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Section One: Calculator-free (40 Marks)

This section has six (6) questions.

Answer all questions. Write your answers in the spaces provided.

Working time for this section is 50 minutes.

Question 1 (7 marks)

Consider the function f(x)=x%¢* —e.

a) Determine jf(x) dx . y , [1]
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The graph of y= f(x) is shown. LT ’;! N
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b) Carefully shade the area contained between — a var ;
= , the lin =-1, x=1,and y=2, 1 e
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c) Write-down an integral whose value represents the shaded area.
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Question 2 (5 marks)
(a)  Find the equation of the tangent to the curve x* — y* =2 at the point on the curve
where x=1. [2]
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(b)  Evaluate _f——— dx. [3]
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Question 3 (6 marks)
The transformation matrix M {”2 }j
a

M represents a shear of factor k parallel to the y-axis followed by a rotation of 90° clockwise.

(a)  Use properties of the two transformations to explasn why (M] 1 (ie Det M =1). [1]
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(b)  Determine the values of ¢, b and k. [3]
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The point P is transformed by M to the point (8,3).
(c) Determine the coordinates of P. . [2]
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(8 marks)

Consider the identity 2i sin(nf)=z" - i where z=cisé .

z

(a) By initially letting n=1, show how to use the identity to prove that:

sin® @ =

3sind ~ sin(36)

4

L= Ao An®

(a?z g,ma)gs (&, _L)3 >
/"“343/4“’”33" 3r35’L+33_L *—é—’s/'
le -2?4'.44”\39: _(j—é})«g gv.—#—'g)/
€ _gi o = 24 o (38) — 3 20 AN

copele s 2 wnlte) - 42 4

_ Mﬁ)f 3 o
) ¢ ”
e - 5%& _ W‘“,;qﬁ)'

.,
1 A B

:5——:{ v

3000 — @Mﬁf)
L

-

See next page .



MAS 3C/3D 7

Semester 2 Exam 2011
Calculator-Free

Section One

Question 4 (continued)

Hence,

(b) evaluate I9 sin x =12 sin® x dx .
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Question 5 (7 marks)

A minor sector of angle 2z — 8 is removed
from a circular piece of paper of radius R.
The two straight edges of the remaining (N

major sector are pulled together to form a

right circular cone, with a slant height of R.

[3]
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(a)  Show that the volume of the cone is given by V' =
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Question 5 (continued)

Assuming the radius) R of the circular piece of paper to be fixed,

(b)  find the exact value of & which maximises the volume of cone.
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Question 6 (8 marks)
The Argand diagram below shows the complex number z, = a +ib as a position vect- r
with ¢ and b having integer values. Sl 2

(@)  On the same diagram plot and label the Imfz) 2

complex numbers given by:

zy=z,x7 =(l - 2 (+2¢)
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(b)  On the same diagram sketch the region given by |z + z)| </2 ' [2]
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(c)  Determine the Cartesian equation described by |z +1<|z— 4. [2]
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