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Total marks (84)

¢ General Instructions * Atempt Questions 17
s All questions are of equal value
# Reading ime — 5 minutes * Use a SEPARATE writing booklet
® Working time — 2 hours for each question
#* Write using blue or black pen
&

Board-approved calculators
may be used

# A tabie of standard integrals is
provided on page 10

& All necessary working should be
shown in every question

NAME: TEACHER:




Total marks (84)
Attempt questions 1 -7 -
All guestions are of equal value

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Question 1 (12 marks)

(a)

(b

(c)

(d)

()

()

Use a SEPARATE writing booklet

Evaluate sin™ [— %] .

Find a primitive function of ! = -
4-x

1+cos 28 _

Show that coté .

Sin

Solve —— 1.~
x—4

Solve sinx—cosx=1for 0L xs2x.

Find the acute angle between the lines y=2x-1 and 3x-2y=35.

Give your answer in radians correct to two dectal places.

Marks

Question 2 (12 marks) Use a SEPARATE writing booklet

@ mm%;h*}

(b) (53] Express cosZx completely in terms of sinx .

(iiy  Hence or otherwise find J’Z 2sin® 2x .

o

x -

.
Ni-x

(¢}  Use the substitution x =1-#" to find j

(d) If &, 5 and yare the roots of the cubfc equation x° +2x% —3x -4 =0 then
find the value of:

)  atpry

i apr

(i) é+%+
@ +

()

Marks



Question 3 (12 marks) Use a SEPARATE writing booklet

(2)

&

(d)

Findj L&
4 +9x

Find the exact volume of the solid formed by rotating the area between the curve

. T .
y=tanx and the x —axis fromx =010 x=z,aboutihcx—ax15,

The polynomial O{x) = x* +2x* + @x +b has a factor of (x + 2). When Ofx) is
divided by {x —2) the remainder is 12.

Find the values of a and b.

Consider the function f{x)=e" +4dx.

@)  Find f'(x).

(iiy  Explain why fx) is increasing for all x7

(i)  Show that f{x) = () has a root lying betweenx = -1 and x = Q.

(iv) By letting x = — 0.5 be an initial approximation to the real root of flx} =0,

use Newton’s method to find a second approximation, correct to two decimal

places.

Marks

Question 4 (12 marks) [se a SEPARATE writing booklet : Marks

{a) P is the point (2at, arz) on the parabola X = 4ay and the line / is tangent to the

parabola at P.

i Represent this information on a clear and welt-labelled diagram. 1

(i}  Prove that the equation of the tangent line / is given by y=or—ar’. 2

(iii}  If!cuts the x —axis at 4 and the y — axis at B, then find the coordinates 2
of A and B.

(iv)  In what ratio does the point £ divide the interval 48 extemnally? 1

(v}  Suppose O is the midpoint of the interval PS where 5 is the focus of the 3
parabola.

Find the Cartesian equation of the locus of O

)

NOT TO SCALE

In the diagram above, 74 is a tangent to the circle at 4 and DA bisects ZBAC.
Copy or trace this diggram into your writing booklet.

Prove, with reasons, that 74 = 71



Question 5 (12 marks) Use a SEPARATE writing booklet

{a)

(&)

Consider the function f{x)={x-1)*.

i Sketch y =Tx).

(i) Explain why f{x) does not have an inverse function for all x in its domain?
{iify  State a domain and range for which f{x) has an inverse funetion ' (x}.

(iv) For x 21, find the equation of the inverse function 7' (x) .

(v)  Hence on a new set of axes, skeich the graph of y = ™' {x).

A small rock is projected horizontally from the top of a vertical cliff 180 metres
above sea level with a speed of projection of 35 metres per second. You may assume the
acceleration g due to gravity is 10 m/s’. ’

(& Show that the equations of motion of the rock after £ seconds in the honizontal
and vertical directions can be given by x = 35 and y = =5/ .

(iiy  Calculate the time for the rock to reach the ocean.

(i)  Calculate the distance from the base of the cliff to the point where the Tock
strikes the surface of the ocean.

(iv)  Find, to the nearest degree, the angle at which the rock strikes the ocean.

Marks

Question 6 (12 marks) Use a2 SEPARATE writing booklet

(&)

®

Let T be the temperature inside a room at time 7 and let 4 be the temperature of
its surrounding. Newton’s Law of Cooling states that the rate of change of the
temperature T is proportional to (T—A).

(i)  Verify that T = 4 + Be” (where B and k are constants) satisfies Newton’s
Law of Coeoling.

(i)  The constant temperature of the swrrounding is 4°C and an air conditioning
system causes the temperature inside a room to drop from 25°C10 15°Cin
45 minutes.

Find how long it takes for the inside room temperature to reach §°C?

The displacement x (in metres} of a particle is given by x = Scos{dm), where t is
in seconds.

(i} Show that the acceleraiion of the particle can be expressed in the form:

X =-nx.
(ii)  State the peried, 7, of the motion.
(iti)  Determine the maximum velocity of the particle.

(iv)  Express +* completely in terms of x, where v is the velocity of the particle.

Use the Principle of Mathematical Induction to prove that 2" +3 is divisible by
11 for all positive integers.

Marks

N



Question 7 (12 marks) Use a SEPARATE writing booklet Marks

Question 7(b) continued

(@
Let PT be x metres and assume that the goal posts are § metres wide.
NOT TO SCALE
A P
’:‘%\3 2 ()  Showthat tan@ = ——%mes,
I \ » a’+6a+x
T (ii}  Letting T =tan#, find the exact value of x for which 7 is a maximum.
. L 3
(iiiy  Hence show that the maximum angle, 8, is given by # = tan™' ——] .
L Va® +8a
- (iv)  Ifatry is scored 10 metres to the right of the goal posts, find the maximum vatue
In the circle, the chord AR is 6 metres long. The chord is produced to the point P of (1o the nearest minute) and the corresponding value of x (to the nearest
and BPF is o metres. A tangent to the circle cuts the chord at P where PT is x metres centimetre).
Show that x = Ja(a+6). 2 (v)  Explain why the goal kicker, to maximise his angle of view of the goal posts,
should imagine himself at the point of contact of a tangent to the circle passing
through the goal posts?

(b}  Inarugby game, teamns score by placing the ball over the try line at the end of
the field. A kicker may then take the ball back at right angles from the try line and
atternpt to kick the ball between the poal posts.

Goal posts

NOT TO SCALE
End of Paper
e 6—>e— a1 Try line
@/ \8) “‘T
L x
P

In the diagram above, a try has been scored 2 metres to the right of the goal posts.
The kicker has brought the ball back to the point P to atternpt his kick. The kicker

wants to maximise &, his angle of view of the goal posts.

Question 7(b} continues on page 9 — please turn over.



s Socegions

o

e

2] g rarres

Ex/’??w/oa/_;,

e2E2D [ Tehr HIC G BT /= 9/1/&:- 7

_____ -— . . RIS -
Prrsrzon (D ,Z] Al _’_/__ N o T
2> m"’_(_}@; -z LV o gs e S SR
-4 = PR
) :
&) /%mi‘ﬁ 2 ot P » = Qx[é-:ﬁi "Z&—?*
o 2 W/ Ny gpﬁ—/} oL (,—'pwma&'/
R =W P
= =D " - ot = Z
S R L ;AMQ 1"— “/"Jf‘gm;w f@fw?#‘?dé*
é@ cx**) ke o Spes | _
GeapHraeey ‘/\ ‘/ ng i [;r wjﬁxzf? 77

S

A ol ‘
- ‘K 475?\/116

’[C'r 44‘”-‘@3 [el- &
fﬂ;” 4?(7{:/;& o

: . v/

T = 7/:_7%&)@@
- fl'_‘é[-.?a@ v

‘-2,@—4/%”‘2[4 N ke

- ['[/,79 L[’,ch/% +c /

- £ =y _
/w—v(é)-‘-/ / ’4{) x3eax? sz’ #—"’Ez ~
- £- % | 2) o fr'.;z::-aQ
& = % L/ O( —_ "'e.L - 5 - ]/ o
W’??jﬂuﬂ%; e - //ri' fb e 1
g geari tom=2 [ */5 e T
X -2yss oy, :
P '
72ntd f,l,f%%—”:_-_ﬁ__ o 0'9 x7g+¢r -@(7&‘& 2(22/5)
_=le-&| £ A ~2)t2(-5) o
B /4(2)09[ Jeam & - St e
Y é’#é‘) H-12435 [ -
2002 V| - .

fyzs?‘/ﬂv@

(@f&, 2 —75(—"@ <5
_ J[’Q ban’ /ﬁfé—c
5 N E——
B %} - T;(:f e
= "“m e L/
s f%m%~%m /

I A SV
mgi)ﬁfa%ﬁj (7 E et

=) 4?()9 e
P = [’3)4"—9(91‘-4[) f-&- =0 —4)

G

N
bat
ny
X
€

‘-o -
4o, fh i P8 o i MEEaE : art =112
" ety )/

941—47 4 (7 :ﬁm:ﬁ,(gﬁ

— A — —na+ b =D x._".a —{) [ x=ef \/
o —2248-=0 )/ Y= d”""“’ ———~(J .',j—wgf"_b
W= YD I =12 0| e 5= & D
g +&+2a4 b= =) / . P 237 v
e u S)ag 2wl e
e ) ) ag=-%,6==20 __ _ % L
ta=— T~ B~ 7
. s NN ,’{.
) Bppp= L+ #x Y
) ,f[x) &7':;—# _
ﬂ)/@>0far%%;/z o
/ﬂ‘) crene il A [TLROE T Let &M’-—-.& %
“ » tow HLTE W
"’/) Ly = Erl) 4T io " Bba= “‘J‘m—
o) - MO Aa'm- —m—
..:Lﬂ!éﬂ S
- BBs-= @[WWW g s
/;.j __y ‘W_:.e-_'ﬂ'f_.,rﬁ;_a—_; S |
L Z.. = 4y @ & N X "' BDR DA’T [60}7/’ éz%»
e b ) CATDA e LsoSCBRE[ALLE
= = VWV S THE @/o//asrzz-mﬂm;
_____ - 5) - | = A A /A’ﬁﬂ'\/l"-’ >
- _FTien 4 RS |
3 7 0 w(é—?-f@f-.




s (S)
) Flx)= ()

Oy Sketre, { /

/’9 oﬁfmmwm%

ok = 5
_ T emsess
t) 7o MWW :
£ f‘:l [
L __‘/if*m:!,
__?f_Z?é-,E = {xt/ /
N Stessa, = 2F
J /_@l /
e _é_rp_-_n___
Ve 25 B=0
)7F = g:m
Fom h N

X } el 44
x= L :
— A,A,,E:_;I_;E;E_,_ .-.g-_?"ﬂ@ﬁ.':!‘ €z
j.:";l" - 351_‘ . TRy o j=0
Wi ' .A “'__"-__-‘_/
VAE e Ly N7 .,_&;:a&
wirss xog = i
ixoase m?z'm—q—f—:?—g*r—
. 9 _--ﬁéz-
) """Eﬁ‘%) e
FE g T, R ;

‘

Vs a6

(@ 7 o (71)
= AL 4) _
[’/ 7= A+ gg ol
& = das 456&“]

~lhsRr = —pprir & v/
e Yt

M N e e

Ul Z=S, [ fﬁ'—da—é‘izj - -.ap,tr[EnﬁE?

.," = ¥ /or 2 WEEmz'wﬁtbL

[55%‘4,1 _lé([_jt'

Lzzreon (& CD. 1
Z) 6'//) Wﬂ[_ﬁ@wﬁ _____ v
A = =200 [;M-ffﬁ"éj
) M«/ wen i TE =T/ /
o 2 = 20T wo Hprem?? \/
() "’xr»f@—-%) .
= f'é.‘ﬁ}(‘ﬁ_s--'/’(jj L/

(ﬂ — @

———
Vs(né-’?:?f 5

_@i
R

'3 ﬁfa -
= albr)

Ao ’Wirm'aﬁ’—u'f)??

,,,,,,,,

p7] V!.-S'

Simicge”
TRVt

»rﬁ 9,

pani =D -

;g e
L W =z :{ = aFll — ~xa)
R
g , 372 5] _m)ﬁr_‘_/_-_
re) ﬂmﬂm& Y sad = bx B y
PR v
S LS = e
A = e
(3« ) é/ ‘#?—7”’ 745 4 z J" (& 7t \L
Aok in DOTSHLE B T 3 bt e .
;%)_(,z: WMW»Q _ _ é_)?é;,%io__,, . /
a (o4 — T Tawe X xzvfd@
2 3= / ¥ 72z (ﬁi‘é /;'FZ‘-,#/:”C ~

,or?@vvf @Wﬂg”ff"’

gD tore e ) | - s s ,,
o W:Z.é?)a  emig T T T T L. Gt ;@7"" v
‘ a2 73 LGz éﬁz;/;g‘_f;\ .
“G’?{m)z s =iz 2 3 |/ . T
= wP(aY -3 = Sypfd-go69 | T T T
p A iSihes &Y I/ + - s _
P R P e

.5;*’ @/%—r-u,mé 73&;—_.._._-

RO -S ::/3.2033’-_-' /30,7 ,';

=y L b TR e % 2—
ﬁ% /c/ﬂfj M
. e 2 ,@m#_@_
M/@mf%%r

L He

T .
—@—’%WFW
widl 7

M,’ g amam &

”“7@”"_@

ooy a,mw,é e

ar ol 8B D




