QUESTION 1: (Start 2a new page)

{a)  Daifferentiate the following:

(@) y=+3x"~-2x
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Instructions:
* Answer every question.

» Start each question on a new page. . . . L. dy
» Show all necessary working. Draw clear well labeled diagrams. (©)  The gradient function of a particular curve is given by e =

1
4-—x

The curve passes through the point (0, 0) .

Qu‘estion 1 Find the equation of the curve.
Question 2
Quesﬁon 3
Question 4 (d)  Evaluate the following definite integral, giving your answer in terms of e.
Question 5 ‘ l_[(e‘ e )2 &
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QUESTION 2: (Start a new page)
(2)  The diagram below shows the graph of y = e*. The tangent to the curve at point

P(3,e?) is shown cutting the x-axis at 4. The point B has coordinates (3,0).

/ P(3,e2)

3 3
@) Show the equation of the tangent at P is e?x—-2y—e’ = 0.

(i1)  Find the coordinates of 4.

(ii1)  Hence, find the shaded area in terms of e.

b . L
®) @ Sketch the region in the first quadrant bounded by the curve
y=+16—x, the x-axis and the y-axis.

(i) By inspecting the graph, find the exact area of this region.

(iii)  Wiite down a definite integral that would find the area of this region.
There s no need to try and evaluate this definite mtegral.

(iv)  Use the Trapezoidal Rule with 5 function values to find an approximatien
for the area of this region.

(v)  Explain briefly why the Trapezoidal rule gives an under-estimate for the
area of this solid.
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QUESTION 3: (Start a new page)

®

®)

P(2ap,ap®) is a variable point on the parabola x* = 4ay, where a is the focus.

(i)  Show that the gradient of the tangent at P(2ap,ap”) is p. 2
(i)  Show that the equation of the normal to the parabola at the point PQap,ap™) 9
is given by: x+ py=2ap+ap’.
(i)  Ifthe normal at P cuts the y-axis at O, show that the coordinates of Q are 1
givenby: (0, 2a+ap’).
(iv)  The point R is the midpoint of PQ. As P moves on the parabola, )
the locus of R is another parabola. Find the Cartesian equation of this locus.
(v}  Find the focal length of the parabola found in part (iv). 2
The diagram shows the parabola x* = 4y and the chord of contact 4B from the
external point P(1, —2). y
A
» x
The Cartesian equation of the chord of contact to the curve x° = 4gy fiom an external
point (x,,¥,) 18 xx, =2a(y+ y,).
. : ) _ 1
i) Show that the equation of the chord of contactis x ~ 2y + 4 =0.
(i) Show that the endpoints of the chord of contact are 4(—2, 1) and B(4, 4). 2
(ifi)  Find the area of the shaded region. 3
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QUESTION 4: (Start a new page)

A specialised postage container in the shape of a cylinder with a hemispherical
end (as shown in the diagram) has a volume of 1000 cm®.

h NOT TO SCALE

~_

.4
(i) Given that the volume of a sphere is gﬂ 7* show that the volume of the

. . 2
containeris V = wrih + —mri.

(i) Hence show that the height 4 of the container can be given by

= 1000 2r

zr’ 3
(iii) Given that the suxface area of a sphere is 47 r?, show that the total surface
area of the container, including the base, is given by

Szr® 2000
= 3 +

7

(iv) Find the radius of this container if the surface area is to be a minimum.:
Give your answer correct to the nearest mithimetre.
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QUESTION 5: (Start a new page)

. . x
Consider the function y =——.
e

@ Use the quotient rule to show that % = 1—}3—{ and find the
€

coordinates of the one stationary point on the graph of y = ;Cx .
€

@) Determine the nature of this stationary point. Show appropriate

working out to support your answer.

(i) As x = —o, —)zc; — —0 butas x — co, % has a limit.

€ e

Find this limit.

@iv) Hence, sketch the curve of the function y = —f;

) Using part (i) or otherwise, show that 4 le"z" + 2| = -2

’ ax\2 &~ e
)

Hence, find the area bounded by the curve y = —f—;, the x- axis and

the line x=1. T
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