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QUESTION 1

a) Solve for x, without using a calculator and showing all working:

i &:12 /a/’ (4)
v - S o \/’1/ w-1<©
2 = Az
3 =12 . o
v
L 0 3 =~z 0D
= (2 (-
3 3 = (2 4+ 12
= o |2 » —l2z 9 = (2
L{f
S = % Vo
[‘L
i) log(2x +1)—log(x -1) =1 State restrictions where necessary. (5)
) IR S A
Twt+l)
K,o:) ("l—"’ = § 2w 7 — |
(w—)
L (ewt') 7, w7 =3 8
10 (w—)
v =l 7 ©
(0 w—l0 = 2w +I W > | Va

%y = Il
oAb \/@

"= g
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i) In(e® -20) = x (give your answer in terms of In a, given a is a constant) (6)

W Zn
e = e —20 M

2 N O
O = e —e —20

0 = (e“+‘f)(€ﬁ—§> -
Qxfé‘/-—:“ o et =S
\‘A 5 = X
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b) The following formula models the number of years (t), from now, in terms of the
number of people (P) that stay in a town at time t:

t=1001In L S
3 60000

)] Determine how many people initially live in the town when t = 0.

(Without the use of a calculator and showing all working out.) (5)
/ W ( 4 _ i
O = (00 (w 3 Lo 000
N

6 = ha (89,20_0.:_‘?> ol
Lo 000 R
L

O = lw (_,S/OOOO"F) —lw 60 000

lw (S0000 —P) L7

lw o 000 =
Lo o060 = §0 000 - F
P = 20 00O v
A A
x . v% P P 5 v
g = 5 = 0000
ol n 3 0000 69000 = 20000
( ¢ '+/3 - t,/e,oooc: Po= 3 L

i)  As a result of migration to the cities, the town’s population is decreasing.

Calculate after how many years (to the nearest year) there will be no

residents left in the town. (3)
? = 0O
a
y Vv
£ = |00 [ 2
b = 2%,7652 --- v ©

\
5
cc
:
\
&
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i)  Change the subject of the formula to P, hence write the formula as P = . . (5)
>
t _ _li _ __l_ aL
i = (V\ ( 2 Lo 000 /
|00
o . P
[/-OO \/_ i —_ \/0k
e = R Lo ©00
£ o~
e ¥ _ oo T
- -
o 000 o~
6] /c =
_ﬂ—_ oo
P = 6boooo < 3

iv)  Hence, or otherwise, determine the initial rate at which the population

decreases (that is whent=0years). . / o~ (5)
W WA -
ﬂ‘/‘—; —bo oo el°®, L \/0’

[O O
M

B
= — oo el?°

= O s

v v
sl = - o0 peaps [
HE

oK
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c) Given f(x)=(x-NIn(x-1) for x>1 and g(x)=e" +1 "

i) Show that f o g(x) = x.e* «/ (4)
A N
FlgGoy = (efri=t) v (efvimt)
% w
= C. [l/\ < v
= W 6X IM e - (03 bl
p JQ‘,,»
= T & oY
ii) Hence solve for x if fog(x)=2x (5)
A
w
W e = ZVL
o
" CQK’Z) = 0
o W - o
%?50\/0« (o = Z
a
W 7 | (u\ 2 =% v

0,69

M«:

[42]
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QUESTION 2  Note i =+/—1

a) Determine an equation in the form: x* +ax® + bx* + cx +d =0 given that

x=1-+/2 and x :7i are roots of the equation. » (8)
o .
w = | +Jz ool X = 3L ore  olso
(OO"—S
<|—£>L\*'\r2-’) mA el T IPLY
R
—— yauras
ADL - : ')c,z-—-z,r. — | e e Qw
i - ~ weTIPLY
T = 3 -t Cg "L\L—%'H’) ~
. - 2
.)L:.%—\"" = q —C
— ¥ ‘i"cd()
poP e = v o v =
Ve Aov
> _ e +lO T 'Fb'
T
2 + lo
(Wt (e b )
)LLt ~ bw> F (SR
- 2y 4l e 0
- W
4 3 2 — o
= Xt — B + 2l — [t
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b) Determine the values of a and b, where a and b are real numbers that satisfy the
(6)

R IV
l/ "~

equation: T3]
/M
e+ 2kl = (m7-T)H)(=38)
wbe - 2L = =7 ¢ 20l =0+ 3T
oo — 2 \/:' =g * 2o
gy — 20
= _ o
— 2o s
L = S vV
2.0
VS o

&
"

£
\

NOW OID Yo
[14]

W, | | LEARN ALL
THIS? YOVE
NEVER YN
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QUESTION 3

Prove by Mathematical induction that 8" —7n+6 is divisible by 7 forall ne N (11)

‘Zfow& ‘\\/Vu— ’67“’ w=|
_— , \/\l‘/\
e . T — 7() + 6

= $ — 7+ 6 R
— & = ) \/Q
’ o e ,F.,,,/ n=|
_ W a
\/‘DO) Assume ez for =l v
————

<z"‘,7(g+@=7()\/¥°/ pE &

1€

QQ/OJ'& Ve €"JJ w =t /M

-

(e . XU'*—:E_I,LV-»*") + b

—
—

e _
= (7(3 + 7&_,(03(7{) = b =
- 5y £ Sbl - ¥ — Tk
_ 5 [ — ‘9 o
= bb'o + 4q % b
= 7(S?f3+7t°’7> S
e &“ w=l , e é"’" n =l ‘_F\Q bt
'F“}/ w = le y *\/V"v g}/ el W&’N
Ry N
by PRl S
" A FEW PUNS

 MAKE ME NUMB [11]
! BUT MATH PUNS |

MAKE ME
NUMBER
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QUESTION 4

a) Determine the derivative of f(x) =

1
by first principles. 8
J3x-2 princip (8)

T () = L& F(\M-Lu)—-P(wj_

Ww—> o 7N
\ \/Ml L
P

I V8 . N
h—>o0 (ﬁ (wth) =2 /3m—z/w
[ = /30l =2 o P

] \\w - P — 2 vFhy—2
h—o W, (\/3(-&,%) -—L)C/S»L——Z>/-§::Z""/3( )

- ol st—L) — LS (vt ) — — m_z
' - 3w —3W 2 S
= Lo Sw— 2 \/—-{;::-Z +\)‘5(}L:HA)_Z

k=0 W (/TR —2 y( /A=)

] o w-2 )(/gx—L + /3 (wth)-2

L—o %(mz\(/%
\/ﬁa

— 3 S —
} \/'Sm-—z In— % J3w-2 "‘ \/ik"2>

= S /V
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3 1

b) Determine: D, ( (6)

(0 od

] k
| "/‘ )
5-/ Sw- i 3(7,er'> — (3w (2
) Lvu—s <Z’“'S_) v
b" p—
. ( 3| > bu 1S —bu + 2
A CZw‘r’S')L
SN |7
_ < . = ; - 2 3
) (Zw*&’s (2rs) e
- #€ (B R




c) Determine the gradien

at the point P (1; 0)
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t of the tangent to the curve 3y* +4x —x*siny -4 =0

(8)

1y
\ <
S P (1:0) X
A A A AVl
. EL®
3 U — 24 sur y + NZeoS _QL:JBJF
(Zj % N (1 J kjahrl.
Ty dy =0
(2g k14 — L g T e Y T
Ob" =0
O + 4 s )swm O — | ‘pgojﬁ/
— | = O
v+ A
=T
[22]
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QUESTION 5

The function f(x) is defined as follows:

a )
= if x>2
f(x) =4 x
b-2x if x<2

Determine the values of a and b if f(x) is differentiable at x = 2.

Justify your answer, using correct notation of limits. (12)
o b — Zw = b =Y
w—> 27 wo\’cf"““ B \/0~ o
. Y 2, b — G4 = Y
Lo ~ 2

O\\/cad

nw—= 2t L - & =

P =57

for W”f‘j

\i

| o~ — & * - N
w2 £ - & :\/—Z
L.'L
/a:"’?
&:gf\/w
A
2 -% =€
b =16 [12]
b= § o
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QUESTION 6

X +4x*+x -6

Given the function f(x) = 7
X —

a) Determine the coordinates of the stationary points. l/a' (9)

Bifn) = (s 5+ 1) = (x kbt rb) ()
L%Z" Y v

S 3
G
o = qufgxz-k%xs'—&u_ + Wil =2 - RS
—2xF o+ 12 5
O = %L\’ = ‘-("Y..z + v —| \/
’ T3 4+ 1)
O :waﬂcl = N y.
= 0,4
Yo /ﬁ l o w =-2 &l o " =
o = 5,%3
,,-e,uv._o\JoJoLQ- j: O)l7 ‘/o/ “’3 - )
OL,CSUO\AB/\MM B
(w\-b""(*- Ov~ (_{,\ - \,{3 (O)L‘,)-’b)g3>
slakchs) C—Z. O

A g
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b) Determine the intercepts with the axes. (4)

c) Determine the equations of any asymptotes. 4)
v~ —
Y = -l g e o Y M{—d—e
W + G
2 5 — L
7(/9) — %
/
2
+ 2w
L % l\/
J = x+ 4 v Sk R
e
cwa\AA{}"o




Page 16 of 27

d) Sketch the graph of f(x) on the given axes. (10)

(@)]
wl

AN

w

I\
A
- N

|
1
~
I
W
|
|
—
Va
o7
"
1

[27]




Page 17 of 27

QUESTION 7

ABC is a semi-circle with centre M.
ANC is a sector with centre A and
corresponding arc NC.

AM = 15cm, AMC :% radians and MAC = 3

a) Give a reason why ﬂz% radians. (1)
B ° M
Iﬁfv\/\ = MMC e—elan /
g - T epual €', apued soles
4

b) Determine the area of the shaded region MNC. (6)
2
e N L L
VN
$so 7

pc = JESD
¢ = (%J\\/_—, L\‘L(’

i

5 SW = Sechor — A \/V\/\
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QUESTION 8

A portion of the graph of 7(x) = x* +5x® —2x —1 is shown below:

Y

a

Local Minimur,

Use the Newton-Raphson Method with an initial approximation of 1 to

determine the x-coordinate of the local minimum shown above. Give your
answer to 4 decimal places.

2

€Ot ) /a

Lend wie o Lo = e elSaioz =0
er(w) = 2% + 30 7

(7)

A
T e et A
w, = %o -
IZQ%D) v 30(%0)
= 0,595 - 77
O@*«
W, = O,40TIS-. \/(/v
%3 = 0,33'58 e S

[7]
'7.LL{/: @,3‘7‘%?/%/»

: s~
o %:O,3L1L?2. /
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QUESTION 9

The graph of the function f(x) =|x|In(1-x) , x <a is shown below.

a) Write down the value of a. (2)

o = A

b) Sketch the following graphs.

You do not need to work out any values — simply show how the shape changes.

i) y =|F(x)|

o
o X
6"—»

o 0‘1"

(4)

A
/ ,/q/

v/ | %

|

|
|
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i)y =f(|x|) (4)
/
Cc~
v
&
M v
v/
—F
(e
v
i) y=— (4)
f(x)
V% =
au
J/

[14]
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QUESTION 10

i1 n n

b N N\ 2 .
Consider jf(X)dX:limEZ[(Z'{—ﬂ) —2(2+ﬂj+2}
- n~>con

a) Determine the values of a and b, o (2)
a = ¢
(/,) -2 = 3
199
L = < (/
b) Write down the function f(x) (2)

o) = w2~ ¥ ¢ o

c) Calculate the area enclosed by the graph of f, the x-axis and the lines x = a
and x = b. (2)

2 o UVQ.LM

4 T

\I

[6]




QUESTION 11

a) Determine the following integrals:
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YA
N T v
i) jx 5x°-13 dx LQJ’ S-LQ)’B . (6)
L /M
= L [u* ot Ao 2
s . = =[x
o~ a
Y, \/2, AN -
3/2, (S
= ( 6-% - {3> + c
L,Ls
— | rjf, wo + <
i) J‘ xcos3x dx (using integration by parts) (8)

f/(%)’w‘/ '(x = (og 3 L7
Pl(ﬁh) = S 3(1@)3 ng 3w dn
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if) I cot® x.cosec’x dx (6)

=,v(w304~;/ et b wn=w ™

U

P Lot o et
4 - |
- + C L/“’“’

|
L v
1 KEEP s B | EELEP v (3 m* || 1N cASE You've
FORGETTING,., M o ﬂgk FoRGOTTEN, 1M
WHAT'S THE WELL, IF I f"u’ W ) {"4) NOT PATING You
COSINE of LETS RECALL Ve Wy Tl || BY THE HouR.
SEE,. CORRECTLY.., ), () ROMEDN

0 DEGREES ?

e e TRR 22]';
"' ’11“‘ "Ya "]m (‘!';3‘!
= L

29’
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b) Given f(x)=—>—1
X +X—-2
i) Decompose f(x) into partial fractions. (4)
—a = ()
(w1t 2) () (et2)
o= = A (v+2) + B () e

ol A= G e

W=
_— _ e
R = 3
,-')(_’—” _ ___L—( -+ _,__g_/
/ - /
P e w — ! wt &
i) Hence determine | ;X—ﬂ dx (4)
X +Xx-2
V) 2
—
n—| w >
AA
(L ae 2 1 dv 7
= o W+ 2
e .
C
=, 175 N (%—") + 3 [ IL_(-L) N
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QUESTION 12

The loop y? = x(a—x)* is shown.

\ P

The shaded region is rotated about the x-axis.

Determine the volume of the solid formed by this rotation, in terms of a.

Vol

(10)

W "
SN
T —
;. w
Q_
‘R
l
2
N
QL
z{

a 2 3
= ¢ J o Ty, = leaw + X ol x
® N
2 2 s % v Y
A Y Y
= W e * - ZmX S
P 2 o
M S
3 + STl & l/g",)n
_ fa,z’az T L’/“_ﬁ” =
= 5 v
2~
— 4 e
= Taq — ‘/‘_f:__ + i &.. -~
z 2 “4
mhe mark.com oyt i
Ei ik ) T a Y - e~ [10]
= /

[Total: 200 marks]
[ 2.
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