2024 JPJC J2 H2 Prelims Paper 1 Solutions

1 Letv, =an’ +bn’ +en+d

v, =—S9rarhtedd =-9——={1)
v,=7:8a+4b+2¢c+d=7T-——(2)
v,=47:27a+9 +3c+d =47--—-(3)

v, =141:6da+16b+ dc+d =141 ———(4)
Use GC: q=56=-18,¢=35,d=-31

v, = 51" —18n" +3512—31

2 11x-19
x*+2x-8"
11x-19 020
x*+2x—8
1lx—19-2x>—4x+16
2 <0
x+2x-8
AP Tx=3
x°+2x-8
(2x—1)(x—3) 50
(x+Hlx—2)

<0

J’_

L a—

:
A
!

—4 1 M &

2
x<—4 or ;£x<201‘x23

Replace x by e *

e "< —4or %g e < Qelr B8 >3

{(no solution) , ]nigxa/\ In2 or ~x=1In3

~-In2<x<In2 orx=-In3

2 y:551n9:>d—y:50039
de
y=0, 0=5snf=6=0

J’:gxﬁ, %ﬁstinQ:ssinQ:

Volume
55 A

3
:ﬂJ.DTxg dy /_\ ¥y ::%wjlj
. OB
:?TJ‘DQ 25-y" dy D ¥
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=nJ’? V25— 255in" 6 [ Soos 646
=5m_[f 2l —in'6) cos £ A
=23::J’f oo cosprde
=23::J’f ccs* 6 48

25 [ 3
—??IL:'_ 1+cos 26 d@

_ oy sin 2¢ ;
= 2:'1_!9 5 ]:
=§ﬂ-£+lsm2—ﬂi|
2 1 e 5
2 |3 4
_ 50,23
_Eﬂ +E-|,E:II [exact)
Wi}
1 I}I 1
; Rij EI
i i (5.85,0 0582
(0. 17202
(. 9 o
(i i 30 A
x=-5 II _:.:==2
) . e S
"}I_FI:':'::I_E_:-;—E:":}iﬁ'S:'
_ i B
-+ ¥ _f'[..z-:';:] [2}:_2:":2?:4_5)
= =12 253 - o
sy =(2)F(28) [23[2};_212;+5:|"}I (5—1025+5]
1

Scaling parallel to the x-axis by scale factor =

Zealing parallel to the p-axis by secale factor 2.
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£{i)

y=fl x) 8 |
[—,1] = -

£ exists for 2% —a
k=—c

{ii} p =gl
(x+c) =lnp)
x+-:=i'm
5= et fE)
Silce i S-g, x=—c—m
i x=—c—ofnrx, x21

{iii} >

»=fl) ",.*"‘Pz "‘

-~ p=17(x

Graphs of fand £
are reflections of each otherabout the hre p = 5

&} Eange of £= [1, Eﬂjanan:-nta.inn:-f'g=[D, ':Cl:
Bange of f C Domainof
Hence gf erasts

630 | dB-p-g

AC={mg+nh)-g=(m-1ig+nh
biea oftnangle AT

1
== [AB<AT]
=2 -g ) (m-tig +n)
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= =[tm-D( g2 g O +0+n(Exg |

= (m+n -1

()

(i}

- g (%52, =t

=(1-Sk)e +30b

Since limes A and AF meet,
Ag+(1-22)% =(1-5pu)a+3p

iZomparing coefficients of @,
A=1=p=A+5u=1l -—(1)

Companng coefficients of &,
1-2A=3n=dA+30=1-—(2)

2 1

SRR P e
e 7 H7

OF =20+ 1—2{3] B
e I

E.-_:+E.E-
7
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Tia} 4 3
Livgg 2o Slee R -1
0 0
1 =3 —5—a
Forplaep, n=|-5 x| a |=| —4
1 1 a-15
Smce [ and p do not meet in aunique point,
—5—ay (3
— |#|5 (=0
a-15) 10
3[—5—&]—2I:I=EI
—Sa=35
35
S
(h¥i} |Givwena=7T,
-5=-7 3
n=| 4 |=-44
7-15 2
3 =3 T3
prove| HESEREL |+ |1 | ket )
2 4 2

Subst (1) into (23

Position vector of the pont of intersechon,

AR AT
F=|1|-|5|=| <
o) o) Lo

- B(1,~4,0
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(i)

13+14s=~1

s=-1
4 3 1
OF &1 |-| 1|50
0 2 -2
Since F'is the mid-point of 44°,
L 0d+Of

OA'=20F —O4

1Y (4 (2
=210 |41 |=| =1
2 o) {4

-2\ (1) (-3
BA'=|-1|-| -4 |=]| 3
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8 @)

Meonth

& monart oared atbeginming of the
month

Amoant oared at the end of the month

1

20000001 005)

000071 0057 — «

200000 10051 —(1 005

000001005 F — (100505 —

3

2000001.005° - (l.O05)s—
i1 05T

200000710057 — (10057 s —(1.005)% — »

Armonnt crared at the end of » months
= 20000001 005" - (1 005" 5 —(L.005)" % —...—1 005 —x
= 2000000 005)" — 5 [1 41,0054+ +(1 005 +(1 005 |

= Z00000¢ 0057 -

;-:[l—l.IIIIIIS"]
1-1.005

= 20000001 005" — 200 [1 Iy —1]

(i)

20000071 005" - 20010057 ~1] < 0

200000(1.005)" - 200{1500)[1.005 -1]<0

00000 -100000(1.005)" £ 0
(1005 = 5

In3

ne

~ Inl D035
nz 0.7

Alternatively
Tsez table

"

20000061 005" 20001 500)[ 10057 -1]

219

155,17

220

40567 =1

a2l

108250 =10

n=adl

At the end of 230 months, 5elana oared
20000071 00572 — 200715007 [1 o0ste — l:l =§40567
Last repayment amonant to be repaid onthe 2217 month
= J0567=1.005=3407.70 (2dp]
221 months = 18 year 5 mornths

Full reparrment on: 31 May 2043

(i)

20000071 005" - 2001 005™ 1] <0

JEEETR3M6E 183 B7REE S 0

x ® 2220410079
$2220.42 (24 p) [$2220 41 not accepted]
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B

Ha)

Sub. 2=14+3 into 2% - 2* -0 + a2 +i =00

(1+2) {1+ -1+ +s(1+2 )+ =0

(—7—24)—(-11-2 -9 -3+ J+s (1 +2 )+ =0
(31454t )+ 25 -58) =0

C Omparing irnagl nary parts,
25 =58=0

s =249

C omparing real parts,
3145 4+2=0

t==31-:s
g

Mow -2 -0z +0z-60=0
Tsing 7 the othervoots ae 121 3 4.

Aliernatir e zohobon
Since z'—zf -9 4ar +2=0 15 2 polymomial equation with w#al coefficients and 1421
is awmot, 1- 4 1s another root .

Cnadmatic fartor = [z =il +2i::||:z—|:1—zij|:|
=[(=z-1;=2i][[z -1 }+2]

=(g—1j=( 2]
=g' -2z +5
Let ' — 2° 202" 4 52 +1 =|:f —23+5:|:zi+:zz +.E:|:|

Eyvcomparing coefficierts,

z: -l=a-2 =a=1

g —O=h-+5 —h==11

2 s=—2h+ig=2100

corstard tenm o § = 5= A0

Hewr 2= 2028 40z -dAl=0

Tsing 2 (pobwoot finder), the other roots ae 1-21 3, - .

b}

3
e[ 2| = -

Salgw—[anz' +a.t*gw*:|
Ea.tgw—[ —argw]

"
e

S
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i

For w_ tobe puwly imaginary,
w

T
Since w=a-+d and g ard & are posibve real mumbers, l:l-:a.tglzwjl-: 5

0@ [ & __ o0

r=—1|]]11% =10In2 (exact)

i) |dsrsee"" S50vo 20

Eventually, the s peed jgazes and fepd o 20
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10

—2%”=w—3:u:w+2:|

. e 4
(w=—Tlw+2d dr 2

| 1
I— dw —
Cw—3w+2) 2

Method 1 Patial faction
1 G AR
o= wtd) be-3) (e+D)
L= Alve+2 )4 Blve—3)

1
la—iF =F=-2
b

1-.1.-|=:~.-|-:_l?

l_[ 1 : 1

5 =31 ()
Method 2: Completing the s quare

dw=_[—%df

2
1 PR
E[].ulw—j—]nlw+2[|———:f+ﬂ
W N
5 Jw42 2!
w—73 )
=——t+5
w+2‘ 2
'|,|,|—3 o ——rt g
w42
§
3 =iE-5H5=
w2
"‘I_3 -‘5_ e
=4 t, A=t
w42
Sub w = 12,
18—3= o
15+2
_15_ 3
a2 4
w3 3 -%r
=—g
w+Zd 4
5 3
w—3=Ewe ? +Ee o
4 2
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11

(1v)

O L
The s‘peed will not fall below 3.ms™.

11(i) g 102
=X e
¥ 2u’ cos® O

—1.8:15tan[E]— 10(15)°

4" CO8” [E]
4

10(15)°
hf[lJ
2

=15+1.8

—1.8=151)-

10(15)°
i
2
o003
16.8
u=116

(i) 10x°
2(10)° cos” 6
When y=-1.8

2
A

20¢c0s’ @
—36cos’@=20xtanBcos’ B —x’

x’ —20xsinBcosB—36¢cos° =0
x" —10xsin26 —18(1+c0s28) =0
x’ —10xsin 26 —18c0s 20 — 18 = 0 (Shown)

—18=xtanf —
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12

(i)

Differentiate wrt. 2, we have

Exd—x—ll:l%smﬁﬂ — A xeo: 20+ s 20 =0

de
At stationary value of x,
dx
e
de

—2Mzxoo: 2 +36sm2e =0
FEsm 2R = 2xeos 28
_ SAsmze

.:l; - L
20eos 28

.:;=Eta.t13?
5

()

Zub mnto equation, we have

1
[%tanﬂﬁ] —10[%’:3112&]51’1126—18::-:& 29 -1 =0
%tam1 20 —18tan 20 sin2R —1Beos P —-18=0

&1 tan® 26 — 450 5in 26 tan 26 — 450 cos 2= 450 =0
Using GO,

B =0708383= 0.71 (2 decimal places ], % (reject]

Therefore, stationary valus of 5= %tamz[ﬂ']:lﬁﬂj =117
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2024 JC2 H2 Maths Prelim Paper 2 Solutions

1((a)
ol ol
—d
At point of intersection where 0 < x < @,
(b) ={x?—g?)=3x
¥ —a’=-3x
M ASE—T 20
x_—34_r\f9+4a2
2
H 2
x:% (sincex > 0)
2(a) jsin pxcosgx de
1
=—|2s dx
2.[ 81N PR COS gx
:éjsin(p—i-q)x-i-sin(p—g)xdx
zl{— cos(p+q)x— Cos(p—q)x A
2p.ptq Pq
Alternatively,
jsin prcos gx dr
1 1
:EJ.QCosqxsmpxdx
:%J.sin(q—kp)x—sin(q—p)xdx
1
=—|- cos(g+ p)x+ cos(g—p)x|+C
2{ q+p q-p
b . ;
) jxs1nmxdx=—ixcosmx+_[icosmxdx H= E=s1nmx
m m dx
1 1. du cosmx
=-—xcosmx+—sinmx+C —=] y=—
m m dx m

www;KiasuExamPaper.com
405




ic}

F
L xsmoman dx

[ 1 1 . ]"
= ——;:-:-:isr:ru;+—i$mr.‘r1:-:
m ™ o

= [—lﬂccﬁ besk | +1—isi::1m:':ri|—|:— L[chnsﬂ +1—isi11:|:|:li|
m m m m

= ——cos mid
m
When o is odd, J",-q sinm ds = —ls-n:—lj= Lla
e b b
; : 1 1
Whenm 1s even, r;:slmn.:-: dx=——mll=——x
X ™ m

E=1or—1

3G)

1 ™ . L
fix1=e [H_x,‘]

(145 2= %)
Altematively,

3
Infiz1=tan™ x

Differertiate with respect to x
1 1

ﬂf'(ﬂ:—l e
|:1+::i:lf"|: x1=f )

(i)

[+ 1) = £

Differertiate withres pectto %
(145" () F2aE = 75

Differertiate withrespect to x

(L 9" ) H2af )+ 2af A2 (=1 )
(T ™ ) Haf™ 0 + 20000 = %)

When =0, p={i0] =™ " =1

A+ xa=1 = fx1=1

4+ )+0=1=1 " 5 =1

(14001 %) +|:I+2|:1:|= 1 ="z =-1

—_ o mnTv 1 1_1 1 ey 11_11
r=fizl=e _1+};+E}; 5}; +... ~1+};+§;-; E};

(i)

03 L oris Vg Blses
L f‘(;-:]d;-:ML 1+;-:+E;-: g di = 064732 (45.1)

(&)

The series 15 a good approsamabion for 5] 185 15 close to 0. Since 5 =1 15 1ot close o,

x

itis mot mitshle to be used to estimate a9 |
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3

43} dr i3 _E_?[n—1]n—5[n—2]n—2[n—2][n—1:
n—2 mn-1 =»n IIH—EIII:?:—III?:
_ Tt —Tn =5 +10n - 20t +80 -4
|::rz—2:||:n—1:|n
) G —d
Obtain —————— (Shown)
|:n—2:||:n—1:|rrz
Altemahve : By parhal frachoms
fep—onot 4, F.C
|:n—2:||:n—1:|.'rz n—2 n-=-1 =n
e ﬂ[n—ljn+5‘[n—2]n+ﬂ'[n—Ejllz:rz—lj
Subst m= 2, cbtamd="7
Suhst =1, chtain A= -5
Subst p=0,chtan & =-2
; G —4d
COhtain  ———— [Showr
|::rz—2:||:.'rz—1:|:rz E &
() Moo ogp-4 M T
HZ; (=2 n-1ln E;
= " —
{1} 2 On—4 =E—[ 7 +£i|
Sin-2)n-1)n N=-1 W
H —
Rt A (R o L R P e
MN-1 N s |:n—2:||::rz—1:|n

W -
Hence 2 L 15 converzent and the sam to mfinity 1s 5.
£ |:n—2:||:n—1:|n
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()
Ly 9:—: 4 23 +[ e M —4 ]
E; (n—1)n EIJEEJES:I (230304) @3 (W-20N-1\N
N Sn+ld
S nn+lin+3)
[ LTI S e
_N G230 (30405 [N -2 N-1)()
QN 45 QM 414
(=1 11 WO+ +2)
i i n—d :
_,,z_;—l:n—zjlzﬂ—ljlﬂ Maote : replace nbya — 2
= Gn—4 23
aes [2=2)m-1]n  (LN2X3)
ca - a—,
N+4+2-1 N+2| &
i3y [ 9 2 ]
et EE el N L
6 [N+l N+2
£i)

5 —4 =
ad=|0|, ‘aF==z| af=0
0 0 &

Since ARCT) 15 2 parallelogiam,

-

Aan = BO
0 & OCL0B
—5y (=4
= D——H]:
s |l o
1y (5
o2 |3 |Ho
5] lo
4
(4
5
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e
FA=|0|-|=3|=|3
ol Lol Lo
o =1
FA-EC =3[ 3 |=0
oll &

Since ARCID 15 a parallelogram and AF L BT, AFCIM 15 a rectangle.

{ii} P 3y -1 3
BAxEC=|3(x| 3 |=3]1|«| 3 [=6| -5
0 & 1] & 5
£
Hormal to the plave ARC =n=| -3 .
y
3 R
0|9 |=|0[{ = =15
5 BJ05
Vector equation of plane AR 15
3
r4 -2 |=15
5
Cartesian equationof plare AR Sx—Fp 452 =15,
(i) Hormmal wetorof theb ase 15 paralle] to EE.—

0
Hence, normal vector of thebase = |0
1

Lmte angle betoreert plare AR and the base
1l

= CO3

rm R

Lo oo Lo

1
4 E
o et sty
=1 5

2035 |'1_15
622 (1 dp)
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(iv) Since AF 1 AF =15,
0 5 -1
ar-1ap-Ylo|-lo||=] o
5 5
10 0 2
Length of projection of AF onto plane ABC
AFen
1|
-1 3
0 }x -9
2 5
BE
[9
3
18
11
9
JF(-9) +3
56
s
=2.1387
=2.14

6(a)(i) | Since thercis only one way the letters arcin alphabetical order,
11!

312121

= 1663 199

Total number of ways =

(a)(ii) T'AAOI E|?RTR?T? P

41 5

Total number of ways = 2—;>< P °P, = 14 400
!
(b) Method 1: Probability = ixixixi—o—ixixé 14 {or 0.424)
11 10 9 20 11 10 9 33

A T,
11(\/43
o, Re, 14

_11C3_ 1103 _g

Method 2: Probability =

Method 3: Probability = 1
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7(i) VA
s S G X
x :
>< |
% ;
. |
155 1= i
5 18 _
(ii) | (a) Correlation coefficient between x and yis » =0.9483 (4 d.p.)

(b) Correlation coefficient between In x and yis »=0.9849 (4 d.p.)

(iii)

From the scatter diagram, as x increases, y increases at a decreasing rate.

In addition, the product moment correlation coefficient between In x and y, 0.9849, is
closer to +1 as compared to that between x and y, 0.9483.

Hence y = ¢ln x + d 1s the better model.

(iv)

Since x is the independent variable, neither the regression line.of x on y nor the regression
line of In x on y should be used to estimate the value of x when y = 200.

¥)

Equation of regression line of y on In x 1s

y=106.5611 In x _31.2G48
y=107Inx—-313

when y = 200, 200 = 106.5611 In x—31.2643
x=8.76 (3 s.£)

Since y = 200 1s within the given range of data, which is.an interpolation, and » is close to
+1, indicating a strong positive linear correlation, the estimate is reliable.

8(i) | P(packet is unsatisfactory)
— 1 —(0.99)(0.98)2 (0.96)
=0.087236 ~ 0.0872(3 s.f)

(i) | X~ B(180,0.087236)
PO=z=X<10)=PX =9 -PX =<4
=0.042669 = 0.0427

(i) |[Py>r =012
1 -P(X <) <012
P(Y <») =088
From GC, PLY < 19)=0.8429 (< 0.88)

P(X < 20) = 0.8947 (> 0.88)
PCY <21)=0.9323 (> 0.88)
- leastr =20
(iv) | Each packet has an equal chance of being selected and the selection of the packets is

independent of one another.

This method of selection is done so that a random sample will be obtained which is free
from bias and will be representative of the population.
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v} | Eequired pmobabiliby
il
= (D.0E72Z56 ] =(0912764 | = gy (0.0BT36)

= 0010749 = 00107
Altematire Method
Let Fhe the the mimber of packets (out of 2] that are unsats factory.
¥~ BrE, 0027238)
Femired pwobability= (¥ = 2= (0 087258)
= 0010749 = 00107

Wi} Eoue
A || @4 | ®sE)
B11 (L) 5 5
(R)2 () g 7
(F)3[4) 12 g

PBYX=21=P2 fiomBoxh and 4 fomBox B
+P3from Box d and 5 fiom Box B)

-GG

z
3
() Pu_:i_[

5 5 7 5
4 z 2
5

23
5 15

M ERCRERERE
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9

(iv) | Since sample size n = 50 is large, by Central Limit Theorem,
X ] E Lk =N E 22 approximately.
37 45(50) 37 1125
P(7.5<X <85)= 071821~ 0.718 3 s.)
10¢i)

List:L1
FrealList:L:0
Calculate

=1,5265006
ox=1:511158496

n=50
min¥=498,
1012499

U_sing GC,
x=500.42 (exact)
s=1.5265(to 55.£)

[HORNAL FLOAT AUTO REAL MADIAN HP
(FRESS [< 0K (3] 70 SELECT AM OPTION
[2-Test] p [Z-Test|

Inet :DEIE Stats u>50Q
He 1500 z=1, 945527228
0:1.5265005999451 p=0. 0258557084
List:L1 X=500.42 "
Frea:L:z Sx=1.5265006
HiEde Mo n=50 -
Color: L]
Caleculate Draw

Let X = vol. of green tea dispensed in a bottle and
4= population mean greentea dispensed in a bottle

Hy: =500
H. <> 500
Under H, since 1= 50 1s large, by Central Limit Theorem,
X ~ N{500 , &y ] approximately

o =500

Test statistic: z2=————
15265
J50

_ 500:42-500

)

From GC, p-value = 0.025856~ 0.0259 (to 3 s.f)

=1.9455%1.95(to 3 5.f)

Since p-value = 0.0259 > 0.02, we do not reject Ho at 2% level of significance and
conclude that there is insufficient evidence that the production manager’s suspicion is

valid.

The p-value is 0.0259 and it means there is a probability of 0.0259 of observing a test
statistic, z=1.95, given that the population mean green tea dispensed in a bottle 1s

500ml.
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10

(i) For the production manager’s suspicion ( ¢ > 500) to be valid, H, is rejected. Hence,
p-value = 0.025856 < &
100
S 2590 <100 (3s.0)
(iii) Since the sample size = 50 1s large enough, Central Limit Theorem can be applied for
sample means to follow a normal distribution approximately.
(b) o = n O_xzzﬂkz
n—1 49
Hy:u=500
H,:u=500
Under H, ,since n= 50 1s large, by Central Limit Theorem,
50k
X500, ~ 2|\ s00, £ imatel
e , = , — | approximate
50 49 ' K
Test statistic: z="— 200 _ 20200t
[i & k
49 7
For a =0.05,
95996 V5006
If recalibration isdene aceurately (1=~ 500), H, isnot rejected. Hence,
+1.95996 < z <1.95996
—1.95996'< % < 1195996
k ; k
— <« —0.51021 (rgjected) or — = 0.51021
14 14
k>7.1430
Sk=714 (to 3 s.0)
11(i) | Let D be the time in minutes past 7 pm that Benedict finishes his dinner.

Let Af be the'tirne in mimutes he spends on social media.
D~N(10,2% and M ~N(k, 12%),
Then D +M~N(10 + £, 148)

Given P(D + M > 60)=0.125

P[Z _60-(10+k)

V148

]20.125
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11

50—k

148

k=50-1.150354148 =36.005 =~ 36.0

=1.15035

(ii)

D+ M ~N(46, 148)

v

0 16 60

(i) |X=D+M ~N(46, 148)
Y= D+G ~N(55, 104)
Then ¥ - X ~N(9,252)
P(|7 -X|<5)=P(-5<F-X <5)

=0.21162 =~ 0.212

(iv) P(started revision late)

=0.8PWD +M=>060)+0.2PD + G >60)
=0.16232

P(played online games | started revision late)

_ 02P(D %G > 60)
0.16232

=0.38438 =~ 0.384

) D, M and G are independent normal variables.
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