2024 4E5N Prelim P1 Solutions

No. Solution
1@) | f(x) =3x>—11x3+30x2+39=(x — 1)(x +3)Q(x) +ax + b
Whenx =1, 6l=a+b - eqgn (1)
Whenx=-3, —123=-3a+b - eqn (2)
(1)-1(2) 184 = 4a
a =46
b =15
1b) | f(x) =(x—1D(x+3)Q(x) +46x + 15
f(x)=3=x—-1D(x+3)Q(x)+46x+15—-3
Remainder =46x + 15 — 3
=46x + 12
2(a) _ 3 (R 8
V=3 (4 + h3)
w _3, 72
dh ~ 2 n4 w .
[
Whenh—4, ﬁ—?g;?é—z
=—""T (or 5.1164)
32
dh _ dh _ dv
— =X =
B
— = X 35
dt | [Loz-om
= To7—om cm/s (or 6.84cm/s)
H 2—-5x
2(bi) y==
dy _ e*(-5)-(2-5x)e*
dx (e%)?
_ 5x-7
== 5
For decreasing function, i—j <0
x <§ (or 1.4)
2(bii) | Wheny =0, 2—-5x=0
x =04
dy _
o 3.35(3s.f)
3(a) | 1-3x-3x* A B c

x(x+1)2  x  x+1 @ (x+1)2

1-3x—-3x2=A(x+1)?+Bx(x+1) + Cx

When x = —1, c=-1
When x = 0, A=1
Whenx =1, =—4
1-3x-3x% _ 1 4 1

x(x+1)2  x  x+1  (x+1)2
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3(b) 1-3x—3x2 _ 1 ,01-3x-3x%
f 2x(x+1)? - Zf x(x+1)? d
_ lfl 4+ 1
T2 x x+1 (x+1)2
_1 _ 1
= 2lnx 2In(x +1) + 2D +c
- 2 1
[Accept Invx — In(x + 1)% + 2D +c]
4(a) | 4?2+ (h—8)%? = (k—4)% + 82
16 + h> —16h + 64 = k? — 8k + 16 + 64
h? — 16h = k* — 8k
h? — k? = 16h — 8k (shown)
4(bi) | Whenh =1, 1—-k*=16—8k
k? -8k +15=0
(k—5)(k—-3)=0
k=5 ork =3 (rejected based on diagram)
Let A(O,y)
(1-y)? =52 +y?
1—-2y+y?=25+y?
y=-12
~ A(0,—12)
i _110 5 4 0 o0
4(bii) | Area “21-12 0 8 1 -12 |
= 2|44 — (—60)]
= 52 units?
5(a) | Area =2 (7)(7) sin +(7)(5.6) sin(90 — 0)
+(5.6)(8) sin 6 + (8)(8) sin(90 — 6)
= %sin@ +%cos€ +15£sin9 + 32 cosf
= 51.6cos 8 + 46.9sin 0 (shown)
5(b) | Q =51.6cos8 + 46.9sin6 = R cos(f — a)
R =+/51.6% + 46.92
= 69.729
46.9
tana = —
51.6
a =42.268
~ 51.6cos8 + 46.9sin6 = 69.7 cos(6 — 42.3°)
5(c) | Maxvalue of Q = 69.7
cos(60 —42.268°) =1
0 = 42.268
Corresponding value= 42.3°
5(d) | maximum value of —— = ——
Q%2+3  0+3
1
3
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6(a) | p=4et —Lle2t
2
a=—4e t—e?t
Whent = 0.5,a = —5.14 m/s?
6(b) | 22 _ 4ot _pp2t
dt .
When d—ctl =0, 4ot = 2e2t
e3t =2
t= lln 2
, 3
afa _ 4 -t _ 42t
prei 4e 4e 2
1 d“a
Whent = gln 2, 2z < 0 (max)
6(c) | Whenv =0,
et =1p2t
2
et=8
1
t==In8
3
1
=1n8s
= In 2 (shown)
6(d) | s=—get— %eZt +c
Whent=0,s =0, c =%
-t _ 1 ¢ 17
s = —4e 26 + 2
Whent=0,s=0
Whent =1In2,s = 1.25
Whent = 3,s = —96.806
Total distance travelled = 1.25 + (96.806 + 1.25)
= 99.3m
7(a) | otA-tand 5 624 — 1 Alternative
cotA+tan A A—tand LHS = cotA—-tan A
LHS = cotA-tan4 " cotA+tanA
cotA+tan A 1
c?sA _sinA _ tand —tanA
= o e —+tan4
sinA  cosA
1-tan?A
__ cos?A-sin?A = TttaniA
" cos2A+sin2A
__ 1-tan?4
= cos?A — sin?A = ec?A
= cos?A + cos?A —1 = cos?A — sin®A
= 2c0s’A—1 = 2co0s’A—1
= RHS = RHS
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7(b)

cotA—-tan A
———  =cosA —nT<A<Tm
cotA+tan A

2c0s’A—1=cosA
(2cosA+1)(cosA—1)=0

1
cosA:—E or cosA=1

ref angle = g or ref angle =0
2w —-21

A=—,— or A=0
32 3 21

A:_T[,O,—
3 3

8(a)

y =tanx

d
L = sec?x
X

8(b)

Accept (y =ty g 3Em

. 5 )0r(9y=12x+3\/§—2n)

8(c)

d*y -3 .

— = —2cos °x(—sinx

2 ( )
_ 2sinx

cos3x

_madly _
Atx=%,22=1539

= 1.54 (3s.f)

8(d)

d
2 = sec?x
x d 1
When £ = 0, —==0
dx cos“x
Since sec?x = 0 is not defined, .- the above conclusion is wrong.

4
[3(3x? — 16x + 16) dx + fi' (3x% — 16x + 16) dx
3

+ [x3 — 8x2 + 16x] 4

3

O Wl

= [x3 — 8x? + 16x]

256 256
=2+ (0-%)
=0

The area above the x-axis, bounded fromx = 0to x = g is the

same as the area below the x-axis, bounded from x = g tox = 4.
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10(a)

~ B (Ze, S)

10(b)

Area = ffef—c dx + (g) (e)
= 4[Inx);° + 4

=4[ln2€—ln§] +4
=4[In2+Ine—In4+1Ine] +4
=4[In2 —In4] + 12

= 4[-In2] + 12

=12—-1In16

10(c)

Area of rect from from y-axis to A = e X g
= 4 units?
Area of whole rect= 2e X e
= 2e? units?
~ 4 < area of shaded region < 2e? (explained)

11(a)

Refer to graph.
y=A1Q+x)"
lgy =1gA +nlg(1l + x)

lg(1+x) | 0.301 | 0.477 [ 0.602 | 0.699 | 0.778 | 0.845
lgy 1.15 | 1.41 | 1.60 | 1.75 | 1.87 | 1.97

Correct points plotted
Straight line
Plot table

11(b)

From the graph,
lIgA =10.7

A =5.01

n = grad = 1.51

[Accept 0.68 < 1gA < 0.72]

[Accept 1.49 < n < 1.51]

11(c)

~ 16
Y =1

lgy =1g16 —lg(1 + x)
Draw the linelgy =1g16 —1g(1 + x)

11(d)

A(l+x)" =16
16

A(l + X)n = m
~lglx+1) =0.2
x = 0.585
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tx)

gy =/lg16 —1g(1 +x)

& END OF PAPER &

e
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