2025 NYJC J2 H2 Mathematics Preliminary Exam 9758/1 Marking Guide

Q1

Suggested Answers

Since C has an oblique asymptote with gradient 1.5,
p=15

C contains the point (3, 7):
1.53) +q(3)+r

7 =
3-1
r=0.5-3qg
1.5x> +gx+0.5-3¢
y:
x—1

Turning point at (3, 7):
dy _Bx+g)x-D-d S5x7 4+ qx+0.5-3¢)(1)

dx (x—1)
0 B3+ 9B-D-(1.53)’ +4(3) +0.5-3q)
(-1’

9+¢9)(2)-14=0
Lg=-2
nr=05-3(-2)=6.5

1 of 16




2025 NYJC J2 H2 Mathematics Preliminary Exam 9758/1 Marking Guide

Q2

Suggested Answers

Method 1:
Let the radius of the sphere be » and the height of the cone be 4.

2h+2r=2l=h=I[-r

Total volume, V = 2[1 Thx zlzj+ ﬂﬂ'f
3 2 3

= 7l? (l—r)+§7rr3

21
a_ xl* (=) +4nr’
dr
d—V:O:>47zr2 =7l?
dr

Since r >0, r =—
2

d’v I ..
> =8zr>0 for » =— , ie minimum volume when » = —.
dr 2 2

Method 2:
Let the radius of the sphere be » and the height of the cone be 4.
2h+2r=2l=h=I1-r

Total volume, V = 2(%7[%1 x%lzij%mf} =7xl’h +§7z(l —h)3

d—V=7r12—47r(l—h)2 =0
dh
P =4(1-h)
l:2(l—h) l=2(h—l)
[=21-2h or 3/ =2h
h :é h= %l(reject 1> h)
d’v
Wzgﬂ'(l—h)
2
When h = i, d I; =47/ >0, ie minimum volume when » = —.
2 dh 2
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Q3 Suggested Answers

(a) | Method 1
AB+BC=AC=|4B+BC| =|4c|
:(E+FC)-(E+R“):E-E e[V =vev)
= AB-AB +2( 4B-BC)+ BC-BC = AC-AC
= AB> + BC’ +2( AB-BC )= AC’
= AC?+2(4B-BC)= AC® since AB* +BC’ = AC

— AB+BC =0
So AB is perpendicular to BC and hence ZABC =90°.

Method 2
AB®+ BC? = AC* = ‘@2 + FC‘Z - ‘TC‘Z
= |4B[ +|BC| =[4B+ B[

= |4B[ +|BC| = (4B +BC) 4B +BC)

= |4B[ +|BC[ = 4B-4B + BC-BC +2(4B-BC)
— 2 — 2 — 2 — 2 -,
:‘AB‘ +‘BC‘ =‘AB‘ +‘BC‘ +2(AB-BC)

— AB+BC =0
So AB is perpendicular to BC and hence £ZABC =90°.

(b) | Method 1
By ratio theorem,

d=0D=(1-1)0A+10C =(1-1)a+le.
Area of triangle ABD y y) D 1-4 C

=1‘ﬁxBD‘
2
1
=5 |(b—a)x(a-b)

:%‘(b—a)x((l—ﬂ,)a+ﬂc—b)‘ B

:%|(1—i)(bxa)+/t(bxc)—i(axc)+axb|

:%Kﬂ“_1)(axb)+/1(b><c)—i(a><c)+a><b| since bxa=—-axb.

:%|/1(axb)+/1(bxc)—/1(axc)|
:§|a><b+b><c+c><a| since 0< A <1.

So kzi.
2
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Method 2
Since triangles ABD and ABC share the same height,
Area of triangle ABD

Area of triangle ABC)

_ A (
_/1+(1—/1)
:ﬂ[l‘@xﬁ‘j
2
~Z|(b-a)x(c-a)
:&|b><c—b><a—a><c|
2

=§|a><b+b><c+c><a|

So kzi.
2
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Q4 Suggested Answers
(a)
y
A y=fla—x)
B0, b
> x
E'(a—e\)) D’(a-d,0) A’(2a, 0)
Ca—c,—b)
D
(b)(®) y
i A
| y =gl
I A y=m______
- \PO.p)
v=0 | > X
xX=-n
(b)(ii)
y
A
y = g(lx))
P(0, p)
y= O_J
> X
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Q5 Suggested Answers
(a) U
> (37 =17r+17)
r=m+l
=3 P+ ) (-17r+17)
r=m+l r=m+l
23(21’2 - r2j+17 D (=r+)
r=1 r=1 r=m+l
= 3{%(;1 +1)(2n +1)—%(m +1)(2m +1)}
+17[”‘2m (—m+(—n+1))}
=g(n+1)(2n+1)—%(m+1)(2m+1)
+17[n_m(1—m—n)}
2
(b) | From GC, the term 45 can be found in both series.
NORFAL FLOAT AUTD REAL RADIAN MF n
Plotl  Flotz Plot3 A Y1 Yz
BNYiEIC-1TXHT s |
invo87 (5% %] +iom 5 B
Ll HE
ENYs= e E 385
I\Y4= : 21885
N 5= 9 109385
\Ys= 1 EY6EEE
E\NY?= X=0
(¢) | The nth term of J,

b b
=23 =) -=@3"" -1
S 2( ) 2( )

b
_ 2 3n _ 31171
5 ( )
b
— 3n—1 3 _ 1
5 (G")H3E-1D
= b3

Given b is a positive odd integer, then j, is a positive odd integer

. -1 -
since 3" is odd.

Since the arithmetic progression is 1, 3, 5, ..., the set of all positive
odd integers, each of j, must be a part of the arithmetic progression.

6 0of 16



2025 NYJC J2 H2 Mathematics Preliminary Exam 9758/1 Marking Guide

Q6 Suggested Answers

(@ If | p|=|g|, OPRQ forms a rhombus.

arg(r) =5 (6 -a) +a =3 (a+ )

(b)

A X
Im R
0 AP
/x//’ _
e
} \ d » Re
© \\/\ﬁ—Za
Q}
ZPOQ'=f—-«a

(b)) | Method 1: arg(g')=—(S—-2c) since >2a
Method 2: arg(q')=a—(f—a)=2a-f

O | Jq7=]g
Let F be the foot of perpendicular from Q' to the real axis.
Real part of ¢' =|g|cos(-f +2a)

(Adjacent side of AOQ'F)

Imaginary part of ¢' =|:|q| sin(—ﬂ + 205)]

(Opposite side of AOQ'F' but negative)

Lq'= |q|cos(—ﬂ + 2a)+ i|q|sin(—ﬂ + 2a)

Alternative: g'=|g|cos(B—2c)—i|g|sin(B—2c)
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Q7 Suggested Answers

(a) x=sinZ 6

£=2sin000s9
do
When x=0,0=0.

When x = ,49=£
4

!
2
T % [16sin2 0
J‘2 Y =4 L(2sin00059) do
0o Vl-x Jo V1-sin? @

na 16sin2 &
- 4, s1r21 (2sinfcos ) do
Jo cos” @

T
_ 44Sln99(2sint900s9) deo ('.’OSHS%,\/coszﬁzcosﬁj
Jo cos

T

— | 48sin20 do
JO

z
:4J‘41—cos26’ do
0

T

=[46 - 2sin20]#

(®) jb 1]
S s B

=j1 —(x—l) dx—i—jb&dx

a 1
1/lxz—erl ,’lxz—x-l—l
2 2

—
N | —

(1)62 —x+1)
2

1

1
(lxz - X+ 1)2
2
1

=_2ﬁ+2(%a2 —a+1)2 +2(%b2 —b+1j2
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Q8 Suggested Answers

(a) Note that the sequence is an arithmetic progression with common
difference 1.5

us, =u, +49(1.5)
Ou, =u, +73.5
u, =0.75

(b) | Method 1

n
ZMZ i =U, +u, +...+u,, isasum of n terms of an arithmetic sequence
k=1

with first term #, =0.75+1.5=2.25 and common difference 2(1.5) =3
n
uy, tu, +...+u, = 5(2(2.25) +(n— 1)(3))
= 2(1.5+3n)
2

From GC, for 2(1.5 + 371) >2025, least n =37

Method 2

n

i%k =>"(225+(2k-1)3)>2025
k=1

k=1

Using GC, least n =37

(c)(®) U us

Uys Uy

”1? = Usllys

[0.75+ (k —1)(1.5)]2 =[0.75+(5-1)(1.5)][0.75+ (25-1)(1.5)]

0.75+ (k —1)(1.5) = /6.75x36.75 =15.75
k=11

(c)(ii) | Method 1

Common ratio = ISJ = E
36.75 7
B 36.75(1-(3)")
13- 1_%
=64.31144
=64.311
Method 2
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13 r—1
Using GC, Z{sms(%) J =64.311

r=I1
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Q9

Suggested Answers

(@

k=2
2

When x = % , the function will be undefined.

(b)

3
Df ZR\{E}

1
Rf :R\{E}

Since Ry ¢ Dy, 2 does not exist.

(©)

_ox+l
Y 3
(2x—3)y=x+1
2xy-3y=x+1

2xy—x=3y+1
x:3y+1

2y -1
- 3x+1
f1(x)=

( ) 2x-1

@

Method 1:

2x—1
3(3"_7)“
_ 2x -1
) 3)6—7)_1
2x—1
_9x-21+2x-1

C6x—14—2x+1
C11x-22

© 4x—13
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Method 2:

_3x-7
2x—1

fh(x)

_ h(x)+1 _ 3Ix-7
f(x)= 2h(x)-3 2x-1

(2x-1)(h(x)+1)=(3x-7)(2h(x)-3)
2xh(x)+2x—h(x -1= 6xh(x)—9x—14h(x)+21
—4xh(x)+13h(x) =—11x+22

=

12 of 16



2025 NYJC J2 H2 Mathematics Preliminary Exam 9758/1 Marking Guide

Q10 Suggested Answers
(a) 34 6 L2
Cos(l‘) 1 (t) Q+...:1_t_+t_+...
2! 4! 2 24
jxtz cos(#’)dt
|t 1——+— dr
I ) 2 24 )
8 14
(-l w
0 2 24
t‘) t15
- [— -~y
18 360
x3 x9 xlS
3 18 360
(b) _ 3 9 15
[ 77 cos(y dr = 0.1 0.1 01 600033(5dp)
0 3 18 360
© [ cos(r)dr = l[sin(z3)];; - %sin(x3 )
J t* cos(t’)dt = sm(O 1) =0.00033 (5 d.p.)
(d) The approximation was accurate up to 5 d.p. Approximation was good since

x = 0.1 1s close to zero.
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Q11 Suggested Answers

@) X =y =16=y=x"-16("y>0)

Area required

:JSS\/xZ -16 —(—%x+%jdx
=8.4723
=8.47units’

(b) Volume required
=z -16 dx+%7r(3)2 (6)

3 5
=7{%—16x} +187

4

3 3

67 . 4
= — 7zrunits
3

(c) Volume required
=7(5) (3)-z[ y* +16 dy

3 3
=757 — x| 2+ 16y
3 0

=75z -51r

=187 units’
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Q12 Suggested Answers
(a) dB
— =kB, where k € R.
dt
b
B dt
Integrating both sides w.r.t. ¢,
1
[—dB=]kd
B

In B =kt + C, where C is an arbitrary constant (note that B > 0 since it
refers to mass)

B — ekH—C :Dekt

Given B =100 when t=0:
100=D

Given B=110 when t =1:

110 =100¢"
k= ln%
ml 1Y
..B=100e or 100| —
10
(c) BA
n‘lnl1
B=100e '
100 R
0 ?
The biomass would grow indefinitely if it was left on its own.
d
) %sz—z, where m € R.
dr 3+2¢
1d8__m
B dt 3+2f
Integrating both sides w.r.t.z:
1
[—dB=[—"
B 3+2t
1
=D st
275+t
2 2
InB=—,[=tan™ \/:t +C
3 3
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B e:;gtanl[\/gt}%—C
= De“’;gtan][\/?t]

Given B =100 when t =0:
100=D

Given B=101 when t =1:

101 = lOOngmnl[\E]

101 6
m=|In \/_ =0.03559595
100 S [2
tan —
3

0.03559595 ,1[ 2 ]
——=—tan —t

B=100e 3

_ 10060.0145321an‘[\/?]
_ 10060A0145tan71 [\gt]

(e)

As t — oo, tan™' \/gt —>E
3 2

014532

0. z
..B—100e [2) =102.30893 grams
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