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Tutorial for Chapter 4

44. If F = x°z +ey/x and G = 222y—xy2,

find (a) V(F+G) and (b) V(FG) at the point (1,0,—2).
Ans. (a) —4i +9j +k, (b) —8)

46. Prove Vf(r) = f(:)! .

51, If Vc;b = Qxyzsi + xgzaj + 3x2yz? k,
find ©(x,y,z) if d(1,—-2,2) = 4. Ans. O = :lvc‘?y;’:3 + 20

54. If F is a differentiable function of x.v.z.t where x,y,z are
differentiable functions of ¢, prove that

ak oF | gp.dt

dt Ot dt



53. If A is a constant vector, prove V(r -A) = A.

38. Find a unit vector which is perpendicular to the surface of the

surface of the paraboloid of revolution z = x 2 +y? at the

point (1,2,5). Ans 2i + 4] — kK
v 21

64. In what direction from the point (1,3,2) is the directional derivative

of ¢ =2xz—y° a maximum® What is
the magnitude of this maximum ?
Ans. In the direction of the vector 4i — 63 + 2k, 2V 14

76. If @ is a constant vector and v = @ xr, prove that divv = 0.

82. If A=r/r, find grad divA. Ans. —2r 2 r



91. Evaluate Vx (r/r’). Ans. 0

103. Show that E = r/r? is irrotational. Find ¢
such that E = — V¢ and such that ¢®(a) =0 where a> 0.

Ans. @ = In(a/r)

104. If A and B are irrotational, prove that A X B is solenoidal.

105. If f(r) is aifferentiable, prove that f(r)r is irrotational.
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