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B. Sc. B.Ed. SEMESTER I EXAMINATION 2019
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GE1/ GE2 ( Mathematical Physics - I)

FULL MARKS: 50 TIME ALLOWED: 2 HOURS

Answer any Ten (10) questions

1. (i) Find % when 2% + y* = 3azy where a is a constant. (2 marks)
(ii) Determine whether the following equation is exact

(42% + 62y + y*) % = —(32? + 22y + 2) (3 marks)

2. (i) Prove that if y® — 3ax? + 23 = 0 then f%g + 2“;—53”2 =0 (2 marks)

(ii) Find % using chain rule if z = zy* + 2%y, « = at?, y = 2at (3 marks)

3. State and prove Gauss’ Divergence theorem. (5 marks)
4. (i) Find the projection of vector A =i —2j+k on the vector B =
4i — 45 + Tk. (2 marks)

(ii) Show that @- (b x @) in its absolute value equal to the volume of the

parallelepiped of sides a, b and c. (3 marks)

5. For three vectors @, b and @ prove that @- (b x &) =b(@- &) —aa-b) (5
marks)

6. If ®(z,y,2) = 212z and A = 221 — 2y®] + y22k then find 63382(®g) at
(2,0,1)
7. (i) Define Gradient. (1 marks)
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(ii) What does it mean physically? (1 marks)

(iii) If R = 21 +yj + zk then find V (%) (3 marks)

8. Prove that

(i) VX V¢p=0 (2 marks)
(i) V- Vx A=0 (3 marks)
9. (i) Define a Vector Space. (2 marks)
(i) What do you mean by the basis of a Vector Space. (1 marks)
(iii Define orthonormal and orthogonal set of vectors. (2 marks)
10. (i) Define eigenvalues and eigenvectors. (2 marks)
-1 2 2
(ii) Find the eigenvalues of X = 2 2 2 (3 marks)
-3 —6 —6

11. (i) Justify with reason whether the following equation is homogeneous

&= ifé,z (2 marks)

(ii) Solve the following:
(3z2y* + 2zy)dw + (223y® — 2?)dy = 0, y(0) = 1 (3 marks)

12. Solve the following:
m% +afl + fr = kcos(wz), y(0) =0 (5 marks)



