5.6G.H.5-1998 — 44 TRIALS
Question One i) Find the following integrals

2
—d
2] 3) fx2-2x+4 X
dx
(2] - b) f —
(4+x?)?
[2] c) f tar’x.dx
(3] i) Evaluate ©___do
-[sinB - cosf +1
3
; n-1
31 w)If I, = fsin“x.dx a) show that [, =—n-.In_2
1]
3
[3] b) hence evaluate f sin’x.dx
0

Question Two:
[21 Dz=1-iJ3, find a)jgd b) argz "

[4] i) ABCD is a quadrilateral whose equal diagonals bisect each other at
the origin . A if is represented by z = 1+i/3 and < AOB =60°,
a) find the co-ordinates of BC,D.
b) what type of quadrilateral is ABCD

Z +il and w is purely imaginery, find the locus of z

4] ii)Hw=

-

[5] iv)a) Find the 5 complex solutions of z° =-1
b) Factorize z° + 1 over the real field

c) Factorize z° + 1 over the complex field

d) Show that cos ™ + cos3—“-——1-== 0

5 5 2




Question Three

[3]

[i]

[2]
[2]

(1]

[2]

[4]

i) a) Determine all the zeros of 8x* - 25x® +27x* - 11x + 1, given
that it has a root of multiplicity 3
b) Sketch the curve y = 8x* - 25x* +27x? - 11x + 1 showing the
of the roots

i) If a, B,y aretherootsof x> + 2x*> -3x +4 =0
a)find o + B +7?
b)find & + f +y° ‘

. 1 1 1
c) find the equation whose roots are —, =, —.
™ a By
d) find the equation whose roots are aﬁ, ag, Br .
Y o

iii) ¥ x® + 3mx + n = 0 has a double root, prove
that n? = -4m>.

Question Four

[4]

[4]

3]

[4]

i) Find the volume of the solid of revolution formed when
the circle x2 + y* = 9 is rotated about the line x = 6.

ii ) The base of a solid is the area enclosed by the curves

y = x? and x®> + y = 8 If each cross section perpendicular
to the x axis is a semicircle , find the volume of the solid.

4

——dx
X2 -3x+2

iii ) Evaluate

W ey B

iv) Lola is obsessed by the colour of her hair . On any given day there is
an 80% chance she will change the colour of her hair for the next day .
Her hair is blond 40% of the time , black 30%, red 20% and
purple for the remainder .

If, today, Lola has red hair, what is the probability that
a) tomorrow her hair is red
b) tomorrow her hair is black
¢) tomorrow her hair is black and on the next day it is blond .




Question Five
i) Find the constants A B,C,Dif

[6] sin’@ = Asin70 + Bsin59 + Csin30 + Dsin®

Hence evaluate |sin’6.d0

O bt 3 | X

ii) Given that (2-i)isazeroof 2x* + mx? + nx + 15,
determine m and n , where m and n are real

ii) BAC, BAD are two circles such that the tangents at C
and D meetat T on AB produced. If CBDisa
straight line prove that:

[5] a) TCAD is a cyclic quadrilateral
b) <TAC = <TAD
c) TC =TD




Question Six

i) If f(x) = (x+3)(x-3)?, sketch

a) y = f(x)
by y = ()|

1
8] c)y= 1
d) y* = f(x)

e) y = e®

ii ) Gas is escaping from a spherical balloon.
Find the radius of the balloon when the
2] rate of decrease in the volume and rate
of decrease in the surface area are
numerically equal .

x-1

iii ) Given the curve y = —;
X

a) State the domain of the curve

5] b) Find any stationary points and determine their nature
c) State the range of the curve

d) Sketch the curve showing the essential features




Question Seven
i) Two tangents OA, OB are drawn from a point O
to a given circle. Through A a chord AC is drawn
parallel to the other tangent OB
OC meets the circle at E
9] a) Prove that triangles AFO, EFO are similar
b) Hence, show that OF? = AF x EF
c) Hence, or otherwise prove that AE extended bisects OB
A O

i) A smooth circular disc, diameter PQ (0.26m)
rotates in a horizontal plane with angular velocity
10 rad /sec. A 5 kg mass at R is connected to P
6] and Q by light inextensible strings where PR is
0.24m and QR is 0.10m.

Find the tension in each string (you may use g=10m. sec’?)




Question Eight
i) Given that tidal motion is simple harmonic, use

the below information to solve the following problem

a) On a certain day, low water for a harbour occurs at
1.30am and high water at 7.45am. The corresponding
depths of the water being 4m and 14m. If a fully laden

4] ship entering the harbour requires a minimum depth of
11.5m of water, what is the earliest time the ship may
enter the harbour
b) If the same ship, (after being unloaded in2 hours) floats
3] 2.5m higher in the water, what is the latest time the same

morning the ship may leave the harbour?

ii) A train line is banked at an angle 0
as shown on the diagram
a) If the force of circular motion is v
2 —

* mv
given as ——, and the force due ' F
r

2
&

N
'> ;:::::‘,_/
w’
6

4] to gravity is mg, determine the
components of the frictional force F
and reaction force N in terms of

m, g vr,B6.
b) In France, a very fast train turning a corner of radius10 km
at 360km / hr causes the same frictional force up the slope
(4] as it does down the slope if it is travelling at 180 km km / hr.
Find: i) the angle to nearest minute at which the rail line is banked
ii) the velocity in km/ hr at which the frictional force is negligible

(You may approximate g = 10 m.sec™”
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