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Question

1

X -Tx+12=2

x*=Tx+10=0

(x-2)(x-5)=0

x=2or5

Whenx=2,y=-2

Whenx=35,y=1

Length = /(2-5)' +(-2-1)’
= 4.24 unit

2a

~90° <tan™ p<90° or —%<tan‘1p<%

T—X

3x? +15x+20 = 3(x2+5x)+20

= 3 (x+25)" ~(25) |+20

= 3(x+2.5) +1.25

Since 3(x+2.5)° +1.2521.25,
3x? +15x+20 cannot be smaller than 1.
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Question | Answer
4a x*+3x+2 A4 B C
S = —t+
xX2x+1) x x° 2x+1

x? +3x+2=Ax(2x+1)+B(2x+1)+Cx’

When x=—l,l—é+2=C 1
2 4 2 4

C=3

Whenx=0,B=2

Comparing coefficients of x2, 4 = —1

x2+3x+2 1 2 3
+

X2x+l) x x 2x+l

4b

2
j_x_:_g’x-*-_z_ dx:I——+-2—2+ 3
x°(2x+1) x x° 2x+1

= —lnx——g+§ln(2x+1)+c
x 2

3(log; y)2 —2log,y~1=0

(3log, y+1)(log, y-1)=0

1
lo =lor ——
gs Y 3

1
y=5o0r y=53=0.585 (3s.f)

Question

Answer

6a

5in(105°) = sin (60° + 45°)

= sin 60° cos 45° + cos 60°sin 45°

1 1

ol

B0
+1

UJ

ﬁll& Nl»—

22

f?

N

6b

4
%(4)(3C)sin105°=10+2x/§
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%(4)(BC)[‘/5+‘/§)=10+2\/§

4

Bc=2(10+2‘/§)x‘£“/5
Vo+2 V62

_5B)(Ve )

6-2

=5V6 +18-5v2 -6

=46 +3v2-5\2

=4f6-22

- (o5-3)

BP~300
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Question | Answer
Ta 9x+6x= (4x)
2_4_6_:6
4 4
2x x
32 +(§ -6=0
27 \4
2x x
DRORE
2 2
3y,
When u = 2 , W +u—6=0
7 (u+3)(u-2)=0
u=2or -3 (na)
(2] 2
2
x=—h~13 or _l_g_g- =1.71
1n-3— lgi
2 2
8 When x = -2, 2(~2)" +a(~2)" +5(-2)+10=0
4a-2b=6
2a-b=3
eqn 1
When x =3, 2(3) +a(3)’ +5(3)+10=10
9a+3b=-54
3a+b=-18
egn 2
eqn 1 +eqn 2: 5a=-15
a=-3
b=-9
Question | Answer
% 12e-32 29
2
t(lZ—gt)=0
2
t=0or8
-85
9%

distance = I: 12¢ - % ? dx

8
=[6t2—lt3J
2 0

BP~301

4049/01/PRELIM/4E/2025/SOLUTIONS




Page 6 of 12

~128] [o]

=128 m

9¢

a=12-3t

When t=5, a= -3 m/s

BP~302
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Question | Answer
10 y= xe—Sx
dy -3
—=e"7(1 -3~

+x
e (1-3x)

xX=

e (1-3x) =0
1
3

y =—1— or 0.123
3e

97 - (1-30)(3e™) e (-3)

2
When x=-1-, d—22)—<0
3 dx

1 . . .
—,—— | 1S a maximum point.
3e

3

BP~303
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Question

Answer

11a

11b

The 2cos3x = —?—x is equivalent to
4

—2cos3x+1= ——2—x +1 and so its solutions can be found
F 4

from the interception points of the two graphs.

BP-304
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Question | Answer
12 -
® | Midpoint of PQ = (1—;-9- 2;’10) - (5.4)
Gradient of PQ = 2-10_3
1-9 2

12b

12¢

Area = l’

9219
2

10 6 -2 10

= %[(54—4+10)—(20+6—18):|

= 26 unit?

BP~305
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Question | Answer
13a t 1 2 3 4 5
m 6.55 536 | 440 | 3.60 | 294
Inm | 1.88 1.68 1.48 1.28 1.08
2%
"
Kl
0)sv - .
b 4 z 3 4 5
13b InM =2.08
M=8.00
13¢ Gradient = —0.2
k=02

4049/01/PRELIM/4E/2025/SOLUTIONS
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Question

Answer

14a

2
%=—4sin(2x+7r)

£1—}—)-=2cos(2x+ﬂ)+c1

3 :2cos[2(£]+ﬂ}+q
2

3=2(1)+¢,

¢ =1

E}i=2cos(2x+7z')+1
dx

y=sin(2x+7)+x+c,

. 7 V3
r=sm|2| = |+7 |+—+c,
[ (2) } 2

T
Cz—-z—

y=sin(2x+ﬁ)+x+§

14b

Whenx =3, % = 2005[2(3)+ n]+1 = -0.920

y is decreasing when x = 3.

BP~307
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Question

Answer

15

16 1o16(x+1)7 -1

—=—32 x+1)

(x+l)2
(

—4_—32(x+1)

(x+1) =8

x=1

AtL,y=(1——-1=3

+1)2

y-3=—4(x-1)

y=—4x+7

AtN, 0=—4x+7

x=1.75

AtM, 0=—C 1

(x+1)2

x=3or =5 (na.)

Area= U’ls(xﬂ)‘2 -1 dx}—jl'”-4x+7 dx

1.75

"[—16(x+1) —x] |:—2x +7x]

= 2-1.125

= (.875 unit®

BP-~308
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Question

Answer

la

h=T+20t-5¢

=—5(t2——4t)+7

=—5[(r—2)2—4]+7

=—5(t-2) +27

maximum height =27

OR

ih—=—101+20
dr

-10:+20=0

=2

When t=2, h=7+20(2)-5(2) =27m

1b

P +6x+k=k(x-1)

x> +(6—k)x+2k=0

(6-k)' —4(1)(2k) <0

36-12k+k* -8k <0

k*—20k+32<0

(k—2)(k-18)<0

n2<x<18

2a

tan A=2
3

Question

Answer

2b

sinB=E , cosB=—5—
13 1

sin B+3—7r =sinBcos§—£+sin3—”cosB
2 2 2

12 5
=L 0= x>
TR T

OR

sin(B+§£)=sin 27[—£+B)
2 2

BP~310
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=sin(—£+B] =—sin(£—3j
2 2

=—-cosB=——
13

2¢

cosB =2coszg—l

2 e B
13 2

200522:g
2 13
B 9
cos’ —=—
2 13
cos—B——i or —-—3—(rej
V13 13

BP-~311
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Question

Answer

3a

ZPQC = ZPSQ (Alternate segment theorem)

/PQC = /PBC (angles in same segment)

Hence /PBC = /PSQ

By alternate angles of parallel lines, BC is parallel to
os

3b £ZPQC = £PSQ (Alternate segment theorem)
ZPMQ = Z/QMS (Common angle)
APQOM is similar to AQSM (AA Similarity Test)
3¢ Since APQM is similar to AOQSM , oM _PM.
SM oM

(OM) = PM xSM

BP~312
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4a

d d {cosx
—(cotx)=—| =
dx dx

sSinx

i sin x(—sin x)—cosx(cosx)

sin® x

—sin* x—cos® x

sin’ x

1
sin? x

=—cosec’ x (Shown)

OR

%(cot x) = %(tan Jc)_1

—(tan Jc)_2 (sec2 x)

. -2
__[sinx 1
(cosx) (coszx)

cos’ x 1
sin x )\ cos® x

1

sin? x

=—cosec’ x (Shown)

4b

z T
'f3 -—cot‘.zxdx=.[,,3 1- cosec’x dx

[ +cotx]3
_ ”} [ +cot£}
3 4
A L "
3B 4
id 1—lor -0.161

=—+
12 3

BP-313
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Question | Answer
5a 8 k r
General term =| |x*” (——3
r X
= 8 7 (-1) k'(x'3)r
r
8
— 1 ’kr 8—4r
Yy
When 8-4r=0,r=2
2
28k* =7
p=l
4
k=1
2
5b When 8—4r=-4 ,r=3
r,-[® (_D3(1)3 -
“ 3 2
=-7x*
k 8
1+x ) x—= | =(1+x*)(..+7-Tx* +...
(1) (3= 5] (1) 775+
=.+7-T+..=...+0+...

There is no constant term in the expansion. (Shown)

BP-~314
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Question

Answer

6a

AM=2cos 8

BM=2sin8

BC=4sind

Total area = (4 sin §)* +—-(2 cos 6)(4 sin 6)

=16 sin® @+ 4 sin 6 cos 0

6b

16 sin® @ + 4 sin 6 cos 8

= 8(2 sin® 6) + 2(2 sin O cos 6)

= 8(1 —cos 26) + 2 (sin 26)

=25 20 -8 cos 26+ 8

6¢c

R=v22+ 8 =V68
8

tana—-z—

a=76.0°

2 sin 26 - 8 cos 20 = V68 sin (20 — 76.0°)

Ta

2 12
cos” x—sin” x
LHS = —W——
1+2sinxcosx

cos® x—sin® x

sin® x +cos® x + 2sin x cos x

_ (cosx+sin x) (cosx —sinx)

(cosx +sin x)2

cosx—sinx

cosXx+sinx

_ 1-tanx — RHS
1+tanx

BP-~315
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Question

Answer

7b

l1—tanx 2
=—tanx
I+tanx 3

3(1—tanx)=2tanx+tan2x

2tan’ x+5tanx—3=0

(2tanx—1)(tanx+3) =0

tanx=—1— or -3
2

x=0.464 or 3.61

x=1.89 or 5.03

8a

2 Bx _
x‘).

9% — 4| 2x*—-Tx*+2x+3

2x® — 4x2

-3 +2x+3

—3x? + 6x

BP-~316
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Question

Answer

8b

2% =T7x* +2x+3=0

Let f(x)=2x"—7x"+2x+3

When x =3, £(3)=2(3)"~7(3)" +2(3)+3=0

By factor theorem, (x—3) is a factor of f(x).

(x—3)(2x2 —x—l) =0

(x—-3)(2x+1)(x—1) =

8c

x=—l,lor3
2
3y°+2y* —7y*+2=0
3+£2— 74 26 =0
y Yy

7

EOROEO
A AT

1 }
X=— , Kun Ye is correct

y

BP~317
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Question | Answer
9a Height = 3x°
Base = 2x

Area = %(Zx) (3x2) =3x’

%

dy =6x

dx

dy_d &

dt dx dr

3=6xx§—x~
dt

3=6xxgx—
dr

dx 1

dt2x
1

When x =4, & _1
dr 8

Rate of change of PQ = % unit/s

9¢

Il
O
=

[ %)

&|&

X

It
\O
=

~

X

MRS
ool —&|&

:
=]
*®
i
N
Il
It
oo
5
NS
7]

2
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Question | Answer
10a y-coordinate of centre = “1+9 4
10b Let the x-coordinate of the centre be q,

(x—a)' +(y-4)" =25

From the line, y = 4x+9

2
(x-a)’ +(4"3+9—4) =25

(x—a)2+(§x—1)2=25

x2—2ax+a2+19éx2—§x+1=25

2 +(—2a—-8—)x+a2 -24=0
9 3

Since the line is a tangent, b* —4ac =0

(—Za —%)2 4(%)((12 ~24)=0

4o +22 4. 8100 5 2400

0
9 9 9

364’ +96a +64—100a> +2400 =0

—64a* +96a +2464 =0

2a*-3a-77=0

(2a+11)(a-7)=0

a =17 or =5.5(rej)

BP-~319
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Question

Answer

10c

Distance between point and centre = \/(7 - 3)2 +(4-0)’

=5.66 unit

Since the distance is longer than the radius, the point lies
outside.

11a

Cx= J(30-x)" +20’

=/x> —60x+1300

r=*+ L/ “60x+1300
4" 2

11b

1
‘g i ;[%(xz—60x+1300)_5(2x—60)}

2x—60

1
= —t—
4 4% —60x+1300

t1lc

1 2%-60
-+ =0
4 4x* —60x+1300

\Jx?-60x+1300+2x—-60=0

x> —60x+1300 = 60—2x

x* —60x +1300 = 3600 — 240x + 4x”

3x* —180x+2300=0

180+ ,/180% —4(3)(2300
180+ Ji807—4(3)(2300)

2(3)

x=41.5 (rej) or 18.5

BP~320
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