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STANDARD INTEGRALS
1 Arl .
=—Ix , n#-lLx=0,ifn<0

nt

=hx, x>0
1

=—&”, aul
a

1.
=—sginay, a#0
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1
=-—cosax, a=0
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1
=—tanax, a=0
a

1
=—gecax, a={
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| I
=—tan’ =, a= 0
a a

.
=sin’ =, >0, -a<x<a
a

=-].n(3:+\|‘3:2 ~a ], x>ax0

=]n(3u:+\,n‘x2 +a2)

NOTE: Inx=log,x, x>0
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Scction [ . 4-h
4 Evaluate ]kl_’r[‘l‘ TR

10 marks .
Attempt Questions 1-10 . (a) 0
Allow about 15 minutes for this section :

® 1

Use the multiple-choice answer sheet for Questions 1-10. P

1  Evaluate log,2+log, 4 +log, 8: : © 1
’ 4
&) 6
. o) 4
(B) 64
() log,14

) logl4 _
5 Which of the following graphs could have the equation y =1-€"7

A oy ®) ¥
2 Simplify (ang-1)".

(A) sec’0

(B) cosec’d—2tand =l

(C) cot?’d-2tand

D) sec?d—-2tand
© y )

3 Giventhat f(x)=x"+x, find the values of a if f"{a)=f(a) :

(A) a=2 and ! - *

(B) a=-1 and 2

() a=-2 and -1

D) e=-2and 1



6

Differentiate (x* +In2).
(A)  3x(x*+In2)?

B 5y20x %(x2 +n2)*
(C) 3x2x(x* +In2)*

D P+
4% 2x_

Fifty tickets are sold in a raffle. There are three prizes. Katherina buys 6 tickets.
Which expression gives the probability that Katherina wins none of the three prizes?

@ 6.5 4 ® 6 5 4
50 49 48 50 50 50
© 44 43 4 ® @ 4 0
50 49 48 50 50 50

; . o1
Use the diagram below to solve the inequation —<x:
X

¥y

(A) —t<x<0or x>1
B) x<-1 or 0<x<l
© -tex<l

D x<0 or x>1

9

10

x
What values of k result in J sinkx dr =0, where k s an integer.
0

(A) Even values
(B) Negative values
(C) Odd values

(D) Positive values

The displacement, x metres, from the origin of a particle moving in a straight line at any
time (¢ seconds) is shown in the graph. When is the particle at rest?

x|
6
3 /
T T
S 1 L 1 N ot
—6
ﬁ
(A) 4 and 1,
By f and &
(Cy f, and ¢,
D) f; and &
5




Section IL

90 marks
Attempt Questions 11 - 16
Allow about 2 hours and 45 minutes for this section

Answer each question in a separate writing booklet. Extra writing booklets are available.

In Questions 11 — 16, your responses should include relevant mathematical reasoning and/or
calculations. .

Question 11 (15 marks) Use a SEPARATE writing booklet.

(a) Evaluate ];— correct to 3 significant figures.
T
m—1 m
(b) Solve —6= >

(<) If g() =61 —1 and g(-1) =2, find an expression for g(7).

k}
(@) Evaluate Zl"

n=1
(& Tactorise complefely 7x —y +49x* — 7,

. oot
) Differentiate L with respect to x.
cosx

() For what values of p is the quadratic function px?+2x+p=0
positive definite.

Question 12 (15 marks) Use a SEPARATE writing booklet.

fa) Find J'seczg dx.

dv.

4
ox

—

)] valuate § —57

(©)

~10 <

Line [ has equation 2x — y + 8 =0. Line k intersects line / at Q and hasan .
. 5 .

x-intercept at -3 and y-intercept at —10.

(i Show that the equation of line kis 4x+y+10=0.

(ity  Find the coordinates of 0.

(iii)  Write down the inequalities which define the region bounding
AAQB.

(iv)  Calculate the area of AAQB.




Q)]

()

A dodecagon has 12 sides. The angles of a dodecagon are in an arithmetic
progression,

@ Given that the size of the smallest angle is 62°, find the common
difference.

[¢13)] How many of these angles are obtuse?

Consider the function y =(%)

() Copy and complete the following table of values in your writing
booklet.

“x | -2 4012}

(i)  Hence, use Simpson’s rule with 5 function values to find an

2 —x
1
approximation to the value of J. [EJ dx.
-2

Question 13 {15 marks) Use a SEPARATE writing booklet.

(a) C R B
h
lem
s
o
D=3 =p A

In the diagram ABCD and PORS are both squares and A8 =Icm.
Let DP= (8 =x.

(i)  Show that the area, 4, of the square PORS is given by
A=2x"~2x+1,
(iiy Find the minimum area of PORS.

(b) The diagram shows the graphs of y = 2 and y =3~ x for x>0, the
x

shaded area enclosed between the two graphs and their points of
intersection /f and X as shown.

y4

' (i)  Pind the coordinates of the points Hand K.

(i)  The shaded area is rotated about the y-axis.
Show that the volume, V, of the solid formed is given by

2
V=JIJ (9—6y+y1ﬁf}]a§f
}l
1

(i} Hence, or otherwise, find the volume V.
9



Quesfion 14 (15 marks) Use a SEPARATE writing booklet.

(&) Solve 2% — 7e* + 3 = 0. Leave your answer in exact form. 3 (@

{d)  The graph shows.the function y = g(x).

¥
>=g(x)
The diagram above represents a circular log of wood of radius 16 cm.
The log floats in water to a depth of 12 cm as shown in the diagram.
(i) Show that £P0OQ =2.64 radians.
R - 0 2 x . . .
(iD) Hence find the area of the circular end of the log that is above the
surface of the water. Give your answer to the nearest o’
. 2r . ’
(hy M Show that x = 3 is a solution of cosx =cos2x.
(i)  Sketch on the same set of axes the functions y =cosx and
y=cos2x for 0<x<2rm,
{1 For what values of x is the curve stationary? 1 (iiiy How many solutions does cosx =cos2x have for the domain
. 0<x<2x?
(i)  For what values of x is the curve decreasing? 1

{¢)  The number N of bacteria in a mouldy loaf of bread at time ¢ hours is
given by the equation ¥ = 21",
After 7 hours the number of bacteria present is 30.
@) Find the value of &7
(i)  Determine the number of bacteria after 1 day.
(iii) At what rate is the number of bacteria increasing after 1 day?
(iv) Mouldy bread is considered unsafe to eat when the number of

bacteria present reaches 3000. For how many days can the bread be
still considered safe to eat?

10 11



Question 15 (15 marks) Use a SEPARATE writing booklet. (b}  Helen borrows $30 000 over 4 years to purchase a 4WD from a car

dealership,
gyt The dealer offers an “interest free” period for the first 6 months of the loan,
(a)  The graph of the function f(x)= 3 is shown below. .
: After 6 months, the remainder of the loan is charged at 18%p.a. with
oy interest calculated each month, just before each repayment.
} .
\ . The loan is to be repaid in 48 equal {nonthly, repayments of $A4.
1

Let 4, be the amount owing after the nth repayment.
) Find an expression for 4,

(iiy  Show that A, = (30 000 —6AN(1.015) — AL(1 +1.015).

(iii)  Find the value of Helen’s monthly repayment $A4,

{c) U

The graph intersects the x-axis and the y-axis at the points 4 and B
respectively.

The tangent to the graph at point P is parallel to the line AB.

The coordinates of B are (0,3).

(i) Find the coordinates of the point 4. 1
" . . 1 1 3
(ii)  Show that the coordinates of point P are IE . 21 . .
(iii)  Find the equation of the tangent at point P 1 S iy T
~ : ‘
(iv)  The shaded region shown in the diagram above is bounded by the 3 Tn triangle STU, SUNFW and WUl VX.

curve y= f(x)}, the tangent ai P, the x-axis and y-axis .
The length of ST =12¢m, 8Y =4cm, and TV =24cm.

Show that the area of this shaded region is %unitsl. Find the valge of ¢

12 13



Question 16 (15 marks) Use a SEPARATE writing booklet.

(@

)

The velocily, #, in m/s of a particle moving in a straight line is given by

T 3~i2 for t »2, where ¢ is the time in seconds,

(i) In which direction is the particle travelling when ¢ =13.

. —_—
(ii)  Find the time the particle changes direction during ifs motion.

(iii)  Hence, or otherwise, find the distance travelled by the particle
between ¢ =3 and =7,

The local RSL is having a special promotion during 2015 where there wilt
be a jackpot prize of $5000 available at the end of each day. All patrons
may enter only once each day. The prize is drawn daily and there is

approximately a :II? chance of the jackpot prize being won.

@) What is the probability of a patron winning the jackpot prize on two
conseculive days?

(i)  How many consecutive draws must be made for the RSL to be 95%
certain that a jackpot prize will be won?

14

©

@

In the diagram above, PAf =OM and PO=NO.

Also, ZMPN =8, /ZPOM=y and Z/NOM =x.

Show that 9 =

®

@i

x+3y—urx 3
T
If y= (X -1)X (X +1), show that y=X"-X. 1
Now consider » = (¢ +1999) (x +2000) (x +2001). 3

By using part (i), or otherwise, find the y-vatue of the minimum

furning point.

End of Paper

15
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