KAMBALA
MATHEMATICS

Assessment Task #3

Monday 31% May 2004

Time allowed.: 70 minutes

INSTRUCTIONS

e There are 4 questions of equal value.

e Marks for each part of a question are indicated

* All questions should be attempted.

* All necessary working should be shown

» Start each question on a new page

o Approved scientific calculators and drawing templates may be used
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Question 1 (START A NEW PAGE) 12 MARKS
(a)  Evaluate ¢?  (to 3 significant figures) (1]
(b) Evaluate log,16-log;, é [21
(c) Simplify 3log,(x—y)-log,(x +y) [2]
(d) Differentiate
@ y=e*7 (1]
. Inx
(i) y=— (2]
e
3
(i) y=(e*+e) [2]
(¢)  Find f 5e™ ¥y 2]
Question 2 (START A NEW PAGE) 12 MARKS
(a) Find the equation of the tangent to the curve f(x)= xlog, x
at the point where X =1 Leave your answer in general form. [3]
® I f<x>=loge(2—"') find f'(x) [2]
- X
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(c) What is the domain of the function y =log,(x-2)? [1]

(d) Find the volume of the solid of revolution formed when the curve
1

~-—X
y=e? fromx=0tox=1 Isrotated about the x axis.

Leave your answer in exact form. [3]

(e) Given that f lcbc:‘lnx+c
X

Show that the exact area under the curve y = 51— betweenx=1 and x=2
X

is Inv2 units® [3]

Question 3 (START A NEW PAGE) 12 MARKS
\ k .2 L2
@ @ Show that f 2xe” “dx = €7 -1 [2]
1
k 2
(it) Hence find the values of £ for which f 2xe* dx = e’ -1 2]
1

(i sim plest exact foivy)

Question 3 continues over the page
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(b)

Verity, Constance and Prudence are asked to approximate the area under the curve

f(x)=xe" from x=1 to x=3.

(i) Verity decides she will use the Trapezoidal rule with three function
values to approximate the area. Show her working and answer,

leaving your answer in terms of e.

(ii)  Constance uses Simpson’s Rule once to approximate the answer.
Show her working and answer, leaving your answer in terms of e.

[3]

[3]

(iii)  Prudence decides to work out the difference between her friends’ two values.
What is the difference between the two values? (to 2 decimal places) 2]

Question 4 (START A NEW PAGE)

12 MARKS

The function f(x) is given by f(x)=xe”

(a)

(b)

(c)
(d)

O
()

" Show that f'(x)=e"(x+1)
Find any stationary point(s) and determine their nature
Show that f(x) has a point of inflexion at x = -2

What happens to the curve as x get large?
(ie what happens as x —> +% and x —> -%)

Sketch f(x) for -3=x=<1

On your sketch, shade in the region where the inequalities
y =z xe* and x =0 both apply

END OF TEST

4

2)
2]
2]
2]

[3]

(1]
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