2025 TJC Prelim Exam H2 Math Paper 1 Solution

1(a) )2
Vo 9.9 9 _1xa(2) == (constant)
Vo u, u,, a (%)n 9 3

for all positive integers n.

Therefore {vn 1s a geometric sequence.

o = BB

=4 a =2 (rej —2 since a is positive)
2 Differentiate xy =1+ (x—y)’ w.r.t. x,
we have xd— 3(x—y) [1 _d_yj
dx dx
At y=0, x=-
Gradient of tangent at 4 (—1,0) is — Y 3(1—QJ = & = 3
dx dx dx 2
3(a) a a .
= = Completing Square
Y Yo B —(x_py \Completing Square)
{ replace x by x+b
a
r= b —x’
Translation of b units in the negative direction of the x-axis.
3(b)
y .
|
1
1
1
: 1
(2,0.25) ' Ry
y=0 ; - X
1
:
1
1
1
|
x=0 x=4
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4(a) | Using Sine Rule,

BC 1
sin kil sin (n + 6’)
3 6
BC 1

. T LT T .
sin— sin—cos@ + cos—sin @
3 6 6

BC__
ﬁ 1 cosd + V3 sin @
2 2 2
BC = 3
cos O + \/g sin @
4(b)
BC = 3 (since @ is small)

(1—922}“/?9

:JgLFJ%—E—}

~\3|1- \/59—72 +(\/§9—‘9—2ﬂ

2
~3|1- ﬁ9—7 +392}

2
:J§1—$%+7§j
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5(a) 2x-25 _ 5
¥ -2x-3
2
2x—25-2(x* —2x-3)
<0
x*=2x-3
2
i al EP
x*—2x-3
I (x—3V -
% < 0 o (1)
x°—2x-3
Since the numerator —2(x—%)2 —2 <0 for all real values of x, ¥ =2x-3>0.
(x=3)(x+1)>0 .
x<-lorx>3 -1 3
\\\\\\ /// g
S(b) | Replace x by |x +1

3

from (a),

x+1 <=1 or |x+1)>3
|x+1/ <1 has no solution

[x+1]>3 => x+1>3 or x+1<-3

x>2 or x<-4
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6 .
@) Using ratio theorem, OX = 3ath
6(b)
ab= |a||b|cos(zJ 3
6 2
6(c)

W:(W{-b)b =(%(3a+b).|%|}|%|

— |(3a-b+b-b)

o=

-4 2 (sl bfeos Z+pf |
4 6

-1 L) 3/12(£j+/12]
4\ A’ 2

2+33

2 3 b (Shown)

Alternative solution:

O = b — XF— b ¥ _ 3, [ 1

133 2433
g Mg
- OY = 2 +§J§ b, (Shown)
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6(d)

Area of AOXY = %\ﬁ x ﬁ/’\

[3a+b]x{(2+3‘/§)bj

4 8

1

2

(2+3\/§)

‘(3a +b) xb‘

(2+3\/§)

a |3a><b+b><b|

_3(2+3J§)

|a><b|
64

where bxb =0

(|a| = |b| = A =radius of circle)
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7(a)

For Mabel:
Amount of money Mabel saves in a year

=$(101 + 102 + ... +112)
=$%(101+112)=$1278

Amount of money Mabel saves in 5 year =$1278x5 =$6390

For Janice:
nth Amount at start of month ($) | Amount at end of month ($)
mth
1 100 100(1.003)
Jan26
2

100+100(1.003)
=100(1+1.003)

100(1+1.003)(1.003)
- 100(1.003+1.0032)

100(1.003+1.0032 +---+1.003")

100(1.003)(1.003" 1)
- 1.003-1

At Dec 2030, n =60.

Therefore,
100(1.003)(1.003% 1)

1.003-1

Amount Janice saves in 5 years

=$6582.85 (2d.p.) [Al]

..Janice will have more money in her savings account than Mabel has in her piggy bank.
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7(b)

At end of 4™ year,
Mabel will have $1278 x 4 = §5112
100(1.003)(1.003* 1)

1.003-1

Janice will have =$5169.97 > $5112

At end of 3" year,
Mabel will have §1278 x 3 = $3834
100(1.003)(1.003* -1)

1.003 -1
Therefore, the year when Janice’s saving is more than Mabel’s saving happen in 4" year (i.e.
2029). Let it be the £ month.
Then set Janice’s saving > Mabel’s saving

100(1.003)(1.003** 1)
1.003 -1

N (1003003)(1‘00336#( _1)—3834—5[199‘”‘7] >0

Using GC, we have k >4 . Therefore, the month and year is Apr 2029.

Janice will have =$3806.97 < $3834

k
> 3834+5[2(100)+(k—1)(1)]
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8(a)

2z 4w =2-4i (1)
iz—w=2i ()
2—4i—|w|
2
Substitute into (2):

,(2—4i—|w|J ,
| ———— |—-w=2i
2

2i+4—ilw]—2w=4i
Letw=a+ib, a,belR,
2i+4—ia® +b* —2a+ib) = 4i
4-2a+i2—a® +b® —2b) = 4i

Compare real and imaginary parts:
4-2a=0 = a=2 -—-(3)

2-Va*+b* -2b=4 —(4)

Substitute (3) into (4):

2-2b=N4+b*> - (5)

= (-2-2b)" =4+p°

4+8b+4b> =4+b*

b(3h+8)=0

= b =0 (rejected since m # —2 from (5))

From (1): z=

2 3) 3

8(b)

Im(z)
A

«C (-3,2)

Ol ™ 121

Re(2)
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BA represents the complex number 2 —1—z, and
BC represents the complex number —3+2i—z,.

Since ZABC = % Im

B
A is obtained by rotating C through ~ C(- 3% ()

90° in anti-clockwise direction about B.

1(-34+2i-z,)=2-1-z, Q
D(Z4 A(z,

- 3i- 2- iz,=2- i- z,
(- i)z,=4+2i
44+ 2i, 1+1 2+ 6i .
= - -= =1+ 31
-1 1+1 2

Re
- 1)

2,

AB=DC
1+3i-(2-1)=-3+2i-z,
z,=—3+2i+t1-41=-2-2i
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10

W
9(b) - dr 1 -1
X = —_ —_— ] —— =
t e £ 7 dy 7 +1
d 1 2+l | & £l
y: —_— —y:1+—2: 3
t dt 4 t
Tangent parallel to y-axis = % is undefined
= £-1=0 = t=+I
© Att:2,d—y:§,x:§,y:3
de 3 2 2
Equation of normal at =2 is
—E——é(x—éj or y——§x+3
4 2 5 2 5
R R N e
=—=x+3 - 2
y=-3 2
Sub (1) into (2):
t—lz—z(t+1j+3
t t
ST VR W Y
5
= 3p_3-2oy

= t= —% or t =2 (this is already used)

So coordinates of Q are [—%,%)
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11

10(a) d 2x X
1-x° = -
2J1 RN
1 1
j cos ' xdx = [xcosfl x]l —I [— ! }dx
-1 oda 1-x°
"1 2x
~1(0) = (~1)(z) — j - dx
(0) = (=1)(=) 2 e
1
=7m— [\/1 -x’ J
1
=r—-0
=r
10(bi) | Translate the graph of y =cos™'(x—3) three units in the negative direction of x-axis to
obtain the graph of y =cos™' x
10(bii)

A

T

A B

2 4

4
Area of the region R = (2)(7[) +J. cos™ (x—3)dx
2

1
=2 +J cos ' udu
1

=3z
Alternative Method:

Area of the region R = I 3+cos ydy
0

= [3x +sin y]:)r
=3
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10(c)

_

(TD

Volume generated when rotated completely about y-axis

0

T

T

T

Jo

1 . ) 19
=7x|—sin2y+6siny+—
[4 Yy Yy ) J’}

=j nx* dy
=x| (cosy+3)" dy
0

=7| (cos’ y+6¢cosy+9)dy
0

{%(0032y+1)+6cosy+9} dy

T

0
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11(a)

1 2 1+
1 |x|-1]|=|-1+2«
o 1 -3

11(b)

xy-plane = z=0
x+y=6 ..
2x—-y=4 ..(2)

10

DH+@2):3x=10 = x:?

=6——=—
Y 33

10

- iiE?::% 8
0

Hence coordinates of C is (1—,—,0) .

3°3
10 I+«

+ul —1+2a |,ueR

Equation of the ridge line: r=—| 8
0 -3

W | —

11(c)

1) (2
1| -1

a 1

V2+a*6
V2+a*J6 =21+
6(2+a’)=4(1+a)
3(2+a2):2(a2 +2a+1)

|l+a|

1
2 2+a*6

cos 60° = =

11(d)

2
+}t[1} for some AR
1

OE-| -1|=4

2422 2
3—-1 |-|-1|=4
1+ 4 1

2(2+24)-(3-2)+(1+2)=4
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WA Wl w|oo

) 8 8 4
E e E|l-,=,—
0 1.€ (3,3,3)

12(a) | Differentiate w = x*y with respect to x,

% =2xy+x° % .......... (1)
5.2
Multiply x to given D.E., we have 2xy + x> Y_ xy (2)
dx x> +1

Subst. (1) into (2) and replace x*y* by w*:
dw _ wx
dx x> +1

1
e e

.[w_z dw= %IZx(xz + 1)_;dx

1
-1 x> +1)?
W_l = %((—))+ C where C is arb. constant

y=-
x* (\/x2+1+C)

(b)() % = kx(P-x) where k>0

Given that x=4 and %:P—4,
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(i)

—=—x(P-x
d 4 ( )
1 1
o e f e
x(P—x) 4
Ll 1 dx=jldt
P’x P—x 4
P . .
1n|x|—1n|P—x|:Zt+C where C is arbitrary constant
by P
In =—t+C where P-x>0and x>0
P-x 4
L
= Ae* where A=¢°
P—x
P
P_x=le7t
X A
P
£—1=Be 4 WhereB:l
X A
P
x= =
1+ Be ¢
Whent=0,x=4,§—1:B
B P B 4pP
- P P
1 (P;4je Y 44(P-4)e !
(iii) 4pP
x= =
-t
4+(P-4)e

v
~

P
-t
Ast—o,e* 50... x> P

In the long term, all the durians in the plantation will be infected and become bad durians.
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