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Instructions

1. Atiempt all 6 questions.

2.  All necessary working must be shown.

3. Begin each question on a new page.

4. Marks will be deducted for careless work or poorly presented solutions.
5. All sketches are to be at least %3 page.
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Question 1 (14 marks) - Start a New Page

a) Findaandbif Q++v2)?=a+Vb

b) Solve forx:

@© |2x—3|=x-3

a Z=1

@ Solve for 0° < 8 < 360°:

2sin?8 +sind =0

Sketch any function which is continuous for all x in the interval 0 < x < 2 but is
not differentiable at x = 1.
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Question 2 (14 marks) - Starta New Page Marks Question 3 (14 marks) - Start a New Page

a) mand n aretherootsof 5x* —3x—1=0 a) Prove, by Mathematical Induction, that 5™ — 1 is divisible by 4 for all integers

n where n>1 3
(i) Evaluate each of the following:
(&) m+n 1
B) mn 1 b) Consider the series 100 + 50 + 25 + -+ . The sum of the first n termsis S, and

the limiting sum is .

@ mi+n? 2
@ Show that S — S, = 200" 3

@ Find the quadratic equation with roots of m* and n” 2 (i) Find the smallest integer n such that § — S, < 0.000'02 2
. . o __ 2 -
Simplify cot .. sec(180° — 6) ¢) Consider the function f{(x) =x221
x
(i) Determine whether f(x) is an even function or an odd function. 1
@ Eliminate 6 from the parametric equations 2

(ii) For the graph of y = f(x), determine each of the following:
x=1—2sin8 }

y = cos 8 + 2 (x) the x intercepts 1
(B) the vertical asymptote 1
(y) thehorizontal asymptote 1

d) (i) Showthat (2%)*=4" 1
(iii) Sketch the curve y = f(x) clearly showing each of the above. 2

(i) Solve for x:

4% —-3(2%)-4=0 3
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Question 4 (14 marks) - Start a New Page Marks Question 5 (14 marks) - Start a New Page
a) Find the vertex, focus and directrix o fthe parabola a) A spherical balloon is filling at the rate of 107 8 /hour. When the radius is 2m, find the

rate of increase of:

2 — =
y24+2y+8x—-23=0 3 () theradius

(i) the surface area 2
b) Find the derivatives of each of the following:
O 5 2 .
x . b) Find the distance between the parallel lines x ~y—2=0and x—y+1=10 3
o !
i) y=-% 2
2
¢) Find ZTJZI if y = (x? 41)5. Express your answer in factored form. 4
c) A The diagram shows a flagpole AB on top of a
; building.
s — uraing d) Sketchthegraphof y =1 - 2% 2
!3 If ADB=10°, BDC=30° and AB =25
D : ]—_—l metres find the height of the building BC. 4
¢
< 0 d
20 i n
D C

) (i) Find the co-ordinates of the point P(x, y) which divides the join of A(—1,—4) to
B(1,-2) intheratio 3: 2 externally. 2

(ii) Inwhatratio does B divide AP? 1
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Quiestion 6 (14 marks) - Start a New Page Marks
a) The gradient function of a curve is given by Z—Z =2x—-1 3

Find the equation of the curve if it passes through (2,5)

b) Consider the function f(x) = x3 — 3x. For the graph of y = f(x)

(i) find the x-intercepts 1
(ii) find any stationary points and their nature 4
(iif) sketchy = f(x) clearly showing all of the above. 2

¢) Useyour graph in (b) above to determine the number of solutions of

(@) x3-3x=-1° 1

(i) 23+ 2x + 3 = 0. (justify your answer) 3

End of Paper
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L) 100 + SO + 25+ ...

Ceometme _series i . E= /00

) /e'élp

S/ = 44 é)éen: /P is an /’,77%7,6—97 76r ~ S/

bhen ne]  LHS= St =/ cdx/

() S-5.-= a — ("
-r

/

= Q."CZ-I'Qfﬂ

= pfo/ﬂas/v%/ba is Freee /1%/ nel

= ar”

Let £ 56 a poszﬁ% 272 7‘6&6/’ 7%/ A ﬁ/‘a,»ﬂoszvéon

/=r

ls e

= /00 xé{—)q

‘e 5'/2—

7
I-F

= L/ tere Mis @ /‘/77%/46/-

= 200y (4)”

/Q/n’) 76 5’/)04) 7‘/ 5274 ﬂ/ﬁﬁas/;*é@n /s 7%&’7 74"&'6 7@/

A/

L2 ‘5,./a+/~/ - 4)/ QA&C \//s 4_//905/%/)( /07£\€/¢@f
Now  S*7—) o 55—/

= S fgrier) — !

c Sh4rteS — |

s 4xSM +4

<« L Sr+1) -

= &Y (Y55 am /'n?ZCQer )

S proposnzxo,—, )5 Hee ;4/”7? 2 b Fis also Bue

/7570/' /4@ Ex f/ﬂ/eaer = éf-/

Svrce 17 s 74’4(5 7%/ =/ 1 iselso #ae Ao 12D

and ferce 57 Lo #6 1 Soor _ald positiie « rfegers

(ii) S— S5, S 000002

200/(4L\7 < ©-00002
=

O.0000 0

=2 0

(Zf)m < T 2oaq

P [}
200
el 7 olopoox

/I o Oioo00no |

27> /107

P log(E) < log (1077)  nlg2 > 7
- e ‘ =
N > 2325, N D> L3 25 ..

Sma/test 2 feéfe/ /s oY

) ) = %=

f'v\ i

ey = Fo=

‘x—-l

%L

ar eve ﬁn@vé&n

B s




Bueston /4

i) () 1 4O x=[=O

o~ d > =/ ~/
v nTercepts are [ =] 3 @) ¢+ 2y Bx-23 =0
/ 0/7’4—0214 #] = —Zx+23 +1
[(B)  VMertiial osqrmplote s o=O (e o axs ) g /u+az\" = —Sw 24
Zz 77 <7 — ' -~
, =z - g (x— 3/)
)l el e -3 (g 1) = ~lex 2 (%-3)
U= »r X0 / A
=/ Vertex is (31 —{/)
o Hotrorta/ qu@ﬂfoﬂz £ & =/ Focal /enua?% = 2
':ng g Merce  Focees ¢$ (/.~/) 4/1\® D
é’/ ] o g Directrie s x=5 F vT
\\\ //u—, /’X;;{ .
N g . 2 ) (i) L) = Sat
-1\ /1 . - ’ - o -2
\ | / El )
\ L/ Pllay = == x "
Ve . ¢
S 3
oy ﬂ/) g = A —1
v
I
- I-F
= [/ — X%
Al 3.
ﬁ - “+ x
. I
2 x




Cuestion 5

@  v= £7CC dv < /0T

() av _ v dr
At A o

0T = LTr  dAr

ot

_a_[_/;_/aff‘_S’

L+

ot LTlr>

Wher r=2  dAr . S - S
at

2x2> &

Kats of increase @//‘ s 15

—?ml//y UAér‘) r=_o

e

@i) Lot P be scriface area
AR . R ar

ol  dr at

= 87r. 5

2%

n
/;q’ In A ABD
7 i ;
/ DAB = SO
y 8p . 0%
W , sihse®  Sihio®
[93)

R BD = 255i:50°

: Sin10°

{n A BeD BC - sin 30°

! RD
Bt = 8D sih30
= 25 s1H SO si230
Sirm 107
= S5 143,
He,/jé?‘ of ba/é/(‘:/q /s SS e m (20)
2 | H)(i)AL-t-4) B(I-2)
3 -2
/9./%,3) = L2514+ 3 _m 2k 3x-2 )
\ 3+-2 3+-2 S

\/5” 2)

 hen

re o2

ETx2 x

s

A5 <
ol .

&

A

= [0

/eé??le O//bcmczsg o;fswr?face Grek 1§

B diwndes AP /H e ratio [ 2

(O m" fh _sben r=2




3 (d) X-g-2 =0 @ Question &
ben Opcz 2 4=20
o (20) les o (D 3l  dy . Qx-i
< ar
ferce Lo _dlistance fom (.0) g = x-xrc
x—¢4 + | =0 L . ) -
d U/)Er‘; X = D g = §
A = /2—04—// - S= hHh-2+¢
e 3 =c
- 3 , . Eclyua-//oh of Ceuve (s
~z ) g = =2 + 3
d
(= 373 )
N 2 / (J,) g = L) o m~ 3x
el gy = )
& S(x) x2 L () dhen g=0
7 N _ x(xr=3) =0
= [Ox (7(_7'.(_/)9' )(J)(_—J?)/Dc-ﬁ«é):@
B . X= O /3 -3
Ty = /0 () 4 10x. gln) b 2% o d-intercepts are O J3 -J3
__________ = o0tH)? FDLL+/+ ?98’7 x ok 6/J = - 3x
- . _ g{«? . Sat -3
= /0(x"+1)” (q'xlvl-/) ax,
- 2% - 6
2 ) K 57‘52//0"04,/-7 /,00//)7& OcCier brer % =0
h 3(xr-1) =0
I (D(,—/)[ou—/)zO
o x =1{ -/
. - g =m2 2
) Z . e
\ y-i-2° - ,
r \ Y _ ﬂ —2) /s @ mnrcars 7’-‘4:%0/}\9/4,,00/;774 Swice S/;é’ > O
\/_/. 2) (s A IS 720099 %arn//z/ 4/,00//77‘ Srace ;é% <.




L
1 e

@ (1) o -3x=tl has 3 dishrct (real) solutions

Sirce é,:—/ meets (f/='»‘t3—32( e 3,/)01}-;745

(i) %3 +2% +3 =0

= o3 = =Qx -3
%3-— 3% = —QZ_—B’S')(.
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