THE ScoTs COLLEGE
2011

PRE TRIAL EXAMINATION

YEAR 12 MATHEMATICS

General Instructions
Eight questions of equal value TOTAL MARKS:
5 minutes reading time WEIGHTING:
Workingtime - 2 hours
Write using blue or black pen
Board approved calculators may be used

Start a new booklet for each question

All necessary working should be shown in
every question

Standard Integrals Table s attached
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Question 1: 10 Marks START A NEW PAGE

a) Find the value of:

i lo 23 9

ii. log.1

b) Using logs2 = 0.387 and log,3 = 0.613, find the value of log,12.

c) Differentiate with respect to x:

i X2 er
ii. (F-e™

d) By first apply the log laws, differentiate y = ln(f%]
X

END OF QUESTION 1

Marks

Question 2: 10 Marks START ANEW PAGE

a) The diagram below shows the points A(2, —2), B(-2, -3) and C(0, 2) which are the vertices

of a triangle ABC. Marks
i Show the equation of the line AC in the general form is 2x-+ y-2=0 2
ii. Calculate the perpendicular distance of B from the side AC. 2
fi.  Find the area of AABC. : 3
1,2
1 2
p.d
A(2,-2)
B(-2, -3)
b) For the parabola ** = 16y state:

i. the focal length 1
ii. the coordinates of the focus . 1
fi. the equation of the directrix 1

END OF QUESTION 2




Question 3: 10 Marks START A NEW PAGE ‘ Marks '
: Questioy:/lo Marks START A NEW PAGE
a) ) ' 1
. . o 2
1. Write down the discriminant of 7x” +5x +k. . a) For what value of x is the tangent to the curve y = 6™ parallel to the line y = 6x
il. For what values of kdoes 7x® + 5x + k = 0 have equal roots?
/ . b) Evaluate:
b) ABCDis a parallelogram. ZAEB = ZDFC =90° // ;
. / 3
/ - i [ e tx.
A B ! 2
" X
1i. j'l 2 +1dx.
- d %Inx
¢) Find —(Inx)* and hence evaluate J.—dx.
dx 10X
i) Show that AABE = ADCF . 9
ii) Show that ABFD is a rectangle. _ 3 END OF QUESTION 4
¢) Solve forx: ) 2
[14+2x|=7
1

d) Express ! with a rational denominator.
4+43 .

END OF QUESTION3 - .




Question 5: 10 Marks

' 3
a) In the diagram below, XY is an arc of a circle of radius 10 cm and ZXOY = —Sﬂ:— . Find the

START ANEW PAGE

area of the shaded region correct fo the nearest cm?,

b) Draw ane
intercepts.

at sketch of y =3cos 2x for 0 < x < w. State period, amplitude and label all x

c) State the exact value of cos—;Z

d) A straight road was constructed to cut a dangerous bend on a country road. It was found that
the bend was part of an arc of radius 170 metres and the straight road was 250 metres long.

i

\\\ 250m 0 ’

N

N
N

170 m ™ -~

~ -

.
8.
8.
8,
2

DIAGRAM NOT DRAWN TO SCALE
Use the cosine rule to find the size of § correct to the nearest degree.
Find the distance by which the old road was shortened. Answer correct to the

neatrest metre.

END OF QUESTION 5

Marks

Question 6: 10 Marks START ANEW PAGE

a) For the curve y= 1 in the domain x> 0
x

i write down the range of this function;
ii. use calculus to show that it:

o. has no stationary points;

B. is always decreasing;

v. - isalways concave up.

b) Calculate the following limit:

lim 2x* —6x°

x—3 x> —5x+6

¢) Find the exact area of an equilateral triangle that has side lengths 10cm.

END OF QUESTION 6




Question 7: 10 Marks START ANEW PAGE

a) The diagram shows the area bounded by the graph y = In x, the co-ordinate axes and the line

y=In3.

P 4

NOT TO SCALE

i Find the shaded area.
. 3
if. Hence find the exact value of J.lnxdx .
1

2
b) Find the co-ordinates of the stationary point on the curve y= €™ 414 deterrrine its nature:

c) Find the volume of the solid formed when the area bounded by the linesx=0andx=1 and -

the curve y = € is rotated about the x axis. Leave your answer in exact form,

END OF QUESTION 7

Marks

Question 8: 10 Marks START ANEW PAGE

a) Forthe curvey=xe"
i) Find any stationary points and determine their nature
ii) Find any asymptotes and intercepts. .

iif) Sketch the curve

b) A normal is drawn to the curve y = ™ at the point P(log.2, 4).
The normal cuts the x-axis at Q which has co-ordinates (32 + log,2 , 0).

i Show that the equation of the normal at P is x -+ 8y = 32 +log.2.

i, Find the area of the region bounded by the curve y = ¢**, the norma at P and the
co-ordinate axes.

END OF EXAM

Marks
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