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- . _— : i
E. {3 marksy (a} (3 marks) Tingd he valus of (be impeoper intogral r i al .
rdlnx
. . : - ek
by (2 marks) Use comparizon Lesl o show thal the improper incegial L f;: ! = ol 1%
VR

diverpgem.
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2. (hmarks} Consicler (he resgion &£ bounde| by e graph of = +* and the praph of = 4x—3.
fud (1 menk) Skench this region.
() (2 anepksd Find the weey of this region.

(¢} (3 murks) Fod che volume ol the solid cdnained by wevalving this region about the v axis.
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3005 marks) Clonsider the inidal value problem: v ::—__:.;.-[lj =1

(g 12 marks} Wse Tuler's meldws] with sbop size A =000 to Find an sppmoximation of w120

U 5 oackd Solve this equation analylically by sepuraling the variahles.
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1. {6 murksd A reservolr of capacity S(KAI m? initially cowwing pure walvr, Byery minute., GG
1 wuler with salc of concentration 0.5 ka f o, anul ) m? waler with sall of concontation (.05
k! m® is added to the reservoir, and 10 m' of well mixeld witer gweetllows oul rom the
feservoir. T Q00 be the quaniily of sall m 1he reservair,

G O marks) Find a dinerenial equalion sulisleed by £,

b 01 ek Withour solving this differential equation, finel T £}

feb O amarks) Wil solvisg vhls diffocotinl cquation, sketch the araph of Q025

) {2 marks) Sualve s sguation unalylically,
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3,06 marks) Decermine whather each of the follossing series is convargent or divergent. Juscify
woUL imsaeT by appropriate test melod:

e T BN P

R T S S oo w)
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6. (3 murksd A tonk, sihich has the shape of the lower holf of a aphers with radius 2 o, s filled
with water (7= 000 ky £ ), Fingd the work (in Taulesy necded to purmp ont the water to o point
T meter above e dank, (r=9%n sery
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7o tmarks) Tk the radies of convergenes and the ineeval of cormvergenee of the power sorics

PR TS
PG VR
A
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a

B3 marks] () (3 waarks Find the Baclaurin sedes of the lunelion y = ] i v YWhat &5 the
— .t'

intereol of converpence of Lhis series?

fh] {2 myrkyt Uss the Maclawin serics of this function s fimd y"“[l]].

. . ki -L-n+ ),
Youmay need the bingsinal seres i)« o)’ = » = ! {1 T

=

v which eonverge nthe

eyl (=1, 35
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9. (5 marka) Conaider the indtial-valus problems
| . Cqs
Fr=— sl =, M =15
800

(al (2 rearksh Wilhanl sulving the equalivn, sketeh the goaph of the solution to this ipitial valoe
proflem. Shew the gayropiie(sp ancd mark The fleclion peiutis) of the solution, if any.,

(b o3 rosrks} Solve this equation analyrically:
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). {6 marks) Consider 2 vaviable function z =x* — ' + av+ 4 — Ty - 5.
) {2 enarks) Fiod e geadicnt voctor of this function st the point {2, 1, 53
ib) (2 marks) ird the Jireclionu] derivalive ol z ol polal (2, 1, 5% in the dicection of the vector

Ta o
= 0i+2f.

. . . ez \
(37 42 moncks}IF 4 = oos 0 and o~ 3ior, find poantiai denvanves 2 ac e =20 3 by e chain role.
oy
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’

11, (8 macks) Congider 2-variable luneleon = = o,
() {2 mark) Find the partial derivalives g, and z,,

thd (3 oarks) Find the cqustion of the plane tangent to the graph of chis fiuaction g the poian
withy=1, v =10,



