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INSTRUCTIONS:

This paper consists of 11 questions and 18 pages.

Read the questions carefully.

Answer all questions.

Number your answers clearly and use the same numbering as in the question paper.

o bk~ w0 DdRE

You may use an approved non-programmable and non-graphical calculator, unless
otherwise stated.

Round off your answers to four decimal digits where necessary.

All necessary working details must be shown. Answers only, without the relevant
calculations will not be given marks. Equations may not be solved solely with a calculator.

8. Itisin your interest to write legibly and present your work neatly.
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QUESTION 1 27 MARKS

Solve for x in each of the following:

a) |x|?—5]x| =14 (6)
x> =5x—14=0 Vv or x245x—14=0V
x=7(x+2)=0 or x+7)(x=2)=0
x=7vor x=-2 or x=-—7 Yor x =2

N/A v N/AV
R e (CA 5
) x-3] = 5)
R
| | | vvv
-3 0 3

x<-3v or x=0v

c) In(e*-12)—-x=0 (7)

In(e?* —12) =x v

e?* — 12 =¢e* v

eX—e¥—-12=0 Vv

(e*—4)(e*+3)=0 Vv

e*X=4 v or e*=-3 (nla)v

x =In4

x =1,3863v
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d) Given f(x) = x* + 4x3 + 3x2 + 4x + 2 and f(i) = 0, solve for x if f(x) =0 (9)
Since x = i is aroot, x = —i must also be a root v’
x—Dx+i)=x>+1vV
x*+4x3 +3x2+4x+2=(x*+ D(ax’?+bx+c) vV
=2+ 1D)(x2+4x+2) vV

_ oaP0 |,
- 2(1)

x=-2+2V

sx=iorx=—ior x=-2+4vV2 or x==-2—-+2V
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QUESTION 2

Evaluate:

b)

. x%-2x-8
llm _—
x—4 x—4

— lim &=He+2)
x—4 x—4

=limx + 2v

x—4

—6v

sin 4x

x—0 2sin 2x

. 2sin2xcos 2x
= lim———vVv
x—0 2sin 2x

= lim cos 2xv’
x—0

=1V

] Vax2-1
lim

x—oo 2x-—3

1
. x\/4_x_2
lim —vV
X—>00 X(Z—;)

12 MARKS

3)

(4)

(5)
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QUESTION 3 12 MARKS
Given f(x) = In(x + 4)

a)

b)

State the domain and range of f(x). (2)

Domain: x > —4 v
Range:y ER vV

Determine f (), the inverse of f(x)inthe form f(x)=.... 3

x=In(y+4) v

y+4=e*Vv

fl=e"—4 v

Sketch the graphs of f™(x) and f (x) on the same axes, clearly labelling intercepts

with the axes and asymptotes. (7

1 mark for shape of the graphs v/

|

|

: 1,39|y

|

|

|

| 3 1397

|

|

|

|

|

|

l v

[ -3

y= —4

e aenene e e
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QUESTION 4 39 MARKS
Determine:
a) f'(x) if f(x) =+/5x by first principles. (8)
/ s 5x+5hv'—/5xv
f1() = lim
/ _ 1:. V5x+5h—V5x _ V5x+5h+/5x
fr) = }ll_% X \/5x+5h+\/§‘/
’ BT 5x+5h—5x v
[ = }ll_r}(l) h(V5x+5h+y5x) v
, T 5h
f) = }ll_r}(l) h(vV5x+5h+/5x) Y
, _ 5
fe) = V5x+/5x d
, 5
=7
b) 2ify=(4x?+2)° 3)
2 = 9(4x? + 2)8V. (8x)Y
2 = 72x(4x? + 2)°Y
) DyleX’] 3)
=3x2.eX’ vV VY
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d)

f)

f'@) if f() =In(5=)

x2-1

1(x2-1)v-2x(x)v _ x%2-1

HOEE v

X

x2-1-2x% x%-1

! = v
JHOEE

X

—x%-1 x%2-1

f (x) = (x2_1)2 X v

X

2
x“—1
v
x3—x

f'x) =

D,[2x* cos(x® —1)]
= 8x3v.cos(x® — 1)V — v2x*V.sin(x® — 1).3x%v

= 8x3.cos(x® —1) —6x°.sin(x3—-1) v

d—i’ if x2+xy+y?=

V 4y + v Yy
2xv +y +dxx +2ydx 0
dy A Y
dxx+2ydx— 2x —y

dy  —2x-y v

dx x+2y

(7)

(6)

(6)
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o) frx) if fO) == (6)

re=-i(2)-
rre=12(3) v
£3(x) = —3.2.1 (14 v

X

fre0) = (v () v
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QUESTION 5 13 MARKS

Given:
x2 if x<2
-]
lx —6] if x=>2
a) Write f(x) as a split function without the absolute value notation. 4)

b)

x2 if x<2

f(x)={—x+6\/ if2< x<6v
x—6v ifx=6V

Determine the value of f'(1) and f'(6). 3)

fl(x)=2xv for x<2
ff)=1v

f'(6) doesn’t existv’

Determine if f(x) is continuous and differentiable at x = 2. Justify your answer fully. (6)
lim x2 =4V
X2~

lim —x+6=4V

x—27t

~ f(x) is continuous v/

lim 2x =4 Vv

xX—-27

lim —-1=-1Vv

x—27t

=~ f(x) is not differentiable v/
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QUESTION 6

8 MARKS

Six identical triangles are inscribed in a circle. Area of the total shaded region is 10 units?.

Determine the radius of the circle.

Area of Circle =10 + 6 x %rzsine v

nr? = 10 4 3r?siné

nr? =10+ 3rzsin§ v

r? (n - 3Sin§) =10 v

2 _ 10

. T
n—3sm§

r? =18,3989 v

r=4,2894 v

(8)
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QUESTION 7 15 MARKS

24 x—
Consider the function f(x) = = :;12
a) Determine the equation of the vertical asymptote. (2)

x = —3is the vertical asymtotev'v/

b) Determine the equation of the oblique asymptote. 4)

xZ+x-12
x+3 -

x—2+ R YV sooblique asymptoteisy = x — 2v'vV

c) Sketch the graph of f. (9)

0%2+0-12 .
y="mE =4 (y—int)Y

0=x%+x—12
(x+4)(x—-3)=12v
x=—-4; x=3 Vv (x—int)

N e e e - -

v4

+1 mark for shape
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QUESTION 8
The graph of f(x) = xiz - ﬁ + 1 is shown, with a turning point at D(1,14; 2,93) and an

x-intercept at the point indicated by A

22 MARKS

- =

a) Give the equations of all the vertical and horizontal asymptotes of the graph of f. 4)
x:O’\/ x:2,‘/ y:l\/\/

b) Use Newton’s method to determine the coordinates of A, the x-intercept, correct to 4
decimal places. Use x = 3 as your initial value. (You must find x; manually, the rest can be
done on the calculator, do not use the “solve function”). (8)
fX)=x2-(x-2)1+1Vv
flx)==-2x3+(x—-2)2V
XO - 3

_ _ xo_z—(xo—Z)_1+1\/
Xy = XY —2x0 3+(xg—2)"2v
x; = 2,88V
x, = 2,8931
x5 = 2,8933
x, = 2,8933v
A(2,8933;0) v
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c) For which values of x is the function f strictly increasing? (4)
x<0vand1,14v < x <2v and x > 2v

d) Draw a rough sketch of f’ on the same system of axes above. Show clearly where f' has
asymptotes and intercepts with the axes, if any. (6)
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QUESTION 9

a) Determine the following integrals:

1) fe2x+3 dx

=e3[e*dx Vv

2) [ gy

_ if8x7—4x3 dx vV

x8—x4

= ilnlx8 —x*| Cvv

3) [3x(x+5)°%dx

u=x+5v
w_qv

dx
x=u—-5v

[3x(x +5)8 dx
= [3(u—-5)w? duv
= [3u® —15u® du v

_3u® 1s5u°

32 MARKS

3)

(4)

(7)

= — +CVv
10 9
3(x+5)1°  5(x+5)°
_ 39 5@+45)°
10 3
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b)

4)

J(2x + 3) sin4x dx

let f(x)=2x+3 and g'(x)=sin4x v

then f'(x) =2

and g(x) = —%cos 4x v

(9)

=(2x+3)/(—%am4x)/¥—f2/d<—%am4xdx/-+C

2x+3)cos4dx sin4x
— ; v +

Find k if [3xVxZ+5 dx = 10

Uu=x>+4+5v

U ox v
dx

N[ W

u

FHCv
2

N | W

3
2 v

i~

|2 + 5)3] ‘L 10v
0

3 3
(k? +5)z2—52=10 v

3
(k? +5)z = 21,18033989
k?+5 =7,655177822 v

k* = 2,655177822
k =1,62947v

Vv +C

9)
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QUESTION 10

10 MARKS

Determine the volume of a solid obtained by rotating the region bounded by y = vx? — x, x = 2,

x =4, and y = 1 about the x — axis.

ER

(10)

V= nf;(f(x))zdx v

= nf;' ((\/x2 — x)z — (1)2) dx vv

= nf:(xz —x—1Ddx v

nfEe-Zooad
2

=r|(F- - @) - (%

32
=—17 Vv
3

)
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QUESTION 11 10 MARKS
In the sketch AABC is an equilateral triangle with each side equal to a units.
DEFG is a rectangle with BE = FC = x units.
A
G
B F c

a) Prove that the area of the rectangle is A(x) = xv3(a — 2x) (5)

B=1pvv

3

BE = x

EF=a—-2x Vv

A(x) = xv/3(a—2x) v
b) Ifa =2, determine the maximum area of the rectangle. (5)

A(x) = xV/3(2 — 2x)

A(x) = 2xV/3 = 2x%\/3 v

A'(x) =23 —4/3x v

1 1 1
0=2v3—4/3x v A(E)z(z)\/?(Z—Z(E»
— 1)\ _ V3

4\/§X = 2\/§ A (E) =7

X = % v ‘/; units? is the maximum area v/
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