St George Girls High School

Year 12

Common Test 3

2007

Mathematics

General Instructions

Working time — 75 minutes.

Use only blue or black pen.

Board approval calculators may be used.

A table of standard integrals is provided.

All necessary working should be shown in every question.

Start each question on a new page.
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Total Marks

1. Attempt Question 1 —6.
2. All questions are of equal value.

<

STANDARD INTEGRALS
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Isecaxtanaxdx =—secax, az0
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NOTE : Inx=log,x, x>0
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Question 1 — (10 marks) — Start a New Page

a)

b)

The nth term of a series is given by T, =3~5n

(i) What type of series is it? Give justification for your answer.

(i) Find Ty,

(iii) Find Sy, the sum of the first 10 terms.

Differentiate the following functions with respect to x:

2
(i) e7x +5

@’ xlog, (2x3 + 1)

x
e

log, x

(ii)
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Page 3

Question 2 — (10 marks) — Start a New Page

a)  Find the primitive functions of these:

(1) e3x+1
2
X
(i)
X -1

b) If the sum to infinity of the series:  3+3r +3r% +...is 5, find the value of r.

¢) Itis given that the nth term of the series 23+ 25+27+... is equal to the nth term of

the series 1+4+7... . Find the value of n.

d) (I) Differentiate the function f(x)=xhx-x

(ii) and, hence, evaluate _[13 Inx dx

Marks
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Question 3 — (10 marks) — Start a New Page

a)

b)

pa
For F(x)=2"L
eF -1

(i) Find the value of x for which F(x) is undefined.

£33N\ QA o
\11} WU VY LAl

@ Show that F(x) is always decreasing in its domain.
(iv}y Find the minimum value of F(x) in the domain 0.55x<2

Classify the following series as arithmetic progressions, geometric progressions or
neither

@ VB +18++/32+...

(i) log3+log6+log9+..

c)@ind the volume of the solid of revolution generated when the area under the curve

y =e** , between x=1and x=3, is rotated about the x-axis (give exact value)

Marks

iy
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Question 4 — (10 marks) — Start a New Page

a)

b)

d)

The second term of an arithmetic series is log6 and the fifth term is log162. Find the
common difference and the first term.

Find the sum of 50 consecutive even integers, the first of which is 12.

What is the equation of the normal to the curve y = ln(x2 + x) at the point (1, In2)?

In a geometric series, the third term is 54 and the sixth term is —1458. TFind the
common ratio and the second term.

Marks

w
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Question 5 — (10 marks) — Start a New Page Marks
§) Find f(x),andthenfind f(3), given that f'(x) =25+ 3 and FO=1 3
x—
2 —
b) Find X a 2
xJ
(@ (i) The sum of 7 terms of a certain series is given by S, = 413 p>1.
Show that the nth term, T,,, is given by T, =3x4". 2
(i) Hence, find Ty 1
d)  Find the domain of the function y=xIn{x*~1) 2
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Question 6 — (10 marks) — Start a New Page Marks
a) For what values of x does: (3 - x)+ (3 - x)2 + (3 - x)3 +... have a limiting sum? 2
ex
b) For the curve y=—,
x
(i) Find the equations of any vertical asympiotes. 1
(ii) Find the coordinates of any stationary points, AND determine their nature. 4
(iii) Determine the y-value when x=-1 1
(iv) Sketch the curve on a number plane, using at least —;— page.
Show all important features of the curve. Show all necessary calculations.
< -
2

e
You may use the fact that —-—> o as x—>
x

End of Paper
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