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INSTRUCTIONS TO CAITIDIDATE :

This question paper consists of 10 questions.

Answer all questions.

All answers must be written in the answer booklet provided. Use a new page for each
question.

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

A1l steps must be shown clearly.

Only non-programmable scientific calculators can be used.

Numerical answers may be given in the form of r, €, surd, fractions or up to three significant
figures, ufrere appropriate, unless stated otherwise in the question.
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TrigonometrT

LIST OF MATHEMATICAL FORMULAE

sin (,a t B) = sin,4 cos ,B t

cos (l+B) = ror A cos B T

t*n ( At g1= tan A L tan B
\ / lTtanAtanB

sinl + sin.B : 2 rinA+ 
B 

"rr'- 
B

22

sinl-sinB: 2"orA*B " 
A-B

22

cos.,4 * cos B :2 
"orA* 

B 
"orn-'

cosl - cos B : -2 "ioA* 
B ,inA- B

srn2A= 2 sinA cosl

cos2A = cos2 A-sin2 A

:2 cosz A-l
= l-2sinz A

tan 2A - 2tana
l-tan A

sinz A =
l-cosZA

2

l+cos2A
2

cos r4 sin.B

sinr4 sin B

cos' A =

3
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LIST OF' MATTIEMATICAL I'ORMULAE

Differentiation and Integration

(1"ot*1: -cosec2'rdxt
d.
f (secx) = secrtanx

d,
f ("ot..*) = -"ot.r rcotx

I f' 1*1"'u) dx = 
"r(x) 

* 
"

!#dr = rn lt(.)l*"

Iudv=tw- [vdu

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

Right circular cone V =: n r2h S = fir' * rrh
J

Right circular cylinder V = rr2h S =2nr2 +2ttrh
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Numerical Methods

Iteration Method:

Newton-Raphson Method :

Conies

Circle:

Parabola:

Ellipse:

LIST OF MATHEMATICAL FORMULAE

xn+t = g(*r), n =1,2,3,...where ls' 
(r, )l . f

f (*")
xn+t = *r-;6, n=1,2,3,....

(x - h)' + (y - k)' = r'

x' + y'+2gx+2fy+c=0

nr * yyr+ g(x+xr)+ f (y+ yr)+c =0

(*-h)'=4p(y-k)

(y-k)'=AP(x-h)

F(h+ p,k) or F(h,k+ p)

(*-h)' , (v -k)'t-j;-=l
F(h!c,k) or F(h,k!c)

,=Jf'+g'-c
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1 Find the values of I and B 
., 2x2_+ 4x +3 _ A(x2 + x +l) + B(2x +l)

x'+x+! x'+x+l

Hence, find 72x2-+4x+3 o*.J x'+x+1

[7 marl<s)

2 Solve the differential equation .**y = xsinx, !(n) =1.

17 marksl

3 Find the center and radius of the circle x' + y' +2x =4. Obtain the equation of the

tangent to the circle at the point (0,2).

17 marksl

4 (a) if a and y are nonzero vectors, showthat u.(uxu)=e.

[3 marl<s]

(b) Find a unit vectorperpendicular to u = -2i+3j -3Land y =2i_k.

14 marl<sl

5 (a) show that xa =3x2 - t has a solution on the interval (t,z).

[2 marksl

(b) Use Newton-Raphson's method with xo = I to estimate the solution for part (a)

correct to four decimal places.

[7 marksl
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6 (a) Solve the differential equation + = g, given that y= 2 when x = 0.clx 5y'

[4 marl<s]

(b) Assume that P(t) represents the size of a population at any time r and the

increment in population size at time / can be modeled by the differential

equation ry= 0.005P(r) with an initial conditionP(0):1500. Determine

the size of this population after 10 years.

16 marksl

7 (a) Find 
J 

sin'x coso x dxby using the substitution a = cos x.

16 marl<sl

(b) Evaluate l'xbxdr.

16 marlu)

8 An equatiorr x'-4x-4y*8 =0 represents aparabola.

(a) Determine the vertex, focus and directrix of the parabola.

16 marl<sJ

(b) show that the tangent lines to the parabola at the points A(-2,5) and Be,l)

intersect at the right angle.

[7 marks]
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9 (a) Sketch and shade the region.R bounded by the curves ! = x2 + 2, the line

2y-x=2, x=0 and x=2. Hence,findtheareaofR.

17 marksl

(b) If the region ft in part (a) is rotated through 2r radiatabout the r-axis, find

the volume of the solid generated.

16 marl*)

10 TheplanefllcontainsalineLwithvectorequation l=tj andapoint f (3,-1,2).

(a) Find a Cartesian equation of II,.

16 marksl

O) Given a second plane fI2 with equation x + 2y * 3z = 4, calculate the angle

between lI, and llr.

14 marks)

(c) Find a vector equation for the line of intersection of II, and IIr.

[5 marks]

END OF QUESTION PAPER
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