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General Insimcn'b.ns.'v

s Marks for each question are indicated on
the question.

s Approved calculators may be used

s All necessary working should be shown

«  Fuil marks may not be awarded for
careless work or iltegible writing

»  Begin each guestion ona new page

+  Write using black or biue pen

»  All answers are to be in the writing booklet
provided . -

+ A set of Standard Integrals is provided at
the rear of this Question Booklet, and may
be removed at any time.

Section 1 .Multiple Chaoice
Questions 1-5
5 Marks

Section I Questions 6-11
60 Marks

SECTION I

Choose the most apprepriate answer from the choices, and fill in the circle on the muftiple-choice answer sheet

provided in your answer booklet

————

1 The gradieni of the fangent to the curve y = 5x — x3 — 2 at the point -(2, 0} is /

.A. 6 B. 2 C. -2 D -7

A. b6’ B. 124¢ C. 34° D, 144°

. X*—6x+8 ‘
2 im T =
x—32  x-2
A0 B.-2 C. 6 - D.
3. The acute angle between the lines x =3 and 3x ~ 2y - 5={, o the nearest degree, is: -

' ‘d )
4 - o 2 S A
O If y = 5t and x = ¢* then oy

A S B. 2t c. =

'_S\j In the diagram at right, f(x) = %*
P is the point (%, ) on the curve

" Qis another point on the curve which has an x
value of x+ h

The stope of the secant PQ is given by

+h)2—x%-
g, Gh)-x7
x+h
(x+h)?
h
hZ_ x.’!
C. i

b, 2x +h

R




SECTION II

Start each new question on a new page

QUESTION 6: (10 Marks)

(a)

(®)

©

@

If0° <8 <90° and cosf = x find sin2f intermsofx

Find the distance between the lines 2x+3y=6 and Zx+3y+4=0 asa
simplified surd. :

The interval joining the points A (-1, 5) to B(2, -1} Is divided by the point M
externally in the ratio 3:2. '

Find the co-ordinates of M,

1-cos2x

Showthat tan x = —
sin 2x

Marks

'QUESTION 7: (10 Marks) (Start a New Page)

(2) Find derivatives of -

© y=

Rilw

(i) y=5Vx
(i) y=(2x%—1D(x?+1)* (give the answer in fully factored form)

(b)  Aisthe point (3, 0) and B is on the y axis.
AB makes an angle of 135° with the positive x-axis.

. BC is drawn perpendicular to AB,

-
a
-

by
N

.
, ~

e R NN

7e Nem s

()  Find the equation of the line BC

({l) Youare further given that C lies on the (negative) x-axis. Find the
area of AARC

@ Ini the diagram at right, AABQ is right-angled at B.

LQAP = £ and 2PAB=«
PQ=PB=1 unit
AB = X units

x
x2+2

Prove that fan =

Marks




QUESTION 8: {10 Marks) (Start a New Page)

Marks ( !IIESTION 9: (10 Marks) (Start @ New Page)

3

(a) : x
Show that the gradient of the tangent to the curve y = is always
e gradient o & ¥ a2 Y 2 - : Marks
positive except at the origin,
@ O ey i 2 2
. 8) iffx)= —
Find the value of f'(8) iffix) it
o ’ (ii) Hence, find the equation of the normal to the curve » = ffx) at the point on it 2
(b) (@) Find the exact value of tan 15° in simplified form 2 where x=8 - :
(ii) Hence find the value of cot 152 + tan 15° 1
) Usi . - PR 4y, 3
sing the method of Differentiation from First Principles, find ™ if
y=x*+x
(¢)  Solvetheequation 2sin®x+cosx~2=0 , for 0° < x < 360° 3
@ The angle between the 2 lines shown below is 30°. 3
o | -
@) . Forthecircle x® + y% = 16, A and B are the points where the graph cuts the 2
- x-axis. 4 '

P (a,B) isa point on the circle

T 18+5+/3
K }f(a, b) ' ' : Show that m has the value 11v’_ ,

(6] Find an expression for the gradient of PA

(i)  Henceprove that 2z APB = 90°



QUESTION 10: (10 Marks) (Start a New Page)

Marks - -
QUESTION 11: (10 Marks) (Start a New Page)
(a) (@ Express cosd—sinf in the form Reos(0+a), .2
' Marl
whereR>0and 0° < o < 90° s
(a) . Shade the area given by the relationship  |x| < ly| _ 3
(iiy Hencs, or otherwisé, solve cos@—sind =1 for 0% < ¢ < 360° - 2
(iii) ‘What is the maximum value that cosd —sin®  can take be? 1
Explain your answer,
() (i) Provethdt cosid = 4cos®4 — 3cosd 2
(i) Usingthe above, solve 4cos3A — 3cosd =1 for 0? <4 < 360° 2
(6) Two men, A and B, are standing on level ground at points 100 metres apart.
From A, who is due south of a perpendicular tower, the angle of elevation to the top of
c epo . 7
t}[}e totﬁl'.'er lsf 5‘;.30(; B, who is due east of the tower, nofes that the tower has an angle of ®) AB is a diameter of the circle (x — 2) + (y — Z)2 = 4, where A is the closest point 4
etevation oL 2t on the circle to the Orgin (0, 0).
Find an unsimplified expression for the x-co-ordinate of B.
5 5“’ - END OF EXAMINATION PAPER
= -100 m -
A : .
(i)  Ifhisthe height of the towers, prove that ‘ 3
10 000tan240°tan?559) :

K =
tan240°+ tan?55°

(i) Find the height of the tower, to the nearest metre. . 2




TEAR It - EXTENSION | ~ JuLy 205

o ‘ _ SIr'wL AN
- SECq [Re TRV o3 X f = Ea Ic) 2 S":_'Q.x + cosy - 2= 0
| ) _ iz
= dgny 2 2(l~ @s*) + cosx -2 = ¢
b : .
2__- B = Lis = '5"?)( X242 2-2ws?x T cosx ~ 2.2 o
2L .
3 c Suesnon 7 = o xXxae 2 wstx— cosy =0
. 3
+ c (@ 1 Y= ¥ _ Auesnon & : wsx (2 cosx -1\ = o
4y 4 -2
b T)Li = 3 fa) gex? ve=ltx? s X = QO b dosx = ‘é‘
— N ' u'r-BXL V”-Z‘X P s E =)
a* . x=_ 90,270 xX= 60, 3O
' . 1 9 3P ~ aPex =
SECTION |l i, y= 5x™ - dx {aanE
—_— — \‘r!—ﬁ‘:’)
‘ A4 . 5,3 2 4
QUESTION £ dn T2 =_3x°+x : A4 B(-4.0Y
. . = —é— (l'{-bl")z s b
(@) sin 26 =_2sinf cos 8 . 2{X Lo m, = Sy
! it = 22> (¥) iy = (2% ~1) i’an""wh'\3 > O since both numerator -
= 2 and " dénomin edor . b
Lw 1 213"! v i"f-l\ are posthve for 1, _m, _E,__i_ll 4
e & w=6x? v‘:g(f—ﬂ)",Qx all x , X¥ 0 2
= by (x4 = =4 . mm X m”.:_, = b
; 8 2 X : a?-ig
(5 A point on 243y=6 Is (30) dy o 6x?(x%t) + (2001 bt %) -
di | \ o, ' . ’
P= loxatacor4]| . = 6x (x> [x(x’“+i§+(2x3—rﬂ () 1. 1t 15° = tan (45~ 39 and  sivce a2+ b= (4
. 3 . ' - - 4 1__ = o 2
P | = G (37) (3 F 2 —1) = o 45" tan 30 o e b
_ o - I+ tan 45 tan 30° , = B
- ‘“_3" § .. MPA ¥ M Pa ]
. ‘ : 7 = T a3 k
(b)(")mpr = l B(@.33 { + E " = — -
(¢ — 1 (8- Y- 3= I{x-0) C e \?-[ . <. PA s poperdicudar o PR
3¢l
A B(%—Doa h,th,=~2:2 u = 2’.+3= Quesnon 9 -
M = “3x24+2x-f —Fx-l+ 2):5") () AC= bouts Op=3 umtr = 2-{3 @ i, 0= (xa -
| - ? ’ .t a = s -
> : A= Hx6x3 Gt (5%t don I5 24~ 3
.y 72 I _ g
= (8,-1) = q = i t2-3 60 = 2% 2[5(1—‘*3;
1 . = 3 - =
(dy RS = - cos 2x © tonp = fon [lep) -] . 218 4 203 (x>
I = _ 1
sin 2 . = don (ot+ ) = 4pnat = 4 F(8) = PLYY
= 1T Zsn™) I tanfect )y ton = = L
2 st A o520 o - &
2 sihrX = X T x =
2 s13 X Cogor T3 :;f




W Mpgpa = @ (&,h S.cos0- _sing = 42 aa:(9+45“5
y-1 = g(x-8)
Y= Bx-43 H 056 O~ sind = |
; e 2 cas ( p+ 45 = |
a9 lun TOCER) = T, _
(B d% = ko h cos (D437 = in
=—r?:;; (Y + (AR —(3430)] 2. B+ 45°= 45° o 315" or 46]
h -
= i XE2xhth> X thoety B = 0°,. a70” 340
hoe th-f-\hlt-h
~ h L
':’.: fil. cos A 21 for all A
= o 2Xthi o5l —si S 2
= 2tk
LD my=m and m,=h gyl ek Ab=>C_dnd BD=y
tun @ = IM.—Mz _’_\i:: ’can55°&%=fna4ﬂ"
| +m,m, | = _h y=_h
5o~ Mm-3 ton 55° ton 40°
tt—5-1ry
b Bm. {3 = L+-Lm sincgd X%y = oot
. 2
m2B =N = 245 N+ h? = loo*
tniss Tan'
m = 21‘\}3 9 2 tanzqno s 2 |} 2
20 R tan F0°F K tan 55 fea=——-
i;"f\]_ ton® 65 ton?4o
= %4503 :
e h2{tan* 40"+ tan®s5)= 10000 tadlss g,
L h¥= 16 000 Ean? 55 ° tan* 4o
+an*40° ¢ ina? 55°
QUEShON It
@D [ R=z i h = 72m
L{slrie fos (D400) = (o5 B oot~ s1iDevin
wsh- i b =3 Cocw - 5 s1A ol
' s =ik
ol = 4g®

QUESTIONS |
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XRY/// 170V
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//z
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(B 1. Prove  cos 3A= 4P Ao 3amsA
LS = s (24 + A
= tos 2A cosA - st 9A sth A
= (20%°A-1) wsA ~ 2 sinA cos A sih A
= 203A- cosA - 2 SPA cosA
= 2083A —@msA — 2(l- _c.oslk\\ DA
S 2a3A-cosA -2 co5 A 2 ans? A
= 4 e@s3A ~3msA |
= RS
i, 4 o534 ~ BansA = | O € A= 3¢s
' ' cos 34 = | 0" < 3A £ 080"
BA= 0, 2L0°, 726° [ogo”
A2 00 Do 240 360°
(© — A —
2r i‘iﬂ \ Since BC < 2
) : / then 08= 2{2 + 2.
0 s ’
O,A, C ond B ae 1h g For B : o, gftat=4
simiam line xl+x5,= (234 2\1 o 20% = 4-
oc*= om*s mc? 2% 148 itj_f 5
r_; 4_};4, 1= g4 +p I X valve of B |
Loc = 203 x| 6+ 402~ I 2443




