vas a separate wnting book.

——vrevaa .
> 3 e

a. Find the exact valye of

i jln xdx -
1
2 4
2dx .
/

2X +4x+20

[}
iv. }' (sin™ x)* e

2
b. U, = I sin” xdx (where n1is a positive integer), show that
0

n-1
Un =(_n_ n-2-

2
Hence evaluate Isin ¢ xdbx .
o
Question2  Useq separate writing book.

8 Show that the pentagon formed by the roots of z* +1=0 in the
Argand plane has an area of A square units, where

2z

=—sin —

b. Describe and sketch the locus of the complex number z, satisfied

by
3r
1<|z|<4 and |argz,s—4—
c. i Find the square roots of the complex number (-3-41),

expressing answer in the form (at+ib).
ii. Hence solve the equation z? — B-2)z+6-4i=0

d. A, B, C and D are four points in the Argand diagram representing
the complex numbers 2,23, Zyand 2, respectively. Given that Z;
and Zy are purely imaginary and Z, and Z; are real; and

arg(Z; ~ Z3) = arg(Z, =Z,). Analyse this data with a suitable
diagram and define clearly the quadrilateral ABCD.

Marks

Marks

Question3 e 2 separate writing book.
a Consider the function S(x)=(x-2)"(x - )]

On separate diagrams draw nea sketches of:

Y=f(x)
i y=sr)
iij. ¥ = f(2x)

b. The diagram given is a sketch of the function y=f(x).

On separate diagrams sketch:

i Y=f(-x)

i r=lref-

]

1. S e
T

iv. ’yf = f(x)

v. ¥ =log,[/(x)]

Solve graphically the inequation 2c08X>1 for - < o <2r

Find the valye of m, so that the €quation 5x* - 3x% 5 4 g has
tWo equal positjve roots.




Question 4

a.

Use a separate writing book.

Prove that the equation of the tangent at the point P(x1,y1) to the
Pidl
=L=1,

Loxt oyt .. xx
ellipse a_’+F=l’ a> b, is given by a—; + X
The tangent at P to this ellipse cuts the major axis at Q and the
directrix x = gat R. S is the corresponding focus. PT is the line

from P perpendicular to the x-axis,

i Draw a diagram to represent this information and label the
co-ordinates of Qand R.

ii.  Provethat OTx0Q=¢’

ii. Provethat /PSR =90°

The tangents at R(cr, ;) and S(cs, -E) on the rectangular
hyperbola xpy=c? in the first quadrant, meet at T. Show that OT
produced bisects RS, where O is the origin.
Question 5 Use a separate writing book.
a. i. Sketch the curve  y = sin(x?) for 0<x<2, clearly
showing all turning points and intercepts with the x-axis.
ii. The area bounded by y = sin(x?) and the x-axis for
0sx<1 is rotated about the y-axis. Using the method of
cylindrical shells, show that the volume of the solid formed
is 2 cubic units,
3-x? . .
b. i Sketch y = g clearly showing its intercepts with
+x .
coordinate axes.

ii. A solid is formed in which each cross-section
perpendicular to the y-axis is a square. If one side of each

Square cross-section is parallel to the x-axis and its end
2

points lie on the curve y = ] xz , show that the volume
+x

of the solid whose base is bounded by the x-axis and the

3
above curve is given by ¥ =4 J' 3-y
ol+y

fii. Find the volume of the above solid.

Marks
9

Marks

Question 6

a.

Use a separate writing book.

‘How many different ways are there of seating four married

couples at a circular table with men and women in alternate
positions and no wife next to her husband? (Two seating
arrangements are the same if each person has the same left and
right hand neighbours.) .

Twelve pupils enter a quiz competition. From the twelve pupils,
two teams of five pupils will be chosen to compete against each
other.

i How many different competitions can be arranged?

i, Jill, Grant and Robert are triplets amongst the twelve
pupils. Find the probability that they will be chosen on the
same team.

Given that (1+x)" =C, + C,x+C,x* +...+ C,x" where

c,="C, ="
T -y

i By investigating ‘—‘;— [x(l + x)"] show that

Co =2C, +3C; —..+(-1) (n}t DC, =0

il, By choosing the appropriate définite integral of the expression
(1+x)", show

271 v

1 " =
n+2 " n+2 n+1

1 ] 1
§C° +§Cl +ZC’ +..+



Question7  Use a separate writing book.

a.

A body of mass m is projected vertically upwards from the ground
with speed u, . The force due to gravity acting on the body is

constant but there is a resisting force of magnitude mkv’ at speed
v, where k is a constant.
Show that:

i the maximum height H which the body reaches is given
g+hu;
by 2kH =In| ——;——'

ii. the speed v, with which the body reaches the ground is

; g
given by M=m(g—kv,}]

iii.  Using the above results show that —l;- = uL’ +
[} [}

A mass m kg is suspended from the end of a light in elastic string
of length [ metres which is fixed to a point O. The mass is moving
with constant angular velocity @ and describes a circle of radius
R metres in the horizontal plane.

i Show, by considering the forces acting on the mass m, that

the angle between the string and the vertical through O is
2

given by tané = -&0—, where g is the acceleration due to
g

gravity.

il. Show that the period of rotation is given by 27 Icosé .

ii. A lightinelastic string is used to swing a mass of 600
grams in a circle with a period of 1.7 seconds. If the
tension in the string is 20 newtons, find the length of the
string.

Marks Question8 Usea Separate writing book.

8 8. UseMathemati ;
oy ematical Induction to show that 3" > n* for integers

Hence or otherwise prove that /3 > %/i for >3

The sides of the quadril
. 1he quadrilateral PQRS have fixed lengths a_b
d, as shown in t.he diagram. The sizes of the anglesgl}gka,ax;dc;;g
are @ and Sradians respectively, where 0 < g < 7, 0<pB<n
i Use the cosine rule to rule find two expressions for (PR)>
and hence, by d ifferentiating both expressions with
respect to o, show that Q = m
. da cdsin
Find an expression for the area of quadrilateral PQRS in

terms of sin & and sin g,
: , and hence prove that th i
maximum when a + f=r. careaisa

Marks (P
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