JAMES RUSE AGRICULTURAL HIGH SCHOOL.
YEAR 12 ASSESSMENT TERM 1 1999
MATHEMATICS 3/4 UNIT

Time: 85 Minutes

All questions to be attempted.
Approved calculators may be used.
All necessary working must he shown.
All questions are of equal value.

Each section is to be handed in separately.

QUESTION 1 (Start a new page)
(a) Find J‘xlsin,{ cosx dx

(b) Differentiate with respect to x;

(1) V= Xosin 2y
(1Y v=lIncosx

COS X

(1) y=—
SIn x + |

(c) Find the volume of the solid generated by revolving about the x-axis the region

. , Vg
bounded by the co-ordinate axes, the curve v = sec x and the line x =~

4

UESTION 2

Start a new page

(a} Find the exact value of the following definite integrals.

: 3 dx
(1) J‘ [ -
LIV I S\

. j“ 4 dx
(i) S
Wi+ X

(b) (1} For what set of values of x will the infinite geometric series 1-2x +4x° — 8x" + ...

have a limiting sum?

(11) 1t this imiting sum is S find the value of x.

(¢) Find the exact value of sec[sin"(— ;—})]

QUESTION 3 (Start a new page)

(a) Two concentric circles are expanding. At a certain instant the outer radius (R) is 4m

and the ner radius (1) is 95cm. The outer radius is expanding at the rate of Im/s and the

mner radius at 0.25m’s. Find the rate of change of area (A) between the circles. Give vour

answer correct to 2 significant figures.

(b) Find the sum of the first 1000 terms of the series

[ ~2+3-4+5-6+. +(-1)""n+ ..
() (i}  Differentiate sin” (cos2x)

(1)  Hence, or otherwise sketch the graph of y =sin(cos2x)for-7 < x < 7«

QUESTION 4 (Start a new page)

(ad Integrate using the substifution given

—

K dx
: — where u = tan x
n 9cos v+ 25s8in” X

. -1 .
(b) Express sin(2cos ' x) in terms of x only.

Diagram not to scale

Water is poured into a conical vessel at a constant rate of 10cm’ per second. The

depth of water is h cm at any time t seconds. What is the rate of increase of the area of the

surface S of the liquid when the depth is 8cm?”




QUESTION 5 (Start a new page) STANDARD INTEGRALS

(a) Natherine borrows-$20 000 at 8% per annum reducible interest, calculated monthh J.x"dx — 1 "' pe-I x%0, ifn<0
The foan is to be repaid n 60 equal monthiy instalments n+l
(1) Show that the monthlyv repayments should be $405.55
1
(i) With the 8" repayment, Katherine pays an additional $2000, so this payment ';dI =lax, x>0
is $2405.53. After this, repayments continue at $405.53 per month. How many
more repayments will be needed? 1
P | 2™ dx =" awnl
(b) Calculate the exact area of the region bounded by the graph of fiX)= 2cos 3, a
!
the x axis, and the ordinates x = 0 and x=-—. 1
cosax dx --*—Emnax, av(
QUESTION 6 (Start a new page} 1
Jsinaxdx =——cosax, a#(
a

| d a0 by .
(a) 1) Show that -d—-(cus '(-ﬂ)) 1s alwavs posiive
X A\ .

1
o , ] ~)
L= C0S \ i
(11) State the domain and range ol ) (\) Jsccza.rdr =Yianax. a#0
a
, N R
(111) Hence, sketch the grapn of y = ¢0s ‘(—) for —2rsxslm
| X
(b) Two circles of umt radius intersect at A and B respectively. If their centres P and Q Jsccax tanaxde = l-sccax, av(
a
are 2x units apart, show that the area (A) common to the two circles 1s ginven by
= 2cos s - x4 - x° " 1 1 4x
A _[CL}S N~Nyl-X ] J—T_de = —tan 1-—-, a#»0
a‘+Xx a a
1 . -1
z zdx = $in , a>0, —a<x<a
a*-x a
END OF PAPER

J#L—dx =ln(x+-J.x2—-a1’, x>a>0
JIQ-HQ

J L dx =1n(x+J.x2+a2]
Jx2 +a?

NOTE: lnx=log, x, x>0
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