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Third Semester B.Sc. Degree Examination, March 2021
- First Degree Progremme under CBCSS

Mathehatics
| ‘Com_plementary Course for V'Physit‘:s
MM 1331.1: MATHEMATECS I — CAL_CULUS AND LINEAR ALGEBRA
(2019 Aqrhission Regular)

l'Time': 3 Hours. - | | | ' I Mex. Marke 80
~ SECTION —|

Ali the ten qUestiens are co‘mpelso'ry._They cefry 1 mark each.

1.. : Write the differential equation of all straight lines in a plane.

2.  Whatis the 'generalrform of Clairaut's equation?

2
3. Solve E{——Zg-)i 1=0.
dt? dt

4. Whatis the electrostatlc potential energy galned by moving a charge q along a’
path Cinan electrnc field E ?

5." . Define a conservative vector field.

' P.T.0.




6. f(tl):sin27;t is periodic with period

7. I f(x)=Y c,e™  then what ié the average of |f(x % over a period?
' f

8.  Define rank of a matrix. .

9. IfA is an invertible matrix of order.n and b is an nx1 matrix, then the humber of

~ solutions of Ax=b is —

- 10. Wronskian of {sinx, cos x} is

SECTION — II

Answer any eight q'u'éstions. Each question carries 2 marks.

11. Solve %zywtan(l) .
S ax  Xx. X

2. Solve —-= 1).

1 olve dx (x +y-.k )

13. Sblvé '(1—_x2)y1+2'xy=(1—x2)3/2‘.

14. Solve _(y{px)(p—i.)_::'p.

15. Solve ﬂ—3ﬂ+3d—y~~—y:0.
o dd® dx® L dx

.16._ Campute the work done by the force -

F=xy?i+2j+xk over a path C parameterized by.x:ct, y=clt,z=d;1<t<2.
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17,

- 18,

19.

20.

21,

22.

23.

24.
25,

26.

If F=xi +yj+ 3Kk, show that (a) V-7=3 (b) VxF=0.

Prove that for any scalar valued function g.é(x,y,z) whose second order partial

~dle'rivatives. are continuous, Curl(grads)=0 .

Find the vector area of the surface of the Hemisphere x+y2=a? 720, by

. evaluating the line integral S:—;—SEdeF. around its perimeter.

¢
State Dirichlet's conditions for a Fourier series,

Flnd the coefﬁments in the Fourler series of the functlon f( X)=X, - r<x<x where

| f(x+27r) F(x

if A and B are- symmetrlc matrices, prove that AB BA is an antisymmetnc

"matrrx

01 -3 -1

o o 1 1 1
Determine the rank of the matrix

: : : 13 0 2

11 -2 0

'Find a unit vector perpendicular to bothf+f and i -2k .

Show thal the vectors (1,11)(0, 1, 1) and (0, 0,1) are:-lineariy{independent.

Find the equation.of the line through (3, 4, - 1) and parallel to 2/ -3/ +6k .
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.SECTION — Il

Answer any six questions. Each q'ue'stion_ carries 4 marks.

27
"2l8.
2.
2.

31.

.32,
33.

34,

36.

- - S
35. Find the Fourier transform of f(x)z{ 'OX’

Solve xdy -y dx=4/x2+y? dx.

. , _
Solve X%+y-_y——0 subject to y{hH=1.

312

Solve — dy 2dy +y=e".
Cgx® dx T
d2 dy o : o o

8 Ive T_Bd +2y = 27" subjectto the boundary conditions y(0)=2,y'(0)=1.
X , ‘

Show that the area of a region R enclosed by a simple closed curve C'is givén by
, _ 22
A:%§xdy—ydx'. Hence prove that the area of the ellipse %+%§:1 is wab .

c

Find the volume enclosed between a sphere of radius a centred on the origin and

a circular, cone of half angle a Wlth its vertex at the origin.

Show that the vector fieid _Q (x +Xy )i+(y +X y)j is conservative and find’ )

- such that @ = ¢

A periodic function f(t) with penod 27 ss defmed W|thm the perlod - <t<7r by

, —1, —m<t<0Q-
f(t)=1 " <t
e O<t<x

~ Find its Fourier series expansion.

x|<1
_ |x|>1'

Find the distance from P(1,2,—1) ta the line joining A4(0, 0, 0) and Py(-1,0,2) -

P S



37. Solve the equations x+y+‘z:6,x—y_+22:5,3x+y_+z=8.

28" Find what transformation corresponds to the matrix

| A:—;—L—jé *_’ﬂ

SEGTION — IV
Answer any two questions. Each question carries 15 marks.
39. (a) Solve (1ﬂ/2)<1’x:(’teln'1 yéx)dy-'

. " 42 '
(b) Solve (1—_x2)g-—zﬂ3xg}i—y:1. |

x* dx -

5 :

d’y

40. (a) Use Green's functions to solve a—?+y:cosecx, subject to the boundary
: . Codxs ) .

~ conditions y(0)=y(z/2)=0.

- dzy dy 2
b)Y Solve 4x* - +4x——+{x -1y =0.
(g) olve 4x dxzf de+(x- )y 0

M, (a) Evaluate the surface integral j?.cﬁ, where §=(y—x)f+_xzz}'%(z+x2)lz and

)

S is the opén surface of the hemisphe‘re X2 ryi+z? :a?,zéo; :

(b) Verify Stoke's theorem for the vector field a=(2x-y)i - yz® j - yzzl? over

the upper half surface of the unit sphere: X2 +y? +z° =1220.



42. A periodic function f(t) of pe'riod 271 is defined within the peridd O<t<27x by

w

t, 0<t<

o

A

f(t)i:Jg, <t<r

N~ Ny

B—— n<t<2 g

find a Fourier series expansion of it.

o 1, 0<x<t/2
43. Represent f(x):{O 1/<2%(<x ) by
'. : <X<

(a) A Fourier sine series
(b) A Fourier cosine series

(c) A Fourier series.

, 11 3
44, (a) Diagonalize the matrix |1 5 11|,
' o 3 1.1

(b) Find the equaltion rélatiye to the‘principal axes of the quadric surface

3(2+5y2+22+2xy+2_yz+6xz=48.
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