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SECTION - A

Answer all questions. Each question carries 1 mark.

. What is meant by derivative of a function ?
_ Give the transformation law of vectors about an arbitrary axis.

1
2
3. What is meant by an operator ? Give example.
4.
5
6

Express the cylindrical unit vectors in terms of cartesian unit vectors.

How do we represent the divergence in spherical polar coordinate system ?
der

_ Distinguish between homogeneous and nonhomogeneous linear second or(6 126)
Xi=

differential equations.
SECTION-B

Answer any 6 questions. Each question carries 2 marks.
7. Define and explain fundamental theorem of curl.

8.
9.

10.

11.

12.

18.
14.

Define gradient and explain its geometrical interpretation.
Explain the spherical polar coordinate system and write down the coordinates
in it and their relation with the cartesian coordinate system.

Find the formulas for cylindrical coordinates in terms of cartesian coordinate

system.
Explain the method to find the solutions of a first order exact differential

equation.
What is the geometrical meaning of a first order difterential equation of the

formy =f(xy)?
What is the square root rule for a counting experiment ?

‘What are mean and standard deviation in a measurement ? Briefly explain its

(6x2=12)

importance.
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SECTION - C .
. arries 3 marks.
Answer any 4 questions. Each queStIO.n i s of a cube. N
15. Find the angle between the body dlagf)nés —_— B) for the functions 1
16. Check the product rule V.(AxB)=B.(VxA)- A.(V % i

q . ' o » 2 = i - SX]: J
A = 2xi+3yj+2zk and B =YI . ,
17. Compute the gradient and Laplacian of the function F = (cosb cos¢ + sing).

18. Making use of spherical polar coordinate system, find the volume of a sphere
of radius R.

i i ' d usually is

ici s of airplanes depends on air pressure and ( :
o maexm'f lrwwce)zla? fagggltngwoo ft.p Find the air pressure y(x) at this height. y'(x)
is proportional to the pressure. At 18000 ft it is half its value y, = y(0) at sea

level.

ivi di ' ting the
. Students A and B measure the activity of a radioactive sample by coun
alpha particles it emits. A watches for 3 minutes and count 28 particles whereas
B watches for 30 minutes and count 310 particles.

a) What should student A report for the average number emitted in 3 minutes
with her uncertainty ?

b) What should student B report for the average number emitted in 30 minutes
with her uncertainty ?

¢) What are the fractional uncertainties in the 2 measurements ? (4x3=12)

SECTION -D

Answer any 2 questions. Each question carries 5 marks.
21. a) Briefly eéxplain a method to solve a second order hom
differential equations with constant coefficients.

b) Find the solution for y'=4y' + 4y =0, y(0) = 3, and y'(0) = 1.
22. What is meant b the rules f ' : :
fOr aToE propaggu on €8 forthe error propagation 7 Briefly explain the rules

N
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an axis from the o
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rgin through the point (1,1,1). T S :
the axis towarg the origir;. s CIOCszlzs es 1
X9=
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