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QUESTION 1

1.1 1.1.1

1.2 1.2.1

1.2.2
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lim [x In (1 + —)]
X—00 X

Ll (1+3) ) <9>

X—00
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2x=14+1In2

1+In2
— v
x 2

QUESTION 2

2.1

3
fx) = s
2.1.1 flx+h)=3(x+h)>

=3

x°h® (=5)x"°h N 30x~7h? N (—210)x~8h3

0! * 1! 2!

=3x">—15x"%h + 45x 7h® — 105x 8h3 4+ -+ e eev o

2.12 flx+h)—f(x) =—-15x"%h + 45x~"h* — 105x 8h3 + --- ...V

J1s fEEm-fG)
h
fa+h) = fGx)

2.1.4 lim = —15x7°%v
h—0 h
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vv

= —15x"°+45x""h —105x"8h%2 4+ ... ...V
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22 y = eln(tanx)
y=tanx Vv
sin x
 cosx

dy cosx(cosx) —sinx (—sin x)v

dx cos? x

sin? x 4+ cos? x

cos? x
1v
© cos2x
= sec’x (3)
2.3 2.3.1 y = [In(x? + 1) — tan"1(6x)]°
dy 2x 6
& o 10[ln(x2 + 1) — tan"(6 9«><[ v
dx ~ 10lnGe 4 1) = tan™(6x)] x2+1.  36x2+1
232 1+ sin!x
Y= 1—cos 1x
1—cos 1x 1+4sin1x
1-cos x , _ (_1#sin "x)\
d_y — V1—x2 ( V1-—x2 )
dx (1 —cos™1x)2v

sin~! x4cos™?

— V1—x2
(1 —-cos™1x)2

X

(2 x3) (6)
24 y = (2x _ eBx)sian

Iny = sin 2x .In(2x — e8%%)

1d _

__—y\/:2c052x.ln(2x—egx)‘/‘|‘5inzx>< X (2-8e™) v

5 dx 2x — e8%

dy (2 — 8e®¥) sin 2x

T =y [2 cos 2 x.In(2x — e®%) + (2x — e8%)

dy _ (2 — 8e%%) sin 2x

== (2x — e8%)sin2x IZ cos 2 x.In(2x — e®) + (2x — %) 4)
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2.5 tan(x?y*) = 3x + y?

d
sec?(x?y*) [2xy* + 4x2y3.d—i}

-5
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dy

‘/=3+2ya‘/

d
% [4x2y3.sec?(x2y*) — 2y] = 3 — 2xy*.sec?(x2y*)v

dy 3 —2xy*.sec?(x%y?)

dx 4x2y3.sec?(x?y*) — 2y

QUESTION 3
3.1 3.1.1 f(x)=x3—7x*+8x+3
fl(x) =3x2—14x+8=0
Bx—-2)(x—4)=0
x=5 orx=
_ 21 — _13
y = 3 y=
Thus, the coordinates of the turning points are (% ; %1) v and (4; —13)v
3.1.2 x 1 2 3 4 5
Y 5 -1 -9 -13 -7
(Any 3 x 1)
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3.1.3

0 oo A N O N & O

> N\
N\ P57
10 W /
-12 \ /
;13
-14
X-axis
(1 x 1 for shape and 1 %1 for indication of turning points) 2)
3.14 Let xo = 1.9
f(1.9) =-0,211
f'(1.9) =-7,77v
-0,211
(=7,77)
= 1.872v 3)
3.2 xy =750 ... (L)Y
S=y4+10x ...........(2)V
750
y=— (3)
750
S=—+410x
X
750
§'=-——+10=0v
X
10x% = 750
x = +V75 = 5V3v

[15]
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QUESTION 4
1
41 411 f [4 <; — e"x) cos(e™ + lnx)] dx
letu=e*+1Inx
1
du = (— — e‘x) dxv’
X
= 4fcosudu\/
=4sinu+C
=4sin(e™* +Inx)v +C
4.1.2 f 1
—dx
V4 —9x?
1-22
4
=35 (5 + ¢
=5(3)sin™" (5%
1
= —sin! (—x) +Cv
3
4.1.3 2x2 —5x—1
B
x—3
2
=f(2x+1——>dx\/
x—3
=x2v +xv —1In(x —=3)v +C
4.1.4 . . (X
j sin(7rx) sin (g) dx
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1 1 1
=fz[cos(n—g)x—cos<n+§)x]dx\/\/
. 1 } 1
sin|m—-)x sin|\m+-)x
(r-3)x  sin(n+3)

2(m-3)  2(=+)
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4.1.5 Inx
—zdx
X
1
letu=Inx dv=—dx Vv
X
1 1
du = —dx vV=—=
X X
Inx 1 11
j—zdx=—— lnx—f——.—dx\/
X X x
Inx 1
- v _Zv4cC
PR )
4.2 X+ 2
——dx
(x —1)2
x4+ 2 _ A 4 B
(x—12 x—-1 (x—1)2
x+2=A(x—-1)+BY
letx=1, B=3v
or
x=0 A=1v
—f( R )
T \x—-1 (x—1)2 x
=In(x -1V & v +C
- x—1 (5)
[23]
QUESTION 5
2
5.1 f( .. 1 )d
e X
x2+1
0
= [e* + tan" ' x]§v
=(e?+tan"12) — (e’ +tan"1 0)v
= 69.824v 3)
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9.
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2
6+ x — x? =§x2—4x+6

18 + 3x — 3x%2 = 2x% —12x + 18
—18 —3x+3x%>+2x*—-12x+18=0
5x(x—3)=0

x=0o0r x=3
y=6 y=0

Thus, the coordinates of the points of intersection are (0;6)v" and

(3;0)v.

522

[RE

(4]

/
N
()

H
oi/

o

y-axis

//
-2 -1 0 1 2 3 4 5 6 7

[REY
(en)

AN

H
(€]

N
(en]

A\

N\

N
[€,]

@
[en]

X-axis

Copyright reserved

(1 x 1 for indication of enclosed area and 1 % 1 for indication of the

vertical or horizontal strip)
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5223
A= j(Y1_YZ)dx
a

3
2

Azf (6+x—x2)—<§x2—4x+6)]dx\/

0

3
=]<6+x—x ——x +4x—6>dx

0

3 5
=] (5x——x2>dx

0 3

5 5 .1°
— 252243 v
[zx 9x]0

15
= or 7,5 units?v’

(3)
5.2.4 2 2
V:nfl(6+x—x2)2—(§x2—4x+6> ldx
3
4 16
=7rf 36+12x—11x —2x3 + x* —§x +?x — 24x?% 4+ 48x
0
—36) dx vV
: 10 5
= nf <60x — 35x2 +?x3 +§x4> dxv’
0
35 5 4 7
=T [30362 —?xs’ +gx4 +Ex5]0 4
= 1 138,544 units3v’
=10 T or , units (5)
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53 m= oA
dm = odA
dl, =r?
= x’0dmv’

= x%02nx dxv’

s
=27wf x3dx v
0

= 2no —x4] 4
i 0

=2 s 0
= nah4
1

=3 nortunits*v’

QUESTION 6

6.1 dy — x?
dx 1—y2

(1—y?dy =x*dxv
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(5)
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6.2 d’y 4

dxz 30 T

dy 1 , )

A - AV

Ix 3x +2x +

—=—(0)4+l(0)2+A

3 3 2

A==V

dy 1 , 1 1

—=—x*+-x?4+=-V

dx 3 27 73

1 1 1
>+ x3+=x+BY

TG T T3

1 =1—(0)5 +1(0)3 +1(0) +B
15 6 3

B=1v
1 1 1
xSt ox3 x4 1V
y 15x +6x +3x+
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