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1. The points A, B, C, D have position vectors o, b, ¢, d, respectively, relative to an origin O, where
a=(3i=27 k) b= (Sie jak) c=(s [oak) d=(6i+2) 4 k).

Find
fala Cartesian equation of the plane ARC,

{bidistance of the plane ABC from the ongin,

(c) the volume of the tetrahedron ABCD,
(d) the equation of the plane |1 which passes through the point (-2, 0, 1) and is perpendicular to the

plane ABC and r.(l ~214 4&): 6
2 (a) Find the value of the constant 2 for which Axe”* satisfies the differential equatio

'y dy ;
—‘——’1 g =6y =10
de’  dv

Obtaun the general solution of the differential equation,

Find the solution for which y =0 and ild-)‘— =5, when x=0.

dy ’
(b) Solve the differential equation X I~ $ 2y=4x’, giving that y = 2, whe
ix

¢ bi, where a and b are real
fc] P 1 the point representing the complex number 2

that l: - a‘]: + uf =a’ . Show that P moves urw\c cu

curve r° = 20’ cos 20, showing clearly the tan

4. A linear transformation T 1% representc

=i 1 Y 4
M=|-4 § =3I
(S

(a) Find the matrix product
(9 =10 702 5

a
th

Deduce M ' .Fin
(bjthe 1im 13
[t} the po

\t (-2, -1, 3) under the Transformation T,
the three planes
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2x+3y~5z=
x+2y—z=|

-X=—y+ S5z=
mtersect

x=1 _ L -z+3underT
the line —5— ¢
{d) the Cartesian equation of the line, whose image 1%

5. (a) Find the real constants P, Q. R. o whld“ A’J3
3 P p 1 _QA‘_’__R__ ) Show that I".’:‘i (ll' - 'n - 3
241 x+41 x'=x+l «¥

b Lot sln=2M 3.0 =2
o n -, P
(b} Given that /| ‘“‘C “ wuly . show that (" - |)[~ =2 Jj (

“
.

\
Evaluate I,“ ‘ sl

: o =
6. (a) The line Sy — 3y + | = 0 meets the hyperbola x° — 3 lat P an 0
The tangents at P and Q meet ot R. Find,

{iithe coordinates of P, Q and R,

{11) the area of riangle POR

(b} A curve is given by the parametric equations x =af, } = ¢
square value of y with respect to x.

L]
) /g 0<t<0 . Find the root mea
7. (a) Find the real values of x for which 3sin” x + cosh

-
{b) Using the definitions of sinhx and coshxi show thatcothx =1+ g T
2
Hy=1+— T show that.*" = nee rwise, show that for real x, coth x cannet
v ...l e ' o ‘
(e

take values between - | and 1. Ske
Il
Evaluate I[l g
2
8 Let y , Prove 1
n A= -1 2
- . 0
Show that this | for

lm Conside roups

‘."v

y=cothx.

ical induction that, for all positive integers n,

s valid when = -~

I numbers under the usual addition a

nd MN=N"

ncgam- ndcf usual multiplication. Define a man § b g (Jl ',l o thie aot of aet
J N -nll -

X

fines an isomorphism from G 10 H

9. (Al A funcuon f is defined by
', ix - I x <1
fix)= { 3. re)
lex® <2 ra
Find the values of c and k for wh
A ich fi 4
(b Use 'hfnbo:es-w : oo ¢ is continuous over ISx s

he convergence or non convergence of the following series.
a S "" +2)
] \
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