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QUESTION ONE· (Start a new answer booklet) 

(a) Express 225° in radians in terms of 1r. 

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

(c) Differentiate with respect to x: 

(i) y = e•-:c, 
(ii) y = sin-1 ./x. 

( d) Find primitives of: 

(i) 1 
2x' 

1 
(ii) 

9+x2 • 

. SlnX 
.( e) Evaluate hm - 2- . 

2:-+0 X 

(f) Let P(x) = 2x3 + x2 - 7x - 6. 

(i) Find the remainder when P(x) is divided by (x + 2). 

(ii) Suppose P(x) has roots o, {J and "(, Find the value of o/3"( 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{~ write down an expression in terms oft for cos 8. 

(b) The polynomial /(x) = x3 +ax2 +bis exactly divisible by (x-2), and has a remainder 
of 5 when divided by (x -1). Find the values of a ~d b. 

( c) The area under y = 5 between x = 0 and x. = 5 is rotated a.bout the x-axis. 
v'25 + x2 . 

(d) 

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

(ii) Hence find the volume. 

E 

8 
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. 

(ii) Show that 8 =a+ p. 

. 27 + 4-/i9 
( iii) Hence or otherwise, show that sm 8 = 50 . 
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QUESTION THREE (Start a new answer booklet) 

.(a) 
y 

' 
: y=__j_ 
: / .r;;:;. !/ 

y=l 

½ X 

(i) Write down the area of the shaded region in tei:ms of an integral. 

(ii) H h tl t thi · 1r - 3 ence s ow 1a s area 1s - 6- . 

(b) The velocity of a particle is given by v = t2 - ·2t, and it starts at x = 3. 

(i) When is the particle moving to the left? 

(ii) Find the displacement x as a function of time. 

(iii) What is the closest the particle gets to the origin? 

(c) The monic polynomial g(x) of degree 6 has a zero at x = -3, a double zero at x = -1, 
and a triple zero at x = 1. 

( i) Write down g( x) in factored form. 

(ii) Find they-intercept of the graph of g(x). 

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

QUESTION FOUR (Start a new answer booklet) 

(a) Write cos2t + sin 2t in the form Acos(2t -- 1:). 

(b) (i) Sketchy= ex and y = 4 - x2 on the same number plane, showing all intercepts 
with the axes. 

(ii) Deduce from your answer to part (i) the number of solutions to the equation 
ex= 4- x 2 • 

(iii) Let g( x) = ex + x2 - 4. Given the initial estimate for a zero of this function is 
x0 = 1, apply Newton's method once to find a better approximation :r 1 • Give 
your answer to tlm,c significant figures. 
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QUESTION FIVE (Start a new answer booklet) 

( a) When an object has displacement x, its acceleration is given by 

i = -3(2 -x)2. 

(b) 

As the object passes through the origin, it has a velocity of 4m/s. 

(i) Show that v2 = 2(2 - x)3 . 

(ii) Explain why the object can never be to the right of x = 2. 

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

-3 0 3 X 

A plate attached to a spring mounted on a wall has mean position x = 0. The spring 
is compressed so that the plate is at x = -3, as shown above. The plate is then 
released from rest, and its displacement x metres at time t seconds satisfies 

X = _ 196 X . 

(i) Given x = -Acosnt, find the values of A and n. 

(ii) What is the period of this motion? 

(iii) What is the sp~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 polynomial P( x) = ax3 + bx2 + ex + d, which has roots a, fJ and 'Y 

(b) 

such that 'Y =a+ fJ. 

(i) Show a + fl = -:a. 
(ii) Also show afJ = 2:. 

(iii) Hence show that a and (J are also roots of x2 + 2"ax + ¥ = O. 

y 

X 

A ball is thrown on level ground at an initial speed of V m/s and at an angle of 
projection a as in the diagram above. You may assume that t seconds after release, 
the horizontal and vertical displacements are: 

x = Vtcosa 

y = Vtsina - ½gt2 • 

(i) Find the Cartesian equation of the trajectory. 

' . V2 sin2a 
(ii) Hence show that the range is --- . 

g 

(iii) When the ball is thrown with speed V = 30m/s, it lands 45 metres away. 

(a) Given g = 10m/s2, find a. 

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

3 \)~ ~.!-'1r. '1 ~ l 

't 

l'::,) ~ :. 4-o,..:,.... )00 

:::. ").:,:l "'1 L 

(c.) li) j :. ~ - 1(. 

I "•)( ~-::. -e 

t") 'j: ~'~ 
# I I 

:'.)::: - ·---.ls; ~ 

(cl) (i) 

~ -::. t Lo~ ,c. t.,. c.) 

ti,) 1/\ 1 :. -2-
.J '7 i"x'-

(e) L:.-
1{.IJoo 

~: .L 
1.'Jt L 

.::. ..L 
z.. 

S-:....x -X 

(.f) ti) Pt-'-)::: ,_ ,c. (-8) + 4-,>< (-l.)- G. 

:::. -~ 
(1i) t>t~Y=- -:·=~ 

,_ t.'­
~ 8 ~ - .. 1-+t 

(\,) .fo-): f+ 4,,.-\- \,,::. 0 (1) 

{~)::. \-+ o...+¼-::) w 

<..1)-b-) ~ 
i ,t-- ~c,,..-::. -) 

o..-:::.-4 

ti,) ~ "~ .1_.;-~ l ~ ~' (½ )]: 

:::: (""' 'tt,.:' \ -01 
.r.::. .... -4-

tcl) \ \)' f!>l)::. I O l', f ":) 41..._) 

E:h ~ \,--, ()~-\L) 

\ii) ~l(~: Cfo-~ (L i--"6 A.$..4~) 
· . ·Le.~ ~ .:. 'to - f> ( L G-- I\ 6. <.6)) 

w Lj. ft L -:::.. I JO o - (til 'r /,,) 

=- 1Ro - 0 

~ 8 .. o1...+/J> • 

r_&.,. ..JvL-.Jl-.f.r-v\:"~ 
~ (!» c..J) ~ 0-~~ ~ .J 

(.iii) s,.:_ 9 c. ~ (<'A. Jr (l) 

::. l,..'..-ol.. vY> {),-t- vJ')~ ,;._.p. 
q I, .,f., . g 

- To·7t; .... '° To 

~ '2..1"" \$ 
S"1' 

~ l~) (i) A-= JK. I L ~-'~ 
0 .Jl-'IC" 

(i,) A-=-
'h. l~ ""'-x. - '}( )o 

::. 

::..s..:.1--­
b 

l\,) ("1) ~ -V- <o \..o -t:,'-_J...1::- <0 

..K-J O < b < 'L 

l 'i) 7< -=- I "" J.k 
L "} .,,__ 

:::_:_-t+L 
l 

-'- t-o ~=-c_""'.b .,..._ - ' 
'L '\. 

o,\,t-- s. ?l -::.. ~ - ,\:: -\- "1 
"1 

Q·,i') ~ -t: ::.1- , ?C. ::c ~ • 



:,l"')::: l,..+1)(;.+,)'lx - \)l 

~lo)=- -l 

~ (GI.) w-, l..l: + ~.J;-- .:. Ac.o,{_).t: -c;..) 
::. A CQ> .l.~ ,.,s, H As:...2.h,, 

ey-.t.. ~·· J\ ,;.... 'L~ -'- w,l..\:'": 

/4r4"> t.::::. ' 

A~c.=-1 

1...,a..._.c:.c A:;.~ a.,..J.. , .... «/q ..,:...u 

~ ~ ,~~-
s.o c.o,,l)"-,, t,N).Z :. s;:: ,4~ -~) 

\\,)ti) 

~)(i) 

II L ,~)~ e +,t-'t J.l) nt•)=;o->..f\'1 • 

I - ' 5 ~ :. I! ,... )..,t )0 J'l') =:: 6\- ..,,,.._ 

::,.,) 
7C I:;:. \ - ____. 

t'j(I) 

~ \·0)~1--· 

~l.obio3~'½,-

f ( l ,,-'") ::: - "l ( 1.-x) '-

e,e.-,+-X c... 

~ "-~ o, V-:. 4- ~ t.=o 

~ .,..L,,._ 2.('--1t)"C 

0~ ~ ,.,..'-,o;. 0 JO )...(1-~,.)\ 0 

~ 'X ~2... 

(iii) fa,. v- ... ~- -~ ;k --*' . } 

..c...;.,.J: I,..._ ;g.vo. . 

wl..c.... ..,. :. o ,c. =- l... 
. ' 

~. "IC.:.L ,t-:0 , 
1L-, ..tl..._ ~c).c.. .:... .J: ,-c...k .,..>. 

~ ~ L""'-c.c. i .:. ~~ ... 

~ I\ -x.1 . "c&..c.&,. . ,,... .. N.-</ 

_..,..c. . 

,,., 
-. ( ))/'I.. J • I • 
Lek .,..:. ~ 'L-~ ~"""'"" 

,\+,...le o.X lc.,.,.,o.k .,.._c:&,.. 11--.. 

t=- ..r;: ~ It. "'-\~-
,Ii-;' 

,=;..._. ~ ..,c. ..,e...t.. 7t ~ ~ 
:a... • 1-o -r:f:o ,:,.,.J.. 1-c-cA. ..,,,. 

............,."" .. -ef'"il" 
.,.. .. :: ~ J.o "' =- ~ 

ct 'l 

A,k- t:.o 1t:c.-~:.-::i 

s..o A.=•l 

c.,>. ?C.=- - ) ~l~) 
~,) ~ :. ~ :. 3~ 

~,,) it = 4- ~(~) 

'° ~ ..ILt. .;.....;- t~:;;.. 't-/s. . 

ij-,)~ ~ ~-\o 
~~~~ 
~a') ..k -1L,._ ~~-

(Il- '."-:) \....~ ~ """ ~ 
~ ~.\-J.-c,t. ~ .J,..._J.­
~ ..,.J.._ -C-,... l:.k..L. C...:...C.... ~ 
~:...-t-a.v---~,~ 
c..J,+,-L ~ ~~ - J.. ,..0 

~ .o)::-... --J 



r1."'f'p +'i~ -~ 
~ 

s:.o ~ (o<..,p.)-::.. -~ 
.::.. 

~ l>(.,t{I,::. -\,,. 

(ii) ,x~ l:: -.rb u-
e;.. 

(\.>)6) 

to t>(' ( ot~f) =- -~ 

PC/>,tf..) ~ -: 
k.-c..t. o<. p. ::. .l.i: . (2..) 

FA.r~~ ~,~ 
l,....,..-1~-.,¼ ~ -~ __i.. 

l,..,e.. 

II(_ .,. j1 :. - t.... j ..4-o ..,.(._,.. t°"'°J.-.cX 

'l,~ ~V,) ~ ~ ""-{J.=--~ ¼> to • 

\-\ «2,,._c:Jt °' ,.,..J... ~ c,..>R. ~ ~ • 

0..,-
-::::: 

'd :::. -x. \..e.~ d.. l ~ /)( Ohal. - ..fL ,.1 
)."/l 

w-"--~~~~ 
~,;.~""-~o( 

(h\Dl) 4 \'" :::. <-Joo .:.,..1.-'-
, o 

},,.I> ...:..,..).....c..:. ,{:_ 

.J,(...-1 o( :::, ,'f" 0 QJ r {'0 

~1 ,x. ,::;\,o t,,a ..._\- (1-,-"Yrt.Jr\..... 

.__,.._..I... L.t- c!..,L ~ ':- ) S"" 0 • 

\c~ w-- (-:.'.-9)= ~9 

~ ~(A,,.~J.. ~ ~ ~ 

(,,) e,,._~ \..,lK : r "' 
r;.,..AU">fl.1r i..a,I>. ~ 

C-

" ~';- J,.ork 
~~A.~ ~i.-.nA~li::. e--\T.....S 

<.o -n---tl (c- \. ....nA) =- \,~A 

fg_ /l. :::.. \, ,.:_A 

---{; - ._.,..,A . 

tri,) 'i1..c.-~ A "° ~ ,:...J.....&.,J.. 

~-4, lac,...~ ~ \.. .,_J.. C) 

c---l 4-c.c.. A~c_ .:o ,A..~ 

~~>~St>--~~-

c!"-:. le,\...\\ - l.\.U") [-..-&) 

"" ')... c. -:;.. ,.. -\ \ ~ l..\.'-"? e 

)L :. L.... uk f 0 
::: \.... ¥ 

l>a :::. t,.. A 1110,.;,:::. \... (1 

bf\-:::. t-. ,..,Jc .tf1t.,':::. l...a 

O) 



~ ~i) 

otf· ~ (L. r)'-; ,._ (\...p)'- .... }. 

~ 
"'~ ( o(l.. + l'- - 1-r,>') =- ?. • 

\.. :,. I-.. -T ~·-!JI-' 
=:- o.,1<k-.. 

-=- t~,- "° ~ ~~-
.,._,,. ,. (. ::. I... t,,,)').f&.(, 1· =- \... l( 
-== '=-

'l. (l = "'~ }\•,;;'::. k p 
" A :. k c,n.tt.,c- :t , •1t;' ::. '-' .r. 

w...lt..i,..,..r.ro~ -~· 

(c..) Le.k-k-,;..J...- \J,. 

\.-J.., "', \,~J... 

.Jt....,. ~ ~) 0) 

L\-rJ..)L. ~ t'-:>"" ,91..:::. )...\:-+ ,_ 

1\-«.. ~ tJJ(t. -L,..._ \,-', ", \,+\ 

~ /j ~c. l) i._. .l;........e.-~ 

b £'s;. 
\ 

...,l..:~ .:., .-\-~ .(..,. 0.. 8 -

t)J' -1.4' I..:. ~ 
~ ,. 

~ a...,_'\' c..'- -= l.. l~'-) ... "I.. 

,S.o o...: C.+-'-

6 A}> c.. ~ L..... ..t.a_ oL,:,-~ 

~~ 
A 2. c. 

L:.1' ... .vk" ~ 4.r ... A. 

L ~ ..,Jl. 01'....u ~~· -....4t-
c.,.• --._ ',.. -~ C ~ • J . 

I 1111111111111111 Hll 111111111111111111111111111111111111 .. , 


