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1. The points A, B, C, D have position vectors a, b, ¢, d, respectively, relative to an origin O, where
a=(3i=27 4 k) b=(Sis jak) c=(2e fodh) d=(6i+2)+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 i perpendicular to the

plane ABC and ri -2/ + 4k)=6
2 (a) Find the value of the constant 2 for which Arve’* satisfies the differential equation

' (P /, x
Y D _iyaits

de’  de
Obtamn the general solution of the differential equation,

Find the solution for which y =0 amd % =5, when x=0.

dy ’

(b) Solve the differential equation X ,~ $2y=4x’, piving thaty = 2, when x = |
ix

3. (a) Find the complex number z which satisfy the equation :' =8, pving your answer in the form a

¢ by, where a and b are real

fc] P 1s the point representing the complex number 2 = rlcos® + isin l))m an Argand diagram such

that|z - alz + d = @’ . Show that P moves on the curve, whose equation is r’ = 2a’ cos 20, Sketch the

cutve ¢’ = 20’ cos 20, showing clearly the tangents at the pole
4. A linear transformation T is represented by the matrix M, where
9 -0 7
5 =3
o=
(a) Find the matrix product
(9 =10 7)2
|

-4 5 -3
fili=p =4 3

I
3 =i

1 -1
Deduce A ' Find, also, .
(b} the image of the point (-2, -1, 3) under the Transformation T,
(t) the point, where the three planes B
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2x+3y~5z=2

x+2y—-z=|

-x=—y+5z=0

intersect x-1 =y=3 +3under T

s the line — 3
fd) the Cartesian equation of the line, whose image ! 2

5. (a) Find the real constants P, Q. R, for w':'d“ XJ3
3 £ et
3 =3 r " _Q.‘_lf... Show that I-':"{‘l'=ln-
41 x4+l x'-x+l ¥
d 2
233+ (n= Do 22

(L) Given that [. . Igcc' wily o show that ("- l)’n -

o

\
Evaluate I,“ ‘ nuls
v : o = !
6. (a) The line Sy — 3x + | = 0 meets the hyperbola ¥° = 3 tos PanidatQ

The tangents at P and Q meet at R. Find,
fithe coordinates of P, Q and R,
{11) the area of rangle POR

L ]
(b} A curve is given by the parametric equations x =af, V' = all =1): for 0<1 <0 . Find the root mem

square value of y with respect to x.
7. (a) Find the real values of x for which 3sin” x + cosh x = |

{b) Using the definitions of sinhx and coshxin terms of ¢’ . show that cothx =1+ pe T
. show lhﬂ“-:' = = !
e =1 y—1

take values between - | and 1. Sketch the curve y = coth x .

Il N 3
Evaluate I [l + }It
2 &=~

0
8 1) Let 4 - ( '

-1 2

s '(n o2 .'0'.]

Show that this formula, for A", is valid when 7= -1
{11} Consider the two groups

Ga (9;...). the set of real numbers under the usual addition
negative real numbers under usual multiplication. Define & s

. Hence, or, otherwise, show that for real x, coth ¥ cannot

Hy=1+

\
J . Prove by mathematical induction that, for all PoONItive Integers n

and // =(N"* x], the set of non

m b

JR—-N R

xi»e' )
Show that f defines an isomorphism from G 10 H

g 9. (Al A funcuon f is defined by -
'r h.‘. el . . 2 ——
/.(”=: 3. Y=

¥
- -
(X" + 2 x>]

Find the values of ¢ and k for wh i .
9 : ich fis continuous over Osxs4
{b) Use I'hc AL test to determine the convergence or non convergence of the following series.
Y (" > "" - :)
i —
g !

s -
Yy =
-_n -n
— "

{in) —_
— T




