2025 A Math Prelim Paper 1 Solutions

1. (a)

(b)

3z

Sub (1) into (2)
X —x(1=2x)— (1= 2% +5 =0
Xt —x+2x* —1+4x-4x*+5=0
-x*+3x+4=0
x*-3x-4=0
(x—8)(x+1)=0
x=4 or -1

y=-T or 3

Length = \[(4+1)’ +(~7-3)’

= /125
= 5\/5 units
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3(a)

(b)

% (2x—3)e* =2e” +(2x —3)2¢™
=2e”(1+2x-3)
=4e™ (x-1)
[4e (x-1) dx= 2x-3)e™ +c
j4xe2" dx —I 4¢* dx = (2x—3)e" +¢
[4xe™ dv=(2x-3)e™ + [4e* dx+c
[4xe™ dx = (2x-3)e +2€™ +¢
I4xe2" dx=(2x-1)e* +c
j L4xe2" dx = [(Zx —1)e* ]:)
=e’—(-1)

=e’+1

4(a)

ZRSU = ZRUS (RS =RU)

= ZURQ (alt seg thm)
ZURQ = ZRUQ
.. ARQU is isosceles

®)

ZROS =2/0RU (ext £ of a triangle, ARQU is isosceles)
ZRQS = £SPT (angles in the same seg)

ZQORU = ZQPT (alt seg theorem)

o LSPT =2/QPT
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3(@) | 2x* -8x+3=1-4x

2x* —4x+2=0
2(x-1) =0

x=1
Since there is only one intersection point between the curve
and the line, the line is a tangent to the curve.
Or
Discriminant = (—4)2 -4(2)(2)=0
.. line is a tangent to the curve
Coordinates = (l, —3)

®) | (m+1)x* -8x+3m>5

(m+1)x* -8x+3m—5>0
(—-8)2 —4(m+1)(3m-5)<0 and m+1>0
64—12m* +8m+20<0 m>-1
12m* -8m—-84>0
3m* -2m-21>0
(3m+7)(m-3)>0

7
m<——or m>3

3

“m>3
6(a) x -2

22" +1) 26 ~4x* + x -2

—(2x3 +x)

-4x* -2
-(-4x*  -2)
0
. 2x* +1 is a factor since remainder = 0
(b) | 11x-5x*-11 4 Bx+C

(x—2)(2x2 +1) Tx—2 2241
11x~5x" ~11= A(2x* +1)+(Bx+C)(x~2)
Subx =2,
-9=94 > 4=-1
Compare x?,
~-5=24+B =>B=-3
Compare constants,

-11=4-2C = C=5
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o lx-5x-11 0 1 N 5-3x
U(x-2)(27+1)  x=2 247+l
7(a) | Amplitude =3
Period = 47 or 720°
® |,
4__
) /
2ch \/ 4In x
s
© |
4_._
—2T y=3sin—+1
| /
ﬂ/////// o \\\\\\;ii>x<ii:% i
-2
y=-2 cos-J-c-

3sin£+l= —2c0sE
2 2

Sketch y = -2 cos-)z£

Number of solutions = 2
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8(a)

Centre of C, =(2,y)
Grad of normal = %

y-6_3
2-6 4
y=3(-4)+6
4
=3
. Centre of C, =(2, 3)
Radius = 5 units

Equation of C: (x— 2)2 +(y- 3)2 =25

(b)

Let the centre C, = (x, y)

(£+_2 J’_Jﬁ):(s 6)
272 ’

x=10, y=9
Equation of C,: (x~10)" +(y—9)’ =25

9(a)

sin105° =sin (45° +60°)
= 8in 45° cos 60° + cos 45° sin 60°
1 (1 1Y(V3
RAONE &
_ 1+4/3
2\2
=%(\/5 +6)

)

cos(A+B) 2

cos(A—B) 7
cos Acos B ~sin Asin B __2_
cosAcos B+sin AsinB 7

7cos Acos B—7sin Asin B =2cos Acos B +2sin Asin B

Scos Acos B _
9sin Asin B

cotAcotB=§
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(©)

tanB=l
3

cos2B=2cos’ B—1

35

5
or
cos2B=1-2sin’ B

()

5
or
cos2B=cos’ B—sin’ B

wn| A

{(-3) ()

Jio

10(a)

V =nr’h
300 = zr*h
300

h=
r?

®)

A=2nr*+2nr (3(2)
nr

=22+ 800
14
c=60(2m2)+60(@
.

36000
r

=1207r* +

J

(Shown)
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©

36000

%

E— =2407zr — 360200

dr r
ac_,
dr

C=120r*+

36000

r2

=2407zr

= 2407zr -

36000
r2
. 36000
—=oDr =

2407
. r=3.6278=3.63

%C=240m~ _ 36000

¥

2
‘ciir—f 2407+ 2000

¥

When r =3.6278,
C =14884.9=14900
d’c

0

? > (0 = Minimum cost

or

When r =3.6278,
C =14884.9 =14900
X 3.63- 3.63 3.63*
ac - 0 +
dr
slope AN yd

. minimum cost
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11(a)

L=13+6+ 4D+ AB
=19+6cosB@+13cosf+6sin@+13sin b
=19+19cosf +19sind

(b)

R=+192+19% =722
tan” (@) =1

a=45°

L=19++/722 cos(0—45°)

Max L= 722 +19=459m

(©)

722 cos(6-45°) +19 = 45

cos(6—45° ) =

Basic angle = cos™ (———2-2—)

\J722

= 14.620°
6 -45° =-14.620°, 14.620°
-.0=304°,59.6°

12(a)

y—2.25=§(x—3)

’=3"7g

4 .
Hence y = 3 x—1 is not a tangent to the curve at P.

(b)

Ee O e

©
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B_1 ‘2‘1”1}
6 2 3
+llnl or 1—9-—11113 or 2—ln\/faT or E+ln\/I
6 2 3 6 2 6 6 3
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2025 A Math Prelim Paper 2 Solutions

@ [0,
100

or

3000000 = 5000000¢*

1In 3000000 = In(5000000¢")

1n 3000000 = In 5000000 + In &*
1n 3000000 = In 5000000 + &

k =1n3000000 —1n 5000000 = In %

(b) (mi)z
2000 =5000000¢" *

(mé / —1g. 2000
5 5000000
L )
- (2500
of3)
5

t=15.3 min

2(a) | 494> -28u-5=0
(Tu—5)(Tu+1)=
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7=
7
5
1g7=1g>
xlg7=lg>
()
ie ) jog 3 (log,b =182
g7 7 log, a

Note: lgd #lg(A-B)
lgB

2 (b)

log,(2x —1)—log,(x* +2) =log,s 5
log,(x*+2) 1

log, 9 T2
2log, (2x—1)~log,(x* +2) =1

R \Y
o 2x-1)

B

log,(2x—1)—

=log,3
2

(2); 1) _3

x +2

4x* —4x+1=3x"+6
x*—4x-5=0
(x=5)(x+1)=0
x=5 or x=-1(reject)

3(a)

2 =3x*—6x+3

dy _

ol

= 3% —6x+3=0

=3(x-1>=0

x=1,y=-6

Coordinates of the stationary point are (1,—6).

()

X 1 1

1+

dy
dx + 0

+

% —

e
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(1,—6)1s a point of inflexion.

4(a)

pe2sdio Ly
5 250

1
"2—55(t2 —200t)+2

It

:_;R[(t—loo)z—looz]n
=—$(i—-100)2+40+2

=40 ——
2

(¢~100)’

)

Max height =42 m

Time=100s

©

2-—(t-100) =32
250

Ti_a(t-lOO)z =10
(t-100)" = 2500

t=100+50
t=500r 150
.length of time = 100s

Or
42— ——(£-100)’ >32

250
(t-100)" <2500
[(-100)" -50* | <0
[(¢-100)+50][ (:-100)-50]<0
(t-50)(t~150) < 0

50<t<150
Duration=100s
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3(a)

f(x) =x* +2kx+2
£(=2) =(-2) +2k(-2)+2
=—6—4k
(1) = (1)’ +2k()+2
=2k+3
~6-4k =2k+3-3
6k = —6

k=-1

(b)

f(x)=2x"-5x* -3x+10
f(2)=2(2)' -5(2) -3(2)+10

=0
.. (x=2) is a factor
2% —5x2 —3x+10=(x—2)(2x" + bx—5)
Compare x?, —5=—-4+b

b= -1

f(x)=(x——2)(2x2—x—5)
When f (x) = 0.
x-2=0 or 2x’-x-5=0

_121-4(2)(-5)

x=2 or x=
4
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6(a)

s
L))

Powers of x =24 — 61

Since 24 and 6r are even numbers,

subtraction between even numbers will give an even number.
. there are only even powers of x in this expansion.

(b)

24-6r=0
r=4

©

r=5

Term independent of x = 2 —5—) - (— —6-]
7 243
102
27 27
12
27
4
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7(a) | Whent=0,
V=cos— = — m/

(b) When v=0,
cos(£t+——)=0
T 7 T T 3n
Zi4==2 or —t+—="—
4 6 4 6 2
t=i or £=1.33 or 5.33
3 3
T 7
cos(—t+—)=0
(4 6)
T T 7 T n 3
—t+—=— Oor —f+—=—
4 6 2 4 6 2
t=i or E=1.33 or 5.33
3 3

©

T T
s=|cos(—t+—) dt
oo
s=isin(£t+£)+c
/1 4 6

Whent=0, s=—,

N |-

v
I

4[ .. T 7 :| 1
—|sin(—t+—=) |——
/4 4 6 /4

Whent=0 s= -l—m=0.31830m

4
Whent=i s=i(sin£)——}-=imor0.95492m
3 T 2) n &w
When t=4 s=i(sin7—75)—l=—3 or —0.95492 m
/4 6 /4 /4
Total distance travelled = —2-+-:i+3=—8— or 2.55m
T T T 7
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8(a)

LHS =sin® xsec? x +sin x

.3 1 .
=sin” x >— |+sinx
cos” x

=tan’ xsin x +sin x

= sinx(tan2 X+ 1)

=sin xsec’ x

. 1
=sinx 5
cos” x

=tanxsecx

= RHS (shown)

(b)

tanxsecx =5

sinx 1
=5
cosx\ cosx

sin x

=5

cos’ x
sinx = 5(1 —sin? x)
S5sin’x+sinx~5=0
—1+4/(1)* ~4(5)(=5)
2(5)
sinx=0.90498 or -1.10498 (NA)
Basic angle = 64.8215°
x=64.8°, 115.2°

sin x =
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9(a)(i)

_ 2x-6
Y= x—2
&y _ (x-2)2)-2x-6)(1)
dx (x-2)*
2
(-2

When the curve meets the y-axis, x = 0

dy 2 1
dr (0-27 2
Gradient of normal = —2
x=0,y=3

Equation of normal is
y—3=-2(x-0)
y=-2x+3

9(a)(ii)

Forx>2,x-2>0,

=((x-2>0
2

) d . . . .
Since . = ~>0 for x >2, y is an increasing function.

dx (x-2)
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9b

3 3x+1)3+c
3A3)
13
=(3x; ) +C
Y 45, x=2,
45-—-3—4—3 C
9
_62
9
d_y_(3x+1)3+g
dx 9 9

4
——(3x+1) +§—2—x+D
108 9

36:14—014-1—2—4+D
108 9
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Solution 1

10(a)

n=n,(2)"
lgn=1gn, +(klg2)z

Draw a straight line of lgn against z.

1,«;[1.25(10“8 )] =3.58
t=6.7 (6.6 -7.2)

t 2 4 6 8 10
lgn 3.51 3.54 3.57 3.60 3.63
Best fit line
(b) | lgn =3.48
n = 103,48
= 3020
(c) klg2 = 3.584-3.48
7
k=0.0494
d)
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Solution 2

10(a)

n=n, (2)’“
Inn=In(n,)+(kn2)t

Draw a straight line of Inn against ¢.

t 2 4 6

10

Inn 8.08 8.14 8.21

8.28

8.35

Best fit line

(b)

Inn, =8.00
n, =e°
= 2980.957
= 2980

©

@

8.35-8.0
10
k =0.050494

=0.0505
1n[1.25(<e8 )] ~8.223

=63 (6.0 - 6.6)

kln2=
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11(a)

LetB= (x, y)

Distance AB = (x—6)2 +(y—8)2 =15

2

(x—6)" +(y-8) =225 —

Grad AB = %

Equation of 4B: y = g-x ------ 2)

2
Solving, (x—6)2 +(gx—8) =225

25, 190, 125-0

9 3
xt-12x-45=0
(x+3)(x—15)=0
x==3 or x=15 (re))
y=-4

- B=(-3,-4)

Or

Distance O4 = /6% +8* =10 units

Distance OB = 5 units

Let B=(x, y)

By ratio theorem,

5(6)+10x__0 5(8)+10y_
15 15

SB= (—-3, —4)

0

(M)

Grad BC = —i
4

—3xte
Y=7%

—4=—§-(—3)+c = c=—Zé
4 4

Coordinates of C = (0, _25)

LetD= (x, 0)
25
4 _4
x 3
715

x T
16
Coordinates of D = (%—Z—, 0)
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(©

6—30756

16
8 4 -2 o g
4

=l—24+E+Z§— —24——1§E

2 4 2 64

=§4—7—5— or 42—9—9— or 42.8 units®
128 128

or

Area= %(AB +CD)(BC)

1( 125) 15) 5475
== 15+— || = |=—
2 16 JL 4 128
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