St George Girls High School

Year 12

Common Test 3

May 2008

Mathematics

General Instructions

‘Working time - 70 minutes.

Use only blue or black pen.

Board approval calculators may be used.

A table of standaid integrals is provided. )

All necessary working should be shown in every question.
Start each question on a new page.

EA R

Total Marks

1. Attempt Question 1-5.
2. All questions are of equal value.

STANDARD INTEGRALS

1
fx”dx =H+1x”1, nE=ly x#£0,ifneh
1
—dx =lnx, x>0
X
X 1 ax
™ dx =_ev, a#
fcosaxdx =%sinw:. az0
. 1
sinax dx =~ Co5az, az0
3 ]
sec ax dx =Etanm:, a#(

1
Jsccaxtanurdx = —secar, a#{

1 1.
j 5 dx =—tan'E, g2x0
a‘+x a a
1 e =sigl X »
Nl =sin""—, arl, ~a<x<a
ya©—-x
—---—l dx =ln(x+'&¢"m) x»a=»l
Jh_ 2 ' i

1 ——F
J.T—*——dfx =,ln(Jr+-\.-'.::2 +az)
*4.'12+a2

NOTE : lnx=log, x, x>0
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Question 1 — (13 marks) — Start a New Page Marks
4)  Differentiate with respect to x » 4

2
@ & () - S5x*+3e77*

b)  Sketch the graph of f:w/16~x2 and then use an area formula to find the value of the

definite integral. 4

where A, B and C are the
shaded areas

7

/%

The above-is a diagram of f(x) for 0<x<e. State whether the following statement
is true giving reasons. 2

[ re=a+B+c

o 1t y=(@+e) fnd %‘ 3
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Question 2 — (13 marks) - Start a New Page Marks
a) Wriite down the derivative of
@) 20¥+e @) <e-e) 4
b) If y=e 4+
N
() find Zx—zy— 2
L 42 y dy
(i) show that —--10-=+16y=0 2
dx dx
\
¢)  Find the gradient of the tangent to the curve y = 4e*at point where x =1. 2

d) () Explainwhy every tangent io the curve y=¢**~ has a positive gradient.
y

/

(ii) Find the point on the curve y = 63"‘"’_ where the gradient is 3. @ 7
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Question 3 — (10 marks) — Start a New Page Marks
a) Differentiate
N 53,3 e+ .
) x’e ii 4
@ @ S
/
b) Forthe curve y= xe*
() Show that 2 1+ x)e and —- = = (2+ x)e 2
y
o
(if) Find the stationgry point and determine its nature. 2
(iif) Find the coordinates of the point of inflexion. 2
3

(iv) Giventhat y-»0 as x—»-w sketch the curve and write down its range.
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Question 4 — (13 marks) — Start a New Page Marks

a)  Find the following indefinite integrals: 6
G [eFax

@ [ 7 ds

(i) 7%+ 6e™ dx

b) - Find: : 2

@ j_"3 3x%dx

1 .
(i) fl €2 dx 4

s\

¢) Find the volume of the solid formed when the area enclosed by the curves—y=x?—and
y=(x—2) and the x-axis is rotated about the x-axis. 3

/
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Question § — (13 marks) — Start a New Page

a)  Find the area enclosed by the curve y = x>, and the lines x =1 and x=3

b)  Use the trapezoidal rule with 3 function values to approximate f 2% dx

¢) Find the area enclosed by the curve M=+3x—35, the y-axis and the lines y=2

and y=3.

d)  Use Simpson’s rule with 5 function values to evaluate J; 2 L

End of Paper

Marks
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