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1. Given the curve € such that

p=y } ,for0 =5 =1,

show that

(1) the length of (he curve Cis %

- =
(i1) the point {\.IF,H(I - I)" J lies on the vurve C.

The curve € is tolated completely about the x — axis,

Find

(iil) the area of the surface of revolution oblained.

(iv) using a theorem of Pappus, the v — coordinate of the centroid of the arc C.

{ 5 marks)

(3 marks})

{Tmarks)
(Zmarks)

9. {2) Using the substitution 1 = v, where v is a function of x, show that the differential equation
2 dy 3
# Al
dx
cum be transformed nto the form
d -
o 4y =0,
dx
Henee, find the general solution of the differential equation
2 dy 2
X — =xy—y
dx

m the form ¥ = f{x)

(b} CGiven that p = Ac'cosSyis a particular mtegral of the difforential eyuation

d‘zy +25y = e* (cos 5x — 10sin 5x)
dx :
Find the value of the constant 4.

- 3 : : ; dy
Hence solve completely the differential cquaton given that v=3, f_} =—dwhenx=0.
elx

(6 marks)

(11 marks) -

3, The points A, B and  have cartesian coordinales (2.-1.4) {10, 7. 2) and (0, 0, 6) relative (o the origm . =

Find
() 4B xAC
(i} the arca ol triangle ABC
(1ii) the length af the perpendicular tine from the point B to the line AC,
(iv} the cartesian equation of the plane ARC.
(v} the volume of the tetrahedron ABCD, given that (he plane ABC cuts the x— axis 4t I,

c.

(Smarks)
(Zmarks)
(2marks) 4
(3marks) | &
(Smarks)
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4. (1)  The polar curve C, has equation given by C:p =3 42 cosé

Find the tangents o the curve at the pole.
Sketeh the curve €. {4marks)

(b} Given that

- P 3]
= el
G2 ;
(i) Show: that f{x) cannot lie between 0 and —6._ for real values of x,
{11} Sketch the eurve y = ), showing clearly the intercepls, tuming points and the behaviour of the
Curve near its asymplotes, (13marks)
bﬂjHMWwi@eﬁﬁoﬁW e
© L=
(4 marks)
= = 3n
(1) Z —
P A7 g
(4 marks)

(b) Express 17coshy + 15sinhy in the lorm Reosh(x + Ing), where £ and o are positive intepers,
Henee, or atherwise

{1} Solve the equation
17 custie + 15 sinle — 40 = 0.
(i1} Find the maximum value of
7 56

34caosh x @ﬁt +12
(9 marks)

6. (1) Given that x7 — y2 # 0, find the inverse of the matrix A whers

/x[}y
A=OI_U'J

Ir G (Smarks)

(1) Show that the set 8, of all matrices of the form

\ ¢« 0 b
0 1 0l.aobeRka? =g

T &
A forms a group under matrix multiplication, ; (Smarks)
(i) Given the sets M and N of matrices of the forms

& 8 x - R
(0 1 U) and (0 1 0) . respectively, x, v € T and » = O,y 0
x 0 0 0 g

Determine with reasons, whether or niot M and N are subgroups of 3, (Tmarks)
(Assume associativity of matrix multiplication) *

_ Tumover
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