GOSFORD HIGH SCHOOL
2009 HIGHER SCHOOL CERTIFICATE
MATHEMATICS

ASSESSMENT TASK 3

Time Allowed — 70 minutes + 5 minutes reading time

All necessary working should be shown.

Full marks may not be awarded for unnecessarily untidy work or work that is poorly organized.
Students must begin each new question on a new page.

Questions will be collected separately at the conclusion of the assessment task.

All questions are to be attempted.




QUESTION 1 (18 marks) START ANEW PAGE

a)

b)

d)

The first 4 terms of a sequence are 204, 198, 192, 186
6 Find the 50™ term of the sequence.

(ii) Find the sum of the first 50 terms

The first term of an infinite geometric sequence is 8 and the sum to infinity is 32.

Find the common ratio.

Consider the sequence {\5 +1, Jg - 1, 18 — 3, e }

Show that the sequence is an Arithmetic sequence.

For a particular series S, =3n” —2n.

i) Find S,

ii) Find an expression for 7, in simplest form.
iii)  Find the first value of » for which §, >1000.

) Write down the formula for finding the sum to n terms (S, ) of a geometric series with

first term (a) and common ratio( ¥) where }r| > 1

(i)  Find i[?]
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. QUESTION 2 (13 marks) START A NEW PAGE

a)

b)

Geowadr e Act e

x, 2,y form an.Asithmetic sequence, whilst 2, ¥, 28x form a-Geometric sequence.

Find the possible values of x and y. (4)

Alec borrows $50000 and undertakes to repay $R at the end of each month, calculated from the date
of the loan. Interest is charged on the unpaid debt at the rate of 6% p.a. compounded monthly.

The amount owing at the end of the first month 4, is givenby 4, = ${50000(1 -005) — R}

(i) Prove that the amount owing at the end of the 2™ month 4, is given by
4, = ${50000(1-005)* — Rl + (1-005)]} | 2)
(i)  Derive a similar expression for 4; , the amount owing at the end of the 3" month 2)

(iiiy  Prove that, 4, the amount owing at the end of #» months is given by

R(1-005" —1)

4, =50000(1-005)" —
0-005

(iv)  Calculate n, correct to the nearest whole number, given R =1200 and 4, = 0. (%)




QUESTION 3 (15 marks) START A NEW PAGE

a)

b)

2)

Using the table of standard integrals, find _fsec 2xtan 2x dx

Find [sin(2x +3) dx

Fing L=

Differentiate sin® x

Find the equation of the tangent to the curve y = xcosx at the point (—Z—, 0)

Consider the function f(x) = 3sin(27x) where 0 < x <1.
(1) State the range of the function.

(ii)  State the period of the curve y = f(x).

(iii)  Sketch the curve y = f(x).

The diagram shows part of the graph of the function y = sec2x.
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The region bounded by the curve, the x axis and the line x = % is rotated about the x axis to form a

e S| 00t
solid.

Find the exact volume of the solid.

y =sec2x
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» QUESTION 4 (14 marks) START A NEW PAGE

~

a)

b)

d)

Solve 2cos’ x+cosx=0,for 0<Sx <27

©)

The shaded area is bounded by the y axis and the curves y =x(x—)and y= cos% for 0<x<rx.

Find the exact value of this area.

A

(i)  Find %[1—@5 2x]

(ii)  Hence, or otherwise, find jlill—z%dx
—C0oS2x

Consider the function y=1+sinx+ VBcosx

Find the minimum value 1+sin x + ﬁ cosx intheinterval 0 < x <27

(4)

(D)
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STANDARD INTEGRALS

1 .
x"dx =l g1 x20,ifn<0
) n+1]
1 .
—dx =Inx, x>0
X
X ]' ax
e dx ==&, a#0
a
1 .
cosaxdx =a-sumx, az0
o
.
. 1
sinaxdx =—Ecosax, a#0
5 1
sec”axdx =Etanax, a#z0
o
L
secax tanaxdx =Esecax, a#0
1 1 _lx

-

P

——dx =—tan  —, a#0
a a
x
_— = gin = a>0, —a<x<a

=1n(x+\/x2—a2), x>a>0

3

—

2 + x2
1
R dx
a? — x?
1
dx
22— 42
1
dx

| m =1n(x+\/x?+a2)

NOTE: Inx=1log,x, x>0
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Adssessmeny TASK 3 SOLUT/ONS
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d) j:/+ st + J3 cos %
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