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2025 NJC Preliminary Examination H2 Mathematics Paper 1 Solutions

Let the exchange rate for US Hwo:wﬁ Japanese Yen and
Chinese Yuanbe 1to U, 1toJand 1 to C Singapore Dollars
respectively.

150U+ 5500/ + 1000C = 419.30
250U + 9500 + 2200C = 797.20
425U + 1000J + 2000C = 913.10
By GC,

U=12856, J=0.00862, C=0.17905

For Maybelline,

1.2856a +1200(0.17905) = 568.40

a=275
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(1+i)z+2w=—2+4i

3z—-w=4+2i
= 6z-2w=8+4i

Solving simultaneously by elimination:
(6+1+i)z=-2+4i+8+4i
(7+i)z=6+8i
6+8 7-i
= K —
7+1 7-i
_ 42-6i+56i+8
- 50
_50+50i
T
=1+i

Z

w

=3z-4-2i
=3(1+i)—4-2i
=—1+i

L)

il
z
—1+1
1+i
~1+i 1-i
XI
1+i 1-i
_=l+iti+d
1 +1
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(-1 =g v

x? +CTC~ =q°
y=f(x) is a semi-circle.
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(i) y=1- \lexw
Replace y with y+1:
y+l=1-\g* -5
y=—g’-x*

Replace x with gx:
y==Jq" ~(gx)’

y=—g1-x*

Replace y with gy :

gy =—gv1-x*
y=—l-x*

Translate 1 unit in the negative y direction.

Scale by a factor of 1 parallel to the x-axis.
q

Scale by a factor of ! parallel to the y-axis.

q
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Given vertical 5%3@38‘.% x = 2 ,, w‘u. -2
2 +hx+8

)

dy _(x-2)(4x+k)— (24" +hx+8)
@ (-2

&y

Given —|
& x=-4

QLVINVELTSANAL%iALYmTo
(—6)(-16+k)—(32-4k+8) =0

Ly

"Ou

S k=28
By long division or otherwise,
2
cy= 2x°+28x+8 —2x4324 72
x-2 x-2

Equation of oblique asymptote of Cis.". y =2x+32

(i)

@60/

/

(-0.292,0)
(9, 1)
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Sub ~MI~MIR into y=¢;

AEVN
Y 7

1 2
== (1
=y _mAaxv

&\IP
a3

Steepest gradient:

1] 1

ﬁ% [~(inx)+1]=0

X
~(Inx)+1=0

=>x=e Tmaon Mﬂo mo_‘xmmﬂu
x
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10
i) | 1). o .

Point | e, 6 is the point with the greatest gradient.
When t=0, x=¢"" =1, y=0
Point Ar OV is the initial point.
For 120, xvrmanw.Avavo.

dx 8x

yh
o)
16 »*
(o)
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‘H_.oOmAu_bxv dx

- xeos(3nx)- H Almaofvw&

uxoomAquTuTiGva&

=xcos(3 Ekv+u_Hamm=Awvai%xaoﬂwgavw &L
x

uanOmAwERTuk&:@ngio._.ocm@_:xvax

Hence

_o_.oOmAwFRV m&ﬂkoOmAwav+mHﬂ=AwEHv+

._.oOmAwFHv &“lenomﬁu_s.«v+|m5@5xv+ﬁ.

@v A )\IXI»\IV
® T ,\.& J 1-vx
n._. 1++/x dx
el
|R+wk c
OR
A_+)\!V
Jiope A ] (T
),
n... _+)\M&n
_..23
|k+wx +c
) T 1
w=l- ,\lnv& Tox . 2(i-w)
._. 1
1-Vx
=f wiwaév%
=2 TW%

=2(u-Inu)+c, since 0<x<Lu>0

uNAT,\MIi_J\&T
chm&EoJ\mTQ

© NJC 2025

14

&n

g

3

llxllxn m)\l m_nﬁ ;\Mv+

u|x|lx~+mA ~Jx- EA )\Mvv._,u
llxlmxw+mlnl\wlm_=fl)\mv+n

C

© NJC 2025




BP-~428

S20ZOrN @

“1 ST JO onjeA 1589

n-0I%X6T°C $1
oTOmX 17°¢ €1

w
ra w
00 &g

i
c—lO~V Z =

i(1+1-w)
z z

1=+ 1=

w{-m{=

= 3

RO N+E=+ _+ES+ uy

(a)

- 7 o1 sad1oauoo “g a1oJasoy],

.oT|I|,Q.M=v ‘oo j(]+u) ‘o u sy

(A1)

1

GZ0ZOrN @

(S L.
+u

(g+u)u
1+u
z (i) (e+u) _

X

[i-u)](1+u) z
LO-9]G+a)

z n

(+u) n

[4
(@) o,
[4

(m

LiGi=»)](+u)

="n‘1zui0
z 1< A

@)z _[G-n]a+1)
T [4
1 10§ Yoaud

Li-)](+)

4

[O-m]G+v)
4
[i(1- ) J () (1-+)
ug

_SNﬂ”

="'n og

i(1+%)
ug
i(1+u) i(1+u)

Z (1+u)7

St




BP-429

T.WALV
Tm 2,2
272 2
g X
0
Pn?miw
2
(i) monm.AxAN,
2
-mRTLH
Y=231 73
1 3 a
—+ = —_ =
2" AT L *
a|w+ Wﬁ lmu (since avwv
2 Y22 2
1 3 a
() ==+ 2 x-2
(*)=3 Amx Nu
For x>2,
a
y==
x
a
x=~—
Yy
i x)=2
(1)
4 monmW,OAxmw.
?Suw ;
Y ol forxeR, mAxAm+u
2 4 2 2 2
T
@ Since WnuAuvsvmﬁW,S =D, fg exists
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(iv) | Method 1;

@Eum

g(k)=1" ﬁ

N——

Method 2:

fg(k)=£(3+¢")
a
346t

A...f%vawv

a _a
3vet 7
7=3+¢
4=¢t

k=In4
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Solving simultaneously, we getx =2, y=0 and
zeR.
Equation of line of intersection /j; :

2 0
r=|0{+A[0[,AecR
0 1

0
iPoints F and G lie on / so ~.N|mm is parallel to | 0 | and is
1

parallel to mm .

Hence, ECFG is a trapezium.

Methed 2: Solve for points F and G

To find F:
Solve ECFG with x—y =2 and line 4B with

104

r={ 0
3+4
_oblonmuvpnwﬁ.
10{1
5 2
OF= 0 |=| 0
u+w 16/5
5
To find G:

Solve ECFG with x—y =2 and line OD with
1

r=u0
0

H—0=2=> =2

2

0G=|0

0

2) (2) (0 0
16/5) (o) l16/5 1

Inon-zero k.

0
% is parallel to | 0 | and is parallel to mm .
1

(v) Method 1: Apply 5G | EC

Since EC is perpendicular to z=0, EC { EG.

2 6
0G={0 ,OE =| 4| (FG and CE are vertical poles )
0 0
Perpendicular height of trapezium ECFG
2) (6 —4
[EG|=[ 0 |- 4]=| -4 =4v2 (or v32)
0/ {0 0
Method 2: Use of 2]
ol

Homam%n

Solve equation of and Ls simultaneously:

N;h

0 10 2 0
01+A4] 0 1=]0|+ul0
3 1 0 1

104Y (2
0 |={0|=4=02u=32
3+4 Y7
Sub p=3.2:
2 0y (2
OF=|0]+32[0]=] 0
0 1) |32

[Hence shortest distance from C to line FG is

© NJC 2025

GF=0F-0G=| 0 |-|0=| 0 |=k|O}, for
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2025 NJC Preliminary Examin

olitic
1
i =g—tan~' —=
W T a\w* arg(w)=n~tan N
=(-B) 1 4
6
=2 B .Mlmm
6
(i)
Re
o 3
B
2-w
The point W represents w and the point B represents 2— .
(iif) | Since [w|=2, the triangle OAB is an isosceles triangle.
AB is parallel to the real-axis, so Z40B=/4B0=0 .
20=2
6
o==
12
n
arg{2-—w)=——.
2(2-w)=—y
© NJC 2025

ation H2 Mathematics Paper 2 Solutions

[Turn over

@

(x-a)’ t:m =4

2
F%I.Tvm =1

>
>

(¢22,0) o (a,0) (ah2,0) *

(a.-1)

()

Given (x—1)" +4)* =4
When x=0,
(0-1) +4y* =4
3

=432
Y=E7
Differentiate w.r.t. x,
(-1 +4y* =4

&
2(x-1 o A
(x Tw%&

A

grad. of normal =
x-1

N}
2
diagram, the normal should have the y-intercept below the O

B

1e. IM.

Since gradient of y = 235~ 5 positive, from the

B

4| X2
2
For the point oﬂ.% , grad of normal = ool - 243,

s 5

3
Equation of line: y = N»\Wx Y (since y-intercept is |..M.v

© NJC 2025
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p=|sint |, q=| -sin2¢

-1 a

Pxq
cost cos 2t

sint (x| —sin2¢

-1 a
asinf—sin 2¢

= —0 COSt —Ccos 2t

—sin 2fcost —cos 2¢sint

0

=0

0

Method 1: Equate k -component to 0

~sin2¢cost —cos2tsint =0
—(sin2tcost+cos 2t sint)=0
—sm3=0

2n
3

For Immzwnuouhnm.

ﬁ\rﬂ:nm“

(o 2)ren2]) o
()

a=1
When ~HN|§
3

- Qnomﬁmu+nom~ﬁmﬂ.u =0
3 3
()
2 2
=-1

. T 2n
Final answers: nnwvaur Nulw:,a

L
|
—_—

© NJC 2025
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cos 2t kcost

—sin2¢t |=| ksint
o -k

From j-component:

—sin2t =ksint

—2costsint =ksint
—2costsint—ksint =0
sint(—2cost—k)=0

sint=0or —2cost—k=0

k

=0 (rejected = 0<z<7) or cost =~

From i-component:
cos2t =kcost
2cos’t~1—kcost =0 .
2cos’t—kcost—1=0

k

Sub cost = ) into equation 2cos” ¢z ~kcost—1=0:

ORE

Br

—t+—=1

2 2

k=+1

Since o=k, a=-lora=1.

When a =k=1, t=cos™ OW NNlmqn.

When a=k=-1, t=cos™?| -= uw
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101300
" 2037

=1.4935x10*
P=1.4935x10"|293— 6.5 >

A

When /2 =8.848,
P =1.4935x10"[293 - 6.5(8.848) """

=32500 (to 3 s.£)
The atmospheric pressure is 32 500 Pascals.

)

P

101300

0

45.1 A

Either

The model suggests that when altitude is greater than 45.1
km, atompheric pressure increases (to infinity) as altitade
increases, which is not possible.

Or
As the temperature T measured in Kelvin can only be
positive, the model is invalid if T =293-6.54<0.

©NJC 2025
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P(Y =k)
P(Y =k-1)

12) ,
1-
»nA r)

12 P (1- .UV_NLE

k-1
121
Fi—n )
2!
=i ?)
1
S

12-k

?Lv_cwmscwns_cls
_(13-K)p
~ k(1-p)

(Shown)

Given mode is 4,

P(Y=4)>P(Y=3)
EVH
wC\uuv
va
4(1-p)
9p>4-4p

4

V[
ST

and

P(Y=4)>P(Y=5)

4 5
— < p< -
Hence B )4 T

10
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13

(b)

Method 1

LetE, C and W represent a engine, carriage and wagon
respectively.

Consider the arrangement:
ECCCWW_

Number of ways to have the remaining 3 engines
together in one of the six slots
=6

Number of ways to have the remaining 3 engines
separated into E and EE
= 6 x2

2

=30

Number of ways to have the remaining 3 engines all
separated
6

3
=20

Total number of ways to form the toy train
=6+30+20

=56
Method 2

No. of ways to choose 5 slots out of 8 for three
8

carriages and two wagons = 5

No of ways to order three carriages and two wagons
8

=] Ix1
5

Total number of ways

= 8 x1x 3

15 3/ (remaining three slots are to have three
=56

engines)

© NJC 2025
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® (54,183)

@ (32, 120)

> 5

(i)

The equation (B) p=c+ 4 is a better model because from
s

the scatter diagram, as s increases

(i)

TAL FLOAT DEC REAL RAD

i nReol
y=g+bx

a=276.8793319

b=-4822. 643889

r:=@,9461051441
=~0.9726793635

p=27688- 28226 (5 ¢y
s

4820

s
product moment correlation coefficient, 7 =—0.973 (3 s.f)

p=277-

(3s.f)

(iv)

when s=45,
p=276.88- 38226

45
p=169.71(5 s.£)
p=170 (3 s.f)
Since 5 =45 lies within the range of values of s [32,54] and
the product moment correlation coefficient, r =—0.973 s
close to -1, which indicates a strong negative linear

1

correlation between p and ~ , this estimate is reliable.
5

© NJC 2025




BP-440

G20ZOrN @

(¢0)-1=(1m10rre1p [2UY Sumes)d
‘saseyoInd [euUOnIppe ¥ YV

{£°0) = (so10ureYo [eUY Suryo3 wou)d
‘soseyjomd [euoIIppe U 1OYY

0= (30ere reuy Sunes jou)d
juamadwo)) Surapisuc)) 17 POURIN

or_
hEUIﬂN]'blﬂ'l
AL E: o
AL €
01 meu o1 ho_u Sth 01
T el B Sl Il et Bl b e
€ AL eAL) e\L) ¢

SILIDG ILIPW0IL) 1] POYIRA

(an)

91

19A0 uany]

GZ0COMN®
T:RWMH ‘d MV|~nu ‘d
L 3 ()

169¥20°0 =
18_

z
(6x6x1)€ _

(2)e

(suodnoo saxy Jo mo y, auo Apoexo)u
(suodnos soxyy yo 0 gy )u

fungeqoid paxmbay

Bupuno)) :7 POYRIN

169¥70°0=
18 _
5
w0 _

000

O len

(v 30 1ey0ereyo SUO Aj0EXR)d
(Aeanpedsar ) pue g ‘y jo 1o10erEyd U0 Appexa)

900°0=
(ro)s=

(va0)a+(gvo)a+(rogq)a+
(ovg)a+(go¥)d+(0oay)d=

(Aranoadsas ) pue g ¥ 3o 1910vIEY0 AUO Apoexa) g

( 3o 1o10ereyp auo Apoexa)d

{Kjoanyoadsar ) pue g ‘p Jo 10j08IEYO SUO Apoexa)d -

J Jo 10joeretd auo AJjoexa|

D pUe g SIe SIoRIRYO OM] JYI0 U} d

T POURIA

(m)

&To=
(10) (ro-D)+(ro-D(ro)(ro-n+ (ro-1)(1'0)=
(wrw)a+(yry)a+(ryy)d=

(v 3o axgord auo mchuv d

s1




BP-441
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Each lunch box produced on that day has an equal chance
(the same probability) of being selected.

The event of a Iunch box being selected is independent of
another hunch box being selected.

(i)

As the distribution of the heights of the lunch boxes is
unknown, a large sample size (of at least 30) is needed to
apply the Central Limit Theorem so that the sample mean
follows a normal distribution approximately.

Unbiased estimate of population mean,
x=13+ 38 12,025
48

Unbiased estimate of population variance,
2
st=L S.oNIE =0.25
47 48

(iv)

Let the population mean height of the lunch boxes be 4
cm.

To test:
H,: 4 =12.8 against
H,: 4#12.8 at 10% level of significance

Under H,

- 0.25 ) -
X ~N|[12.8, Ty approximately by the Central Limit
Theorem, since the sample size 7= 48> 30 is large.
Hence Z=2128 _n(0,1).

0.25
Vs
By GC, p-value =0.0833 < 0.10
(or _Naa_ =1.732<1.645=z_,)

We reject H; and conclude that there is sufficient

evidence at the 10% significance level to claim that the
population mean height of the lunch boxes is not 12.8 cm.

© NJC 2025
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18
) To test:
H,:4=128 against
H, : 4>12.8 at 2% level of significance
Under H,,
= 0.04 . ..
X ~N|12.8,—— | approximately by the Central Limit
n
Theorem since the sample size # is large
Hence Z = X-128 ~ ZAP C.
0.04
n
Let the critical region be x>q.
P(X2a)=002
p X-12.8 > a-12.8 002
0.04 0.04
n n
a—-12.8
>2 20 |
PlZ> 02 0.02
n
(a=28)Vn _, 517480
0.2
0.411
a=128+
Nn
The critical region is x>12.8+ 0411
n
©® NJC 2025
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@ | x~ zAm.ﬁo.%v

E(G)=E(18.0X)= 18.0E(X)=18.0x54=97.2
Var(G) =Var(18.0X)=18.0"x0.5* =81.0
G~N(97.2,81.0)

[]

i

I

i

I

]

I

i

I

i

I

[

I

!

}

u=972 G
) |G~ N(97.2,81.0)
i
hu,oq.w G

P(79<G'<106)=0.814 (3 5.0)
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