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QUESTION 1 ‘ IVEQUALITIES .

A solid is formed with a square cross section at right angles to the x axis as shown above. The equation
of the base is 4y* + (xp)* =1. '

4
+x

(1)  Show that the volume of a thin slice is approximately equal to
thickness of the slice.

- Ox , where dx is the

(i) Hence calculate the volume of the solid bounded by —a <x<a.

(iif) What is the limiting value of the volume of the solid as a approaches infinity?

QUESTION 2

a.  The region bounded by the curve y = x*, the line y =1 and the y axis is rotated about the line
y =-1. Using cylindrical shells, find the volume of the solid of revolution. [4marxs]

b. A solid has a base in the form of a circle with centre the origin and radius 6 units. If every
section perpendicular to the x axis is an equilateral triangle, show that the volume of the solid is
288+/3 cubic units.

[4 MARKS]

¢. (D Sketchthe ellipses x* +25y> =100 and 25x* + »* =100 on the same diagram, showing
their intercepts with the coordinate axes. [2marks]

(You do not need to show their foci or directrices).

(i) A child's spinning top is made by revolving the total area enclosed by these ellipses around

the x axis. I3 MARKS]

Show that its volume is given by:




V= 472'“0‘1)6\/100 ~25x2dxt [ x100- 27 dx]

where a is the positive x coordinate of the points of intersection of the ellipses.

(i) Hence or otherwise find the volume in terms of a. (2 MARKS]

Question 3

a. Given that 2 =—1+ V3i is a root of the equation 2 t-47"~162-16=0 , find the other roots.

[4 marks]
b. Given that o, B and vy are the roots of the cubic equation X —x’+5x-3= 0, find:
_[5 marks] .)
st
i) the equation whose roots are —a, =p, —y .

SR
@/ the equation. whose roots are a3, oy, By.

c. - For whatvalues of m does the equation x* =12x" +45x—m = 0 have three distinct solutions?
[6 marks] -
QUESTION 4
@

A

4

A circular flange is formed by rdtating the region bounded by the curve y =—; ik
' x
“the x axis and the lines x = 0 and x = 3, about the line x = 10.

(All measurements are in cm)




®

Use the method of cylindrical shells to show the volume generated V cm’ of the.

100
flange is given by V = _‘.iqg——Tid
() Hence find the volume of the flange correct to the nearest cm’
(b) Use the method of slices to find the volume generated when the area bounded by
¥ = x* —3x* and the x-axis is rotated about the y-axis. Begin with a suitable sketch.
(i) Evaluate the volume.
()  Give two reasons why using the “method of cylindrical shells” in this question
would have been easier.
(iii)'- Use the method of cylindrical shells to evaluate the volume
: B2
© Show the area of an isosceles right angled triangle with hypotenuse h is given by vy
The base of a éolid is the region enclosed by the curve y =9 —x” and the x-axis.
Each cross-section perpendicular to the y-axis is an isosceles rlght angled triangle
with hypotenuse lying in the base.
Use integration to find the volume of the solid.
Question 5
.3
a. ) Show that 2 + i is a zero of £(¥) =% —11x+20
(ii)  Hence or otherwise solve x> =11x+20=0
b. The equation %’ +2x-1=0 has roots % By [6 marks]

®

(i) .

(iii)

* Find the value of 2@ and the value of 296 .

- 3 3 3 .
Find the value of & * 5 77

i11
Find the equation of a polynomial with roots & By




.3 2
c. (1)  Find the coordinates of the stationary points of P(x)=x"=3px" +4q , where p and ¢

are positive real constants.

Y - 3
@ Show that the equation P(x) = 0 has three real distinct roots if 2, ~ 4.

Question 6

, 4 2 _
() V345 one rootof ¥ TP T4=0 here P 474 § gre real

() Find Pandq

4 2
(i)  Factor * *P¥ 9 into quadratic factors with real coefficients.

(b) The quadratic equation * ?~x+k =0 where ¥is areal number,

" has two distinct positive real roots ¢ 44 B

0<k<l
@ Show that 4
2 2 052 + ﬂ 2 > —1—
(i) Showthat @ t8" =1-2k 114 deduce that 2
1 1
— -+ — >8

@(iii)  Show that ¢



