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2025 TJC Prelim Exam H2 Math Paper 1 Solution

1(a) 3y
Y =—9-+ 4 7 xa(z) =§(constant)

Ut a(2)” 9

for all positive integers n.

Therefore {v,} is a geometric sequence.

e~ G042

= a'=4 = g=2 (rej -2 since a is positive)

2 Differentiate xy =1+(x—y)® w.rt. x,
dy 2 ( dy J
we have x = =3(x— -—=
oS-y m
At y=0, x=-1
Gradient of tangent at 4 (~1,0) is Y = 3( - d_yj = & =
dx dx dx

N[ w

BP-~693

3(a) a a

= = Completing Square
Yt B (aopy (ompleting Square)

4 replace x by x+b

a
b —x?

y:

Translation of b units in the negative direction of the x-axis.

3(b)
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4(a)

Using Sine Rule,
BC 1

sin kil sin (E + 0)
3 6

BC 1

.M . W T .
sin— sin—cos@+cos—sinf
3 6 6

BC _ 1
N

— —cosH+—ésin0
2 2 2

B3

B cosl9+\/§sin9

BC

4(b)

_ﬁﬁ
(1 2)+J§9

02
=\/§ 1+ ‘\/i —7

02
~3|1-| 3 -5

2
z\/3_ 1— \/?:9—7

BC =~

2
_ B[ 1-436+ 72

2

(since @ is small)

j
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5(a) 2x-25

x*-2x-3"

2x-25-2(x" -2x-3)
x*-2x-3
—2xz+6x—l9<
x'=2x~3
2
20-y-x
x -2x-3

<0

Since the numerator —2(x —-%)2 —2 <0 for all real values of x,

(x=3)(x+1)>0
x<-lorx>3 -1 3

x*=2x-3>0.

S(b)

Replace x by [x+]],
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>2or x<—4
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6 .
@) Using ratio theorem, OX = Jat+h
6(b)
D 1 b —ppleos(2)- 22
6 2
6(c)

~07:(5)?-1»)b =(%(3a+b)-£} b

bl o]
-1 IT)bI_Z (3a-b+b-b)
TS ——
i)
_ 2*;‘5!» (Shown)

Alternative solution:

OY = pb 3ﬁ=,ub—3a:b :—-—%a-}(ﬂ—_l.)b

XY eOB=0

3 T 13,2
,Z|a||b| cosg+(,u—2)|b| =0

_%|b|2[i2_3—)+(,u—%)|blz =0

1 3‘/§:>,,=2+3‘/§
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6(d)

Area of AOXY = %'E\; X 517’

1

2

(=2}

2433

64

2+3J§

64

_3(2+3J§

64

_3(2+3J§

—_——
——

—
N—

e

S

) 3(2+3J§)

64

3(2+343)

128

22

laxb|

8

28

|(3a+b)xb|

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

(|a||b|sin£]
64 6

M (3)

units?

where bxb=0

(a] =b| = 2 = radius of circle)
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7(a)

For Mabel:

Amount of money Mabel saves in a year
=$(101+ 102+ ... +112)

=$123(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)(1.003)
=100(1+1.003) =100(1.003+1.003*)
n 100(1.003+1.003 +---+1.003")
100(1.003)(1.003" 1)
~ 1.003-1
At Dec 2030, n =60.
Therefore, Amount Janice saves in 5 years
100(1.003)(1.003 -1) 658285 (2dp) [AL]
- 1.003—1 =5658285 @dp)

- Janice will have more money in her savings account than Mabel has in her piggy bank.

9758/01/TIC/25
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BP-~699

7(b) | Atend 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.c.

2029). Let it be the £ month.
Then set Janice’s saving > Mabel’s saving

100(1.003)(1.003%¢+* —1
_ 100(1.003)( )
1.003-1

)(1.00336“‘ —1)-3834—%[199+k]> 0

Janice will have

=$3806.97 < $3834

> 3834+§[2(100)+(k—1)(l)]

(100003
=

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

2z+|w{=2—4i -1
iz-w=2i - (2)
From (1) : z=—2;4;—_—M—

Substitute into (2):
2-4i—
1[—————; |w|)—w=2i

2+ 4—ilw]-2w=4i
Letw=a+ib, a,beR,
Di+d—iNa +b —2(a+ib) =4
4-2a+i(2—a +b —2b)=4i

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

2-VJa® +b* -2b=4 —(4)
Substitute (3) into (4):
2-2b=4+b* —(5)
= (-2-2b)" =4+b’
4+8b+4b> =4+b
b(3b+8)=0

= b =0 (rejected since V4 +b* # -2 from (5))
8

or b=——
3

. w=2—§i
3

,o24-(2-2D) =2—2i+(—§)=—-2——2i
2 3) 3

8(b)

P

«C(-3,2)

N

v

O ™4 (2,-1)

Re(z)
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9

BA represents the complex number 2-i-z, and

BC represents the complex number —3+2i-z,.

Since ZABC = % Im

A B
A is obtained by rotating C through ~ C(- 3,2 ()
90° in anti-clockwise direction about 3.

. . . Re
1(-3+2i-z,)=2-i-z, o
D(z, /)‘4(2" 1)

- 3i- 2- izy=2- i- z,
(- )z, = 4+ 2
4+ 2i, 1+1 2+ 6i
11 1+ 2

\ =1+ 3i

AB=DC
143i~(2-i) =—3+2i -z,
2y =-3+2i+1-4i=—2-2i

9758/01/TIC/25
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10
CYPY QR URrAL FLORT BEC REAL RADIAN TP
Ol R B
R’ @ £ 7 dy £+l
_t_l = Ei_y_—1+_l_—t2+1 dx tz_l
Y= d £
Tangent parallel to y-axis = % is undefined
= f-1=0 = =%l
© N arr=2, &3 423,23
dx 3 2 2
Equation of normal at =2 is
3 3[ 5
—Z=-Z|x-=| or y=—=x+3
2 5 2
@ | ymil pord
t t
3
y=—§x+3 ----- 2)
Sub (1) into (2):
t—1=—é(t+lj+3
t t
= t2—1=—-3-t2+3t—2
5 5
= 8p 3 2.
5

= t= —--;— or t =2 (this is already used)

So coordinates of Q are (— 65 63)

3’8
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11

10(a)

d 1-

x
x — —
le1 x2 \/1-x2
1
Icos"lxdx=[xcos“1x}l ~I x[— ! de
-1 -1 1 2

= 1(0)= (~1)(z) - j J_x_

=rx-0

=T

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)

4
Area of the region R =(2)(x) +J- cos ™' (x—3)dx
2

1
= 27[+I cos ' udu
-1

=3z
Alternative Method:

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

=[3x+siny]
=3z

BP-~703
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12

10(¢c)

.

Volume generated when rotated completely about y-axis

=I x> dy

0

=m| (cosy+3)*dy
0

=x| (cos’ y+6cosy+9)dy
0

i

=7 [—;—(0052)1+1)+6cosy+9] dy
.0

T

1 . . 19
=x| —sin2y+6smy+—

i 2y]o
19 ,

=—n

2
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BP-~704



13

11(a)

U

11(b)

xy-plane = z=0

x+y=6 ..
2-y=4 .(2)
anayhﬂo:x=%

10_8

y=6-3=3
[0
0

10 8

Hence coordinates of Cis (=-,=,0).

3’3

1 10 l+a
Equation of the ridge line: 7= 3 8 |+ul —1+2a
0 -3

],/16511

11(c)

1 2
11]1-1
1
cos60° = d = 1_ |1+a|

V2+a? \/_ 2 2ia?de
V2+a*J6=2[I+a

6(2+a) (1+a)’
3(2 ?)= 2(a? +2a+1)
a’-4a+4=0
a—2)2=0

=S>a=2

~—~

11(d)

2 2
OE=|3 +ﬂ(—l) for some 1R
1

=4

[2+2,1]( J

-1[=4

1+4

2(2+21 (3- —-A)+ (1+ﬂ)=4
1

/1=§

S|
/—“\
— 1o

9758/01/TIC/25
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14
8
3
—~= |8 . 8 8 4
_| ¢ e E[$,8,2
OF 3 ie ( 33’ 3)
4
3
12(a) | Differentiate w = x’y with respect to x,
%xvhz PP A (1)
5.,2
Multiply x to given D.E., we have 2xy + x* L. S— )
dx  Jx*+1

Subst. (1) into (2) and replace x*y* by w?:

dw _ wx
dx x* +1

2

1 x
o=l

[w? dw= % [2x(# +1)_%dx

1
-t £ +1)2
lv_1=%( 1 ) +C where C is arb. constant
2)
——1—=\/x2+1+C
w
——%—:x/x2+1+C
x'y
1

N

(b))

ix—=ch(P—x) where k >0
dr
Given that x=4 and %:p_4,
P—4=4k(P-4)
k=1
4
dx 1
E—ZX(P—X)

9758/01/TJC/25
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(i)

& 1
& l(pP-
a3 (P

Iy el

1l 1 dr=[La
P'x P-x 4

In|x|—In|P-x|= gt +C where C is arbitrary constant

X

In =§I+C where P-x>0and x>0

P
Zy
= Ae* where 4=¢®

)

v

P
-t
Ast>w,e? 50... x> P

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

9758/01/TIC/25
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Section A: Pure Mathematics Solutions

1(a)

y=In(1+e)
e” =1+¢&*

Diff. wrt x, 2e* % =3e¥ (Shown) --(1)

Alternative solution:
y=Inyl+e*

-1
dy 3e™ (1 +e* )7 33
o :
T o(1een)e

2(1+e3")d—y =3e*
dx
26 ¥ 35
dx

wy=Invl+e* =%

i.e.l 2y=ln(1+e3"):>ez" =1+e*

ln(1+es")

(b)

2 N\
Diff. wrtx, 2¢? :—x%}-+4e?"“ (%) =9 - (2)

When x=0,y=%ln(l+l)=%ln2, e” =" =2

Sub into (1): &_3
dx 4
2 2 2
Sub into (2): 2(2)E—¥+8(§) =9 => d_)i=_9_
dx 4

y=11n2+3x+—9—x2+...
2 4 16

©

2

m(m}m(m)—mz

9 2

1 3
—-ln2+51n2+z(~x)+ﬁ(—x) +...

=—lln2—§x+2x2+...
2 4 16
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2(a)

ZZ" 2
L (2r —1)(2r +1)

Replace rbyr+1,
r+l=2n )

C A Qr+)-DRr+ D+

_ r=2n-1 )
T 2r+D)(2r+3)
_ 2n-1 2 . )
Lt (2r +1)2r +3)  2+D(2+3)
1 1 2
5 22n-D+3 15
11
T3 4n+l

(b)(i)

X, =4+5x, forn=123,...
Since sequence convergesto L,
asn—oo, x, > L, x,,, > L

L=J4+5L
I? =4+5L — (¥
I? -5L-4=0

54441

2

L

Since x, are positive numbers, L =

2

5+\/ﬁ

(i)

212 =(4+5x,)-(5L+4) (&™)
=5(x,—L)

Xn+1

(iii)

If x, > L,
x>~ =5x,-L)>0
(xn+l - L)(xn+l + L) >0

=x,-L>0 sincex, >0, L>0,sox,,,+L>0

=>x,,>L

BP-710



3
(a) f:x> %+ e, x20 and a is a positive constant.
y4 : y =ff(x)
o
y=1) :
;
_____ R . T
, 3
N .
1
© ; 3y=t) x
i
xX=a
) | g:ixis1+4x-5% x<2 Y 4
Every horizontal line will cut the / (2, 5) curve at most once.
Hence g is 1-1. Therefore, g™ exists. /
/
(©) | y=1f(x)
y=5-(x-2)
(x-2)’=5-y
x=2+,/5~y
Since x<2, g7 (x)=2—-/5-x
Dg_1 = Rg = (—oo, 5]
d
“ From graph of fin (i), Re= (%,%} c (—oo, 2] =Dg
.. gf exists.
(e)

Re= (5-(1-2),5-(3-2)"] 4

(u
474

J:-]G‘<

—
—

.|
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4(a) | Circumference of base = length of arc AB
2zr =af
r=29
2z
(b) (1) Let & = height of cone
W=a>-r
— a2 ___iz__e2
an’
a’ 2 p2
= (4ﬂ' -6 )
1,
V= '?—’ wr'h
v? lrr r*h’
9
1 ,( &\ & s
=§ﬂ' (-1—6;;) 2(47'[ -6 )
6% (4n* -6*
57671' ( )
(¢) | Method 1
2 6
dv __a 4£_(4ﬂ204_96)
d@ 576n" d6
6
__4a 203 5
= e (167°6° - 66°)
6
26° (87 -36°)
57671
2
v =0 when &’ (87:2 -3 )=
o
2
=3 = 9= 2n\F
3 3
2172
o _ a 2 (487°6*~306")
do* 576x*

When 0=27r\/%,

2y72 6 4 6
d V2 _a 4872 87r 30 64r __ 4a
do 5767[ 3 9 27
) 2
Therefore V is max when 6= 27z\/;

Method 2

<0
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V= 94(47r -&)
5767r
Differentiating w.r.t. 8,
6
dV a d (4 294 66)
d6 ~ 576x° 6
7(l67°0° - 66°)
576
6
3 2
=20 (877 -36%)
9 _0 when ¢ (87*-36*)=0
dé
2
492:5;— = 0= 27r\/7( 0> 0)
2
2Vd—Z+2(d—K) & (487%6" ~300")
do do) 576

2 dv
When 6=2 =0
en 7[\/; de
2 6 4 P
4L et - I Ll | IO
do® 576« 3 9 27

2
Since V>0, — il <0
d6*

Therefore V is max when 6 = 275\/2

@

Note that: 0=27r\/g
r=10—— 27[\/5 -—a\/z
27 2 3 3

(e)

BP-~713




Rate of change of y is —Il— cms”.
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Section B: Probability and Statistics [60 marks]

S | [Solution]
) | Required Probability
= P(Dave hits 2 targets and Rafael hits 0 or 1)+ P(Dave hits 1 and Rafael 0)

R EHGRGE

=0.1932

b) | P(Day was bad given Dave wins)
(0.3)(0.39)

(0.7)(0.1932) +(0.3)(0.39)
=0.464 (3s.f)




[Solution]

(@)®

5

12
Required number of ways = [ 5 ](1

J=3960

(a)(iD)

Alternative method:

2)\3

. 6)(6)\(5
Required number of ways = =
2 )\3)\1

1500

6 6
Case 1: 2 not identical at 3™ storey (2) x 2!(3) =600

: 6\/6)3!
Case 2: 2 identical at 3™ storey ( J( )% =900

(a)(iii)

e[ 1)
et

Number of ways =

Total number of ways = 2250

Case 1: 2 in 1* storey, 1 in 2™ storey, 2 in 3™ storey

=675

Case 2: 1 in 1% storey, 2 in 2 storey, 2 in 3™ storey

=675

Case 3: 1 in 1% storey, 1 in 2™ storey, 3 in 3™ storey

I

(b)

Required number = 768x 20 =15360

Number of ways to arrange the 10 participants = (5 —l)!(2!)5 =768

5
Number of ways to slot in the 2 game masters = (2] 21=20
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Solution

(a)

Let X be the number of faulty bowls in a box of 20 bowls.
X ~B(20, 0.08)
P(X>2)=1-P(X <2)
=1-0.78795
=0.21205 (5 s.f))
=0.212 (3s.f)

()

Let W be the number of faulty bowls in a carton (of 12 boxes).
W ~B(12x20,0.08), i.e. W ~ B(240, 0.08)
P(W <15)=P(W <14) =0.12933 (5 s.))

Required Probability = >C, (0.12933)%(1-0.12933)

=0.0437 (3 s.f))
OR

Let 4 be the number of cartons out of 3 contains fewer than 15 faulty bowls each.
A4 ~B(3,0.12933)

Required Probability = P(4 = 2) = 0.0437 (3 s.£)

©

Y ~ B(12, 0.21205)
E(Y) =np =12x0.21205 =2.5446 = 2.54 (3 s.f))

Var(Y) = np(1- p) =12x0.21205x (1 - 0.21205)
=2.0050 (5 s.f) =2.01 (3s.£)

@

Y ~B(12,0.21205)
Let T=Y +..+Y;.

Since sample size 35 is large, by Central Limit Theorem,
T ~ N(35x2.5446, 35% 2.0050) approximately
ie. T ~N(89.061,70.175) approximately

Required probability = P(T' <85) = 0.314 (3 s.£)

BP-~717




[Solutions}]

8(

respectively.
W ~N(62, 62) and L~N(56, 12%)
P(W <85)=0.95

P(Z < 85_62):0.95
(o2

85-62 _ 6aass

Using GC,

o =13.983 (5 s.f)

Let W and L be the marks obtained in the written paper and lab-based practical

(b)

W — L ~N(62-56, 13.983” +12%)
W — L ~N(6, 339.524)
P(jW -L|29)=1-P(-9<W -L<9)=0643 3s.f)

T ~N(59.6, 93.42874)

P(T <60)=0.517

T=0.6W+04L~ N(0.6 x 62+ 0.4% 56, 0.6% x13.983% + 0.4’ x12° )

(d)

T=
n

T +T,+..+1, ~N[59.6, 93.42874)
n

P(T 258)>095

Method 1: From GC,

BEC REAL RAUIAN MP

HORrNL FLOAT

e

n P(T 258) ss
98 6.54994
98 0.9494 < 0.95 [‘;‘1" 350

99 0.9502 > 0.95 ieq | essus
WL —-—

Therefore, the least n 1s 99.

Method 2 (More tedious)
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P(T 2 58) >0.95

P Zzﬁ——sgi >0.95

93.42874
n
58-59.6

= ———=—xo<-1.64485
93.42874

n
-1.6\n
=27 < 164485
\93.42874
1.63n

: ——
V93.42874

= n2>98.746

>1.64485

Therefore, the least n is 99.

()

The assumption is that a candidate’s mark for the written paper and lab-based practical
are independent.

This may not be valid in practice as the a candidate who does well for the written paper
is more likely to do better in the lab-based practical too.
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9(a)

Assume the queuing time follows normal distribution.

®)

Using GC, X = 4.24 (exact)

Let 4 be the population mean queuing time and Y be the queuing time of a

randomly chosen student.

Null hypothesis H, : =45
Alternative hypothesis H, : g <4.5 (manager’s claim)
At 5 % significance level.

Under H,, X ~ N(4.5 ,91';:)23-]

X'4:~N(o,1)

10

Test statistic: Z =

From GC, p-value = 0.118 > 0.05
.do not reyect H,

There is insufficient evidence at 5% level of significance to conclude that the
manager’s claim is justified.

©

The sample is not random because (one of the following reasons):
e Not all the students from the school were given equal chance to be
selected.
e Students who are friends or from the same class may visit the same food
stall together. Thus they are not selected independently.

@

n—1 n

2
1 (1068_(4.6x50) J
49

50
=(.20408 = 0.204

©

Assumption in (a) is no longer necessary because sample size 50 is large, by
Central Limit Theorem, the sample mean queuing time now follows normal
distribution approximately.

®

Null hypothesis Hy: u=4
Alternative hypothesis H,: > A (student leader’s claim)

At 2 % significance level.
0.20408

Under H,, X ~ N(/l , ) approximately by Central limit theorem since

n =50 large.
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X-1

Test statistic: Z =——>X ~ N(0,1)
’0.20408
50

Critical region = {zeR:z> 2.05375} since upper tail test

To reject H,,
46-4 2.05375

[0.20408 h
50

0<A<447
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10(a) R
y
T it e
8 '
o '
a t
110} -# §
200 1600 X
®) | r=0894 (3s.f)

Even though the r-value indicates a strong positive linear correlation between x and
y, the scatter diagram indicates that a curvilinear correlation exists between x and y.
Therefore the linear model may not be the best.

()

Model I:

As x increases, y increases at an increasing rate.

Model IL:
As x increases, y increases at a decreasing rate.

Model III:
As x increases, y decreases.

Hence, only Model II can be used to model the relationship between x and y as it is
the only one matches the trend of data shown in the scatter diagram.

Alternative solution:
Since the graph of y =a+bInx is concave downwards whereas the graph of

y=a+bx’ and y=a-+be " are concave upwards, the graph of y=a+bnx will
be more suitable to describe the scatter diagram of s and y. Hence Model IT is more
suitable.

©

The regression line of yon Inx is y = 54.269Inx—168.22,
ie. y=543Inx-168 (to3s.f)

®

y=54.269In700—168.22=187.30~187 (3 s.£)

The input data x =700 is within the data range [200, 1600] of the sample.
Furthermore, there is a strong positive linear correlation as indicated by » =0.984 .
Therefore the estimation is reliable.

L(8)

It will remain the same.
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