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TNST'RUCTTONS TO CA.NBtrDATE:

This question booklet consists of L0 questions.

Answer all questions.

The futi marks for each question or section are shown in the bracket at the end of the question

or section.

All steps must be shown clearlY.

Only non-programmable scientific calculators can be used'

Numerical answers may be given in the form of fr , € ,surd, fractions or up to three

significant figures, where appropriate, unless stated otherwise in the question.
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Trigancxne€ry

Limit

Ftryperbolie

sin (,a + B\ =

"os(l 
tB)=

arr(,a* B)=

sin I cos B * cos Asin B

cosAcosB 4 sin AsinB
tanA + tanB

LES? GF M}"?FSEMATICAT, F*RMUX,Atr

i T tan AtanB

sinA +sin B : ZrirA*B ,orA-B22
sinl-sin B :2ror4*B rirrl-B22
cos A+ cos B : z 

"orA* 
B *orA- B

22
cosA-cos B: -Zrinl*B ,inA-B

.. sin/zI1m_-l
h-+0 h
.. I -cos fthm _-L)

fh--+u 11

sinh (x + y*) = sinh x coshy + ccsh r sinhy

cosh (x + y) : cosh x coshy + sinh x sirJ-ry

ccsh2x-sinh2x: i

i - tanh2x: sech2x

coth2x-1:cosech2.r

sinli 2-r : Zsinh x cosh x

cosh 2x: cosh2 x + sinh2,x
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LIST' OF MATX{EM.ATECAL FORMULAE

Differentiation and Integration

f {.} f'(*}
cot Jc - cos"c2,

sec r sec x tan x

cosecx -cosecxcotx

cothx - cosech2x

sechx sechxtanhx

cosechx - cosechx cothr

I#dx:rnlr(,)l*"

Judv=Ln,- tvdu

Sphere

Right Circular Cone

Lr1
l/ 

-- 
Gv"

3

1L 1-
V =- Ttt'-h

a
J

S = 4rrr2

S= 7r r-"

S =ZnrhRight eiraular cyli.nder V = nr2h
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;." The total cost of man,;iacmrin-q A bcxes oi ch+cciates (a iuncti'on of lime. ; ) i.t given by

C{,k|:2t2 +k+9{}'.t-

',,i'here ir{t'| : t2 + YJA: .

Comf,ute the rate of change of the total cost with respect tc time rvhen r : i -

[5 rirarks]

2. By using the identitl" sin 
2 x + cos' .tr = 1 , sho-r"' that

i. -r \ ;2ccsl stn-.ti:\l !-x\/
(. -,rl)\ .,

Hence. cor^npuie coii sin 
t a li rritln6: r;sing calculaior.

\ \-/./
[6 naarks]

3. Lei /(x) = sinh .t . Prove tha't f-' (.-', -- ;,,[ 't + .'[' t 
)

[7 marks]

4. The position vectors F, Q, F and s are given such that

(s-p)'(q-r)=0 and (s-q)'(r-p)=0'

(a) Show'that (s - r)'(P - Q): 0'

[4 marks]

(b) If F:48+5j, q:3i+2i, r:*4i+i and s=xi+1';.
finci the va.iues of r and;'.

[3 rnarks]

*l ' 
:

s. A straight ltne 2x* j,= 4 intersecls a hyperbola )-t+ = i at A anc, E.

(ai Find tire coordinates of ,4 and 8.

[4 marks]

{E}} Iience, find the eqr"raiicir ci a palabola that passes ti-r;ough iire points

/ " 1] and (8. (i)

[6 ntark-.1
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6. Show that cos 6-x : 
"o, 

2, ( 4 cos2 2x 4) .

Hence, evaluate

G"l 
*.orz*{ Acosz zx -z\axJ '---*--\ --- I

0

[1] marks]

7. Find the values of p, q and r which make the ellipse

4x2 +y2 +px+Qit+r=A

touches the x-axis at the origrn and passes through the point (t,Z) -

Express the equation obtained in the standard form and hence find its foci.

[13 marlsl

8. Given that f (x) = x3 -3x2 - 9.r + 11.

(a) If /intersectsthex-axis at x=1, x= p arrdx=q,fttd pedq.
t3 marks]

(b) Detennine the intervals where / is increasing and / is decreasing.

t4 marks]

(c) Use the second derivative test to find the coordinates of the local

extremum.

[4 marksl

(d) Sketch the graph of I
12 m*rks!
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9" Given thal tt=3i+3i-r*, anC v=6;+2's-.I{ E}xi:: (,r*2}+iZ.F-. fieterminelhe

values af a anc b.

[4 mari<si

I{ence. deierrrine

{.a's the direction angles of u.

[4 m*rks]

(b) the area cf paralieiogram r.i,ith sides u and v.

[2 *aarks]

{c} the angle beti.veen u aird v.

[3 marksj

- iS. ia) Lei P{x-_r.,i f,r a poin', or a unii circle '*ith ceaire {} at tne oi'igin" such that

OP mal<es an angle acuie A rEith the posiiive x-axis. Prove that

sin'6+cos'0=1,

and hence, shoi.v that

sec' 0 =7 +tan2 o .

[5 marks]

(b) Show that the equation

cos x(sin .r + cGS x) - i = 0

can be reduced to

tarr.rr(1 - tan .r) = $.

Hence, solve foi x on the intervai 1,0, 7n].

[5 r*arks]

(ci Fir-rd the aree enciosecl brt,iae clirve -f (x)=iar;:t(;, - tan.:r) ai-i.i the.r-a.*:is in

the fir.ct quadrant.

[5 xxari*]
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