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v Semester B.Sc. De-sree q9qg9(oBE) Regular
Examination, NovaYiber 2021

(2019 Admn. OnlY)
CORE COURSE IN MATHEMATICS

5B09MAT : Vector Calculus

Tlme 3

PABT A

Short Answer
(Answer any fou

1. Find the parametric equations forlhe line lhrou

2. Stale and prove chain ru e iorveclori!nciions.

3 Flnd ihe dircct onal deivalive oi F(x, y z)=xy:
di€cllon of 6i+ 2i + 3k.

a. Evaluale .lc xdx where C is lhe c rcle x = cosi,

s. LIF=(x,yr-2,) + 4xiy,zj- ylz6k iind cur F.

r)

gh (3, 1 2)and (2, 1,6).

-4x'?y + z'?at (1, -1,2)in the

PAFT _ B

Short EssaY

(Answer anY eisht) {2x8=16)

,s lo il\ d 'p-',/ rron r hel:pad al r€ o'io' ln hp o re! o_ ol lhe

dla rpeeo o bOn sec Wldl s lhF ooslro4 orl_e heli'opler ala'

is launch€d lrom ground level wlth an inita speed vr = 768 ft/s

0 = 30'. Whal is ihe ,ange and maximurn he glri attalned bv the
7.

A helicopler
poinr (1,1,1)
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8. Show lhal i u = u.i + !j + Lr3k is a Lrnit veclor, then the arc ength pararneler

alonglheline (1)={xi +tui) + (vo + lu,)j + (zc + iuJ k lrom the point P!(xo, v! 20)

whcre I = 0 s i liseli

9. Find the linearizalion oi l(x, y)= x'?- xv + x1':+ yl al lhe poinl (2' 1)

l0 lr.oLhe o.elp,nemeva rFJol( yr ') -,

11 Fnd rhe leasr squares llne iorlhe points (0 1),(1,3) (2 2)'(3 4) (4 5)

12 Prove ih€ odhogonalgrad entiheorem

13 Aco spring Lres along lhe lre x (t) = 2cost +2sinll+tk 0<t< 2nwilh

consianidensity 6. Find lhesp.ng's mass andcenteroi mass and jts mornent

oi inerlla and radi!s olgyration aboul the z_ax s

14 Find woft done by force F =vz i+ xzj+ xv k aciing aLongthe curue g ven bv

(t) = t3 +i,j+lklrornl=1loi=3.

15. Prcve closed propedy of conservative lieLds

16. Show llral ydx + xdy + 4dz s exact and evaluate lhe integralJvdx + xdl/ + 4dz

ove.lhe lne segmenl lrom (1, 1, 1)10 (2, 3, - 1)

PART ' C

Essay

(Answer any four) (ax4=16)

rT The postlon ol a rnovlng padicle s glven by (i) = 2cost i + zsint I + 3tk Find

lhetangential, normal and b normalveclors Also deterrnine the curval!re

1 8. A delivery company accepts on y rectangular boxes the sum ol whose englh

and girrh (peimelel oi a cross-seciion) does nol exceed 108 in Fnd the

ciimensons of an acceplable box oi largesl vo ume

19 Find lhe marimum and rn nimum va ues of lhe llnclion l(x' v) = 3x v on the

circle f + yr = 4 us ng Lagrange rnuliipliers
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Delerrnine a potenriat).
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20. Gven F(x, y) =

(2x6=12)

21. How are the consiants a, b and c retaied il lhe
exact ? (ay,+ 2czx)dx + y(bx + cz) dy + (ay, +

22 Calculate rhe ouhlard ftur otrhe te d F(i, y, =
bounded by ihe nesr:J2 and! =+2

23. Find the surlace arca otsonere or raOios a

lo low ng difierentiat lorm is

xi+ 3y, jacross rhe square

PAFT D

Long Essay
(Answer any two)

Showthatihe cLrrvarure oi a ci.cte wilh radius a s ,/

Find and graph lhe oscu at ng circt€ otthe parabota

24. a)

b)

25 a)

b)

26. a)

b)

27. a)

b)

Slaie Taytots formuta fort(x, y)alrhe origtn and at poini (a, b).
Tind a a-ddrat,, aoproxratonrotr^. rr-5,nxsnv rFd.t.eoflgin How
acc-'dtF rs rr e app.o/.ma'ion rt tr 0.2 a.d lyl O 4

rindtp l--yd.d.,c,dto-o rF6iFtoFiy vr ./ y i.,ld.o_1olr"
circ e r1+ y'= l

r,varuate J '. _ 
! rdr. '?y x.d/'vra.FC .onsr<rs sr r . Dounoal o

the r-"oio- in .ne r. sr oLaodnr hJr ,s bo-, deo b, rhe g.apn5 o. r r qnd

Find lrA a ed olr'e cap .ur llor lre reT sp-e.e , . ]. _ t . /.Obr
the cylnder '. + v: = 1.

Evaluate $^ zdx + xdy + ydz where C is ihe lrace o he cytinder
x':+y,= 1 in the ptane y + z=2 Orienr C counter c ockwise as viewed


