATEEE G |
dC Yaml, 650001 Yam¥, OEODO1
— -0.97 0 1.03
dt
slope \ - v
o d’c 6t_14 2" derivative test for either of the points.
r —= — FORBT Y FIRBRT A 2 e
dt?
When t:g,
3
d*C 2
=~ =6(5)-14=-10<0
dt? (3)
When t=4,
2
%:6(4)-14:10 >0
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Therefore, C is a maximum when tz% and

minimum when t=4.

6(ii) Area of the region [aevanax
je(t3—7t2+8t+2o) dt .
0

=84

The total production cost to manufacture the bottled drinks over a
period of 6 months is
$84 000.
6(iii)

P =100(e**¢)+3.2

dP -0.25C —0.25C

——=100(-0.25¢ °** ) +-0 = —25¢

dC
When t = 6, from (i)

C=6°-7(6)"+8(6)+20=232

dj — _25e—0.25(32)

dC
=—25¢8
6(iv) Y108)
dP _dP y dc iy '
dt dC dt
When t = 6, from (i),

?T(t: =3(6%) — 14(6) + 8 =32

:l—': = (-25e78)(32) = —800e™®
=0.2683701023
The rate of decrease in profit when t = 6 is $268.37 per month.

7(i)

Mean = 0.5(0.83 + 2.41) = 1.62.

Let X be the height of the plants. If X is normally distributed then X ~ N(1.62, 1.5%), then

P(X < 0) =0.14007109.

This means that about 14% of the large number of plants will height that is less than 0*. Hence, a

normal distribution would not be a good model.

7(ii)

E(X) = 1.62, Var(X) = 1.5%

Let X be the sample mean height of the plants. Since the sample size is large, by Central Limit
2

Theorem, X ~ N[l.ﬁZ,ll'goj approximately

P(1.2 <X <1.6)

= 0.444409753
=0.444 (to 3s.f)
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8(i) | P(Accident)
= (0.3x0.01)+(0.5x0.03)+(0.2x0.06)

=0.03

P(class H | accident)

_ P(accident nclass H)
~ P(accident)
02x0.06
003

0.4

8(ii) | P(all three drivers are of class H and exactly one has at least an accident)
=(0.2x0.94)" x0.2x0.06 x3
= 0.00127 (to 3sf)

9(ai) Method 1
Number of ways Ann and Alice separated from each other
= 10!"P, = 399168000

Method 2

Number of ways to bundle Ann and Alice as a unit and arrange the students
=1112! = 79833600

Require ways = 12! — 1112! = 399168000

9(aii)
Number of ways to bundle 3 boys between Ann and Alice as a unit and arrange them

T

Arrange the bundle and 7 others in a row
=38!
Number of different sitting arrangements required

7
= (3]3!2!8! =16934400

(b) Number of ways Ann and Alice are team leaders and Ann’s team has 2 girls and Alice’s
team has

Case 1: 1 girl (i.e. only Alice),

N H R

Case 2: 3 girls (i.e. Alice and 2 other girls),

U

Number of ways Ann and Alice are team leaders and exactly one team has 2 girls = 2(105 +
630) = 1470
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s =647 + 79.4p (3sf).

10(i)
p
r' N
65.8 *
p =0.0109s =3.83
--------- $
(2488.8,23.2) .. N
oot
L 2
4914.7
A=Yar Statyl
o % smz4s8.8
u Ix=17421,6 "
i Ix*m68489352, 56
a Sx=2046, 56112 a
] ax=1894, 74742 .
.................. n=7 5
Fm22, 18571429
LEum162,3 =
(ii)
N—
inkeaiatbxl matb e
Klist:la an3.027565260 [N
s e
realist: remi, =
Store ReSEQ:YiN | r=0,9205785718 |peyiow o0 oo oootiZie. 010
The equation of the least-squares regression line of p on s is p = 0.010853939s —3.827569368
p = 0.0109s —3.83 (3sf).
wmathy
Rlistilz amEd6, 5814647
Ylist:la b=79, 44195692
Frealist: im0, 862258162
Store ResEQ: FEQ, P2EETEST1R

The equation of the least-squares regression line of s on p is s = 646.8814847 + 79.44195692p

3sf)

(iii) The product moment correlation coefficient between s and p, r = 0.928578571 = 0.929

Asris close to 1, there is strong positive linear correlation between s and p.

(vi) If p=70, s =646.8814847 + 79.44195692(70)
=6207.818469 = 6210 (3sf)
The value of the asset is US$ 6210 billion

Alternative solution

As profits depends on assets, use pon s
p = 0.010853939s —3.827569368

70 = 0.010853939s —3.827569368

s = (70 + 3.827569368)/0.010853939
= 6801.914896 = 6800 (3sf)

The estimate is not reliable as p = 70 is outside the data range [2.0, 65.8].

OR
A switch being faulty is independent of any other switches being faulty.

11(i) | The probability of a switch being faulty is a constant and the same for all switches.

(i) np=0.54
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np(1 - p) =0.5319
1-p=0.5319/0.54
=0.985

p=0.015

n = 0.54/0.015
=36

(iii)

X ~ B(36, 0.015)

P(X <5)—P(X<1)or P2 <X <5)
=0.999984928 — 0.898541026
=0.101443902

=0.101 (3s)

(iv)

P(X>3)
=1-P(X<3)
= 0.002032816 (at least 5sf)

Let Y be the number of days where more than 3 switches are found to be faulty out of
30 days

Y ~ B(30, 0.002032816)

P(Y<I1)orP(Y=0)+P(Y=1)

=0.998269258

=0.998 (3sf)

v)

P(X > 3) = 0.002032816

The expected number of days
=0.002032816 x 30 = 0.060984478
= 0.0610 (3sf)

12())

Unbiased estimate of the population mean,

X =

> (x—250)

+ 250

60

_200

+250= 253l or —
3 3

760

Note: 253.3333333 is wrong as the value is not exact

Unbiased estimate of the population variance,

2
2 1 2 (Z(X_ZSO))
=— -250) -2 =2
601[2()( ) 60
2
=1[13 800 20 ]39400
59 60 177

Note: 222.5988701 is wrong as the value is not exact

(ii) Let p be that the population mean time to repair cars.

To test Ho
Under Ho,

A

: =250 against Hi: p > 250 at 5% level of significance.

39400
" (177)60

since n = 60, is large, by Central Limit Theorem X ~N (250 ) approximately
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Tnpt:Data Inpt Data ERGER 2-Teit
b 14394001770 b14:919747653915 e s0ssass
a3 . g' Z=l.
%1253, 33333333333 #1253, 33333333333 Pe. 0417628508
160 ni60 %m253, 3333333
FECTTREA T > . i _n=&@
2-Test
2=1.7306 p=6.6Y418
Using a one-tailed test, reject Ho if p-value <0.05 {Field Code Changed

{ Field Code Changed

Using X = 253% gives zcal = 1.730584831 and

p-value = 0.04176292 < 0.05

We reject Ho and conclude that there is sufficient evidence at the 5% level of significance to
conclude that the manager’s claim is valid or the population mean time to repair cars is more than
250 minutes.

(iii) Test Ho: p = 250 against Hi: p > 250 at 5% level of significance.

Under Ho, since sample size is large, by Central Limit Theorem X ~N (250,%) approximately.

,_ )i KN (0,) ( Field Code Changed
7
Value-of test statistic; |
_X—py _254-250 _
TR
Using a one-tailed test, reject Ho if z,,, >1.64485 [Field Code Changed
ReleetH —tmanaeer—elaim-sheould-be-accepted)
Since Holis rejected (manager’s claim should be accepted)Using-Critical-Region;,
., >1.64485 { Field Code Changed

4 /@ >1.64485
m

17.195665386 > +/m

Squaring, 295.6905116 > m
Thus 0 <m <295

13a(i) | Let W be the random variable the amount of time he has to wait before that particular bus
arrives.

Then W ~ N(16, 5%).

Let D be the random variable the amount of time the bus takes to reach his school. Then
D ~ N(28, 9%

Let T be the total time lapsed between the time Henry starts waiting for the bus and the
time he reaches school. As T ~ N(16 + 28, 5% + 9?).

So T ~ N(44, 106)

Henry will be late if he takes more than 50 min (7.35am — 6.45am)

Probability that Henry is late for school if he starts waiting for his bus at 6.45am

P(T >50)

=0.280023561 = 0.280 (3sf)
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10

(i) Let t be the time lapsed between the time Henry starts waiting for the bus and 7.35am.
If P(T <t), Henry will not be late.

If P(T > t), Henry will be late.

For Henry to be late does not exceed (not more than) 5% of the time,

P(T > 1) <0.05

By GC, t>60.9

Hence Henry should start waiting for the bus no later than 6.34am. (61 mins or more
before 7.35am)

13(bi

Leg K)and P denote the masses, in grams, of a randomly chosen Kunning fish and a randomly
chosen Pomfret fish G respectively.

Then K ~ N(50, 3%) and P ~ N(320, 15?)

(i) E(K1 + ... + Koo — 3P)

= E(K1 + ... + Kao) — 3E(P)

= (50 + ... + 50 — 3(320)

=20 x 50 — 3(320) = 40

Var(Ky + ... + Koo — 3P) = Var(Ky + ... + Kz) + 32Var(P)
=(3%+... +39) + 3(15?)

=20 x 32 + 3%(152) = 2205

Then Ky + ... + Ko — 3P ~ N(40, 2205)

P(-50 < K1+ ... + Kz — 3P < 50)

= 0.556677976 = 0.557 (3sf)

(bii)
Let $T denote the total cost of 100 randomly chosen Kunning fish and 20 randomly chosen
Pomfret fish.
0.85 1.2
Then T= —— (K1 + ... +Kioo) + —(P1+... +P
en 100( 1 100) 100( 1 20)

0.85 1.2
E(T) = WE(KH— ... + Kioo) + mE(Pﬁ- ...+ P2)

= 0.0085(100)(50) + 0.012(20)(320)

=119.30
0.85) 12 Y
Var()=| — | Var(K1 + ... + Kioo) + | — | Var(P1+ ... + P,
@)) (lOOj (Ky 100) [100) (P1 20)
= (0.0085)2(100)(32) + (0.012)2(20)(15?)
=0.713025

Then T ~ N(119.3, 0.713025)
P(115 < T<120)
=0.79644283 = 0.796 (3sf)
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