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Irirst Il. Pharm. Part I Flxamination - Octobcr 2Al9
PHf 152 z Mathematics (SI.IQ)

Time: 'lwo (02) Hours
Liach question carries equal nrarks. Calculators will be provicled,

lnstructions:

o Answer all qucstions.

o No papcr slrould bc rcmovcd ll'orn thc cxanrination hall.

o Do not usc any correction fluid.

t. a) F'ind the following lirnits:

t2- l6(i) lim - -' ' -r-r-l .\ -4
.rl -.r- 6(rr) lrnl--

r ).'l \'- -,

l2 - 3.rr 2(rtt) lttn :-.\'--)l I - .t

Differentiate the functior.l: r:: l;2 -- 2x with respect

Differentiate the following functions with respect

lbrm:
.6til /'(r) , '4t/.r- 

',vit:i
(ii) g(r) : tan(.r1't' sin.r)

I .{. ln -r(iii) h(.r): i- in..

b)

c)

to.r using first principlcs.

to .r and give your answers in the simplest

2. a) t;ind thc point at which thc tangcnt [o thc curvc't' G.r 3 I has its gruclicnt 2/3.

b) Consider the function ), , 2.r3 1 3.r2 . l2 r.l 17.

(i) Irind the turning points ol'this function.

(ii) Classify thc above turning points as rnaxima or nrinirna using thc second derivative nr;

c) Malignant tunlours respond to radiation therapy and chcrrrotherapy. C<lnsider a ntedical expcrimcnt
in which nrice with tulnours arc givcn a chemothcrapcutic drug. At thc time ol'thc drug hcing

administered, the average tumour siz.e is about 0.-5c'rr'1. '['he turnour volume V(r) after t days is

nrodelled by
v(r), '0.u)5c02'l' t 0.495 e-'o't?'t. tbr0 S r < 18.

Continucd.



(i) Find V'(r) and V"(r).
(ii) Show that the h:rrctioh V(r) has a minimunt in 0 < I < lg.
(iii) Show that the minirnum point in part (ii) occurs when r ry 10.g4 clays arrcl tind the volunrc

ol'thc turnour at this instant.

3. a) Consider the van der Walls cquation

/ il\

\P t v? )V h), . R'r-.

where P.V.T.ft have usual meernings ancl u.b are constants.
ljind first parrial dcrivativcs of p witlr respecr to'f and V.

b) I.et l' ,. tr.tle?-, + rl,).Showthat dJ 
,-1J ,.r.-' -- D.t Dr.

c) Consider rhe tuncrion s{f .V) ,2V37' I 273V.

(i) Irind the total differentialdg when V , ,Zand I, , 10.

(ii) sirow,nu, j, (3r) J, (3i) (

d) Show that the function .f (7'.v),,,11/'l l, wherc y is a constant. is a homogcneous function of
degree y. Docs this furrction satisfy [].ulcr's theorem'l Justify your answer.

4. a) tJsing the substitulisp 11.::.r2 1- l, cvaluate

f zr'/* +"ia,.

I
b) Writing sin2.t as jt, -- cos2.r), show rhat

I

c) Use integration by parts formula to show that

l*n *21n, r'2

.l ,rl.r 4 
.t Ci

whcre C is an arbitrary constant.

tl) l'hc gmdicnt of a curve ol'thc fbrnt .t. , ./'(.r) is given by

/.1. 
.= -- I -. .cl,r (5 --. 2.s;z'

Show tlrat the equation of the curve is given by

.r''-4^-+c'.) 'l.r"

whcrc C is an arbitrary collstiult.
If this curve passes rhrough the point (2.7). tirrcl thc valuc ol.C.
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