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Instructions

e Write your name and class at the top of this page, and at the top of each answer sheet.

¢ Atthe end of the examination, this examination paper must be attached to the front of your
answers.

e Attempt all questions.

e All necessary working must be shown. Marks will be deducted for careless or badly arranged
work.

e Marks indicated are a guide only and may be varied if necessary.

e A table of standard integrals is supplied.
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Question 1 (11 Marks)

a) Find the exact value of sin %71 1
c
b) Find cos1.5 correct to 3 decimal places. [
c) Express 2.257 radians in degrees. 1
d)  Find lim 2% ]
x>0 2x

e) Express the shaded area below as either the sum or difference of two integrals

(correct notation must be used) 2
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> X
) The curve below has been drawn from x = 0 tox = 27 . The curve has equation in the form
y=acoshx.Find a and b. 2
4%
\/ T v 27T
- 3 y
g) Draw a neat sketch of y = f(x) in the domain a < x < b given that f /(x) >0 and 3

//(x) >0 in the domain and f(a) =0



Question 2 (start a new page) (12 marks)

a) The curve y =+/x—2 is shown below. © - 2
%)

S

> oC
2
A(6,2) lies on the curve.
Find the shaded area.
b) 1) Find the approximate area enclosed by the curve y = f(x), the x axis and the

lines x =1 and x =3, by using 3 function values and the Trapezoidal Rule.

The curve y = f(x) is shown below.

6 AN

1) [s your answer in part i) an under or over estimate of the exact area.

Explain your answer.



c)

d)

1. . :
The curve y =+/cosmx from x=01to x = 5 is rotated around the x axis. What is the

W

volume of the solid of revolution generated?

Evaluate sec™ dx 3

iR win

Question 3 (start a new page) (12 marks)

2)

b)

Solve 2cos® x+3cosx—2=0 for x,if 0<x <27 3

1) Find i(sin2 x) 2
dx

. -

1) Find — (sin x.cos2x) 2
dx

[\S]

iiiy  Find J.sin(2x+1)dx

ABC is an isosceles right angled triangle. AB=BC=4cm. An arc, centre A and
radius 4cm is drawn to cut the side AC at D.
N\
B
A

b/ C

/

Show the area of the portion BDC is 2(4 — z)cm’®

|99



Question 4  (start a new page) (12 marks)

a) The diagram shows parts of the curves y =cosx and y =cos2x
A Y =08 2x
7 X

The coordinates of A are (%ﬁ ,_%)
J

Show that the shaded area is 3T3unit2 .

. . . T
b) Prove that the curve y = x + 2cosx has a maximum turning point at x=€ in the

domain 0 < x < % (do not sketch the curve).

¢) 1) Sketch the parabola y = x* — x indicating where it cuts the x axis.

i) The area enclosed by the parabola y = x* —x and the x axis is rotated

around the x axis. Find the volume of the solid generated.
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Question 5 (start a new page) 10 marks

a) A couple borrow $320,000 at 6% p.a. The interest on the loan is compounded monthly

on the balance owing. The loan is to be repaid in equal monthly instalments over 30 years.
Let the monthly instalment be $M and the amount owing after n months be $4, .
1) Find an expression for $4,,the amount owing after one month.

ii) Find the monthly instalment if the loan is to be fully repaid in 30 years. 4

b) Two streets p and ¢ intersect at B at an angle pf 60°. Andrew is at 4, 10 km from
B and walks towards B at Skm/h. Con is at C, 8km from B and walks towards B at
okm/h.

After ¢ hours Andrew has walked 5t km towards B and Con has walked 6t km towards B.
i) Use the cosine rule to show the distance d between Andrew and Con can be
given by d? =31¢* — 961 + 84
i) Hence find how many hours (correct to 2 decimal places) until

Andrew and Con are the least distance apart.



STANDARD INTEGRALS

Jx”dx = ! " on#-1; x#0,ifn<0
n+1
1
—dx =lnx, x>0
x
ax 1 ax
Je dx =—e*, a#0
a
1.
Jcosaxdx :Esmax, a#0
) 1
Jsmaxdx :—Ecosax, a0
J’sec2axdx :%tanax, az0

1
Jsecaxtanaxalx =Esecax, a#0

1 1 _;x
J 5 5 dx = —tan 1—, az0
a“ +x a a

X
=sin > a>0, —a<x<a

1
J———T2 — dx

1 7 2
——dx =ln(x+\/x —a ) x>a>0
(2 -2

J—l—dx :ln(x+\/x2+a2)
Nx%+a?

NOTE : lnleogex, x>0
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