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QUESTION ONE - (Start a new answer booklet)

(a) Express 225° in radians in terms of .

(b) An object is projected at an angle of 30° to the horizontal and with speed 40 m/s.
What is its initial vertical speed?

(c) Differentiate with respect to z:
(i) y = 64—::,

(i) y =sin™' /7.
(d) Find primitives of:
|
@) 9"

. 1
@) 537

. sinz
(e) Evaluate 513}) 5y

(f) Let P(z) =2z + 2* — Tz — 6.
(i) Find the remainder when P(z) is divided by (z + 2).
(ii) Suppose P(z) has roots a, # and 7. Find the value of afy without finding the

roots.

(g) A polynomial of degree 5 is divided by another polynomial of degree 2. What is the
maximum degree of the remainder?
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QUESTION TWO (Start a new answer booklet)

(a) Given t = tan —g—, write down an expression in terms of ¢ for cos .

(b) The polynomial f(z) = z*+ax®+b is exactly divisible by (z —2), and has a remainder
of 5 when divided by (z — 1). Find the values of a and b.

between z = 0 and z = 5 is rotated about the z-axis.

{c) The area under y = —ﬁ .

(1) Write down the integral for the volume of this solid.

(ii) Hence find the volume.

(d)

A B 8 C
In the diagram above, BC =8, CD =6 and BE =9, and the angles at C and E are
right angles as shown.

(i) Find the lengths of BD and ED.

(i1) Show that 8 = o + 8.

27+ 419
(i11) Hence or otherwise, show that sin @ = ——iso——\/-: .
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QUESTION THREE (Start a new answer booklet)

(2)

¥4 !
- L
"-J =x
Mg 00
¢ y=1
1 x
2

(i) Write down the area of the shaded region in terms of an integral.

(i) Hence show that this area is r—3 .

6

(b) The velocity of a particle is given by v = t* —2¢, and it starts at z = 3.
(i) When is the particle moving to the left?
(i) Find the displacement z as a function of time.
iii) What is the closest the particle gets to the origin?
p g g
(c) The monic polynomial g(z) of degree 6 has a zero at z = —3, a double zero at z = —1,
and a triple zero at z = 1.
(i) Write down g(z) in factored form.
(i1) Find the y-intercept of the graph of g(z).

(iii) Sketch y = g(z), without using calculus, clearly showing the behaviour at each
z-intercept.

QUESTION FOUR (Sté.rt a new answer booklet)
(a) Write cos2t + sin 2t in the form A cos(2t — €).
(b) (i) Sketch y = €” and y = 4 — z? on the same number plane, showing all intercepts

with the axes.

(i1) Deduce from your answer to part (i) the number of solutions to the equation
e* =4 —2°.

(iii) Let g(z) = e* + 2 — 4. Given the initial estimate for a zero of this function is
zo = 1, apply Newton’s method once to find a better approximation z;. Give
your answer to three significant figures.
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QUESTION FIVE (Start a new answer booklet)

: (a) When an object has displacement z, its acceleration is given by
I i=—3(2—z).
As the object passes through the origin, it has a velocity of 4m/s.
(i) Show that v? = 2(2 — z)*.
(ii) Explain why the object can never be to the right of z = 2.

(iii) Show that the object’s velocity can never be negative.

(b)

=Y

0 3
A plate attached to a spring mounted on a wall has mean position z = 0. The spring
is compressed so that the plate is at ¢ = —3, as shown above. The plate is then

released from rest, and its displacement r metres at time ¢ seconds satisfies
T = -—lgﬁx .
(i) Given z = —Acosnt, find the values of A and n.
(ii) What is the period of this motion?
(i11) What is the spt?ed of the plate as it passes through the origin?

(iv) The experiment is repeated with a light ball placed in front of the plate. Explain
why the ball separates from the plate as it passes through the origin.
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QUESTION SIX (Start a new answer booklet)

(a) Consider the cubic polynomla.l P(z) = az® + bz? 4 cx + d, which has roots a, 8 and v
such that v = a + 8.

. b
(i) Show a+ B = ~55°
(ii) Also show aff = 2Td

(iii)) Hence show that « and f are also roots of z? + 5 x + 5 24 (.

(b)

A ball is thrown on level ground at an initial speed of V' m/s and at an angle of
projection « as in the diagram above. You may assume that t seconds after release,
the horizontal and vertical displacements are:

z = Vtcosa
y = Vtsina — 1gt* .
(i) Find the Cartesian equation of the trajectory.

L VZsin2
(i1) Hence show that the range is L smee

(ii1) When the ball is thrown with speed V' = 30m/s, it lands 45 metres away.
(a) Given g = 10m/s?, find a.

() A 2 metre high fence is placed 40 metres away from the thrower. Examine
each trajectory to see whether it is still possible.

h:/test/6mm3_mid 7/5/99 Exam continues next page .




SGrS -

\N\’\:Q&A

L@ ‘E;tE

) 4= 60 yu30°

= )\va»/.&.

() W) 5= e
:l_ h-x
- - e

) 9= 3=

]
g

’ ]
9= L§x -

t

2x -«

(D) Y = -

3: ;"Loax Q\-C)

(W) w2
)‘3 Fax™
= L
‘\')'3“’“*};‘ (+9
(&) “— Wax L Y X
x»° zxx L X*° "X
=\
[N

(F) ) P = 2w(-8) +b-1x(2)-6
=-h
(i) XAY = "%' =3

S)Ayara—\

9./ @ w8 = o
(\9) fo = f+ Leex b= O )
&(\): tae oxhzs O

W - &) gt B

1*—3(&’_')

o =&
Yo L%
oo b = K -hl B

\’ -
(90) v—.v‘{ = dy

y

Wew Vo ass ‘.}. o) @,c_)]
2

>
= \'7\\-\1:\—01

= FRT
>~

Ty

ovJ')—'-f-vv:hkl.

AW dh=ro by ™)
eb=fin (y Pyd)
\ii) L6AD = Go-a (¢ b ) A&&)
v yeAD = Go-p (Lo AB <BD)
¢ (68c = 180° (wcf)
= 180-9
Moo 0= ol.-fﬂ' -
[ o wir Ao fek Moo
GRCD o o aydie gt
@) s P Relrf)
= (ol o A4 Lt 1l
3.6 , 45 .8

DT WL < o 0
= 2¥ '\ﬁ
M
sO

. '/"I
L@ A= [p

® A= [wrx-x)e

= o 3,
.-rb‘ -
= =w-2
6

O @ @ v<o so tork <0
Mas o<k <2

W x= Jvdr

R
3
X \::.017&"(‘-"”'A
1 AS
3



900 = (w3 (e (x - Wy
(i) ol =-3
Git)

11/ ) ecomak+ sink = AwRE -€)

4
= A LY e &Y Ayrb kg

WML 1,61.%1. dy &~ o X
Ami:\
Awv~t =)

tzacr Az odt £= %fa piaes

Joo L bk g

so m.v.k«(élk:{:‘ A -3
L)0) { w=e”
4
| /"\:l‘-x‘_
P vy o

Q‘. _ X L
D) ged= e -t 10 a0 E 02V

6@(\ = rrx 3’0\ = 4.3

7(‘: \ - _.O_L,‘Z-
50
>V o591..-
= 106 +o 3%%.
SAC d L
0L (L) = Ca ()"
o -i\)'\': (l.-x\zi\"% for o-—¢
W‘M c.

c)kv{: O, v = A& 0 ('zlo

&e9- V'Lr. l(,__x_).;
() reqere viz o » 2\(1—-7&)170
leer x <2 . ”
o
) »‘s_«“f%l,mm R SN
£l lu-y.ﬂ». :
oJLu.,\rzo/ x =1

OJL\LA x=1,

x =0

3
ar t':-O x= -A=-2
so A=3
o = - il
x 3‘*’"[—-7
(\\) M.\ - S SO
& T

@) x= b pa(bl)
P B gpecd =l m/s
(v) e ploke ‘aegs do
dectlerST bk M laalk
Keepr ok Aa Lo rake.
1t w:‘\u.ﬁwaﬁ*w‘w‘»g
Jo drodana N 2
AMMAMW.CW«\L&
hormakinn s W{{&»)AA
Jrove K shede -l Ao
Guidion .Y




)

L@
(l:ﬁ) F“fvltwa;.rw ) ).K..;.'
M“%%—‘W@h.};'id
wxf = TE S dee s oK
N Ar reckr e 2\ w2t
Hecce o ad f2 ook M voots.

O
_;A.Ar( W 0) and )
W\‘\.

OO € A
S0 4= Vi . e - g{(,v_}__.>

=z xdaoh - Dyt edw
AINY

) Y = 7“">'-"°"1£«?~o<w>d— Ig;ﬁx
a* -

p X

),:/\'((A}—)O(

NIl Soup 23
N e

O~y x =
3

W0o0) 45 = 00 o2
o
S0 s Rk = J,;'

Hams oK = \foo.f_’}’o
(F) ok x=ko

;)9 J:\{o
SR ERE BRSNS

:4 o=°
1 =1b-59 > 2

Mos X =’ e ~nt (lme‘—
a/u'L Le—ex pg:_j{o_

T@6) woan A

C= % - (A‘I'A)
S0 Hoan & me rla LR Le C or

o[ = - (av )} _ e R
o

[
bk wn (x-8) = a0
Larce ‘Jw(A*ﬁ =(;.../§.

c A

g Aenlr unh o8 uh‘:!s

[ &5
o
* on it
T A x bun Atz ol
Co deaB (c-\;«»A):. LA

c-\unhA

===

T - wnA
() Mo a0 gte A Aw mchadad
wﬁ-& bedsern cdrs bord e,
oA Lu~ce AGRC 2o gt
\r:')AL.L Sus WMM

BYG) o DALY = \Vpi-2bens Q)
chegd driai-2bunlz-O
‘-\'-"\’L-’« Vv 2ber © D)

D8 = Lok o= W
DA - Wk L0705 = L

-




O (C= lewmect = WY
BT PR U RN
A= | e 2.%5 =ha
ood Man po@ed ae ke

(©) Let M siden hae
b-d, V., LA
M oy B O
G-« Gad) = b

o 2L 245 = 2%

So A'L:'\ )Lb“"“‘d'”
e 2zt (G ednde)

Ne e e Lew b)Y, b b

o ABCD Lue dineimsclon

VAN

\
o i ek it B B

o
e

Le b= a:_‘—'{_h
~ e L * L
R )
l_o:”* LC.“ = (&A— C.)L - L\
L.
s e-9) = b

(e )
oo\ -t = X Nedo

OO |

po a = Cru




