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Question 1
dy xe*—e* e*(x—1)
dx  x2 B x2

For y to be decreasing, let

~ When 0 < x <1 yis decreasing.

Question 2

Given y:i.
X+b

xy+by=a
xy=-by+a

“—b=-3>b=3
xy=-3y+a

At (2,6),
6=-32)+a
>a=12

Question 3
3x+2 — 122—x
3%32 = 122127%
22
3x12x = ?
36¥ = 16
(61)* =16
(6%)% =16
6* = —4 (NA) or 6* =4

Question 4

2cos20 =4+ 5cosf
2(2cos?8—1) =4+ 5cos6
4c0s’0 —5cosf—6=0
(4cosB +3)(cosf—2)=0

COSH:—%or cos 8 = 2 (NA)

Basic « = cos™ % =0.72273

0 =m—0.72273,t + 0.72273
= 2.42,3.86



Question 5

1
y=kVvdx +1=k(4x + 1)2
dy 1 1
2=k (E) (4x +1)72(4)
2k
Vix +1

When x = 2,
dy 2k 2k

A~ Ja)+1 3

dy dy dx

dt  dx dt
dy_Zk( dy)
dt 3 \"dt
4k
— =1

Question 6

Total surface area = 120
2x% + 4xy = 120
=>x?+2xy =60 (1)

Total length of edges = 54
8x + 4y =54
4x + 2y =27

=>y=%(27—4x) 2

Sub. (2) into (1)
x? + 2x E (27 - 4x)] =60

x?2+x(27 —4x) —60 =10
—-3x?2+4+27x—60=10

x% —9x + 20 = 0 (shown)
(x—4)(x—-5)=0
x=40rx=5

When x = 4,
AT
=3 2

When x = 5,

1 7
==(27 - 20) ==
y 2( ) >



Question 7
() 2-3x)1+ ax)®
= (2-3%)[1+ 6ax + °Cy(ax)? + -]
= (2 -3x)(1 + 6ax + 15a%x?% + --+)
=2+ 12ax + 30a?x? — 3x — 18ax? + -+
=2+ (12a — 3)x + (30a? — 18a)x? + ---

12a—3 =3
1
>a==
=3

(i) Coefficient of x?2
2

(3l

2

Question 8
(i) Lety=0
3—[2x+1|=0
[2x + 1| =3
2x+1=3 or 2x+1=-3
x=1 x=-2
~A(=2,0),€(1,0)

x-coordinates of B
_ —2+1 _ 1

2 2
When x:—i,
2

1
y=3-[2(-3)+1] =3
5(-1,

(i) 3—]2x+1] =x
[2x+ 1| =3 —x
2x+1=3—-x or 2x+1=—-(3—-x)
3x=2 2x+1=-3+x
2 x=—4

x=§



Question 9

For normal to the curve at x = 1,
S5y +2x =12
2 12

=>y=—§x+?

-~ Gradient of tangent to the curve =g

For the curve y = ax3 + b,
dy
dx
When x =1,

= 3ax?

For normal to the curve at x = 1,
5y +2(1) = 12
5y =10
y=2

For the curve,

=2t
When x = 1,
y=2

> (D3+b=2

- =

b=2 >

B 6

(O NN



Question 10
(i) Area=9++6
BC(2V2++3)=9++6
. 9++6 <2x/§—x/§>
C2V2+V3\2V2 -3
_ 18V2-9v3+2V12-+18
(2v2)" - (V3)’
_18V2-9vV3+4V3-3V2

5
_15V2-5v3

5
=3v/2-+3
=18 -3

(i) AC?
= AB? + BC?
= (2vZ +V3) + (VI8 —V3)’
= (8+4V6+3) + (18 — 2v54 + 3)
=32+ 4V6 - 6V6
=32-2V6
=32—+24

Question 11

() Let M be the midpoint of AC.

—24+10 2+8
( 2 ’T)ﬂMM’S)

Gradient of AC
_ 8—-2 1

10+2 2

Equation of BD:
y—=5=-2(x—-4)

y=-2x+13

~ B(0,13)
Let D(a, b).
a+0

> =4=>a=28
b+ 13

> = 5=>b=-3
~ D(8,-3)

(i) Area

_Lio -2 8 10 0
2113 2 -3 8 13

1
= 21(200) - (~40)]
= 120 units?



Question 12
() s=(20)In21—20 = 40.9

.. . ds
ii) velocity, v=—
(i) y o

t
- i+ -1
V=g i+ D

When t = 20,

_ 2 m21—1 =300
TR =3

(iii) acceleration, a = %
_+1 -t 1

(t+1?  t+1
1 1

:(t+1)2+t+1

When t = 20,

-t 1 00499
=zt



Question 13

(i)

(i)

Let the vertical height of A be hy.
hy

9 =
COS 5

= h, = 5cosd

Let the vertical height of B from A be hyp.

h
sin @ =§=>hAB =3sinf

h=hy+ hyp =5cosf + 3sinb
a=5b=3

Let h = Rsin(6 + a)

5cos@ +3sinf =Rsinfcosa + Rcosfsina
~Rsina=5 (1)

Rcosa =3 (2)

(1)/(2) tana = g = a = 59.036°

(1)24(2)2 R2=52+32 =R =+/34

~ h =+/34sin(6 + 59.0°)

(i) Max. h = v/34

This occurs when
sin(@ + 59.036°) = 1
6 + 59.036° = 90°
6 = 31.0°

(iv) h = V17

V34 sin(6 + 59.036°) = V17

1
sin(@ + 59.036°) = —
( =7
Basic 2
., 1
= sin™* — = 45°

V2

0 + 59.036° = 180° — 45° = 135°
6 =76.0°
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