Newington College Mathematics Ext 2 Assessment 3, 2005

Question 1 (20 marks)

_ _ X+4
a) Find 1) — dx 4
X" +4X
ii) Jsecz Xsin X dx 3
V2-1 dx
iii) J — 3
0 3-x*-2X
, 2 .. n n-—
b)  Giventhat |, =| “sin" 3d$, show thatl, =——1_ .
0 n
Hence, evaluatej *sin® 9d 9. 4
0
c) Using the method of cylindrical shells, find the volume of the solid of revolution 3

formed when the region bounded by Y =3X — X" and Yy = Xis rotated
around the y-axis.

d) The base of a certain solid is the circle X + y2 =9. Cross-sections cut perpendicular 3
to the y-axis are squares with one side in the base. Find the volume of the solid.

Question 2 on page 2.

Page 1 of 2



Newington College Mathematics Ext 2 Assessment 3, 2005

Question 2 (20 marks) Start this question on a new page.

a) A particle is thrown vertically upward at a velocity of 60m/s. The retardation due
to air resistance is proportional to the square of the velocity with the constant of
proportionality being 0.01 (i.e. total resistance, R = 0.01mv?).

Show that
1) the time taken for the particle to reach its maximum height is
. -1
given by —Tt an (\/7
i1) the maximum height reached is given by
+36
h=200In(322)
b) A model plane of mass 5kg attached to the end of an inelastic wire, of length 2m,

whose other end is fixed, flies in a horizontal circle of elevation 30°. (Take g = 9.8ms?)

If the lift force, L, acts at right angles to the wire and L is twice the weight of the plane,

1) Draw a diagram clearly showing the forces acting on the plane.
i) Find the tension in the wire in Newtons, correct to 2 decimal places.
1i1) Find the speed of the plane in m/s, correct to 1 decimal place.

C) A car of mass 1tonne travels in a level curve of radius 160m at a constant speed
of 70km/h.

1) Calculate the friction between the wheels and the road surface, correct
to the nearest Newton.

i1) Assuming the road is banked at an angle of 10°, calculate the frictional
force between the road surface and the wheels, correct to the nearest
Newton (take g = 9.8ms?).

iii) If the road were banked at 10°, find the speed at which no frictional
force is experienced, correct to the nearest m/s.
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