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B.Sc. 1st Semester (Hons.) Examination,
November-2014
PHYSICS
Paper-Phy-101
Mathematical Physics—I

Time allowed : 3 hours | [ Maximum marks : 40

Note : Attempt five questions in all, selecting at least two
questions from each section. All questions carry

equal marks.

Section-I

1. (a) If A=i+aj+a’k, B=i+bj+b’k

C=i+cj+c*k arenon-co-planarand

i 8 1va’

b b’ 1+b’| =0, then show that abc=~— 1.

4

(b) Showthat ax(bxc)=(@xb)x¢ iff d and € are

collinear. 4
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A particle moves along the curve x = t+1,y=¢

2=2t+5, where t is time. Find the component of
veloc1ty and acceleration att = | ip the direction
ofi+j+ 3k. 4

Find a unit vector perpendicular to the plane of

the vectors 4 and b, 1f a—1+3J 2k and

b=2i- j = 4
(a) Pfove that
i.9(5.v1).36.060 55
r r r
(b) Find the angle of intersection at (4, -3, 2) of
Spheres x?+y2+ 722=99 an X2 +y2+ 22 +4x— 6y
- +8z-4=9 4
State-and prove Gauss theorem. . 8
Section-II

@
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If(r, 6, ¢) are spherical co-ordinates, show that

V(%)=V><(cos9_V¢) s
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(b) Show that in orthogonal co-ordinates

sk 3
Vo(Ae)= hhoh, aw Ay 4

6.  Discuss the method of Lagrange undetermined

multiplier and its application. : 8

7. (2) Evaluate [[T.fidS,where
: S

f:(x+y2)§-2xj+2yzf<‘ ~and S is the
surface of the plane 2x + y + 2z = 6 in the
first octant. - 4
) If F=@x>-3z)i-2xyj-4xk, evaluate
ﬂ VxfdvV, where V is the region

v
bounded by the co-ordinate plane and the

plane 2x+2y+z=4. 3

8. Derive Euler-Lagrange equation. Find the shortest curve
joining the fixed points. | 8
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