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Additional Materials provided by the College
1. Formulae (List MF&)
2. Mathematical Tables (on request)
3. Graph paper

Instructions to candidates:

Answver any seven questions.

Each question carries 14 marks.

The intended marks for questions or parts of guestions are
gilven in brackets [ 1.

Begin each answer on a FRESH SHEET of paper and arrange your
answers in NUMERICAL ORDER .

THE COVER SHEET PROVIDED MUST BE TIED TOGETHER WITH YOUR
ANSWER SCRIPTS.

This Question Paper consists of 5 printed pages
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la. Given that the roots of the equation

X’ + px2 +r =0 Cr # 0D
are a, 3 and y, show that
ey et v p ok 2! « 3 (2]
Ciid) 1 i 1 11 0 (11
a 3 Y
Ciiid £3 8 iﬂ » La a3 (21
@ a3 T3
Given also that o + 87 + »° = 0, show that
3 - -
Lok 3 ) [ £3 " la 4 13 ] = -9 (3]
a 3 Y

1b. The curve C is defined by the equation
y =2x +1 + e
Coan £520
State the equations of the asymptotes of C. Give the
coordinates of any stationmary points and points of
intersection with the coordinate axes. [6]

2a. Verify that

n” 4 Bn + 4 = (n+2)Cn+l) + 3(n+2) -4
Making use of the method of differences, prove that

i n” + 6n + 4 gt 1 Ve v ed
i Cn+2)T i Ck+1D! (kD!
Find the sum as R — o . (81

2b. Prove by the method of mathematical induction that

e MO e Cmod B), ne N

[ x =3 C(mod B) if x leaves a remainder of 3 when divided
by 51 (8]

x dt
3. Ifcuvs f —_— where n € N, prove that

n 2.n
o Cl .+ ¢t7)
an u"H = (2n-1) un + X ‘ (6]

220
CL ¢
By using a suitable transformation t = fCe) , show that

[49] (4 4]
f sech’™ e deo = i L ed TV [4)
0 R B T Bl ,
Hence provemthat
-1
[ sech’" ‘e de = (2n-3)C2n-5)....3.1 n (43
o 2"Cn-1)1

Scanned with !
(B CamScanner


https://v3.camscanner.com/user/download

2

4. Acurve y = f(x) is defined parametrically as follows :

3= gy gy = Y
(id Find dy . Hence find the stationary points of the curve
dx
and the points where dy is undefined. (2]
dx

Cii) For what values of t is x > O ? Find the
corresponding range of values of V. (1]
Ciiid Sketch the graph of y = 7C0. (3]
Find the mean value of y with respect to x between the
points t = -1 and t = 0. (2l
The arc of this curve between the points where t = -1 and

t =0 is rotated completely about the y-axis. Prove that the

area of the curved surface thus formed is
5Y2 n {n (+v/2) + ¥2> ’ (6]
a4 ¢
(You may assume that the area of the surface of revolution
generated by rotating a curve.y = f(x) between y = Ys and

VEaY about the y-axis is

)l
Zn'[ix/l +[g§]zdy>
i 3 _

Sa. Find y in terms of x if

RCxc+1) Y syl o Iiiice L el sl il Sud ol g e
dx X
: [B]
Sb. By writing u = yxz, transform the differential equation
2
ng—z+4xg¥- +2Cy-2yxz—6)=0
2 dx
dx »
2
into the form R au = b where a and b are positive
dx’ X
integers. ) d (4]
Hence express y in terms of x, ‘given that y = 0 and c—% =0
when x = én 2.
3 ; (3]
Deduce that y 2 O for every non zero value of x.
(2l
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6a. Let P and Q represent the complex numbers 2z and y |
respectively. z and w are connected by the equation 1

R % o f
e [ 1 -z ]' ?

Describe completely with the aid of clear diagrams,
indicating directions, the locus of @ in each of the !
following cases :

a) P moves along the imaginary axis from o to O. (3] f
bd) P moves along the real axis in the positive direction
from the origin. (21 §
¢) P moves once anticlockwise along the circle Izl = 2 from |
2=, (4]

6b. By using complex numbers prove that
\ sin (n+1)e sec” o
sin ©

cos re sec'®@ =
r=0
where sin 26 # 0. 3 [B]

7. The linear transformation T : R® — R is represented by
the matrix A where

1 45 5wd0 9

3irosinl 0% -1

-1 0 -1 Ozt

AR J S B | 8

a. Find in either order
(i) A basis for the range space of T and its dimension.

(3]
Cii) A basis for the null space of T and its dimension.
(51
b) Let W be the set of vectors which are solutions of
15
3
Ax = b where b = -3
15
Find W. Explain why ¥ is not a subspace of R (4]

8. Find the eigenvalues and corresponding eigenvectors of
the matrix A where

14%=3 -3
A= [—8 6 -3 : [71]
8Bl=a [
Hence, write dqyn a matrix P and D such that P*AP = D,
and calculate P . (41
Write down a matrix C such that C2 = D. Hence or otherwise
find a matrix B such that B® = A. (3]
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Qa. Prove that the line through the point (x}.yi,xl)

perpendicular to the plane ax 4 by + ¢z = d meets the plane
at a point whose coordinates are (x‘*tn. v b, zj*tc) where
"1
d - Cax tby +cz )
1 1 1

!
L

a® 4 b4t
Hence, show that the perpendicular distance from the point
to the plane 1s

d - Cax +by +cz )
1t 1

Ya® + b° + ¢
(6]
Hence, find the perpendicular distance of (1,2,3) from the
plane passing through the points (0,1,1>, (1,2,1) and
s e s ’ (3]
Gb. Given that a is a constant vector which is perpendicular

.
~

to a unit vector u , and that R is any point on the line

“~
~

r =a + tu . Show that the distance to R from a fixed point

N N “

P whose position vector is p is given by

Y

vPRz = Ca'=prCa-p)r-atCu,.pl +i

~ A ~ “ Ar ~

Hence, show that the least value of PRZ as t varies is

2

Ca - pl.Ca = pI =7 . p 9

~ “r ~ “~ ~ “~

Prove that PR is pefpendicular to the given line.
1R ' 151

10. Referred to a fixed origin O, the planes T, and 1, have

equations'r.. (2¢i - j +2k ) =9 and r . (4i + 3 — k) =28

respectively. . .
(a) Determine the shortest distance from @ to the line of
intersection of [L and rk. [5]

(b) Find the cartesian equation of the plane M, which is
perpendicular to both fL and r& and passes through the point

with pocition vector 2j + k . : ‘ (4]

“~ ~

(c) Find the position vector of the point which lies in n:

m, and 1, [5)

énd ef Faper
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