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QUESTION 1
1.1 Determine the following limits:

1.1.1 . In(1+e*)

X0 Sx (eo)

. co
= lim ——— —
co

x-00 5(1 + %)

e* 7
=1 ==
X—Co Sex

=—v

1.1.2 . BEF =X
lim Z
x=0 xX= — X

_ 3*In3 —2%In2
_xl—I;r[l) 2x —1

=In2—-1n3 or —0,405v

1.2 3x +sinx

=

x <2 or(—w;2)v
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QUESTION 2

2.1 2.1.1 y = cot* y/tan 3x2
d 1
d—z = 4 cot®y/tan 3x2v X — cosec?+/tan3x2 v X ——V

2+v/tan 3x?
x sec? 3x2” X 6xv (5)
2.12 -
= ta —_—
y " 1+ e?x

d 1—e?* 1

B st | b=

dx 1+ e?* 5 sy g 2%
\NT+ e

9 2e2X(1 + e?*)v — 2e?*(1 — e®)V

(L2 )

22 1\3¥7+2

v=(3)

y = x—(3x%+2)

Iny =—-3x*+2)Inxv

1d 3x% +2

~V V= —brlnad — v

y dx X

dy 3x% + 2

el = = v

T y( 6x In x ” )

dy (1\3+2 3x2% + 2

— = (—) —6xInx —

dx \x X (5)
2.3 2.3.1 r=34 /x2+y2

1 d
1m0t (24 2y2)
22 +y3 dx

d
2x + Zyd—z = 2\/x% + y2v

d
Zy% = 24/x2% + y2 — 2xv
dy Jx*+y? =%

dx y
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232 dy V¥ &-3 1

—v
dx 4 2
y= 2x c
1
4 =—(3
2()+c
5
=—v
°=2
1 5
=_ —v
Feods (3)
[22]
QUESTION 3
3.1 3.1.1 flx) =2x3—-3x -2
fl(x)=6x2—-3=0
s 1
x=+—
T2
x = -0,707 or x=10,707
y=-0586 v y=-3414
Thus, the coordinates of the turning points are (—0,707 ; —0,586)v" and
(0,707; —=3,414).v (3)
3.1.2 X 2 -1 0 | 2
y -12 -1 -2 -3 8
v'= | mark for any 2 correct answers. 2)
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(—0, 707; —0, 586)

W

-3

(0, 707; —3, 414)

f -12
?

v" = 1 mark for the shape.
v" = | mark for the indication of the turnings point on the graph. (2)

3.14 Letx, = 1,4
f(1,4) =-0,712

£'(1,4) = 8,760v

4 T0712v
1= 5 8760
— 1481
Let x; = 1,481

f(1,481) = 0,057

f'(1,481) = 10,165

x, = 1,481 —

= 1,476v (4)
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3.2 P=2l+2w
300 = 2] + 2w
150 = + wv
w=150—-1
A=1lw
={(150 - 1)
= 1501 — [2v
A ' =150—-21 =0V
21 =150
[ =75mv
w = 75mv (5)
33 3.3.1 s(t)=etIn3t
1
! = _pt _,p-t v
s'(t) te e "In3t (1)
3- . I 2 1
B s"(t)=e *In3t——et —t—ze‘t/
y _ Z . S
5T (2)=e 2lr13(2)—§e Z — 7€ 2v
=0,021m/s*v 3)
[20]
QUESTION 4
4.1 4.1.1 o (T T
f[Z sec (gx) tan (gx)] dx
T
let u = tan (gx)
T
du = sec? (§ x) X —dxv’
3 T
— o 2 —
T[du sec (3 x) dx
3
=2 x—fudu/
T
S 6 1 2 C
Sfpwc
3 T
= — 2 v
T{tan (3 x) +C (3)
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f[sin(—fix) sin(3x)] dx
= %f(cos(—&r) — cos(—6)x) dxv’

1/1 1
= —|=si v ——si v
5 (3 sin(3x) Z sin(6x) ) €

1 L
S sin(3x) — Esm(t%x) +E (3)

3
4l f sin? (Zx) dx

1 3
= —f [1 - cosEx] dxv’

2
1 1 3
= _xv ——gin—xv
2x 3sm2x +C (3)
4.14 J‘4x3—6x2+10x+9
2% — 1 x

13
=j(2x2—2x+4+2

1) dx v

2 13
= —x3v — x2v v 4+ — -1V
3x x4V + 4xv + 5 In(2x - 1)v +C (5)
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A f cos(—x) e ¥ dx
let u = cos(—x) dv = e ¥ dx
1
du = — sin(—x) dx v= —Ze"”x v

1 1
f cos(—x) e~ dx = — e~ cos(=x) — f —sin(=x). -z dxv

1 1
= —Ze“*x. cos(—x) — ZJ‘ sin(—x).e ** dx

let u = sin(—x) dv =e ¥ dx
1
du = — cos(—x) dx v = —-4-9““‘ v

o e~ cos(—x)
4

171 1 1
e ——e™ cinf(—vY — | — : T, —4x v
S .sin(—x) f cos(—x). 2 dx]

1
X sin(—x) + — | cos(—x).e " dx

1
— _ _,—4x . -
=-7¢ .cos( x)+16e T

1 1
f cos(—x) e ™ dx + — | cos(—x).e ™ dx = — Ze‘”‘x. cos(—x)

16
+ie'4x sin(—x)
16 '
17 1 1
e - —4x el —4x - a—Ax o =
e cos(—x).e " Fdx 4e .cos( x)+16e .sin(—x)

4 1
fcos(—x). e Hdy= —ﬁe“‘x. cos(—x) + ﬁe““‘.sin(—x) +CVv )
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4.2 f x—4 d
DBy =3
x—4 A - B
(x—3)2x+1) x-3 2x+1

x—4=A0Rx+1)+B(x—-3)v

7
let x = 3; B=—§\/

9
B 3
f(x—3+2x+3>dx

7 9
= — v 4+ — v
> In(x —3)v + 12 In(2x +3)v +C

QUESTION 5
8

fxf’(x) dx

0

2l

(5)
[15]

letu =x dv = f'(x) dx
du = dx v=f(x)v

5 8

[ e dx = txpeong - [ £oodxr

0 0

=8 x f(8) =0 x £(0) — (—12)v'

=12V
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22

3.3

-10 -

1
T —-b _ 40
ln4tl:l—l>%(4 +)

b

A=f(y1—y2)dx
4

A=f (—x2+7x -8 —x)dx
2

4
=f (—x?+6x—8)dxv
2

1 4
= [——x3 +3x2—-8x| Vv
3 2

4
= —units? v
3

532 b
P = nf(ylz —y,2) dx
i

4
= nf[(—x2 + 7x — 8)% — x%] dx
2

4

= nf(x‘* —14x% + 15x% — 112x + 64)dx vV

2

7 57

1
= n'[ng —Ex"‘ +—x3 —56x%+ 64

3

_136n

= units® or 28,484 units® v’

15
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5.4 d), = r2dA
dA = 2mx dxv’

x2. 2mx dxv’

15
Zﬂ'f x3 dxv
1]

r 15
x4
—2n|=—| v
“-4]

0

50625
=27 — 0] v

= 79521.564 cm*v’ (6)
[20]

QUESTION 6

6.1 dy 2x+ 2xy?
e A o B 0)= -2
7 y(0)

ydy = 2x(1+ y?)dx

ydy

11y =2xdxv

1
Eln(l +y))v =x24+CV

1
Eln(l + (=2)®) =0%+C

C=Inv5v

A
i B JE v
21n(1+y) x“ +Inv5 (5)
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o2 %=(x+2)2—3
g;;=x2+4x+1f
%=%x3+2xz+x+A/

y=%x"’+§x3 +%x2 + Ax + BY
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TOTAL:

(3)
[8]

100



