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1. i} Given the path of a pacticle {z{t), y(t)) state the formula for I{}), the arclength travelled by
the particle on the time interval 0 <t < T,

4T *.:T
@ e (s &lfzjm&
A= o =0

ii) Show that for all T" at which the particle has non-zero velocity, the arclength increages as a
function of T
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iii) Sketch the curve {2{t}, y(t)) = (2sin (£}, cos (£)) for 0 < £ < 2. Find the position at t = 7/6
and the tangent line at ¢ = 57 /6 and add them to your sketch.
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1. iv) Sketch (£(2), 4(t}) = (2coat},8in(2)) on 0 < t < 2 and state where and when the curw
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v) Sketch the curve given by (z(t),y{t)) = ((t — 4)%,(t — 4)?) on 0 < £ < 8 and explain why a
. tangent line cannot be found at ¢t = 4.
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2. i) Use a partial fractions decompasition to show that the series Z —(-—Ti—)- hes partial sums
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ii) Define what it means to say Za.. CONverges, and henece determine whether or not the series

n=1
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3. 1) Stata the precise definition of the statement that the sequence o, tends to L.
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iti) Show rigorously that if a, — 1 and b, — 3 then ¢, = ap + by, — 4 [i.e. p.ruve the Limit
Sum Rule}. HINT: you will need to use the triangle inequality which states that for any two
number A and B, |[A+ B| < |A]+B|.
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iv) Consider the sequence 0.9, 0.99, 0.999, 0.9989, ... Define ay, for this sequence and show {no
W Lr/ need for a rigorous proof} that the limit of the sequence is 1.
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4. Give examples for eech of the following:

i) A series that converges but does not converge absolutely.
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ii} A sequence a, for which |a.| converges but a, does not.
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iii) A series with terms that increase when 1 < n < 10 but which converges.

Lef— 4, =N tenép
e h>

iv) Two sequences a,, and b, which both diverge but for which ¢, = a, + b, converges.
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v) A series
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b. Consider & particle fired to the west from the origin at an engle of & from the horizontal with
speed of 10mal, g=10ms?.

I) If there is & horizontal wind with speed 5 m s from the west find the spayiyudey range
of the particle. Assume you can peglect air resistance. Formulate your problem cleariy in
terms of physical lawe and differentiel equations and include a sketch.
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ii) For what velue of # does the particle return to its launch site when it lands?
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5. i) State the integral for the work done by the force of gravity on the pﬁrticle during its tim
in flight. Use any symmetry you ﬁn{El ir_lrt_.he problem to simplify the integral.
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iv) Now assume that you cannot negleet air resistance (or friction in other words). Use energ
arguments to briefly explain whether the maximum range of the particle is increased «
decreased.

T, the above problem Encrsy /s
I f {"f{‘ci(‘/‘pl‘\ /c«-’? V)@?L Ml"j/f’é?{’(,

EV??Y?? /4 /057L o }7?47‘ i/aw‘ng, Flisht
Ve mdler how wt wode( Fhe Ao Fion

the Yo tul enersy olecreases q
hente Fhe range of Fhe pertiilR

Aecrease a4 nell.

[oun 4Prr/€f( .

W «s T



