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SECTIONI

Choose the most appropriate auswer from the choices, and fill in the circle on the mu!rq;le-charce answer .s‘heer
provided in your answer booklet .

— e
1 The gradient of the tangent to the ecurve y = 5x — x® — 2 atthe poin.t (2, 0)is i
A, 6 B. 2 ) C. -2 D. -7 )

2 . x%—6xt8 ‘

li

x—2  x—2

A, D B. -2 C. 6 D. o
—

3, The-acute angle hetween the lines x =3 and 3x—2y-5=0, to the nearest degres, is:

A, 56° B. 124° C. 34° D, 144°

1y dy
\D Ify = 5t and x = t? then - =

A5 B. 2t

‘7_5*:) In the diagram at right, f(x) = x?
P is the point {x, ») en the curve

(Q is.another point on the curve which has an x
value of x+ A

The slope of the secant PQ) is given by

(x4+h)2~x?
"x+h

(x+h)?
R

h2-x?
‘h

D, 2x-h

‘




SECTION 11

Start each new question on a new page

QUESTION 6; (10 Marks)

{3

(b)

(©)

@

I£f0° < 8 < 90° and cos§ = x find sin28 interms ofx

Find the distance between the [ines  2x + 3y = 6 and 2x+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-c0s2x

Show that  fan x =
sin 2x

Marks

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

Marks
(a)  Find derivatives of
3 b
\ ’ 1
O y=3
1
(i) y=5Vx
. 2
({iiy y=(x¥-1)(x%+1)* (give the answer in fully factored form)
(b) A isthe point (3, 0) and B is on the y axis.
AD makes an angle of 1357 with the positive x-axis.
BC is drawn perpendicular to AB.
.lly .
\B/'/ .
e .
G RACEEN N
R \x(srm Foe
()  Pind the equation of the line BC : 2
(i)  You are further given that C lies on the (negative) x-axis. Find the 1
) area of AABC
3

() 1 the diagram at right, AABQ is right-angled at B.

AP = f and 2LPAB= «
PQ=PB =1 unit
AB = X unils

X
Prove that tan §= “2ra




QUESTION 8: (10 Marls) (Start« New Page)

Marks QULSTION 9: (10 Marks) (Start a New Page)
(@) . N " T i - .
Show that the gradient of the tangent to the curve y = o~ is always 2 - . Marks
positive except at the origin. . ‘ _
® O pg e vatuo of £48) i)~ e : 2
Vvi—4
(ii) Hence, find the equation of the normal to the curve y = f{x) at the point on it 2
(b) (i) Find the exact value of tan 152 in simplified form 2 wherex=8
(il) Hence find the value of cot 15° +tan 15¢ * 1
' b) Usi e o dy . 3
’ sing the methad of Differentiation from First Principles, find o if ’
o : y=x%+x
{c) Solve the equation 2sin?x +cosx—2=10 , for 0° < x < 360° 3
@ The angle between the 2 lines shown below is 307, 3
@) __ Torthecircle x? + y* = 16, A and B are the points where the graph cuts the 2
x-axis. 4

P (a,b) is a point on the circle

8+5v3

. ] L
/. A--?(a, b) ) Show that m has the value a

Q) Find an expression for the pradient of PA

(i)  Hence prove that £ APB =90°




"QUESTION 10: (10 Marks) (Starta New Page)

Marks ' )
_ QUESTION 11: (10 Marks) (Start a New Page)
(ay () Bxpress cos0—sind in the form Reos{8+a), ' 2
whereR>0and 0° = a <907
‘ @ - Shade the area given by the relationship [x] < [¥]
(i) Hencs, or otherwise, solve cos@—sin® =1 for 07 £ 0 < 3607 2 b B
(iii) What is the maximum value that cost —sinf  can take be? ' 1
Explain your answer.
(b (i) Provethat cosid = 4cos3A — 3cosA
(ii) Using the above, solve 4cos4d —3cosd =1 for 0° < 4 < 360°
(6) Two men, A and B, arerstarriding on level ground at points 100 metres apart. -
From A, who is due south ofa pexpeudicﬁiar tower, the angle of elevation to the top of
the t is 55°. B, whoisd t of the 1 , notes that s . . ;
el:v:t‘;) erfésf 40° Who [ due eas _0 ¢ tower, niotes that the tower has an angle of o) AB is a diameter of the circle (x — 2)? + (v — 2)* = 4, where A is the closest point
S : on the circle to the Origin (0, 0). :

Find an unsimplified expression for the x-co-ordinate of B.

550 _ END OF EXAMINATION PAPER

100 m .

"A
()  Ifhis the height of the towers, prove that

10 000tan240°tan?55°)
tan?40%+ tan?55°

(i}  Find the height of the tower, to the nearest metre. _ y

Marks

3
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A
= X (D 2 sx+ sy ~2= 0
x*t2
—7 20l qs*xX) ¥ _oxx -2 = O
1. o
= ¥ X 3% 2-2’x 4+ moex-2= o
A
= x%™o 2 ws?x—~ cosy =0

wsx (2 cosx ~ 1 = o

 (a) u=x?  v= h? @sx = 0 b sx =¥
we=3* v's2y ’ o . o =
x=_ 90,270 x= 60, 2D
gﬂ = BO(Ha?) ~ Pk 2x ~ ‘
2 [AFvTTN
= 3x ¢ xt iy A(40)  B(-4,0)
(H‘>L"')z ' b
! m, = G
- _ " G
> 0 since both numerator 0
and  densminator ., b

are _posthve for

all x , X O
= =1 .

X

(& i,

tun 15° = tan (45— 30)

and  since a2t b= (4

= tan 45°—ta. 30°

a*-l¢ = —p*

|+ ton 45 tan 30°

2
— m % M = b"
= I*J.li A— PE ~
L+ o5 ‘ = _“l
= 43 . PA Is peperdicular to PR
3 ,
= Suesnon 9
=25 @ L_$e0> [rx
X ot 15°+ tan 15"’ = 2(3(-—4-)'1
“E
—1
= 2183 4203 =
t .
g |
s (9 = =
- 4

Slrlwt
- SECT'ON[ = o8 T
{ D = 'bnl’_
Z . B = LYs
c @UES‘DCL
. 3
A C (& 1. Y= "%
S p ;Td;r%i s =3y
= — B
_13-
- i
SECTION I i, _y= 5x N
4 5.,73
QuEsTIoN & o= 2
S | . b5
(=) sin20 = 2sin0 cos ~ 2%
i Jicd = Q_h_x:l_(x') Tii 3 - [213 —'D (12-1‘-[\3
8. = 2w Jl—.:r_l = 2:(3—[_ y= (57_2.;.'\3
X wWegx? via B(j.zfl)L.zx
T L (x4
5 . 8
(b_A Pom+ on 2x+35=6 s (30) dﬂ T C +(29c3-—|) €,:L(:c2+7l
d+
P= |2x3t3x0+4] = 6o (22 1Y [ ot Zel) + (22-1)]
¥22 i, .3
siat | = 6x (240 (B x—1)
o =
= B
_ DhMg. =1 plo,5
“Q—?& M (B-1) Y- 3= {x-0)
AL 8(2'_[),._ b tk,=-2:2 U= x+3
LY T L U"(\ T
M = [ —Bx24 2x-]  ~Fx -+ 2»3‘) {ify AC= buts OR= 3 unrlr
i ] — p 7 X
- > ’ A= bxéx3
_ ARABE
= (8)"’3) i )
() RHS = I— cos 2 ©_ toap = fon [(0p) —o]
: n 2
sin 7(. . = -ba]l(o{+‘;)h 'f:ﬂﬂo{
= = (1= Zsin*3t) —
2 510 X o5 H—.‘_m(dip)w
. 2 sin?x = E
2SI 2 Cosac Lt =

w*




(8,

2w - )

cosO- s = V2 o (D45 |

5-: Bx— 63

) 06 §- sinb =i

Y2 cas (p+4s) = |

(by 59 = an SIS cos (D457 > 15
T i (o (e - (P00] 2 D+ 45°= 45 or 315 bc 465
WSS h 7 R
= Do X5 2xh 3y X thox ey . & = 0° a70” a0
e gxh-f_f;f“rh
A h G, cos A =L foral A
= &2;0 24 Fht S ol s < 3.
= 2] |
(__Mmy=m oand m =% gyllek _Ab=ot and BD=y
g = | m,-m, | hoe tnn $5° 4 B < tngd0”
= ET—jj;‘ Atanss" ton 40°
f3m. \!% = lt-bm sincgd %44 = loo*
m(2f3 -1y = 243 {nl‘;;_ £ La;:;o. = loot
— on* 55° Lan*<do
- H?E h(ten* 40+ tan? 55 )= (000D tadissty |
L hT= 10 00D tun?Ss®tant4o |
QUESNON 16 tan® 40"+ fan® 55
@1 R={3 i h = 72m

Llsﬁig s (0+) = 05 8ot — 51ADckn

tshH-_ginb = ﬁ(}% g - 12 siA o)

s % =15

ol = 4x®

BUESTION |

{_

-

vy

v

)
it

I Prove  coc 3Ah e 4o h- 3msA
s = ms (A1 A ,
= tos 2A cosA - s 2A sth A
= (205’ D aasA ~ 2 smA cosA st A
= 2s3h- cogA - 2 snPAcosA
= 2084 —weA = 21~ A wch
= 2ws3A-cosA-2cos AE 2 ans? A
= 4 eos3A - 3ans4
- = RES
W, 4 as3A- Boagh =] S < A< 3
. . toc 35k = | 0" £ BA £ jogo”
2A = 0.| 3(,0’/ '79_(3’“, tbgo”
LAz 001207 240° 360"
© —A B :
2r /[r(iﬂ \ Since BC < 2 _
.} ! / then 0B= 2{2+ 2
0 2 '
O,A,C ond B are 1n g For B : o, a4
ehralght _ tine 42> = (254 2 Za’ 4
oct= om*+ me* 2= 10 Et_; o
2 t 82 a =47
T__ i;i‘ o= bt 4 -l X valve of B
L0C 2 22 ,1.“-_\1 6t 42~ ks 24 {2

-




