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Using first derivative test,
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tangent \ - /
The turning point at x = 2 is 2 minimum point.
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(a) @)
) % x*e % dx
= IWaNn.Nu + ...»6-? dx
- |Wkn0l~x IWROINK + W Osnx mk
2 2 2
= |l—|RNOINx |W.¥.0!na |.W0|~x +C
2 2 4
> X nlWocNa_”Nx~+NH+_H~+O
(i)
Volume
1\ (1 ?
= §...° Aao v ..AM.«W dx or
(i) y= W». y= IW.». = \n._.e_kn0|~u IIOM‘NN dx
For C| and C,to intersect, k >3 (since k > 0). H\w*wlwn.nu Awan +Mk+i_ I|§M u%”_H
4 b e 0
(i) |3 207 +2 1) [+ 22
Common lines of symmetry for both C, and C, are x=0 and y=0. _ 57 LT )
T o484 3
® _x_19
T4 12¢
£(46)=£(41)=£(36) =.....= £ (1) =-2(1) + 6 =4 =7 (3-197)
(i) )
[ >
v="F(x
(-5.6) 6 (5.6) @)
m x
: m ormiad
W m .—. lekn
M i 1 1
" ; =-=|-2x(25-x%) 2dx
= 2 O R > 2 o)
=—25-x* +C
(iii)

For —5=x<5. the roots of f(—x)=0are —3 and 2.
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Method 2

n

=2

=2 S(n-1
p 4|50
2 2
_ (n+2)"(n+3) P
2
(b)Gid)
n 2 2
From (i) M:‘ = :’?w;.l&+ 5n
r=l
2 2
As n— oo, mﬁloﬁ 51— o
2 n* (n+1)° s
Hence, M:a =————"-+51 > , series M:, does not converge.

r=1

MANAINVWJ&TANATN%J&T...Aw?tvﬁmv

ne2

HM?X,&V
-%.Mﬁ lmﬁ me

(n+2) (n+3)° 34y

2 =1

10

(iD

f(x)=(4+9x%)7" =1y,

N
D

(iii)

-1 w,ﬁ

From (i) tan dx+C, where C=-6K

=6
._.N_+wa
From (ii VQEL uk m._.ﬁlll.a +M&Au&n+ﬁ.

(iv)

5 Lw.« om N mMAum l .
e de= mauwa +QL&|°.§@&€ (Using GC)

v)

From GC, .-.oc.m - wa

(vi)

The estimate in (iv) is accurate up to 2 decimal places but not to 3 decimal places.

= dx=0.173 (to 3 dp)

To improve the estimate, we can include higher-order terms in the Maclaurin series expansion of tan™ wm'& .
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13

. S=5,+ \lmmwaw@d +(r-4)(80)]
= 404383977 ~ 25191+ 40(r - 3)(r — 4)
=407 +81177—-20668 where t=20668 (shown)

(\)

407% +-8117r —20668 > 100000

40r% +8117r -120668 > 0

r<-216.83 NAsincer>1) or r>13.912
Least number of days = 14

-N_Sa//\ 13.912

Or using GC Table

r 407" +8117r—120668
13 -8387 <0
14 810 >0
15 10087 >0

Least number of days = 14

14
Q12
®
0 0 4
Plane contains O4 =| 0 | and is parallelto |1 | and | 5 |.
3 0 1
0) (4 1
Normal of plane, n=| 1 x| 5 [={ 0
0/ {1 —4
Equation of plane,
1 0 [1
r-] 0 [=|/0{] 0
-4} \3)1-4
1
r| 0 |=-12
-4
x-4z=-12  (Shown)
(i)
1 1
Normal of wall, iy =| 0] and normal of roof, my =| 0
0 -4
Let € be acute angle between wall and roof.
N(1
0l 0
o 0){—4
cosf= -
()(v17)
L
Ny
8=759638°
Hence, obtuse angle between wall and roof =180°—75.9638°
=104.0362

=104°  (nearest degree)
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Q1

®

dx

QINHNAT'RV'WVO
1

r:x&n?&

~In(P-x)=k+C since P>x
In(P-x)=—k~C

P—x=e™*<€

P—x=eCe™

P—x=Ade™", A=e°€
x=P-de™®

When =0, x=0=A=P
x=P~pPe™®

x=P(1-e™*) (Shown)

(i)

When =12, x=_P

1
2
1 -
mwulTo )

-12k
e =

1

2

12k=hloom2
2

k=Lm2
2

L2
kuwéla 12 w

When x=0.8P ,

!

o.mwnwﬁT@ﬂEw

~Llh2=m02
12

-12In0.2
In2
t=27.9 ~ 28hours (nearest hour)

=

JC2-2025

2
(iii)
3
A
x=P
x=P(l-e™)
5 ot
Q2
@) ¢
Iv
Method 1: I

Equation of : r=a+1e, AecR
Since Qlieson/, g=a+Jde, for some value of A e R

(q—a)xe=(a+le—a)xe
=Jexe
=0 (Shown)

Method 2:
AQ=q-a

Since, AQ/ /e, (q~a)xe=0. (Shown)
(&)

(p—a)xe|- [P~

n

v I
_? - »v X a_ represent the perpendicular distance from P to /. 4

OR  area of parallelogram with adjacent sides parallel and equal in magnitude to 4P and e
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tan ¢

=

Hence, ﬂﬁmm=m+ra\w8mml¢n W,Wu
6 6 22

Gradient of normal at 7= ]

Equation of normal at T: y IW = ﬁvﬁxIWu

y=x-1

(iii)

For tangent to C to be parallel to the X-axis, m.«k = l;\w tanf=0=>60=0

Hence, wu)\woﬁaolﬂn»\wl_

(iv)
AtO, " \u\ =x—1 (Normal at T)
x-1=43-1

\\\ ’ 0 y=43-1 (Tangent parallel
x=43 / to x-axis)

Area of quadrilateral —

(-1 c

=1

Q4
(@)
Method 1

Since polynomial has only real coefficients, if 3 —iis a root, 3+1 is another root.
?\lAwlmEs\lAuivu

nzélwviis\luvl&

=(w-3) -1

=w —6w+10

5 + pw’ + 68w+ g HAEN lm€+HoXm€+nv

=5W’ + aw’ ~30w* — 6aw+ 50w+10a .

Comparing coefficients of
w: a-30=p-——(1)
w: —6a+50=68——-(2)
Constant: 10a=g--—(3)
From (2): -6a4+50=68=q=-3
Subt into (1): —=3-30=p= p=-33
Subtinto (3): ¢g=-30

5w =33 +68w~30 = (w* ~6w+10)(5w~3) =0

The other roots are 3+iand W .

Method 2

w=3-1i
W =(3-i)’ =9-6i+i* =8-6i
W =(3-1)(8-6i) =24-18i - 8i+6i> =18 - 26
5W + pw’ +68w+g =0
QOINQT%Alev+mw®x¢+auc
90-130i+8p—6pi+204—68i+g=0
Comparing real and imaginary parts:

Real:90+8p+204+g=0-————— ')
Im:-130-6p-68=0=> p=-33

Sub into (1)
90+8(-33)+204+g=0= qg=-30

Since polynomial has only real coefficients, if 3—iis a root, 3 +i is another root.

?lﬁulmv:«el@iz

= —ASIuv+ m_Rs\luv -] Use GC polyroot finder to check

) the answer.
=(w-3) -
=w —6w+10
5w 33" +68w—30 =(w’ —6w+10)(Sw~3) =0 e

. 3
The other roots are 3+iand = . (PATNTVODE COEF FETORETF 13D

5
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9

For 5% level of significance, reject H, if z >1.6449

In order for platform’s claim to be valid, H, must be rejected, hence,
1

Q.N

80

>1.6449

2

2 <0.6079396
80

0<o<544

(iv)
There is a probability of 0.05 of concluding that the population mean time spent per visit is more than
15 minutes when the population mean time spent is 15 minutes.

Q7
. & 0 head
)
2 3 1 head
auwgns"ﬁxwf wXﬁu + WXTW _u J4
272) (472 4 \2) ™2 0 head
1 1
1 (1Y) (1 1Y) s i, 1 head
b=P(X =2)= Jxmlu + Ixu@xﬁlu = ea
472 4 2) | 32 )
1 4 2 heads
4
Or s Y% ohead

1 15 1 5

b=P(X =2)=]---—-2_ — =
( ) 32 32 32 32 1 head
a= m = 5 2 head
3277 32 cads
@ 3 heads
Probability distribution of X:
X 0 1 2 3
11 15 5 1
P(X = — - = —
(X=) 32 32 2 )

ENTM%QQVu@@YShmu%v@u%v@uu,w.

B(0)=Eer(r=2)=(0) (55 Jo 00 (52 o 01 (2 1075 )2

Var(X) um?&%m@qnmlﬁw“ ummAmrosa

10

(iii)
Let X'= number of heads obtained in one game

X =mean number of heads obtained per game

7 39
8’3200

- 39
Since n =50 is large, by the Central Limit Theorem, X ~ Zﬁq xv = Zﬁ

3 Wol u approximately

iwv_vuo.smauo.zo

Q8

@

(1)The condition of a portable speaker is independent of the condition of any other portable
speakers.

Or

Whether a portable speaker is faulty is independent of the condition of any other portable speakers.
(2) The probability that any portable speaker is faulty is constant.

(i)

Let X = number of faulty portable speakers out of 24

X~ wANA. c.owv

2\4 <1)=0.917387 ~0.917

()
Method 1:

Let Y= number of substandard cartons out of 50
P(X >1)=1-0.917387 = 0.082613

Y ~B(50,0.082613)
P(Y=0)=0.013416~0.0134

Method 2:

Required Probability =[P(X <1)* =[0.917387]" =0.0134
(iv)

Let F = the number of faulty flash drives out of 3
F~B(@3,p)

P(batch is accepted)
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Since they are all probability, we have
x20

1 1

A Ar

——x20 = x<=

2 2

xtho = RNW

Yy

— IF

10 10

mlxwo = amm
5 5

Solving the inequalities, mum <x< .M. .

Hence, the least possible value of P Aw 'nC v = mwd

And the greatest possible value of P(B'nC)= W .

Q10
@
Let 4 = length of a ball of 2-ply yamn from Machine 4
4 ZZAF o.nv
P(4<340)=038 P(4<280)=0.1
mmNAEuuo.m ANANI%TIJuo.H
o o
M-k _osa162 & 280-4_ ) o81s5
o -
340- 1 =0.841620 280-u=-1.28155¢
4+0.841620 = 340~ —— (1) 1—1.281550 = 280 — ———(2)
Solve (1) and (2)

H=316216~316

o =28259~283 (AG)

(ip)

Let B = length of a ball of 3 ply yarn from Machine B
B~N(220,6%)

P(B>230)T x[P(B <215)T x—o = 0.000189169
3121

= 0.000189

14
(i)
A4~N(300, 20°), B~ zABp 6’)
T=4+4,+B +B, +B, ~N(2x300+3x220,2x 20’ +3x67 )= N(1260,908)

P(T>k)=0385

k=1268.81 (2dp)

(iv)

A~N(300,20°), B~N(220,6")

X =091(4 + 4, + 4,) ~ N(091x3x300, 0.91" x3x20%)=N(819,993.72)
Y =0.95(B, ++--+B,) ~N(0.95x4x220,0.95* x4x6" ) =N(836,129.96)

X -Y ~N(819-836, 993.72+129.96) = N(-17,1123.68)

P(|X ~¥]<50)=P(~50< X -¥ < 50)
=0.814733
~0.815

11
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Possible scatter diagrams:

y 4 y 4
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