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Instructions:
s Each Question is to be returned in a separate booklet.
s Question 1 & 2 are to be collected after 60 minutes at which time the 2 unit Mathematics
students will be dismissed. ‘
s Question 3 & 4 are to be collected after 105 minutes.
e Write using black or blue pen. Pencil may be used for diagrams.
« Board approved calculators may be used.
»  All necessary working should be shown in every question.
e Answer in simplest exact form unless otherwise stated.
o Full marks may not be awarded for careless or badly arranged work.

Examiner: A Fuller

(Use a SEPARATE writing booklet)

Question 1 (28 marks)

(a) Find the value of log, 9.

(b) Solve the following for z:

(i) loggz =3

(ii) log,3=-1

sy p2nbl 1
(i) 2%+ = &

(iv) 22+3z—18=10

(¢) Differentiate the following with respect to z:

@) 2z+5

@) S5

2z+5

(i)

) %215




(c)-Two points P(2ap, ap?) and Q(2aq, ag®) lie on the parabola z? = 4ay. The tangents
at P and Q intersect at the point 7. Let S(0,a) be the focus of the parabola.
(i) Show that the equation of the tangent to the parabola at P is given by

y = px — ap’.
(i) Find the co-ordinates of 7"
(iif) Show that SP = a(p® +1).

(iv) Suppose P and Q move on the parabola so that SP + SQ = 4a.

Show that the locus of the point T is a parabola.

End of paper




(d) Sketch the following on separate axes showing any intercepts with the co-ordinate
axes and any asymptotes:
() y=z+1
(ii) y = logy(z +1)

(¢) Write 222 — 7z — 4 in the form a(z +2)* + bz +2) +¢.

(f) Consider the arithmetic series: —1+3+7+ 11+ 15+ ...

(i) Which term of the series is 3917

(ii) Hence, find the sum up to the term which is 391,

(g) If f(z) = 2° — 82" — 6z. Evaluate:

@ 5(-2)

@@ £

(Use a SEPARATE writing booklet)

Question 2 (28 marks)

(a) Consider the geometric series: 27+ 18 +- 1248+ ...

(i) Explain why the series has a limiting sum.

(ii) Find the limiting sum of the series.

(b) Find the co-ordinates of the focus and the equation of the directrix of

22
the parabola y = T 1.

(c) State whether the following functions are odd, even, or neither:

]

i) flz)=2°+10

5E2

(i) flz)=

2—z

(iii) f(z) = logy2”

(d) Find using first principles the derivative f'(z) given that flz) ==°.

3




(e) Let logs3 = a and logs 2 =b. (h) Caleb plans to deposit an amount of money into an account which will pay him 1%
(i) Find the following in terms of a and b: interest each month on the balance of his account at the time.
Immediately after each interest payment is made, Caleb plans to withdraw $1000.

(ar) logs 6
Let his deposit be $D.
(i) Show that when he has made his second withdrawal, the balance of his account

(B) logs (%)
will be  $[D(1.01)* — 1000(1 4 1.01)}.

(i) Evaluate 5.
(ii) Caleb wants his deposit to be sufficient to be able to make withdrawals for

10 years. Find, to the nearest $100, what his deposit must be.
(f) Find the value(s) of k for which #? — kz +4 =0 has:

(i) one root equal to —1
(ii) real roots
(iii) one root double the other.

(g) Find the domain and the range of the following:
B y=vi-=z

(i) y=+v1— 22




(Use a SEPARATE writing booldet) (Use a SEPARATE writing booklet)

Question 3 (18 marks) Question 4 (17 marks)
(a) Find the point dividing the interval from (—3,4) to (5,—2) in the ratio 1 : 3. (a) Solve z_i‘;l >3
(b) Find the acute angle between the lines y = 3z — 2 and 2 + 2y ~ 3=0. b . 6]

Cive the answer to the nearest degree.

(c) (i) Show that (z +2) is a factor of 6® 4 7z” — 9z + 2. ‘

(ii) Hence, or otherwise find all of the factors of 6% + Tx? — 9z + 2.

(i) The arrow on the regular pentagon is spun twice and the sum of the two

(d) Find the general solution for tanf + 1 = 0 (in radians). numbers is recorded. Find the probability of getting:
(e) (i) Write cos@ — /3sin6 in the form Recos(f + o). (a) an odd result
(i) Hence, or otherwise, solve cos@ — V3sinf =1for 0 <8 < 2. (B) a result of at least 7

(f) Given that sin§ = Jz and § < 6 <. Find the exact value of the following: (i) How many times must the arrow on the regular pentagon be spun to be 99.9%

; ?
(i) tand sure of getting at least one 57

(ii) cos26




o ey d. =2 ol
W () legex =
e =
o = Alb g
\i lon. 3 = =1
(i) ) !
3 = x
- oo
(‘,‘.\,) 270&&1 - r\:
2'):n-!-l - l—‘l’
Lwugt = —H
Y I FY

2 g B —18 7O
\L—_B) =

(>e+6) (

w =6 s 3 |

(@ 2

T ( 2 2t 3‘) =

JI I
Cl v) p(}‘_ ( 2S5

K;l\‘) W(' 2.’!(#‘1")

o sL J:_.)
W o (Sor

B
= Al

2.

) = Flowers)”)

=T
s —f oy (20ck5) %2

2
(zets)

- AL
P E

D™

= (Zx-w’) [ -%x. >

(2= -s—.!‘)

-
(17¢+J')

0

e

@ 2 —7u-4— = a(ef rb(0D) e

- NPT T
lok 6= =2 Ay~ = o

e = IF
}d}.—-v-;o: -4 = 2Axe Fbhn2 A 134
g o= 2h 26
2y = — 3D
3
v =S B
2 =T — YT L(su-v.)"—;; Lut) +1¥
®) a=-|
A= 4
()T = 14 {n-1) £ =39
g ln=-1) T 392
hW=t = ay

o - 1“4 \a
. Jaq 2 f%( -1+39)
- A4 390

= e

- ]’:73?15' @

IRV (-7 -3 =124
A n - ¥ \B
@ 9 Gey = 3 9et = Cye = L

fl) < L -1 - A

= — L

\AS

£

A\ o 2 - G oo K=xp, =382 (2)
1(&2{;1 = b
/ olnDe X | ®
D= leo6 = lod 3+ log 2 S0k Y30 O)
= G+ @15 D3P =l Locg ®
R O£y )
2 oo U = oo | = loo 1p | o
- O [ 5 MDAy | noedia
- O - 200 0,=#D v [-0N ~ 1000
~ =90 < @

AC\&( 2 ot

- (O, x O 100

n 57 - (57)

f(mxv o -1060 |« 1.0l -180C

= Jth(; o) - 106D« 108 =

i OO(S\

'C\ :(,Q'—KI rL* :O : -\"4\

Ny

il

IOy - 1000(1-0)

= 300Nt - 1000 woxﬂ

N (VK 4 =D

K= -5 @ D(\O\‘“’;\oooﬁc» Lo
l\7 . -

“\ A)O Re) e v 1Ol \_\.‘ 70
.S‘\:_j’--l'-rac, »Q s Pav% 'S O sexies
b{h'cac AW =1, ¢=1.0\ N=120

(- - Ay SO L
=16 50 N S ](I-Ol'w“\\,
A1~ Lol -
Kyl  K&-4 @ '
Do - 1000 Lol -Nyo
W) ol = -5/ : Lol - |
Ay i = K Do X, 100D, {1.ot?®-0)
Fl= K _’ ol -]
Dy, 1000« (1ot 1)
oLt = b ' -0l - |
;{7—: Lf‘ CI*@‘\”’O
o('L -~ D
<=2 D, $69,700  (heovesdio)




coe B — mD

2 ms(% + T‘/35— .

coa(D+ Tay=1/2

ry 0B 2

75 < D+ < 21T,

S N

kY

7

Q—;O\%) QT \25{,

e e e,

N 1

) enb=iF % <0<

)

”.\ [z |

1SR

e

Ntoun B = L
T

i) conab = \*Q%mi@
=l-2( s
- +l/q

.3

= o
So A= &C{.T'KL)
an®
M)NOW

so o J Gt

UL TN C Sy N by

= »f ez,)’{j"-r 2‘;4\1"‘\“ m:’

= m.(.gLL-\-i)
L8 = &activ{-i}
(AN

cPrsa = (L b Y gwlgiat)
a(é.,-,uﬂ-‘.-s-(%;.‘\-)—
= LTag = e

Now
D - N
B G
2L ekt
o
= ({\LJ" Q.?—) -1’2-('2/
e o




