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INSTRUCTIONS TO CANDIDATE:

This question booklet consists of 10 questions.

Answer all questions.

The full 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 , e , surd, fractions oI up to three

significant figures, where appropriate, unless stated otherwise in the question.
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Trigonometry

Limit

Hyperbolic

sin (,a t B)=

"or 
(l t B)=

tan(At B)=

sinlcosB * coslsinB
cos I cos B T sin --1 sin B

tanA + tan B

LIST OF MATHEMATICAL FORMULAE

1 T tan Atan B

sin I + sin B :2 ,in'1+ 
B 

.o, '' - B

22
sinl-sin B:2cosA+B ri, l-B22
cos l * cos B: 2 cos 

A+ B .or'-'22
cosl -cos B : -2 rinA+ 

B ri, I - B

.. sinfthm_-l
h-+0 h

.. 1-cos /r
lrm 

--[)

Ih--+t) n

sinh (.r + y) : sinh x cosh y * cosh x sinh y

cosh (x + y) : cosh x cosh y + sinh x sinh y

cosh2x - sinh2x: 1

I - tanh2x: sech2x

cothzx-1:cosech2x

sinh 2x : 2sinh x cosh x

cosh 2x : cosh2 x + sinh2 x
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LIST OF MATHEMATICAL FORMULAE

Differentiation and Integration

f (.) t'(,)
cot x - cosecl.,

sec x sec .r tan.r

COSCC -I - COSEC -I COt .T

coth x - cosech2x

sechx -sech xtznhx

cosechx - cosechx coth;r

l44dx = rn lr(41*,' "f (*)

!udv=tty- [vdu

Sphere V=!n'3 S=4nr2
3

RightCircularCone V=!nr2h S=firs
J

Rightcircularcylinder V=nr2h S=2nrh
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1. Given that tan-r (-Z)= a and tan-'(:) = p,frndthe value of cot(a + p). [5 marks]

2. Thevectors a, b and c aresuchthat bxc=3i and cxa=2i+k,wherei, j and kare

unit vectors. Express (a +b)x(a-b *-lc) in terms of i, j and k.

[6 marks]

3. (a)

(b)

Show tt x L(cosh.t) = sinh .r,
dx'

Evaluate Jl ,sinhr2,1,.- to three decrrnal places.

[2 marks]

[5 marks]

14 marksl

[3 marks]

Milk is being poured into ahemispherical boulof radrus 4 cm atthe rate of 3ncm'/sec.

If the depth of the milk in the borvl is /z cm, its volume Zis

(.., h3\ 1I =n)4h- --lcm'.
[ 3,

At the instant the m 1
ilk is : cm deep. find

(a)

(b)

the rate of change of ft.

the rate of change of the radius of the milk's surface.

s. Showthat sinr-sin B =2."'(#J",[#)

Hence, evaluate f cos4xsin 2xdx, giving your answer in a fraction form.

[0 marks]
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6. Let Z be a line passing through the centre of the circle x' + y' - 2x - 2y = 7

and perpendicular to the line 3x + 4y = 7. Find

(a) the coordinates of the points of intersections of I and the circle. [9 marks]

(b) the equations of the tangents to the circle parallel to3x +4y =J. [3 marks]

7. Theconic sectiongivenby 9y'--1.r:.18r -16.r-.13 =0 is ahyperbola.

(a) Express the equation in the standard iorm. [3 marks]

(b) Determine the coordinates of the cenre. the r ertices and the foci of the

hyperbola. [4 marks]

(c) Find the equations of the asvmptotes t2 marks]

(d) Sketch the graph. [3 marks]

8. The points A(-2,1,2), B(5, -7, -3) and C(3, 3, 1) lie on the plane fI1.

The equation of a second plane IIz, is given as 2x - y -22 = 5.

(a) Find the vectors VE andii . [3 marks]

(b) Determine the Cartesian equation of II1. [5 marks]

(c) Find the acute angle between llr andfl2, giving your answer in degrees.

[5 marks]
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g. The function/is defin edby f (x) = 
*'r- Ol 

.

x+Y

(a) Determine the asymptote(s) of I [2 marks]

(b) Find the critical number(s) of f and determine the intervals where/ is

increasing and /is decreasing. i6 marks]

(c) Find the coordinates of the local extrema of f. [2 marks]

(d) Sketch the graph of I [3 marks]

10. (a) Shor,vthat 4sin20+3cos20 -3sind-3 : sind(8cos6-6sin e -r.
[3 marks]

(b) Express 8cosd - 6sind rn the tirrm of Rsin(6 - a). rvhere R is positive

and a is an acute angle rn racian [5 marks]

(c) Bl,using the f-acts in (a)and (b). solre

4sin2d = 3sind - 3cos 20 + 3

for 0 < 0 < tr. Give your answers in radian correct to three significant figures.

[7 marks]

END OF QUESTION PAPER
Y
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