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Time Allowed: 75 minutes
Topics: Exponential and Logarithmic Functions, Integration and Locus
General Instructions:

o There are Four (4) Questions which are not of equal value.

¢ Attempt all questions.

o Show all necessary working. Marks may be deducted for badly
arranged work or incomplete working.

Start each Part on a new page.

Write on one side of paper only.

Diagrams are NOT to scale.

Board-approved calculators may be used.

Write your student number clearly at the top of each question and
clearly number each question.

Question One (16 marks)

a) Solve 23*71 =7 giving answer to 2 decimal places.

d
b) Find <2 if
dx

i)y = xe5*
ii) y = in (::1)

x2

¢) A parabola is formed by graphing y ==
i) Find the coordinates of the focus and the equation of the directrix.

/ﬁ)}vow the tangent at the point (4,2) on this parabolais y = x — 2

and the y-axis.

d)If y = log,ex

i) Complete the table to two decimal points

1 2 3 4 5
y 1o 030 0.48

i) Use Simpsen’s rule with five function values to find an approximation

for fls logypxdx to one decimal place.

2
( iii) Eind the area bounded by the parabola y = 3;— , the tangenty = x — 2
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Question Two (19 marks)
a) Find

i) [ e3dx

i) 25 dx

iii) [ =X dx

x2-1

b) i) Show the equation of the locus of points that are twice the distance from the
point A(-2,-1) as they are from the point B(4,2) is
3x2 - 36x+3y2—18y+75=10

i) Give the coordinates of the centre of this circle and the lerigth of its radius.

¢) Forthe curve y = vx + 1
i) Find the area between this curve and the x-axis between x = 0 and x = 8

ii) Find the area between this curve and the y-axis between y=0andy =3
N

d) Simplify 2logs3 + 2logs2

Y

Question Three (18 marks)

. . . 1
a) Find the volume of the solid formed by rotating the curve y = Werai about the

x-axis from x = 0 to x = 2. Give exact value.
b) Find the equation of a parabola with directrix x = —4 and vertex (0,2).

¢) Fory=e*—x
i) Find any stationary points and determine their nature.
ii) On the same coordinate plane draw the graphs of y = —x ,y = e* and

y = e* — x showing all essential features.

d) i) Sketch the curve y = x(x — 1)(x + 2). (without using calculus)

ii) Find the total area bounded by this curve and the x-axis.

e) Find the exact value of a so foa edx =1
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Question Four (12Marks)

a) The diagram shows the lower half of the circle x2 + (y — 15)* = 15% = The shaded
ea in this diagram is bounded by the semicircle, the line y = h , and the y-axis.

Show that the volume V formed when the shaded area is rotated around the y-axis

is given by v = 157h? — -

b) Find the equations of the locus of points that are equidistant from the lines y = 1

and 5x—1Z2y+1=0.

5 Sh 2 1 x+5
oW —— — —— =
°) ) x—1 x+2  x%+x-2

x+5
x24x—2

dx =1n3.2

ii) Use part i) to show f 23

The end
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