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1. Given the curve C such that

yeNU=x") for0< g <)

Show that

(1 the length of the curve C is ‘
2

- —
{11} the point (( \/l v /(l -1)" ) hes on the curve C.
The curve Cas rotated completely about the x-axis,
Find
The area of the surface of revolution obtanetd

fin)
() Usang @ theorem of Pappus, the y-coordinate of the centroid of the arc (>
() using the substitunion y=vx, where v is a function of x, show that the differential equation

. th
gd S
oy

Hence, find the general solution of the differential equation

4 oy !
- vocan be transformed into the form x T v =0,
dx

s oy ;
~— = xy=¥"  mnthe form y= f(x)

oy
(b) Given that v = A¢’ cosSx is a particular integral of the differential equation

Iy )
: l + 25y = ¢"(cosSx = 10sin5x)
e’
Find the value of the constant A,
3, ‘L‘-' = -4 when x=0.

Hence solve completely the differential equation given that y = de
and C have Cartesian coordinates (2,-1.4) , (10,7.2) and (0,0,6) relative to the ongin

The points A H
()

Find,

(1} AHxAC

(1) the area of triangle ABC

(1#i) the length of the perpendicular line from the point b to the hine ac.
{iv) the Cartesian equation o
(v} the volume of the tetrahet

(n) the polar curve C. has equation given by (
t the pole

{ the plane ABC
tron AHCD, given that the plane ABC cuts the x-axis at D.

‘“ir= J} + 2cost)

Find the tangents to the curve a

Sketch the curve C. )

x) ox’ e 3
1 ) e, B =

(1) Given that [ = 3

(1) Show that f(x) cannot take values between 0 and-6, for real values of x.

(1) Sketch the curve y = f(x) . showing clearly the intercepts, turning points and the behavior of the

curve near its asymptotes
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t.
; ; convergen
5. (a) Test whether or not the following series arc

- 4.

— 3’-‘-'

- In

L VST

1) B - v—
wel ‘12"‘ +1 cosh(I +In a) A where R and a are mtm M;

(b) Express 17 cosh x + 15sinh x in the form R
Hence, otherwise

] Solve the equation |7 cosh x + 15sinh ¥ —;’0 =0.
(1) Find the maximum value of 34 cosh x + 30sinh x OTZ-

- O %

; A=
6. () given that x* -~ 3" = (), find the inverse of the matrix A, where

a 0 b
(11). Show that the set S, of all matrices of the form 0o 1 0},
y 0 a

b

a, b (R, a’#b’ forms a group under matrix multiplication.
(i11) Given the sets M and N of matrices of the forms

U y 0 0
O 1 Ofland [0 | 0| respectively, x,ye!l ,xe0,y=0
x 0 0 0 0 y

Determine with reasons, whether or not M and N are subgroups of S.
(Assume associativity of matrix multiplication)

2._r.+_3
(x+ 1) (x+2)

7. (a) Express f(x), where f(x)= ,in partial fractions.

) 7
Hence, or otherwise show that L J(x)dx= 6_0

. —
(b) Given that / = I.(l +x)" 1= xe,nz |
Show that (2n+3)/, =4nl, _ .n2| Hence, find /,
8. (a) Express sin 20 and cos20 in the form ¢ and ¢

e - O

Hence, or, otherwise, show that 16sin’20c0s'20 = 2¢0520 - cos60 - cos 100

L

)
Evaluate j 16sin’ 20c0s’ 2040
"

(b) A complex transformation T from the 2.

| : b
. g plane to the w-plane is given by

 © '

|
4
|
1
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) 7
Hence, or otherwise show that j: /i (x)dx:b—o

(b) Given that /, 81"(I+.\')"s/l = xde,n 2|
Show that (2n+3)/, =4nl_ ,n2| Hence, find /,

s (a) Express sin 20 and ¢os20in the form ¢

and ¢
Hence, or, otherwise, show that 16sin’20c0s'20 = 200820 - cos6 0 -cos100

Evaluate j’uosin'zocos’zodo
o

(b) A complex transformation T from the 2. plane to the w. .
T'wa—:-z .

2=

Show that the image of the circle |z| = 2iy algo o circle in the @ - plume and skech it

9. (i) prove that the equations of the tangent and normaj 1o the ellipse

78

= B
:

™ [ i I ot the pount Flacos® byin#) are respectively

brcontlounsnt = ab and arsin® - bycosd) = (o' - &' hinfcosd

(1) Given that the tangent cuts the t-ariyat Aand the y~auirat B and that the w cuts the
P~ dnirm ( .'l" '..)' } - dx at n S’m 'h.' as .. sarws t,v kxu‘ d "' I‘ﬂldmn' d C D "
Ya'x s aqhy ‘u'-h:,:

Goven that g - S gt b 4. sketch thus docus




