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James Ruse AHS Year 12 Mathematics Extension 1 Term 12001 =

s Time allowed 85 minutes.
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o Attempt ALL questions.
o All questions are of equal value.

o All necessary working should be shown in every question. Marks may be deducted for carelessly or

badly arranged work.
o Standard integrals are printed on page 4.

e  Answer each question on a new page.

Question 1 Marks
(a) Differentiate: | _, | 3

(i) In(l+e) '

. 2x +1
i
(1) n(3x + 2)
ix
e
i
(i)
(b) Find the indefinite integrals of: S 5

-X

(i) e“ where a is constant.

.
(1) 2 - x?

Question 2 Start a new page.

(a) (1) If y=tan3x find the value of % when x = % | 3

(i1) Hence, find the equation of the tangent to the curve y =tan3x at the point (%— 0)

(b) It f(x)=(ax+b)sinx+(cx+d)cosx, determine the values of the constants a,b,c & d such
that f'(x)= xcosx. ~ 4
(c) (i) Differentiate xtanx with respect to x 3

(iiy Hence find j xsecxdyx
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Question 3 Startanewpage.’ - - v irotd Tt . .. Marks
(a) A filter is in the shape of an inverted nght circular cone of base radius 2cm and altitude 3.

3cm. If water is flowing out of the bottom at a rate of Scm’/min, find the exact rate at which

level of the water is falling when the depth 1s 2cm.

(b) Prove by mathematical induction for n 21 that: L | 4
122 4232 +34% + ... +n(n+1)° = -i!i-n(n +D(n+2)(3n +35)
(©) If f(x)= g(x)~In[g(x)+1] - 3
(i) Prove that f'(x)=E2E )
g(x)+1
3 .
(ii)  Hence evaluate fwdx
> Sinx+1
Question 4 Start a new page.
(a) Using the fact that 2¢cos” x = 1+ cos2x, prove that 8cos! x =3 +4cos2x +cosdx. 2
T
(b} (i) Sketch on the same axes, the curves y =cosx and y = cos’ x,for 0 < x g > 8

(i) Find the area enclosed between these curves.

(iii}  Find the volume generated when the area from (ii) is rotated about the x axis,

Question 5 Start a new page.
(a) (i) Provethat cotx+tanx=2coseclx. 4
3
(if) Hence evaluate |2cosec2xdx.

6

| 1 1 1
(b) Given that a” = b’ = (ab)’, prove that ;—+_- =— , o } 3

Yy Z
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Question S (cont.) | | | Marks
©

i1

1-0.2

Consider the curve y = 1 for x > 0, Divide the interval from x =110 x =2 into » 3
N AAvIEE MK g

equal parts, each of width -]- From the definition of the definite mtegral show that:

M
lim{——+ —— 4. +—}=1n2
o+l n+2 2n
Question 6 Start a new page.
(2) Determine the values of & for which y = e* satisfies the equation 2
2
“Y 7Y 1ay-0.
dx dx
(b) A prize fund is established with a single investment of $2000 to provide an annual prize 8

of $150. The fund accrues interest at 5% p.a. paid half yearly. If the first prize is awarded

one year after the fund is established:

(i)  Find the amount in the fund account after the first prize is awarded.

(11)  Show that the amount in the fund account after the 6" prize is awarded is

approximately $1660.

(1) How many prizes can be awarded before the fund is exhausted?

END OF PAPER

STANDARD INTEGRALS
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i 1} 1

Jx"rir = . x"“. n#~1;, x+0, ifn<
n+1
1 ¥
J“m =lx, x>0
X
e 8 4 1 ax
| a
J‘cosaxdx | -—--‘-I-mnax. az(
: | 1
Jsmaxdx =--Ecosax, a#0
) i
Isw ax dx =—tanagx, a#0
a
1
jsecaxtanaxdx =-—secax, a#0
a
| 1 ax
dx =—tan"' >, a=0
fa5+? a a

.

1
e X
-[ Va?-x*

- g%

J.:!_.&_l.___.dx | =ln(x+'~}- xz-r-az), x>a>0
X

= ln(x-i— -J;c2 +::12)

===
x% +a*

NOTE: Inx=log x, x>0

X o :
sin. ' —, a>{, —a<x<a.
a
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