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Q1 (a) Find the local extremum and saddle point (if exists) for the function

f(*,y) =2x3 + yt +3x' -3y -l2x - 4 .

(10 marks)

(b) Use cylindrical coordinates to find the volume of the solid within the

cylinder x' + !' = 9 and between the planes z = l and y * z = 2

(10 marks)

Q2 (a) The displacement of a particle at time / is given by

r(r;-2cos 1ti * 2 sin 1ri -2k, 0< t <2r.22

Find the velocity v(r) , the unit tangent vector T(r) , the unit normal vector

N(/) , binormal vector B(/) and curvature r .

(10 marks)

Find the centroid of the solid of constant density p bounded by the right circular(b)

COfl9 Z = and plan e Z =1 . Given that the mass of the solid it T .

3

Q3

( l0 marks)

(a) Using double integrals, find the surface area of the portion of the sphere

x' + y' + z' =gthatlies above the plane z =1.

( 10 marks)

(b) Show that the vector field F(x, y,z) - ye-'i+(ze/ -e-' )j +e/k is a

conservative vector field and find its potential function{(x,y,z). Hence evaluate

| -,jlt-' a* + (zev - e-x)dy + ev dz, where C is the path joining the points (0,0,0) to
C

(3,3,3).

'*y'

( l0 marks)
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Q4 (a) Use Green's theorem to evaluate the integral

I
C ,nO +2y)dx ffh,

where c is the boundary of the region enclosed by y = x2 and x = ! 'and 
curve

C is oriented counterclockwise.

(10 marks)

(b) Use Stokes' theorem to evaluate the work done by the force freld

F(r, y, z) - -2yi + 2x !+ z2 k

along curve C where C is the boundary of the surface of sphere

x' + y' + z' = l0 that lies above the plane z =1.

( 10 marks)

e5 (a) Evaluate the flux of water F across the cone z = 9 - ,Pq that lies above

the plane z = 0, oriented by an upward unit normal vector, where the velocity

vector field F(", y, z) = 2xi + 2y i + 4k is measured in m/sec'

[Water has the density P = | unit]

(10 marks)

(b) Use the Gauss's Theorem to evaluate the flux of vector field F across surface o,

where F(x, y,z)=2x3 i+2y3 j+22'k and o is the surface of the solid enclosed

by upper hemisphere z - 
^14- 

x' - y' artdthe plane z = 0, oriented outward.

(10 marks)
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FINAL EXAMINATION

Formulae

Polarcoordinatez x=/coS 0, y=rsin 0, e =tan-l(yl*),and llf@,y)dA:l[fQ,O)rdrd0
RR

Cylindricalcoordinate: x:rcosd, !=rsin0, z=2, !!! f(*,y,2)dV =lll f?,0,r)rdzdrd0
GG

Sphericalcoordinate: x= Psin/cosd , !=psinQsinl, z-pcos0, *2 +y2 +12 = P2,
0<0<2n,0< Q<r,and

M f (*,y,2)dV: JIJ f @,Q,O)pz sin{ dpdQde
GG
Directional derivative: Du.f (*,y) =(fri* fri)'"

Let F(x,!,2) - l[i+ Ni+ Pk is vector field, then

the diversence of F - V' F =Y. + .+0x Ay 0z

SEMESTER / SESSION: SEM II I 20l0l20ll

SUBJECT : ENGINEERING MATHEMATICS ilI

the unit tangent vector:

the unit normal vector:

the binormal vector:

the curvature:

the radius of curvature:
/ ^.. fU\

Green Theorem : IM dx + N dy- lll + -Yladc ' 'i[ar AY)

Gauss Theorem: II F o ndS = JIJ Y oB dV
.sG

Stokes' Theorem: f F . dr : ff(V r. F) ondS
CS

Arc length

If r(r) - x(t)i+ y(t)i, t elo,bl, then the arc tength

COURSE : BDD/BEE/BFF

CODE : BSM 291318WIN..{20403

thecurlofF=VxF=

Let C is a smooth curve givenby r(r) - x(t)i+ y(t)j+ z(t)k, t is parameter, then

5l (ap a^

Et:r. a, A' -(X #)' . [# - X)"
Pl

T(/):ffi

N(/)=ffi
B(/)-T(/)xN(r)

ll r'(t) ll il 
r'(/) x r'(r) 

ll:-
ll 
.'(r) ll I "'(r) ll'

P =ll rc

,=fllr'(rllla,-iWa,

rJaa
;ôx oy
MN

Ifr(r)_x(t)i+y(t)j+z(t)|r,/.|o,b],thenthearc,"o,,o,__u!a,
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Tangent Plane
z - z0 = f,(*o,yo[t - to)+ ,fr(*o,yo\! - yo)

Extreme of two variable functions

G(x,y) = f o(*,y)f yy(x,y) -Vr@,y)Y
Casel :If G(a,b) > 0 and fo(x,y) < 0 then f has local maximum at (a,b)

Case2: If G(a,b) > 0 and f ,*(*, y) > 0 then f has local minimum at (a,b)

Case3:If G(a,b) < 0 then f has a saddle point at (a,b)

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

In 2-D: Lamina

centre of mass, (r, y) =(+,+)

Mass: * = ll 5(*, y)dA, where 5(x,/) is a density of lamina.

Momentof mass: (i)about y-axis, My:!!*66,idA, (ii) about x-axis, M*:lly6@,y)dA
RR

Momentinertiaz(i) I, -yx26(*,y)a.a, (ii) I,=!!y'a(*,y)dA,(iii) Io:116'+y2)u(r, y)dA

In 3-D: Sotid

Mass, * - !ff 6(*,y,r\df. If d(x, y,z): c, c is a constant, then * - I$dA isvolume.
GG

Moment of mass

(D about yz -plane, M ,, - JlJxd(x , y, r\dv
G

(ii) about xz -plane, M *, = I[l y6(*,y,r)dv
G

(iii) about xy -pane, M * = IIJ z6(x,y,r)dfi

Centre of gravity, (", ,,2) -('* ,'" ,'')
I m'm'm )

Moment inertia
(D about x -axis: I, : III|' + ,2)u(", y,r)dv

G

(ii) about y -axis: I, : I[(.' + ,2)a(t, y,r)dv
G

(iii) about z -axis: I, = ffi(.' + y2)a(", y,r\dtr




