2025 NJC Preliminary Examination H2 Mathematics Paper 1 Solutions

1 Suggested Solution
Let the exchange rate for US Dollar, Japanese Yen and
Chinese Yuan be 1 to U, 1 to J and 1 to C Singapore Dollars

respectively.

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

U =1.2856, J=0.00862, C=0.17905

For Maybelline,

128564 +1200(0.17905) = 568.40

a=275

© NJC 2025



Suggested Solutions

)

(1+i)z+2w:—2+4i

3z—w=4+2i
=6z-2w=8+4

Solving simultaneously by elimination:
(6+1+i)z=-2+4i+8+4i
(7+i)z=6+8i
6+81 7-1
7= R
T+1 T-i
_ 42-61+561+8
- 50
~ 50+501
- 50
=1+1

w
=37 -4-2i
=3(1+1)-4-2i

=—1+1

(i)

E
z
=1+
1+1
—14+1 1-1
= —X—
1+1 1-1
_—l+i+i+l
12 +12
=i
w=iz

Alternative
w

zZ
—1+1

14
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Rotating line segment OZ by g anti-clockwise about the

origin will give OW.
Or

line segment OW is a anti-clockwise rotation about the

origin by g from line segment OZ.
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3 Suggested Solutions
) y }
V="
E X—a
(0:4)
KN
2N
R
(ii) b
= (x—a)
(x—a)zzb

x=a—+b or x=a+b (rejected since x<a)

x<a—ib or x>a
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4 Suggested Solutions

y=1-¢"=x*, g>1

y=f (x) is a semi-circle.

)

-

(4.1)

—q,1)) x=—q’ -1 x=4/qg" -1

|

I
I
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|

(ii) y=1- qz_xz

Replace y with y+1:

y+1:1—\/q2—x2
y=— / 2_x2
Replace x with gx:
2
y==\g"-(q)
y==q1-x"
Replace y with gy :

qy =—qN1-x’

y:—\/l—x2

Translate 1 unit in the negative y direction.

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

1
Scale by a factor of — parallel to the y-axis.
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Suggested Solutions

)

Given vertical asymptote at x=2, p=-2
_2x° +hkx+8
B x—2

dy (x=2)(4x+k)—(2x" +kr +38)

dx (x—2)2

=0

((—4)—2)~(_4(—4)+k)—(2(—4)2 +k(—4)+8) -
(=6)(~16+k)—(32—4k+8) =0
k=28

Given i

b

By long division or otherwise,

2
_2XTH28xH8  an T2
x—2 x—2

0

Equation of oblique asymptote of C'is... y =2x+32

(i)

i (4,12)
/

(—0.292,0)
(0, -4)

=
I
(S}

"y
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6 Suggested Solutions
(a) 1 (l—r3)
i S =— S, =
(@ Y 1-7 and } 1-r ’|r|<l
Method 1
(1Y
1-r \1-r
(1-r)
I= , since — #0
1-r -r
1-r=(1-r)
1—r=1=-2/"+7°
P =2r+r=0
> =2r*+1=0, since r #0
(r—l)(r4+r3+r2—r—l)=0
Since 7 #1,
e+t —r—1=0
Method 2
1 2
::(1”24‘7"4‘1)
l:(r2+r+l)2(l—r)
(7 +(r+1)) (1-r)-1=0
(1) 20 (147) |(1=7) 1= 0
F(1=r)+(1+7)(1-7)+27 (1-17)=1=0
(r4—r5)+(1—r2)+r—r3+(2r2—2r4)—1:O
r+rt—r=rt =1 =0
r*+r+r —r—1=0, sincer #0
(@ | By G.C., since |r|<1
(ii)
r=-0.661 (3 s.f.)or r=0.848 (3 s.f.)
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(b)

Sum of first 4n terms

=2 2(7)+ (4n-1)(a)]

=28n+8dn* —2dn

Terms to be removed,
7+3d,7+7d,7+11d, ...,

(First term = 7 + 3d ; common difference = 4d ;
No. of terms removed = »n terms.

Sum of removed terms
=g[2(7+3d)+(n—1)(4d)]
=§(14+6d+4dn—4d)

:g(l4+2d+4dn)
=7n+nd+2dn’

Sum of remaining terms
=28n+8dn’ —2dn—"Tn—nd —2dn’

=6dn* —3dn+21n

Method 2

Sum every three consecutive terms as a single term i.e.
T+(7+d)+(7+2d), (7+4d)+(7+5d)+(7+6d), ...
= 21+3d, 21+15d ,21+27d
In the progression above, first term is 21+ 3d, common
difference is 12d , and there are »n terms.
Sum
=2(2(2143d) +(n-1)12d)

2
:21n+3dn+n(n—1)6d
=6dn’ —3dn+21n
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Suggested Solutions

@

x=e", y=£,1t20.

Sub tzlnTx into y=1":

_ (ln_x)
YT
1

=y :E(lnx)2

(i)

d 1
—=—(1
dx 8x(nx)

Steepest gradient:

dzy

d®

_ddy
dx dx

. 1
=x=e€ (smce—;tOforxeR]
X
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(iii)

1
Point (G’Ej is the point with the greatest gradient.

When =0, x=¢*® =1, y=0
Point (1,0) is the initial point.

For t>0, x>1,%=i(lnx)>0.

8x
yA
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8 Suggested Solutions
() a_
a—x
=a (a — x)_ -1
-1
_4 (1 _ f) 1
a a

I
7N\

ek

|
Q| =
|

I

—_

Il
7 N\
p—
+
|
T
N—
|
| =
N—
+
—~
=
2
N
N—

|

| =
N
N

+
N

|

T

I
Q| =

+

+

Validity range:
X

a

<1

-1

[

—<1
Jal

<1

X
a

|x| <a (since a>0)

—a<x<a

@ | e, s

a a
x 3
=l+—+—-—+
a 2a
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(iii)

J‘Eea—x_l dx
0
4 2
zf21+£+§x—2dx
o a 2a
21X
=l x+—+——
| 2a 24’ 0
2 3
a a
NGNG
=| — + —
2 2a 2 a4t
11
=—uq
16

a

: : -1
The neglected terms in the expansion of e~  for

a ..
0<x< 5 are all positive terms.

2
The approximating curve 1+ . % x_2 +...will be below
a a

4

y=er .

Hence area under the approximated curve will be smaller

a

Ay a
than area under y=e«~ for 0<x< 5
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(2)

Jx(—sin(f%lnx)%jdx

=xcos(3Ilnx +3Isin(3lnx)dx

)~
)
)
)

os(3Inx +3{xsin(3lnx)—fxcos(31nx)é dx}
X

s(3Inx)+3xsin(31nx) 9J.cos 3Inx)dx

IOICOS(Slnx) dx =xcos(31nx)+3xsin(31nx)+c

Icos(3lnx)dx:%cos(3lnx)+i—gsin(31nx)+C

(b)
(1)

o ()
=_[ 1+\/;dx

3
=x+—x’+c

—x (1—x)(1+J¥)

ot I s o
1—x)(1+x

e

=J.1+\/;dx

3
=x+—x?+c
3

(i)

du 1 1
—1- = __ - _
u \/}:dx
1
dx
I

=j i~—2(l—u)du

=2j 1= L gy

u
=2(u—Inu)+c, since 0<x<Lu>0
:2(1—\/;—1n(1—\/;))+c
=—2\/;—21n(1—\/;)+C
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[ P ]
_x_gx +2(1-Vx ~In(1-V)) e

3

:—x—§x2 +2—2\/;—21n(1—\/;)+c

3

z—x—§x2—2\/;—2ln(1—\/;)+C
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10 Suggested Solution

(i) ul=S1:1

(ii) un :Sn _Sn—

2

(n+1)[(n—l)!} '

Check for u, :
2 2

(D)[(1-1)1] 2(01)

2

(e[ 1)1

So u, =

I=u,

Forn>1, u, =

(iii) L o2
" (n+2)(n))
2
ty, __ (n+2)(n!)
2

© NJC 2025




16

© m—1
= E u, — E u,
r=1 r=1

=3310‘1°
m!
By GC,
m 2
m!
13 3.21x107"°
14 2.29%x107"

Least value of m is 14.

™) T As n o0, (n41)l >0, —2— 50
(n + l)!
Therefore S, convergesto 2.
) W, +u,  +u, ,+..
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11 | Suggested Solution
()
YA
y=1f(x)
(2,%+3j
e/
o —
R, = (0, 4 3)
2
(i)

—l E( gj(s1ncex>)
2 Va2

For x>2,
a
y==
X
a
xX=—
y
f1(x)=2
(1)="
4 for x e R, 0<x<?
X 2
l E x-Z forxeR, —<x< 743
2 4 2 2

(iii)

Since R, =(3,0) <

l\.)lr—'

oo} D;, fg exists
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(iv) | Method 1:

Method 2:

fg(k)=F(3+¢")

:3fe" ('.-3+e" >3>2)

a
3+ef 7
7=3+¢"
4=¢
k=In4
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12 Suggested Solutions

@ |y=0

ii — SN
® OM=OA+/1(OB—OAJ,OS/1£1

0 10) (0
oM =0+l 0|-lo]lo<i<I
3 4) 3
104
oM=| 0 |,0<i<l
3+4
OR
10-10u
oM=| 0 |0<u<i
4—pu
(iii) 6) (104 6-104
MC=0C-oM=|4|-| o |=| 4
2 3+4 -1-A
Method 1:
6-104) (0
MC-EC=0 = | 4 [0|=0
“1-4 )1

-1-1=0 = A=-1
Hence, since 0 < A <1 for a point on line segment 4B,

cables will not be perpendicular.
Method 2:

0 10 104
OM=(0|+1| 0

= 0
3 1 3+ 4
6 104 6-104
MC=0C-0M=|4|-| 0 |=| 4
2 3+4 -1-1
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cos ZMCE = M

‘Jé?c

6-104)(0

4 4o

—1-2 1
J(6-104) +4* +(~1-2)

1+4
J(6-102) +4 +(1+4)

2

From GC, for 0< A <1, ZMCE is always greater
than g (i.e. between 97.9°and 109.4°). Hence it is

impossible for MC and EC to be perpendicular.

Method 3:

If both cables are perpendicular, it is necessary that M
is a point that is vertically 2 units from the horizontal
ground.

z-component of OM is 3+ A4, where 0 < A <1. This
means that the z-component is always greater than 2.

Both cables are never perpendicular to each other.

(iv)

Solving ECFG : x—y =2 and O4AB: y=0:

Method 1a: Intersection of planes (using GC)

X 1 x\(0

yvil=1|=2and |yl 1|=0

z 0 z )0
From G.C.:
NORMAL FLOAT AUTO REAL DEGREE MP n
PLYSHLTZ2 APP

SOLUTION SET

x182

x2=0

X3=X3

MATN TMODE I SYSM ISTOREI RREF

2 0
r=/0|+A4]0|,A€R
0 1

Method 1b: Intersection of planes (w/o GC)
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Solving simultaneously, we getx =2, y=0 and
zeR.

Equation of line of intersection /p :
2 0
r=/0|+4]0[,A€R
0 1

0
Points F'and G lieon / so F'G 1is parallel to | 0 | and is
1

parallel to CE .

Hence, ECFG is a trapezium.

Method 2: Solve for points F and G

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

104
r=| 0
3+ 4

10/1—022:>/1=%

m[lj
5 2
OF = 0 = 0
3+l 16/5
5
To find G:

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

r=u|0]|:

0
H=—0=2=pu=2

2
0G=|0

0
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2 (2 0 0
GF=0F-0G=| 0 |-|0|=| 0 |=k|0], for
16/5) (0) 16/5 1

non-zero k.

0
GF is parallel to | 0 | and is parallel to CE .
1

)

Method 1: Apply £G | EC

Since EC is perpendicularto z =0, EC 1 EG-

2 6
0G =0 ,ﬁ‘ =| 4 | (FG and CE are vertical poles )
0 0
Perpendicular height of trapezium ECFG
2 6 —4
[EG|=| 0 |-| 4| =] -4 | =442 (or {32)
0 0 0

Method 2: Use of [ax —

;
b

To find 0—F> :
Solve equation of | = and L simultaneously:

0 10 2 0
O0[+A] O |=[0|+ul0
3 1) lo 1

104 2

0 |=|0|=1=02,u=32

3+4 u

Sub ©=3.2:
2 0 2
OF=|0|+32/0|=| 0
0 1 32

Hence shortest distance from C to line FG is
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- O O

2 6 0 —4 0
=l O [=|4||x|0 —4 x| 0
3.2 2 1 1.2 1

=32 (or 412 or 5.66 (5.65685))

—_ O O

Method 1: Area of trapezium formula
EC=2,FG=32

Area of ECFG

=%(3.z+2)(\/3_2)
=%(2+3.2)(4\/5)

=(10.4)v2

= % 2 sq units

Method 2: Use of area of triangles

Area of triangle ECG
0) (-4
:lECxEG:l 0|x| —4
2 2
2 0
0) (4 0) (1
Lo x| -4 =1|2||—4| 0|x|1
2 2
2 0 1 0
0) (1
=4/ 0[x|1||=42
1) (0
Area of triangle CFG
_Lerxca
2
| -4\ (-4 | —4) (2
=—| -4 |x| -4 |==|-2|| 4 |x| 2
2 2
1.2 -2 1.2 1
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—-6.4
1 2
= —|-2||| -6.4 | =/2(6.4)" =6.42
pHa) 64| ~\2(6" -6
Area of ECFG
=42 +642

~10.42

= ?2 2 sq units
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