JAMES RUSE AGRICULTURAL HIGH SCHOOL
TERM 1 ASSESSMENT 1998
YEAR 12 3/4 UNIT

Time allowed: 85 minutes.
Ali questions are to be attempted

Each question is to be handed in separately.

Question 1 : START A NEW PAGE

(a) Evaluate exactly :  sin ~! ( %

'(b);  Evaluate : ILIPO 5”21:’!74 )

(¢)  Differentiate with respect to x :
(i) y=2tan(x3)

(i1}  y=xsin"tx

7
(d)  Find the exact value of the gradient to the curve y =cosecX at X = 'EE .
. d .y, .
(e) Find Jx cos ‘( 'f) in simplest terms.

Question 2 : START A NEW PAGE

4
6 dx
(a) Evaluate : j T 16
— 4
(b)  Find : 2 dx
| Q 3 - 4x°

{C) Find - J 4x + 5 dx

Qg—x:’-

(d) (1) Express 143 cos 8-24sin 8 in the form R cos (B + o), where

R>0 and O<ax g— .Give a correct to four decimal places.

(it)  Solve the equation 143 cos 6 ~ 24 sin 8 = 100, for U< 8 <2m,
giving answer correct to four decimal places.

Question 3 : START A NEW PAGE

el
é) Find the sumof: 30 +30-14 4+ 3-2n
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(b) A person borrows $ 90, 000 at an interest rate of 7-2- %0 per annum compounded

monthly. It1s to be paid with equal monthly instalments over 15 years. Find:

(1) the value of each monthly repayment.
(it)  the amount remaining on the loan after the 120th payment.

(111)  how many repayments are needed if the monthly instalment is increased
to $ 1000 after the 120th payment.

Question 4 : START A NEW PAGE

ol ,.

The cycloid curve is described by the locus of a fixed point P on the
circumference of a circle as the circle moves horizontally along the x-axis .
The parametric equations of a cycloid are given by :

X{(0)= B-sinB and y(B)=1-cos 8.

(1)  Copy and fill 1n the following table .

X

N
|

(i)  Show that the y-axis is tangent to the cycloid at 8=0.
(iii)  On a set of x and y axes, graph from the above table the path of P for0 < 8 < 27t

(iv)  The area bounded by the path of P for 0 < 6 < 2x and the X-axis 1s
given by :
Xt

Area = f(]—-COSB)E do
0

Fvaluate the exact area.




Question 5: START A NEW PAGE

@y () Graph, on the same axes; y=secXx and y=tanx for 0 =X <I2—E .

(it)  The area bounded by the positive y-axis, the curves y = sec X and y = tan x,

: . T
and the line x =N, where 0 <N« A 1S rotated about the x-axis .

Find the volume of revolution in terms of N.

(1) Find the volume as N approaches %

(b) M
|
I

0.6 m

A farmer is to make a discharge chute with a trapezoidal cross-section as shown.

(i)  Show the cross-sectional area A is given by : A =0.09cos® (2 +sin® ) m-

(i)  Hence find the angle ® ( to the nearest degree for 0 <6 <90Y) which will
maximise the cross-sectional area A .

Question 6 : START A NEW PAGE

(a)
h &

O

An empty hemi-spherical bowl 20 cm. in diameter rests on a flat surface. Water

1s poured tnto the bowl at a constant rate of 20 emS / minute . After ¢ minutes, the
water level is h cm. above the base of the bow]. Find the rate at which the water level

is rising when the deepest water in the bowl is 6 em . [Y ou may use V=—1-:rr h- (30-h)}

(b) (1) Draw aneatsketchof y=1f(x), where {( x ) =2 sin"lx .

(11)  On the same axes, graph and clearly label y = £} x ), the inverse of y =f( x).

(11) Find the exact value of the area bounded by the curves y=1{( x)
and y:f“]( % ), and the hne x = 1.

THIS IS THE END OF THE PAPER

STANDARD INTEGRALS

x" dx == 1 ™ onz-l, x#0,ifn<0
n+l
14
1
—dx =1nx, x>0
X
e™ dx =—¢%, az(
a
Jcnsaxdx =—sinax, a=0
a
Jsinm:dx =—>—cosax, a#0
a
Jseczaxdr = ~tanax, a=0
a
1
secax tanarxrdx =—secax, a#0
a
f 21 zdx :}-tan"l—{, az#0
a- +Xx a a
Jaz—xz d
1
dx =ln(x+w/x2—a2), x>a>0
2 _ 42
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