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3. (a) Show that the subslituiion z : l'2 hansforms the diffelential equation
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4.,4. taDst_o:i:::-_. : ::. :: i : =llan. to the rr,-plane is givcn bl
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The linc in thc:-pial: i:--i i-,:.::. : = 1r is mappcd by I onto the curve C in thc

lr-plane.

(a) Sho\l thal C is a circle ar; r-:::; :'-. :.'::: ::::lJiui.
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The region.1,< 2-r in the:-plane lr m:ale.: :,. I :-:-_ r: r.Sllrn R in the rl-plane.

(b) Sketch circle C on an Argand Ji:==::: =:: .ij:.' -.: :::i i.gion -R.
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Gi\ cn that -r, cot .r,
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6. li) Flnd the generdL solution ofthe dillerentiaL equation
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u Initlal line

Figure I

Iigure 1 shorvs the lrvo cun,es giveir by the polar eqrLations

,: J:.ind. o<o<,
r= l+cosd. 0<d<z
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The region R, bounded by the nlo cun'es. is shou'n shaded in Figure L

(b) Use calculus 10 find the exact alea ofR, giving -vour ansrver-in tbe to,m a(z - .,4).
wherc d is a conslant lo be t'onnd.
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8. (a) Sho$'rhai

l" 1{'-ll r- -ll--.,i'- -l-- - r---l
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