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Ql z'-22-6=0, (?f-z2-6=0, (:>-3)>+2)=0,
(=3 )e+ V3 )e—iv2 Jeriv2)=
nz=+3, £i2 .

Q2 Take upward as the positive direction. Use ZF =ma .
Q2a R+50x 9.8 =50x2, R="390 newtons.

Q2b R+50x 9.8 =50x"2, R="590 newtons.

Q3 Unit vector parallel to —2i~—2]~'+l: is
—2i2irk o7 oa54k).

Jeop+(2per 3

Scalar resolute of 57 + j + 3k parallel to —27 —

27 +k is
(5?+]'+3/€)%(—27—2]“2):—3.

~.vector resolute of 57+7+3/€ parallel to —27—2]4—/: is
—3><§( 27 — 2}+/€)=2?+2}‘—1€, and

vector resolute of 517+7+3I; perpendicular to —217—2]~‘+l; is

(57 + 7 +3k )-(oF +2F —k )= 37 = F +4k .

Q4 cos(219) = % s 20032(0)—1 = % s cosz(ﬁ) = % ,
sin*(@) =1-cos?(#) = % )
Since fe (3—”,7rj ,
4
~.cos(8)= —% = —g and sin(6)= TZ
secis(6)=cos(6)+sin(0) = F 412

Qsa 3(0) —4>+k(0)+5(4)-2(0)4)=4

(0,4) satisfies the equation, hence every curve in the family
passes through it.

Let x =0 to find the y-intercepts, y* -5y +4=0,
(y=4)y-1)=0.

(0,1) is the other y-intercept.
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Q5b Implicit differentiation:

D okrsD oy e o,

dx dx dx

9x? — 2y

dy 9x” +k— 2y

o (x42y-5)Y —0x 4k -2y
d 2x+2y-5

x Tdx
Q5c If (1,1) is a point on the curve,
3(1) —12 +k(1)+5(01)-20)1)=4, k=-1.

dy _ 9(1f -1-2(1) _
AC(LD), d)yc 2(1)+2(1)-5

dy d’y
6 y=e™, —=me™, =m-e™.
QW ¥ dx dx?

2
LAy 3dy 10y = m*e™ —3me™ —10e™ =0.
" dx? dx

o m? =3m=10)™ = (m—5)m+2)e™ =0.

Since €™ #0, -.m=-2 or5.

1dly )_ 1
E x_ _(_) 2v—3
).

Q7 a=v*-3,

:_Iv 3¢

s 2x= loge|v —3| +c.

At x=1,v==-2, ..

V2 —3| +2.
2(x-1)

c=2 and 2x=log,

|v2 —3| = ez(H), 2 =3=e2 or 2 3= ¢

Hence v? =3+¢>* ™ or y2 =3—¢2),
x— 1

Only v =3+¢° A

v=—3+e 201

satisfies the condition thatat x =1, v=-2.

2+x  —[4-x*)+6 6
8a = =-1+
Q f( )= 4-x’ 4-x’ 4-x’
Q8b A |
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| |
| |
| |
| | I
| -1 O m T
| |
‘ 6 ‘ 6
Areazj(—u zjdxzzxj(—n zjdx
. 4-x 0 4-x
1 3
= J ( 2 ]dx [Partial fractions]
0 +x
1
3 3
=2/ —x—=log,[2-q+=log |2+ | =log,27-2.
2 2 .
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! 2 1 (y+2
=|———dy=—|——dy=—Xt — |+
* I4+(y+2)2 Y 2'[4+(y+2)2 yEpran ( 2 ] ¢

Given y(O): 0, .c=——.

1
x=—xtan™ y_+2
2 2

y_—i—2: tan 2x+£ ,
2 4

<
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Q% x,=0, y,=0, ﬂ=8.
dx

% =01, y,=0+0.1x8=0.38.

T

Ql0a f(x) = Earcsin(l)ﬁ 1] -3= zarcsin[l (x + 2)] -3.

V4 2 2
Comparing with arcsin(x) , which has a domain of [— 1,1] and a
range of [—%,%} , the domain of f(x) is dilated by a factor of
2 and translated to the left by 2, i.e. [— 4,0], the range of f (x) is

dilated by a factor of 2 and translated downwards by 3, i.e.
V4

[-4,-2].

Q10b f(x)=£arcsin[lx+1]—3,
T 2

/

7 Jl x+1 71'\/1 x+1

ﬂ\/—Xx(x+4) B ﬂ\/—x(x+4)
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