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INSTRUCTIONS

" There are four questions in this paper.

' Answer ali questions.

. Calculators wilt be provided. "

. No paper should be removed frorn the eramination hall.

o Do not use any con'ection fluid.

. {,Jse illustrations whgre necessary.

L. a) Find the following limits:
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Differentiate the functioo y : rj with respect to x using the ff-rst prireciples. "[25]

Suppose a large lank sqrnlains I Kg'of a chemical dissolved in 50liters (/) of w3ter. A tap is
openeci and water is aiied to the tank at a rate of 5 { per minute. The concen:raiion would
be measured as Kg of chemicai per liter of rvater, Kgl/. Assume that the number of Kg of
chemical rernain-r 33-:afe:'it ai 8 Ke.

(i) lfnat is the iotal vohime of waier in the iank aiter f rninutes?

(ii) ..vhal is lhe :c:-:::3'iotr C(;) of t]re chemicai in the ia;:r afiei i fili;ifi, '

(iii) What is the rai.e rf change of concenfration after time r?

riv r ucigrfrlioe r-irr. ,-z'.rt, {!,, cflaEge oi concearrauion 3f11:1 .' mrnures ai:r, ilit+tel your
::::-iii.

2. a) The curve l:ar: ix+cpasses through thepoint (0,-S) and has a stai:.:".:ai.Y pointat
(- 1, -5). Calculate :he 

"-alues 
of a,b, c.

',:) f ir:::l:i rh: flur:ciic;l ;'( , ) = ?:r3 I ]tr2 2:i ', 't,.

(i) Find the siari:::-:'' roints of the function /(x)"
(ii) Discus5 tlr.- i: r'h::o lf tle abo'ye stationary points using ,,h.' seconil cl,.ii,ati='e !" (r) .
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the function f (x,y): cos3xsin4/,

(ii)

b)

(0 Find the first panial derivatives UP *u tP at the potut (#, ;) t20I

Show &at the total differential df of f at the point (;,il is given by

-z- Rdf : -;:dx- t/idY-

Given s(x,y) --1"(* +f), sfro;r that

*s@,y) , dzs(r,y) n--#- -r w :v-

c) Consider the function h(r,y) : t@+f.
Is &(-x,y) homogeneous? What is the degee of homogenity?

Prove thath(x,y) satisfies &e Euler's theorem.
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4. a) Using the substitution a :2*x4, integrate

t^

J 
*tr+x+Y dx.

b) Use the method of integratio:r by parts tc evaluate

c) Evaluate the integral

l20l
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t30lusing the Exetho{i of partial fractions.

dj Tcst the differential equation

(y2 cosx - sinx) dx + (2y sinx + Z) dr* : A

fol e;i:r,cti-ross. Ii it is e;raci, iiren finC iis solr:tion. i?fii
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