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Solve for x, showing your working:
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i po. = T & 5= sl
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b) [x*-50/=14 (4)
2L -50 = g Yo =50 = -y
x*= 3¢
X b =0 V7 T

> =R e x=—8 V&

; rking:
¢) Solve for x € R without using a calculator and showing all wo
(6)
nx® 4+ 2nx* =7
e \
3 o
In 2° + ot =71 ¢
‘\n Bt =1 4 o
Tpx' = | 249
Eie T e
e=x o
T
d).J\ Solver for x € R, without the use of a calcul
Nz Z2ps21x + 2|
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(Hint: use a diagram) 0
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a)

Write the following complex numbers in modulus-argument form:

T

b) Given the polynomial f(x) = x* + x>+ x—1
i) Determine the value of (i), where i is a complex number. Show all workings. (3)
FRY s Y B =] ¥
s EFILE] =] v
s ki e=1
= la) . Ve
i) Hence determine all roots for f(x)=0. (without using the calculator) (7
CX+ii \(I-—L) ol
- - e
= % T
La
- z _
(0 ) (2 fx ) 1
s~ 2 Jir—g=) <
Q
E7 = 315 . 2= vy [15)
>~

QUESTION 3

& B
AB is a tangent to the circle centre O. ABO = 0,4 radians. OA=7cm.

a) Write down the size of 40C.

. 7 LA
Hoc = | T (int (5 of A )

7

b) Find the area of the shaded region.

L7~
HE= Jo.5565

(s
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QUESTION 4

Prove by induction that 9"+ 3 is divisible by 4, neN.

B o7 - e
i c”fjg:lq, ~EZ
Bele  Gobm g © g
=i Jdz =3 true p=)
Lf
USsume 4iue 43 = yop 7
{or n=C 3 E = (x‘,r»:":% P=an
n=kel qnﬂ'#‘?‘(l—," el n
s = a4+.9 +3 v /

= 3, -2y d
= L (et YV a
Lpug L e
41376 PEL 110]
QUESTION 5
g
Given :’(x):{x =1 %21
1-x x<1
a) Prove that the graph of f is continuous at x = 1. (6)
‘w/'n S
lim _ 1—x =¢
x =" L P
&
irr‘l‘ ) .\.1‘:\ = d/
Ry I
m, =G Ve
=
fhi=a %
(tndncus

(5)
b) Is the function differentiable at x = 17 Explain.
{ T
p’(,\):>r2;r_ X 7| v
! -1 X £ L=
]M’“ 2o 77—f"—”’_,’///’
ST = o net L Flentiable L%
- AV
F-l
; i &)
c) Does the function f have an inverse function? Explain.
)
| v
[l A /44; U

N e, 4 ) 5 ore be ot
5 =

[14]
QUESTION 6
a) Find '% ify= S':# (you do not have to simplify your answer) (6)
T "] L2 '/"‘ e
- ' -
Ay = zenw.ciax . XT — 2x. SR
“Aa Xt
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b) LT

(leave answer in positive exponents) (
6)

¢ Determine f'(x) if f(x) =In(8x + 1) @
Lo

P o

[N I -

g )

| P

d) Consider the curve given by x 2+ 4y ? = 7 + 3xy drawn on

the right.
Determine Z—i 7) C/Oll/
a
ES A
/ e ?lf‘/ Iﬁ
2 S oz = + R0
&3 ¥ ‘ZH s 48 (»J; s
S P T Y Tl T et
= X =
— 2. 2. ]
Ay = == =5
Ax. gy =3
8

,d) = f show that x(¥"") = (3y)(y")

(7)

y=zx"!
‘] J: _?_‘,»1 ]
:]ur\ - hl"3 =
.JMHI =g o I
d P l‘jéﬁ"
{45 = " =z
LS = >~ )" PHS = 2(ex')(-2x " )
= — 25" s - —lzx?
" LHS = EHS [
28]
QUESTION 7

Given the equation 2cos@+6=2,

Using the Newton-Raphson method of approximation. Solve for @ if the function has a solution in

the interval @ €[3;5]. Round answer to 5 decimal places if necessary.

.
Ubo o ay ek

fle) = 2ces & Jo @ ) l.. o
£ = —2gne +1 (retro—tan
A L
G = G- +\lc.‘ - Ui &> = 27% 3
Vi) Cr= T Jec L
s 53— f3) 2 Gy = _tA€1S
F'{g ) “— v dg = 3t9 %S LV ca
- L3S L9 & m
9
— =5 - 7i... —
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QUESTION 8

Given f(x) = 3e*— 2 and gx)=x—2

Sketch the graph of ¥ = fog(x)

[8]

QUESTION 9
a) Evaluate the following integrals:
(8)

) fulx—ddx
lef _d-x-g 7’7/
Au = AX il

S = Ut b T

\
[ur) acdy Vea
~ S L /
) 7] 3 (gu e ol | e
; =
= 2y t 24¢u”
TMLf 3 l/(cr =
= - L C?
= Z(x-u)® ¥ gl(x-t)T , + O
= = | ==
i) fcos36sin20 dO b (8)
%) <y
j\ S onse ¥ shi—e) | e
e — i '
= 1L (snse dd = T (s ds o~
<r
= i — COS3C — L e [
L ( = ) d (—cose )+ C
=%
= —bss¢g + sé +
1o -z
L7 LT
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b) Solve for p:

IS e = V5
(10)

k
i 2

Aa L 2x
\\*\_\—\

Y u q

y
’Z._‘u°\ £d

) > C e f ’ b orpndl »
up 4’@ - - i - - -J m A on Lt ,
"B Y=+ 72
/ 3
PR =uos =05 v

S{p ™Ry e S
1 Pl = LeilE (Y
! pT-Srafe Tea
P= B.0% L/(:L‘,

—1 1 (7
; : i al: —t35
‘ c) i) Show that decomposing —>— into its partial fractions willgquati 5 tase

7 = B +_§_7///,
L a X (%-1) ~ X -

Z = Alx-2) F Bx e
1 = B2 tBla) &

A =-1
B ==i12=a] F Ear e
HEP e
= CB
L = (B v 7
ii) Hence, evaluate fxzfu (
| v
J =
! = T lnlx\ + h[x—=) + C
a ¢
[3
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QUESTION 19

ghi)="_
x+1

a) Determine the ,t—intercept(s) of the graph of g
o v a ' “
“

b) Find, and simplify, an €xpression for g'(x), the derivative of g(x). (5)

c) Determine the turning points of g, and state if they are local maxima or minima.

(3= 56" 40y Wt o
) = S [ty )™

Y a7 > =—2 e

?r/
I

[0(0 ) (_2’*__(“

> Toms Tan ) — ) (e e )
e

9 focal”

T
g )

%
Ypax i marm

TN =
()=
(j \oca MI"‘"‘MM,/ 14

, (5)
d) Determine the equations of any vertical, horizontal and oblique asymptoles.
= o
o0 ==\ . Lt ol
(2} = FlEn)—m o
X+t . =
= < i w — (:l HB + ! -
>+ ¢
L LSy
= o] & V= o U — > —I
- 2R 5 (
L
€) Sketch the graph of g, showing all x— and »— intercepts and asymptotes. (5)
[24]
[24]
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QUESTION 11
c) The region ACD, with CD parallel to the

The diagram shows part of the curve y2 = x 4+ 1. y-agis,{]s rotale(: thmu?h 360“{ Z':(c:/m the (12)
x-axis to generate a volume o i
Using your answer in 11.2 calculate the value of k.
7 4 ‘(7;/)_"//
g e 1 L L I'/ l -
UV =TV sl die

S ﬂ—_//‘
ol N 1o

F

G (I S =2

| 74 = i @ | Nfy o
a)  Find the co-ordinates of A. @) ! ,"i__ = e %k — z - }
(5 Sdey ™ | z N
Wiz 1~ —L: Fetz,

(L0 7« B = +k,——i{[: e
z

b) The region AOB is rotated through 360° .
about the x-axis to generate a volume V. ! = 7.8 = =
Calculate the value of V. (4) O k + lk g =

] pn LN s
- 1~ 17
V=T 7 > AL - S e = &
J— P e

v“a

= 1) -or ;5% +7q
= ,

[18]

Take your calculator out of RADIANS
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