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SECOND YEAR B.Sc. DEGREE EXAMINATION, .APRIL/MAY 20056
“ Part III—‘Mathematics :
Paper II-—SUBSIDIARY FOR PHYSICS (MAIN)

Three Hours Maximum : 110 Marks
[Maximum marks that can be earned from each unit is 22.] '
Unit I
Find the acceleration of the particle which moves a.loﬁg thecurvex=2sin3f,y=2cos83¢,z=8 ¢

att:%. _ . '

(4 marks)
fA=6ti+tj-t'kandB = 3¢%i- 2t§,ﬁnd%(z x B). (5 marks)
7=xi+yj+zk and [F| = r show that Viegr = %. (4 marks)

i r - .
IfF =xi+y]j+zk,showthat @ divF = 3 ; ®) curl 7 = 0. (3 + 3 = 6 marks)

Determine the constant “a” so that the vector F = (x+3 y)f + (¥ - 2z)} + (x + az) k is
solencidal. : :

(5 marks)
By the Divergence theorem, evaluate HF .ntds, where ¥ = 4x2{ - y%j + yz% and S is the
§

surface of the cube bounded by x =0, 2x=1;y=0,y=1;2=0,z= 1.

_ (6 marks)
Unit I |
letG=(-9,-8,...—-1,0,1,2,...8, 9. Is G a subgroup of the additive group of integers. Give
reason for your answer, :
(4 marks)
Give an example of :
(a) Finite commutative ring.
(b) An infinite commutative ring.
{c) An infinite non-commutative ring.
(8 marks)
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Prove that the set F = (0, 1, 2, 3 4} forms a field under addition modulo 5 and multiplcation
modulo 5. _ _

" (b marks)

~Consider the linear map f: R’ - R?, given by f (x, y, 2) = (x, y). Find the Kernel of f. (4 marks}

Define a vector space and show that R ® is a vector space. ' (5 marks)

Show that the vectors (1,. 1,1)(1,23and (2, -1, 1)in R* are linearl;',r_'independent.' (4 marks)
Determine the eigenvalues and the corresponding eigenvectors of the matrix (2 ;) {5 marks)

Unit HI

Solve (D2-2D + 1)_& = ¢% — co8 X. : {5 marks)

Solve (D?+ 4D + 5)y = x2, (5 marks)

Solve%+2x—3y=t;%:——3x+2y=92‘. {8 marks)

Solve x"’-(-i2 -x & +y =2logx (5 marks)
dx? dx ' . _

Eliminating the constants “l and m” from Ixz +myt+zi=1 obtam a potential differential equat:on

of order 1.
(3 marks)
Find the general solution of :
(a) xp+yg=2z
(b} yzp +2x2p ==xy
where p = —, ¢ = -Qi
ox oy
(6 marks)
_ Unit IV _
Solvex' + x =t given x {0} = 0. . ‘ (4 marks)
Obtain the general solution in a series of powers of x of the equation :
(x-x)jx—y +4§x +2y =0,
(5 marks)

Show that J' faw=2, .1 (5 marks)
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1
" Find the residues of zz u

3
Using 1 = ZPn(x) . t", show that :
Jl - 2x£ + ta ns
(8 P D=1
® p (o) CY 13 E @)
g 2" - nl
Define J, (2) and show that J_ () = (~ 1y J, (2).

2
Show that J (z) = Jg cos z.
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(6 niarks)
(5 marks)

(5 marks)

Show that the function u = x* — 3 xy* is harmonic and find the corresponding analytic function

w = u+iv.

Show that an analytic function £ (z) = u +.fv is constant if its modulus is constant.

1
Expand ————— in powers of 2.

2 -3z + 2
(a) Whenlc lzl <2
(b) When lzi > 2.

2
2z° + z

Evaluate‘[ =
c% -

~=———— at its poles.
2 {z - 2) po

jde

Show that fora > 1, = z .
G + cos O Ja2 ~1

1 dz where “C” is the circle |z = 2.

(6 marks)
(5 marks)

(6 marks)

(4 marks)

(5 marks)

(5 marks)



