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EXTENSION 1
MATHEMATICS

Task Weighting : 30 %
Outcomes Assessed: HE2, HE3, HE4, HE6, HE7

General Instructions

¢ Time allowed - 75 minutes

« Write your student number at the top of each page

e Starteach question on a new page

»  Attempt all questions and show all necessary working,

» Marks may be deducted for careless or badly arranged work

+ Mathematical templates, geometrical equipment and scientific calculators may be used.

« A table of Standard Integrals is attached at the back of this paper.
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Question 2 (14 Marks) START A NEW PAGE

(a) Differentiate x* tan™ 2x
®) The diagram shows the curve y = sin® x between x =0 and
3
x==
2
3 A
y=sin’x
!
2

Show that this curve divides the rectangle O4ABC
into two regions of equal area.

© For the function y=In (1 +e ")
()  State the domain of y= flx)
()  Find the inverse function f~(x)

(ili)  State the domain of £~ (x)

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 idIti =k (V -1 5000) , where kis a constant.
() Showthat V¥ =15000+Ae* satisfies the differential equation
dv
— = k(¥ -15000). 1
! )
(ii) 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 4. 2
(iif) 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

Question 3 (continued) Marks
© The function y = x* —2x is shown in the diagram.
(a) Use the substitution u = fanx, or otherwise, to evaluate
A
z 5 ’
j 3 osecx 2
*  fanx 3 y=x —2x
4
Q 2 >
® - ) x
e graph shows the curve  y =cos2x+1 for 0<x< £}
(i)  State why the function y = x* —2xdoes not have an inverse function. 1
3 y
Y (il) State the largest possible domain over which the function y = x? —2x is
monotoiic increasing. 1
2
y=cos2x+1 (iti) Show that the inverse function f~(x) over this restricted domain is
givenby y=1++x+1 2
(iv) On the same set of axes sketch y = f (x) and y=f (x) showing all
important features. 2
o I T
z
(b) The diagram shows the shaded area bounded by the curve y =lnx,
the x-axis and the lines x=2 and x=4.
Find the exact volume of the solid of revolution formed when the J ot
region bounded by the curve y =cos2x-+1 and the x-axis between s
x=0 to x ='—725 is rotated about the x-axis. 3 |
o
o / [ 4. 4

Show that the exact area of the shaded region is given by

t 2
Question 3 continues on the next page. (in64~2) units ,
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Question 4 (continued) Marks

Question 4 (14 Marks) START ANEW PAGE Marks
. d . -
(a) Use an appropriate double angle formula to find the exact value of 2 © o Show that - xsin™ x+ {32 )= sin™ x )
» .

sin (2 cos™ E)
7

(i)  Hence find the exact area bounded by the curve y =sin™ x,
the x-axis and the lines x=0and x=1. 2

®) NOTTO

SCALE

d i
; @ @ Show that sin™ x+cos™ x= z
2 2
D Given sin[=2)=cos?( 2]~k andby using th i
The diagram shows a conical drinking cup of height 12 cm and radius " 5 |7eos | T )T and by using the expressions
. . . e 3
:feigxr.l (;T he cup is being filled with water at the ratc of 3 cm” per sin™ (_ x) = —sin (x) and  cos™ (_ x) = —cos™ (x)
The height of the water at time f seconds is / cm and the radius of the .
water’s surface is » cm. find an expression for cos - (;) in terms of k. 9
i h :
@ Show that r =—
3 1
(@) Show that the volume is given by V = %hJ 1
(iii) Find the rate at which the height is increasing when the height of the
water is 9 cm. 2
End of paper.
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