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INSTRUCTIONS TO CANDIDATESAnswer question 1 and any othertwo questions from
questions 2, 3, 4 and 5. To obtain maximum marks you must show all your work clearly
and in detail.

Standard mathematical tables are provided by the invigilators. Under no circumstances
should you use your own tables or be in possession of any written material other than that
provided by the invigilators.

Non-programmable, non-graphical calculators that have been approved by the lecturer
are permitted. There will be a spot check of calculators during the exam.

You must obey the examination rules of the University. Any breaches of these rules (and
in particular any attempt at cheating) will result in disciplinary proceedings. For a first
offence this can result in a year’s suspension from the University.
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1 (a) Abungeejumper has acceleratiop- % = 10 cos(0.5t) metres/secorid

at timet. She jumps at timé = 0. How far does she travel in the first
3 seconds? 4%

(b) Give the numerical output that results from implementing the Maple
command:
with(student):
evalf(rightsum(exp(x),x=1..3, 2)); 4%

™

(c) Prove thatl,, = /2 (cosz)*"dx,n =0,1,2,3,..., satisfies the it-
0

. : . 2
erative reduction equatioh), = n I, forn >1.
2n+1
(Hint: integrate by parts witlhy = cos®” x anddv = cos x dz and then
use a well-known trigonometric identity.) 4%

(d) Find the volume of the solid of revolution that results from revolving
the bounded region enclosed between the cyrve 4 — 2 and the
x-axis, about the:-axis. 4%

(e) Find allfirst and second partial derivatived f(x,y) = sin(zy). 4%

() Using thelmproved Euler methqdvith step sizex = 0.1, write down
an iterative scheme which approximates the solution of the initial value

problemy’ = cos(x +2y), y(0) = 2. 4%
(g) Find the general solution of the differential equat%%— 3y =z 4%
T x
4 1 2
(h) Evaluate the determinant—-1 3 4 |. 4%
1 3 -1
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2 Answer part (a) andny twoof parts (b), (c), (d):

(a) A solid of revolution is generated by revolving about thaxis the
area bounded between= ¢~** and thez-axis for0 < z < 1. Find
the volume of the solid so obtained. (Hint: use cylindrical shells.) 5%

(b) Find the area of the region betwegn- In = and thez-axis,

forl1 <z < €2 7%
3
: 1
(c) Find the arc-length along the curye= % + o forl <z <3. 7%
i

(d) Find the mass and the centre of mass of a rod with mass density
1
)= —=,for0 <z <2. 7%
o) = s

3 The chargey(t), at timet, in the capacitor in thd.RC' circuit depicted
below satisfies » p
T+ R+ 1L B,

L— — —
a Tty te

Consider a circuit with an inductor with = 1 Henry, a resistor witlR = 4
ohms and a capacitor with = 0.25 Farads.

(a) Write down the general solution to the homogeneous equa&on
when the external voltagg(t) = 0. Sketch a typical solution. 8%

(b) By first finding a particular solution, find the general solution to the
differential equation when the external volta&) = cos 2¢ + sin 2¢. 7%

(c) Solve the equation in (b) when the initial charge on the capacitor is
¢(0) = 1 Farad and the initial current ig(0) = 0 amps. 4%

(2)
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4 (a) Find the Taylor Series, up to and including quadratic terms,

of z = f(z,y) = In(2” + 3y) about the poin1, 1).

(b) The least squares line approximation to the poirt8,9), (—1,6),

. 172
(0,1), (1,a), (2,b)isy — 2 — % Finda andb.

5 (@) Find all solutions of each system of linear equations:

2¢ 4y -3z = 1 T +z
0] xr =2y 4z = 4 (i) 2v 4y 43z

(b) Find the inverse of thg x 3 matrix

1 -1 4
0 1 -3
3 0 2

10%

9%
7+2%

5%+5%
9%



