Question 1: 8 marks

SYDNEY GIRLS HIGH SCHOOL On the same set of axes, sketch the following curves for 0 < x <27
i) y= cos 2%
if) y == 2sin X '
i) y=cos2x —2sinx
@ Question 2: 8 marks
& -8 , 2
%@ﬂl i) Use calculus to show y = ~——1has no stationary points and sketch the curve
—

ii) Determine the inverse function of y = —Z—I and write it with y as the subject
P

iii) Sketch the inverse function on the same set of axes

MATHEMATICS iv) State the co-ordinates of any points common to both curves

Extension 2 (Circular Motion, Curve Sketching) Question 3: 10 marks

If f(x)=x"~2x, sketch the following curves

Year 11 November 2001 Doy
B y=[f]
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INSTRUCTIONS VRV A flx|
» There are nine questions. &Y y = yx)
. Questions are not of equal value, Question 4: 24 marks
« Time Allowed: 100 minutes : Without the use of calculus, sketch the following curves; showing clearly any roots or
. asymptotes
« Start each question on a new page :
. 2 2
| )y =GRy (k) () i) k2= 1

« Write on one side of the paper only

* Use g= 10ms™® 'W = 2sin" (x -1) iy x*-y* =9
S . \ . ] 2x-1
* Write non integral answers correct to one decimal place \\ = ZSIU(X-%I-) vi) y= ;)_55
, .
)y = = vili) y = ——
(x+1) (x+2)° (x-1)




Question 5: 5 marks

A 3 metre string AB has a mass of 4 kg attached at point B.
If the string breaks when the speed of rotation reaches 12 rad/sec,

a) find the breaking strain (maximum tension) of the stiing '
A @:

b) find the new maximum speed in rad/sec if the 4 kg mass at
B is replaced by a 2kg mass and an additional 2kg mass is added to
the string, 2 metres from A

e o
A B

Question 6: 10 marks

A 50 cm diameter disc has a mass of 2 kg at K and is attached

to end points of a diameter AB by strings of length 48cm and

14 em. If the tension in BK is 50Newtons and the mass is to remain

at position K, at how many radians per second must the disc be rotating

AK =48 cm
BK=14cm

»>

Question 7: 8 marks

A 1.5 metre piece of string is threaded through a hole in a smooth table
And masses are placed on each end. The mass on the table is half the
mass below the table. The lower mass rotates in a conical pendulum
where the length of the string below the table is 1 metre and the mass
moves at 2 rad/sec. The upper mass rotates in a circle about the hole

in the table. Find the velocity of the upper mass in metres per second.

%
N

Question 8: 15 marks

A railway line at a curve is banked as shown in the below diagram.
a) Reproduce the diagram on your page showing all the forces
associated with a train moving around the track; these being
i) lateral force F along the track
ii) reaction force N, normal to the track
iiiy  the force due to circular motion
iv)  the force due to gravity
b) Resolve force F and force N into horizontal and vertical directions;
Hence solving for F and N
¢) If the radius of the curve is 400m and the 1.6m track is banked to
Allow trains to travel at 72 km/hr; find the height B is above A
d) If a 20 tonne train travels around the corner at 108 km/hr, what is

The lateral force on the rails?
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Question 9: 12 marks
Point B is 13 metres directly below point A. A mass of 5 kg is
Attached to A and B by strings of 12m and 5m in length. The W) j& ~Tsa
mass is rotated about AB , 2K
i) If the angular speed of rotation is 6 rad/sec, find the tension *
in both parts of the string ) 3
i) What is the minimnm angular speed of rotation for the lower
section to maintain some tension.
A
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