Y12 Mathematics Extension 1 | Term 1 Assessment 2012

Question 1 (9 Marks) | Marks
(a) Find:
G [e** ldx 1
(ii) fol V1 — x2dx, where 6 = sin~!x. ‘ 3
(b) Find the exact Valu§ of the gradient to the curve y = cosecx at X = 5?” 2

() If f'(x)=2cotx—x and f (72_5) = 0, find an expression for f(x) 3

Question 2 (9 Marks) — START A NEW PAGE Marks

() (i) Find the sum of the series S given: 3
S=2"+ 2014202 4 427

(i1) Discuss the existence of a limiting sum as » — oo for S, giving reasons. 1

(b) Write V6sinx ++/2cosx inthe form R cos(x + a), 3
where R>0 and 0 < a < 2m

(©) Find k, if x**3 = e71"%  where x>0 2
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Question 3 (9 Marks) — START A NEW PAGE Marks

(a) A spherical bubble is expanding so that its volume increases at a constant rate 3
of 40mm? per second. What is the rate of increase of the surface area when the

radius is 10 mm?

(b) Prove by mathematical induction that:

1+4+16+...+4ﬂ=§(4n+1—1), for n=0,1,2, ... 3

(c) Determine all values of x for which 3

logs(x —2) +logs(x—6) =1

Question 4 (9 Marks) —~ START A NEW PAGE Marks
(a) (i) Sketch the graph of y = xlnx, showing all important features. 3
(i) Explain the nature of the curve as x — 0, giving reasons. 1

(b) (i) Show that gx—(tan3 x) = 3SCC4 x~3sec? x.

(i) Using (i) or otherwise, evaluate (sec®xdx. 3

=Y
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Question 5 (9 Marks) - START A NEW PAGE Marks

(a) When the same constant % is added to each of the numbers 60, 100, and 150

respectively, a geometric sequence is obtained. Find the common ratio for the

sequence formed.

(b) «— 8m 5 A large grain storage container is in the
shape of an inverted cone.
The diameter of the top is 8 metres.

10m The vertical height is 10 metres.

(1) If 4 (in metres) is the height of the grain at any given time, show that the 2

volume ¥ cubic metres at the time is given by V = %nh?

(i1) Grain runs out at the bottom at the rate of 3 cubic metres per second. 4
Find the rate of change of the height of grain in the container at the instant
when the height is 5 metres. Give your answer in exact form.
Question 6 (9 Marks) — START A NEW PAGE Marks
(a) Use the principle of mathematical induction to prove 3" > 2n + 4, 3

forn=2,3,4,....

(b) Andrew takes out a loan for $50,000 to buy a new car. The interest on the loan is

9% per annum, compounded monthly. He agrees to pay the loan by equal

monthly instalments over 5 years.

) Show that each monthly repayment will be approximately $1 037.92.

(i)  Assuming he repays $1 037.92 per month, how much is still owing after 2
making the 30" repayment?

(iii)  After the 30™ repayment he makes a lump sum payment of $10,000. If 1
Andrew wishes to still make 30 more repayments, what would be the new

value of each repayment?
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Question 7 (9 Marks) - START A NEW PAGE Marks

(a) A flashlight throws a cone of light with a 60° angle between the outermost rays 3
and the axis of the cone. A man points the light straight at a wall. At what rate is
the illuminated area of the wall changing at the moment when the light is 3

metres from the wall and is being brought towards the wall at a rate of 0-25

metre per second?

(b) A sector of angle 6 in radians is cut from a circular disc of radius 47 cm and

used to make the complete curved surface of a right circular cone (with no

overlap).
) Prove that the volume of this cone is given by: 3
8mH?
- \J 4?2 — 62
3
(i)  Find the value of & for which the volume of this cone is a maximum. 3
END OF PAPER
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