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Questionl (13 Marks) Marks

(@) Evaluate lim sin7x 1
x>0 By
(b) Using the substitution u? = x +1, or otherwise, find
J' XvX+1 dx 3
() ()  Differentiate e (cosx—2sinx) 2
(i) Hence, or otherwise, find
j " esinx dx
0 2
(d) ()  State the domain and range of y =3cos™ 2x 2
(i) Sketch the function y=3cos™2x
showing all important features. 1
(e) Sketch the function P =10000—2000e °%' for t>0. 2
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Question 2 (14 Marks) START A NEW PAGE Marks

(a) Differentiate x” tan™ 2x 2
(b) The diagram shows the curve y = sin* x between x =0 and
T
X=—
2
_‘ﬁ A
y =sin’ x

2%
Show that this curve divides the rectangle OABC 4
into two regions of equal area.
(©) For the function y =/n (l +e ")
(i)  State the domain of y = f(x) 1
(i)  Find the inverse function f ™ (x) 2
(iil) State the domain of f~'(x) 1

Question 2 continues on the next page
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Question 2 (continued) Marks

(d) During recent heavy rainfall, Angus monitored the volume 7,
in kilolitres, of water in a dam on his rural property.

The rate of change of the volume of water in the dam after t hours

is given by Cil—l: = k(V -1 5000) , where £ is a constant.

(i)  Showthat ¥ =15000+ Ade”’ satisfies the differential equation

iri=k(r/—15000). 1
dt

(i1) Initially, the dam contained 150000 kilolitres and after 10 hours of
pouring rain the volume increased to 375000 kilolitres.

Find the values of 4 and %. 2

(iii) What volume of water will be in the dam after 2 days?
(Answer to the nearest kilolitre.) 1
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Question 3 (16 marks) START A NEW PAGE Marks

Use the substitution u =tanx, or otherwise, to evaluate

(2)
3 sec” x
J dx
r fanx
4
(b) 7
The graph shows the curve  y =cos2x+1 for 0<x< By

y=cos2x+1

G
o\

Find the exact volume of the solid of revolution formed when the
region bounded by the curve y =cos2x+1 and the x-axis between

T, )
x=0 to x=— isrotated about the x-axis.

Question 3 continues on the next page.
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Question 3 (continued) Marks

© The function y = x*> —2x is shown in the diagram.
y-N
y=x>-2x
0 2 -
(1)  State why the function y = x> —2xdoes not have an inverse function. 1

(i)  State the largest possible domain over which the function y = x* —2x is

monotonic increasing. 1
(i) Show that the inverse function f(x) over this restricted domain is
givenby ypy=1++x+1 2
(iv)  On the same set of axes sketch y = f (x) and y = f (x) showing all
important features. 2
(b) The diagram shows the shaded area bounded by the curve y =/nx,
the x-axis and the lines x=2 and x=4.
94
Y= e
3
) / 1 2 4 < 4

Show that the exact area of the shaded region is given by
(ln64—-2) units*
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Question 4 (14 Marks) START A NEW PAGE

(a) Use an appropriate double angle formula to find the exact value of

sin (2 cos™ —6—j
7

(b) T NOTTO
 SCALE

lzlcm

Marks

The diagram shows a conical drinking cup of height 12 cm and radius

4 cm. The cup is being filled with water at the rate of 3 cm’ per
second.

The height of the water at time 7 seconds is 4 cm and the radius of the

water’s surface is r cm.

@ Show that » =gl-

() Show that the volume is given by V = 57—[7— h

(iii) Find the rate at which the height is increasing when the height of the
water is 9 cm.




Question 4 (continued) Marks

Show that %(xsin“1 x+41=x2 )= sin' x

© 0 2
(i)  Hence find the exact area bounded by the curve y = sin™" x,
the x-axis and the lines x=0and x=1. 2
@ o Show that sin™ x+cos™ x = 12{ )
it
(i) Given sin™ (— %) —cos™ (— %) =k and by using the expressions
sin”' (— x) = —sin”™" (x) and  cos™ (— x) =m—cos” (x)
find an expression for cos™ (gj in terms of £. 5

End of paper.
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STANDARD INTEGRALS

cosaxdx

sinaxdx

sec?ax dx

secax tanaxdx

dx
x

d

1
\/a2 - x2
S
[2_ 2
S S
Jx? +a?

NOTE : Inx= logex,

1
= R B
n+1
=lnx, x>0
1
—e™ a#0
a
= —sinax, a#0
1
=—~—cosax, a#0
a
1
=—tanax, a#0
a
=—secax, a#0
a
=—tan"! , az0
e
=sin"'Z, a>0,
a

= 1n(x+ Vx? + az)

— 16—

© Board of Studies NSW 2007

x#0,ifn<0

dx =1n(x+\/x2—a2), x>a>0

x>0
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