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CORE COURSE IN PHYSICS

2B02PHY : Mathematical Physics and Error Analysis

Time : 3 Hours i .
ax. Marks : 40

PART — A

Short answer questions. Answer alt questiohs.. Each question carries 1 mark.
{_ Define the curl of a vector function. |

2. Express del operator in Cartesiah cb’ordihéte system.

3. Give an expression for infinite§ima! volume in spherical polar coordinates

4. What is the geometrical meani S G
eaning of a first-or 5 . .
equation ? der ordinary differential

B
5. What do you mean by directional field 7

6. Whai
do you mean by the standard deviation of a set of measurements ?

(6x1=6)
PART -8B

Short Essa '
say Questions. Answer any 6 guestions. Each question carries 2 marks

7. Explain divergence - less field.
8. Compute (r.V)r wherer is the unit displacement vector.

P.T.0.
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10. Explain the fundamental theorem for gradients.

11. Explain oopulation dynamics using a logistic equation.

d

15, Find a general solution of EY; _ oy —4x.

13. Solve i‘—)—’-+36y =k
dx

14. Discuss the uncertainty rules in sum and difference operations. (6x2=12)

PART-C

15. Show that'e. any 4 questions. Each question carries 3 marks.

16. Find divergence and curt of the?u%&@ds are both irrotational

: : et 0 0 : \d
47. Obtain the expression foran infinitesimal volume elementin LEPIBE0R b)

co-ordinates and cviindrical Qoordinat'es.

18. Solve the initial value problem émd sketch the curve 47+ 25y =0
y(0) = 3.0, y'(0) =25, c0s(2.5%), sin(2.5%).

19. The curve Y(X) of an inextensible flexible cable hanging between two fixed
points is obtained by sotving y’ =k(1+ 2*y)3/2 where k depends on weight.
Find and graph y(x) assuming k<<1 and the fixed points are (-1, 0) and (1,0}

in a vertical XY plane.

50. A student measures the length of the simple pendulum five times in cm 57.3,

61.1,73.2, 837 and 95.0. Calculate the mean tength and its standard

deviation. (4x3=12)




