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Beg. No, :.............-......,,.,,.,-.,...

Name :......-.-...........-..-.............

V S€mester B.Sc. Degree (C.B.C.S.S. - O.B.E. - Regutar/Supptemenlary/
hprovement) Examination, November 2024

(2019 to 2022 Admissions)
CORE COURSE IN II,IATHEMATICS

5809 MAT: Vector calcul!s

Answe. any fourqleslions lromthis Part. Each question caires 1 mark. (4x1=4)

1. Find paramelric equalons lorthe tine rhrolgh the org n and para et lo the

2 Exam.e the co.rnlny ot the vector valued functio. (t) = (cosl)t+ Ginr)t + rk.

3 Fi.d aviJx tw = x? + y2+ z2 and z - x2 + y2.

r. sr. 6 D\d,o6, 6In6o.en

s. Fnd lhe cu. orlhe vecrorled F(x, y) = (xr-2y)i+ (xy yr)j

. PART B

Answeranyeight quesiiofs lrom lhs Pa.t Each quesron cades 2 marks.(8x2=16)

6 Fnd an eqlalon iorrhe pla.e through (2.4,5) and perpendcutarto rhe lne
x-5+1,y=1+3t,2=4i

7 A particle moves so lhat its posit on veclo. is given by (l) = cosot + st..ni
where ir is a corslant. Show lhal lhe ve oc ty oirhe parlicte is perpe.dcltarto r

I Find ihe arc lcngth parameteraong the he x (t) = (cosl) + (snt)j+ lk tom

9 F.d Ihe cutu.tLre ofthe cnce hav.9 rad us a and cent.e at the orgin
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14. A fluids velocrly fielfi
(i) = (cosoi+ (sin0j+ tk,

15.

16

t i u[itflfigfid

1o Find the linean2afion ol r(x,y)=x, xy+;y,412 ar th6 poinl

11- Find lhe di.ecrional dedvative of r{x,y) = x2 + xy al the point (1, 2)

otihe mitrecror u=+i++i
1 2. Find an equarion for lhe tangeni ptano ro the su.face 2p2 - 3x:y - 4x = 7 al the

poinl (1, 1,2).

13. Find the workdons by F = (y - *)i + (z - yr)j + (x l)k over the curue
(0=u*t3+Pk,o<t<1,

(3, 2).

Show tha' yd, +xdy + 4dz i

c
Answer any four questions lrom

17. Dotemine whether th
lf lhey iniersecl, lind lhe poin

(4x4-16)

20,

19.

1A

i) I increases most apidly at the point (1, 1) and

ii) ldecreases most apidty a he poinr (1, 1).

show thal F = (€x cos y + yz) I + (xz er sin y)j + lxy + z)k is conaeNaiive and
lind a polential function ior it.

Find the wolk don€ in moving a particie once round a circt€ C in the ry ptane
where lhe circle has centre at the origin at radius 3, and lhe torce fietd is given by
F - (2, -y + z)i + \x + y - z2)j + (3x - 2y + 4z)k.
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22.

PART D

Answer any two questions irom thLs Pad Each qu;slion ;ades 6 marks. i2t6=1 2)

24 Fi-d rl6 odl. oe p m 16d b\ lhe'llp sacroi ol11" neq

Ll :x=-1+1.v=2+1,z=1 -t.-b<l<e,
L2:x = I -4s y=1+2s z=2-2s, &<s<,6

't. llepole r'' 1' srecyinde xz /- r d_ellp ' Fi_d "'poi '<
o , t1. dt p.o r1d. ia. o a o a-d f.rl-Fcl ,.om l'r" o o 1

denser al the bottom than top,lies a ong the semici.cle
the yz pane. Find lhe ce.ter oi the arch's mass lf the
y z) on rhe arch is 5(x, y, z) = 2 z.

ol a sphere oi adius a.

nd6overlhe sphere S: x2+ y2 + 22=4 bylhe Divergence
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veriy Gree. s theorem in the plane for $(xydx+x"dy) where C s the curve

e-.o_.q -6 doror bor-d6o by ll-" poraboa y .z drd t a I 1e v

use stoke s theorem to;valLalelF dr, ifF = xzi I xyj+3rzk and c s the

boundary ol lhe pod on ol liie pla.e 2x + y+ z = a in lhe 116l oicknl lraversed

.ountcrclockwise as vewedirom above- '


