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e 2 e
'i"'éi;"é-ri the differential equation ™~
. d’y g
——— _J_}_ = e
Find
i)y the complementary function in the form y= f(x) . (3 marks)
ii) the particular integral ip the form y= g(x) (3 marks)
iif) ~ the solution of the differentia] equation for which
=0,% _1wh
Y= e whenx=0. (4 marks)
9. The position vectors of four non-coplanay points 4, B, C and D relative to the origin,
0, area,b,c and d re spectively, where
a=2i-3j+5k
b=i+6j-k
c=35i+k
. d=3j-2k
Find |
(i) The vector equation of the plane containing 4, B and C . (5 marks)
(11) the volume of the parallelpiped with vertices AB, Cand D, (4 marks)
3. () Given that two roots of the complex equation
2’ =1 '
2r . 21w 4T, . 4r
arez = cos—é—-i-zsm——-andz =COS—+1 sin—
Find the other three roots in the form z =cos@+isind, -7 <8< x (4 marks)
. ' 2r .. 2«
(i) Given also thatw = cos——+ sin—,
and that the s‘tructure({], w,wl,w’,w } ,x)
forms a group, find the identity element and the inverse of each element. (5 marks)

—

4. Using the definition of sec/,x 20 interms of e*, prove that

2
sech"x:ln[__l+ 1‘—x J O<x<l

X

Hence, or otherwise, show that

@@ -i(sec h"x) R

- (3 marks)
dx _ xVl-x? ‘

|

(ii) fsech-.xdx =%_%,n(2+\[§) (6 marks)
|
H

\,
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5. Given the matrix M , Where

-1 1 1

M=(3 h -2
A 1 1
(1) Find the real values of 4 for which
M is non-invertible. (3 marks)
(i) For h=0, find the image of the line
r=2i-3j-5k+A(i-j+k), 1eR
under transformation M . (3 mariks)
6. (1) Find, d, the greatest common divisor of 81 and 21. (2 mnrks)‘
(i1) Hence, find the values of ¢ and b ,a,b € 7, such that
la+21b=d. (3 marks)
7. (i) Show that the curve with polar coordinates (r,6) where
2z
. 3+sin° 4
is an ellipse, £, in the (x,y) plane, where
E:3x*+4y'=12 (3 marks)
(i) Find the equation of the normal to £ at the point (1,3). (3 marks)
‘ 2
(iii) This normal cuts the coordinate axes at 4 and B Show that the area
: o
of triangle OAB is T (4 marks)

- l
8. (a) Prove by contradiction that — g irrational.

(b) The function, / , is defined by

S(x)= In(l_lxz], x| <1

Prove that the length of arc of the curve traced by f for 0 < x < ~1— is

1n(2+\/§)—\/-L

3

B

(6 marks)

(7 marks)
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9 « A function f , 1s defined by

2 2
'f(x): xx+x+1 X % =1

: +1
Given thathm[ ())

find

(i) the value of a Q2 mark.s)

(if) Jlg_l;l;lo[f(x) —ax]. (2 marks)
(iii) Hence ,or otherwise, find the equation of the oblique asymptote to

the curve y = f(x) , (1 mark)
(iv) Show thatf(x) <-7 or f(x) >1. (3 marks)
(v)  Sketch the curve y = f(x) . (3 marks)
(vi) Find the point of symmetry of the curve y = f(r) . (2 marks)
10.  Given three sequences (un) ,(v”) and (w")defined by
]
uy=1,u,, = E(un +2v,),
1,
=12 r Ve = (un +3V") !
4
W” = vn - un *
(1) Show that (w") is a geometric sequence with positive terms. (2 marks)
(i)  Find the limit of the sequence Ww,,. (2 marks)
(iii)  Show that u, is increasing. (2 marks)
(iv)  Show that v, is dereasing. (2 marks)
v) Hence show that u, Su, <v, <V,. (2 marks)
(vij  Show that the sequences ¥, and v, each converges to . (2 marks)
Another sequence (¢, ) is defined by £, =3u, +8v,
(vii) Show that/, is a constant sequence, and hence find /. (4 marks)



