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INSTRUCTIONS TO CANDIDATE:

This question booklet consisis of 10 qLrestions.

Ansu'er all questions.

The tirll tlarks for each question or section are shou,n in the bracket at the end of the question
or sectioit.

A11 steps nrust be shorvn clearly.

Only non-prosrarnmable scientiflc calculators can 'oe useci.

Numerical ans\\'ers rnay be given in the forrn of x, € , sr"rrd. ft'actrons or up to three
signiflcant figures, rvhere appropriate, unless stated othenlise in the question.
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Trigonometn

Limit

Hyperbolic

sin (a t B):
cos (A t B)=

tan(At B)=

LIST OF MATHEMATICAL FORMULAE

sin A cos B * cos ,4 sin B

cosAcosB T sinAsinB
tanA+ tanB

1 T tan Atan B

sinA +sin B:2rinA+B "n.A-B22
sin,4-sin B :2cos A+B .inA B

22
cosA t cosB :2 

"orA* 
B .or'-u22

cosA-cos B:-2sin A+B rinA-B

.. sin fthm_=l
h-->0 h

l-cos ftIrm -0h-+0 h

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

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

cosh2x - sinh2:r: 1

1 - tanh2 x: sech2x

coth2x-1:cosech2x

sinh 2x:2 sinh x cosh x

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

Differentiation and Integration

^z \/lt,l / luJ

cot .r - cosecl ,r

sec ,{ sec .r tan ,r

cosec .r - cosec .y cot ,r

coth ,r cosechl.r

sech -r - sech .r tanh -r

cosech x - cosech,r coth x

. /'l, r)l',",' c[r - lrr I ft.t | -,, /(r)

ir
I rr,A = /1r'- | r,1rr

Sphere V:!n'3 S='lnr'l

Right Circular Cone V = ! n,':1, 5 = 7I t' s

J

Rightcircularcylinder V=rr2lt S:2nrlt

v
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1. Use the first principle of derivative to show that

d
; (cos ir) - - srn x.
dx

[5 marks]

2. If lu+ol:5 and lu-rl =1, find u.v byusing theproperty a.a=lult.

[6 marks]

3. The end points of the diameter of a circle arc A(2,0) and B(10, 4).

Determine:

(a) the equation of the circle.

[4 marks]

(b) the equation of the tangent line to the circle at the point B.

[3 marks]

4. Shou. that 1 
= cosh 2x-t stnh2x .

cosh 2-r - sinh 2-r

Hence, evaiuate

Ildx
{ ."tl-, 2, i,rrh 2,r

and leave your answer in term of e .

[7 marksl

5. Water is leaking from the bottom of a conical tank with radius 1.5 meter and height

2 meter at a rate of 0.25 cubic meter per minute. The tank was initialiy full. If the

height of water is 1 meter then find the rate of change of

(a) the water level,

[7 rnarks]

(b) the radius of the \\'ater surf-ace.

[2 marks]
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6. The equation 4x2 - J't - 24x - 4y +16 = 0 represents a hyperbola.

(a) Determine the coordinates of its centre and vertices.

8. (a) Find A and B if

sin2x cos 3x = Asin 5x + B sin x.

(b) Write the equations of the as\ lrprores.

[2 marks]

(c) Sketch the hyperbola and label its centl'e. r eriices and asrurptotes.

[3 marks]

7. (a) Bvrvriting tan,L = 
sin'r, 

shou that 41trrr) = sect,i-.
CoS.\' ,1t'

Hence, trnd 4(tan (cos2-r)).
,1i

[6 marks]

(b) if sin (2.t.r') = .r+cos (.t-, t ), eraluate r1.r rihen r'= 0.

dx

[7 marks]

[7 marks]

Hence. el,aiuate

a

J sin 2,r cos3x r/x.
0

[7 marks]

(b) Find j sin:l.r 1Lr.
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u2 - u-19. The tunction f is defined by f (*) = ffi,

(a) Find the y-intercept and determine the horizontal asymptote of f .

[3 marks]

(b) Find the critical points of f and determine the intervals where ,f is

increasing and f is decreasing.

[7 marks]

(c) Sketch the graph of f .

[3 marks]

10. Let P(1, 3, 2), Q(3, -1, 6), and R(5, 2, 0) be points in three dimensional space.

Determine:

(a) the direction cosines for the vector PQ.

[4 marks]

(b) whether PQ and PR are perpendicular vectors.

[4 marks]

(c) an equation of the plane containing P, Q, and R.

[4 marks]

(d) the parametric equations of the line passing through the point B(0, l, 2)

and perpendicular to the plane in part (c).

[3 marks]

END OF BOOKLET
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