| i ]
QP CODE: 10102031(])\ "",'MIJ!,!"“ RegNo & o

Name S

B.Sc. DEGREE (CBCS) EXAMINATION, OCTOBER 2019
Third Semester

COMPLEMENTARY COURSE - MM3CMT01 - MATHEMATICS - VECTOR
CALCULUS, ANALYTIC GEOMETRY AND ABSTRACT ALGEBRA

(Common to B.Sc Chemistry Model 1, B.Sc Chemistry Model 11 Industrial Chemistry, B.Sc Chemistry Model
111 Petrochemicals. B.Sc Electronics and Computer Maintenance Model 111, B.Sc Food Science & Quality
Control Model 111, B.Sc Geology and Water Management Model 111, B.Sc Geology Model I, B.Sc Physics
Model 1. B.Sc Physics Model [T Applied Electronics, B.Sc Physics Model 11 Computer Applications, B.Sc

Physics Model I Electroric Equipment Maintenance)

2017 Admission Onwards
BOfI"064E
Maximum Marks: 80 Time: 3 Hours
Part A

Answer .3y ten questions.

Each quesii-n carries 2 marks.
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1. Seate cross oroduct rute fon gificrontiation o7 relter Tactions. \

Find the arc length parametrisation of the curve #(t) = €t cost i + € sint j + e'k with base point
att =0.

[§%)

Define the directional derivative of a differ:ntiable function on the plane.

(V8]

4. Evaluate the line integral / (z + 3y) dz + (T — y) dy where
c

C:z=2cost,y=4sint,0§t§%.

Define the flux of a three dimensional vecto: field F across an oriented surface S.

n

6. Define the divergence of a vector field in smace.
7. Express the equation of the curve £ =7 i polar co-ordinates.

8. Find the equation of the ellipse with foci (4 V2, 0) and vertices
(£2,0).

9. Find the eccentricity of the hyperbola 9z* — 16y* = 144.
10. Find the number of generators of Z 1; und:i addition modulo 11.
11. What is the order of the Dihedral group D, .

12. Find the number of elements in {f € § 4 : f(1) =1, f(2) = 2}.
(10%2=20)
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. Write all the elements an

. (a) Find the unit tangent, principai nornat

part b 1
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Fauh question ¢ooriz & marks,

Find the eqﬁalion of tangent to the oflijsc ey = 2 at the point (-2, 1)..

Find the gradient of £(2,y, z) = 3¢ coa(yz) al {0,0,0)and find the derivative of the fU"clion!
Ell

this point in the direction of n = 21+ Jo

(3,5,0)
" Evaluate / yzdz + zzdy + 7 dz .
(

11,2)

Apply Green's Theorem (0 evaluate j: (a" Lyt de (e” + zz) dy where C'is the boundary i
c

the region between y = g’ andy = 2z oricnted counterclockwise.

Find the portion of the plane y + 2z = 2 insicle the cylinder 24yt =1

Find the focus. equation of the axis and the direcuriy of the parabola y? = -2z

Find the vertices, focii, length of the semimaior axis and the length of the semiminor axis of the

hyperbola y: - 3z =3.

Show that the set of all cube roots of unity forms a group under complex number multiplication.

d their order it the Group af all 2 X 2 matrices under matrix addition with

addition modulo 2.

Part <
Hnswer any twe questions

Each guestiow avries 13 marks.

and curvawre of the curve

r(t) = acost i +asint j+ btk.a, b>0and a® +b? #0.

(b) Find the directions in which f(z.y, %) = 3 — zy? — z increases most rapidly and decreases

most rapidly at the point (1,1, 0)..

Verify Stoke's Theorem for F = z2i+ y?j+ 2%k where S is the portion of the cone

2= /72 + 2 below the plane z =1 with upward orientation.

(a) Find the equation of the hyperbola when 16&? - 8y? = 16 is shifted 1 units to the left and 3

enter,vertices, foci and directrix of the new hyperbola. Sketch the new

units up. Also find the ¢
hyperbola with all these details.
(b) Find the polar equation of the circle (2 — 4 + (y—3)* =49.

(a) Show by an example that every proper subgroup of a non abelian group may be abelian.

(b) How many homomorphisms are there fiom Z to Z.
(2x]5=30)
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