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BWM 20401/8SM 2903

tc)

Lel z-l- )r- \\nere r-- alllo y-lnl tlno - Inl\\o l{ays

(i) bl first e\pressing z explicitly in terms of/.
(iD b) using chain rule.

(6 marks)

lf ris a drllerenliable fLtnclron of.\ such lhal r' 4r:,1'-3ny .v -o. find 
Jf-

(5 marks)

:", , ,,
Find the local extrema ard saddle point(s) of | (x, t) = e '

(9 marks)

Use polar coordrnales lo e'aluare 
JJ Jxr - J 

: 24. \here R rs lhe regron inside the

circle (x-l)'+y'=l in the first quadranl
(7 marks)

(b) Consider an object which is bounded abore by the inverted paraboloid

"=t6-x'-y' and below by the .jtJ./-plane. Suppose that the densit,v oflhe oblect ls

gi\en b! t('t.J.z) =8+n+J,' Find ihe mass of the object b) using c]lindrical

coordinates.
(6 marks)

o ,[t il 'L':
{cr Use spherrcal coordinares roetaluare J J I tlt tl'-z Jz'lx a.t

(9 marks)

Sketch the graph for /(l)=5sinti-2cosIi' t€R vector-valued funclion

(3 marks)

Find a vector-valued function that represents the curve ofintersection ofthe c-vlinder

x:+y: =8 and the plane /+z=L
(5 marks)

(a)Q1

(b)

(a)Q2

(a)

(b)



(c)

(d)

BWM 20403/BSM 2903

Find the curvatue ofthe lin€ r(r) = (2 - 6.r)i + 3.r j.

Find the velocity, speed and acceleration of the particle at I = tt
vector r(t) = tcost i + e' sin/ j + 2l k.

(5 marks)

with the position

(7 ma*s)

Q4 (a) Use Green's Theorem to evaluate the line inte gtul +(x + y') dx + 2x dy

where (' is lhe boundary of the region betw".n "', y' = | and x' - yl - 9

( l0 marks)

(b) Find the work done by force field F(t'l)=ri+(2r+/)i along the curve C' where

C is the upper semicircle that starts from (1,0) and ends at (0,1).
(10 ma*s)

Q5 (a) Let o be the surface ofthe plane z=ry with 0<r<1, 0<y<2and
F(x,y'z\ = z' i- a3 yt k across o Assume that the n is the unit normal vector

oriented outward. Evatuate JJf .n aS.

( l0 marks)

(b) Let o be the surface ofthe solid 6 enclosed by upper hemisphere z = ,19 - x'? - y'
and plane z = 0 , oriented outwaxd. Use divergence theorem to find the flux of vector

1l-l
field F1x.y.2)=-x i +;y j - : z'k across o.

JJ.'
( l0 marks)

- END OF QUESTION _
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FINAL trXAMINATION

sEMLsTER / sESSroN, sEM rr / 20r220r3 !Bl]ilT*i7ii,ii,"j;';#:Lli:';3,3ii'
BEF/ 4 B1'r

SUBJECT: LNGINEEIIINC MA IIIEMATICS nI CODL I BwM20'103/BSM29ll

FoImulac

Polar coordinate: x=r'cosd. -v=r'sing, d=tan-rLvlr),ana JJ/(x,-r,),/,1= ll.l?. rarae

Cyfindricafcoo.dinate:r=r"cos9. !=rsinq, z=z- Jll f1x,y.z)t1t/ =Jll.f(t.A.z)rdzdrdA

Sphefical coordinate: 1 = psin/cosd, y = psin Qsin 0, 2 = p cosd, t2 + y2 + 12 = p2,

0(0<2r,0<0<t.al'd
l!! .1 (x, y, z)dv =$l / @,(.0)p2 srn Q tlpdSrl0
CG
Directional derivative : D..1ii'', =V,i+.l!i)'t

Let F(ir,-r.z)=Mi+1vj+Pk is vector field, then

the divelgence ol.F = r'u=!*!t!6x Ay 6z

li i kle i rl tP ;N | ?P ?M,,.t''N rV.u
rhecurlof F- v'F-J -- "l- -. li-l=. -. lJrl'" al Al {ar' ,': I tir i:t" ir d I

MNP

Lel (' is a smooth curve given bl.' r(I)=x(r)i+/()i+z()k' t is parameter' then

the unil tangent veclor. T{r)- l',{/).

lr'(r)

thc unit nornMl veclor. \(,) :,t'1,
T'(/)l

the binormal vector:

the curvatute:

B(0=r(r)xN(r)
llT'rr)l llr'lfr . 11/) 

|K=.--=-
r'(r) I 1,,(1) l.

the radius ofcuNature. P =l lK

. ..( au eu\ ..
crcen Theoftm lMJt NJ.v-lll+ ' ldA

c R\rr n)
Gauss Theorcm: ll F . nd^t = jij V. FdZ

JU
Stok€s'Theorem: ,F.dr = IJFx F)'ndS

cs
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sriMlisrER / slrssroN, sEMn t2otz2ot3 iB:5llrrl7?11,i,1"J1,3?:Kji1,13jli'
BEY 4I]IF

SIIB]ECT ENCINIEzuNG MATIILMATICS lll CoDE : BwM 20'1031BsM 2911

Flux Inteerals: JJF. nrlS

i) orienled upward. n =

_-i :i+k

ii) oiented do\mward.

4m length

If '.0)='()i+J(r)j. r e [a,b], then the am length r=il r'trr lrlr =i^llr'rttl'tLr'Oy ar

If r(r)=x()i+yO j+zOk. re[a,b], then rhe arc lcngth 
'=i.,/[''trt]'z+[vt,r]': 

*l''1t1l2 dt

Tangent Plane
, ,o =.^(ro.yoX' xe )+ ./" (16,.ve )(y - y6 )

Extreme of two variable functions

G(x.y\ = J,,@.y\.f *(x,y) V",G,y)f
Casel: tf G(a,b) > oand /.-(r.-v) < 0 then./ has local moiimum at (4.r)

Case2: If c(a,b) > oand .fu(r:,1,) > 0 then / has local minimum ar (.1'b)

Case3: If G(d.r) < 0 then / has a saddle pornt al (.r,b)

Case4: tf G(.r,b) = 0 then no conclusion can be made.

In 2-D: Inmina

ec

Ax) \ey )

vi

vd

lvdl

'^"r:i-ucx al

ai)'-,.f qil=-r
ax) V!)

ttl,ass: m = !! 6(x, y)d,1, rvhere d(r, -r,) is a density of lamina

Momonl ofmass: (i) about -v-a\is, My=llxl!,i,lA. (ii) aboul 't-a,ris' M* = ll )'6(I' !)dA
RR

, (M, M-\
Centre of mass' (I.t)=l 1. j

\tu n )
Moment ine*ia: (i) t , = It25(t,:,)a.l ,

n

In 3-D: Solid

tiit t, lly2llx.ylJ4.{"i) /, lj(ir: , y2la.'. y1a,t
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sEl\'rES.lrR/sESsroN: sEMu t2otu2ot3 ::HSit"rljii'+i1'j#!?"1i:?3jii,
BIII/ 4 BFF

SUBJECT LTNGINEERINC MA'fHIiMATICS III CODE : BwM 20403,8SM 29ll

Mas. n= jjjd(x,-v,z)dV lf 6(x,y,z)=c. c is a constanl, then n=!!!dA is \olume.
AG

Moment ofmass

(j) about yz -plane, M,- = lllx6(x-y-z)t1v
(,

(iD aboul rz-plane, M - = llly6(x.y,z)dtt(i
( iii) about r..]r -pane. M 4 = JlJz6(x,y,z)dV

( M... M M -.\
Cenrrc ofgmvity. {x.i.7)-l '-.:s. ---::

\m m m )
Moment inertia

I ^ -)(r) abour r-arrs i, - llJ lr '? 
+ 2') )A(x. y. zl.tv

G

(ii) about I -ais: I, = $lQ1 * 
"2 )a(t.y.r)av

G

(iiD about z -a\isi t, = !!!\x' + y2 )a(x,y,z)av
G




