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I\STRI CTIONS TO CANDIDATE:

This question paper consists ofl0 questions.

-\rrsu'er all questions.

-{11 ansrvers must be written in the answer booklet provided. Use a new page for each
question.

The full marks for each question or section are shon'n in the bracket at the end of the question
or section.

All steps must be shown clearly.

Only non-programmable scientific calcularors ;an :e used

Numerical answers may be given in the ton: oi ;. ;. surd. fracrions or up to three significant
figures, where appropriate. unless stated o:leri-:se :i: ::e cuesrlon.
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Trigonometn

LIST OF MATHEMATICAL FORMULAE

sin

cos

(,eX A) = sin I cos ,B * cos A sin B

(exB)= cos I cos B + sin A sin B

tan (l+ a)= tanA + tanB
1 + tan AtanB

sinl + sin B: 2 
"inA* 

B 
"oro- 

B
))

sinl - sin B: z ro"A* B ,*A- B

22

cosl *cos B :2 *ro* u *rA- B
))

cosl - cos B : -z "irA* 
B 

"*A- 
B

snZA= 2 sinA cos I

cos2A = cos2 A-sin2 A

= 2 cosz A-l
=l-2sin2 A

tan 2A - 2tan 4
1-tan'z A

. ) . l-cos2A
sln-,4

2

) . l+cos2A
cos- -4

2
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LIST OF MATHEMATICAL FORMULAE

Differentiation and Integration

d,
fi("orx)= -cosec'x

d,
f (t.. r) = ... x tan x

d
f ("ot..r)= -"ot.. xcotx

t^,
) "f'1*1rt") dx = ,'r(x) *"

t f' ,(-! d_r = rn | 71*1 l+,J f (*) 
u - rrr lr \^)

iuctr'=ur,- lt,clu

Sphere I-=!-" S='lnr2
3

RightCircularCone ,'=!nr|h S=/rr2+rrh
3

Right circular cylinder V : nr2h S =2rr2 +Znrh

v
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LIST OF MATHEMATICAL FORMULAE

Numerical Methods

Iteration Method:

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

Newton-Raphson Method :

xn+t = .r-H, /t=1,2,3,....

J Conics

Circle:

7 Parabola:

Ellipse:

(* - h)' + (y - k)' : r'

,' + y'+2gx+2fy*c=0

:lxr + Wr+ g(x+ x)+ f(y+n)+c =0

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

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

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

(*- h)' . (y - k)'
f '- 

=lo' b'

F(h+c,k) or F(h,O+c)

I

,=rlf'+g'-c
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1 Show that 4x2 -l6x+ y' +2y-8 = 0 is an equation of an ellipse with vertical major
axis. Hence, find its centre and foci.

15 marlcs)

2 Solve the differential equation ,' * *lc'.I = l. given that y: 2 when x : 0.
ox

16 marksl

?

3 By using the substitution r = .. l. :-:riJ :re exacr value of the integral

[7 marks]

I
1 Shm rt* ru cqudim (S - fr1' : x has a root in the interval (l , z).By using the

I{efficRryh$n method with the first approximation rr = 1, find an approximate

root of the equation correct to three decimal places.

17 marla)

5 A radioacti'e substance of mass N gram decays at the rate of d! 
= -ilv,dt

where ft is a constant. Initially the amount of the substance was 80 gram. After
100 years it decal'ed to 20 gram.

(a) Express N in terms of the elapsed time r.

[5 marks)

(b) Calculate the amount of the substance remains after r20 years.

[" E*
J, :-l

?
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6 Find the values of A, B, C and D if

x2+2x+l:4*B _ C _ D
x'1x'-11 x'x'' x-l .r+1

Hence,evaruate l,(m)"
ll2 marksl

7 Find the area of the region bounded by y :sinJi, x = O, x = n2 and the x_axis.

0 If the region is rotated 360' about the x-axis, find the volume of the solid generated.

ll2 marksl

8 Given the point P(4,2,-3), rhe straight line I,+ = 4 = 4 *rathe plane4-35
fl:?s+ y+22:9. Find

(a) an acute angle between the straight line r and the plane rI.

13 marl<sl

(b) an intersection point between the straight line Z and the plane IL

15 marksl

(c) a Cartesian equation of the plane containing the point P and the straight
line L.

15 marlul
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9 P, Q andR are three points in space where FA = o and FR=b. Given

(a) Find the area of the triangle PeR.

14 marl<sl

(b) Find the parametric equations of the line z passing through the point

R (2,0,3) and parallel to vector a.

14 marks)

(c) rf u = (laln*lala) *a r'= ( q b.- b q) . er aluare zz ,v. Hence, interpret the

geometrical relationship benreen 4 and r,,

15 marl<sl

1{l A liae sepent joining (-1,0} and (3,4} is a diasreter of a circle.

(a) Find an equation of the circle.

[3 marks]

(b) Find an equation of the tangent to the circle at the point (3,4).

14 marlal

(c) Find the points of intersection of the circle with its chord of which the
midpoint is the origin.

l8 marlcs)

END OF QUESTION PAPER

a =2i_+2i-L

b= i+2 j +zft
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