
CYK/2008/PH 410/Tutorial 1 Eletrodynamis IHere are some pratie problems in vetor alulus and urvilinear oordinates.1. Find equations for the tangent plane and normal line to the surfae z = x2 + y2 at thepoint (2,−1, 5).2. Find the unit outward normal to the surfae (x − 1)2 + y2 + (z + 2)2 = 9 at the point
(3, 1,−4).3. Find the divergene and url of r̂/r2.4. Prove:(a) ∇ · (φA) = (∇φ) ·A + φ(∇ ·A).(b) ∇× (∇× A) = ∇(∇ ·A) −∇

2A.5. Show that F = (2xy + z3)i + x2j + 3xz2k is a onservative fore �eld. Find the salarpotential. Find the work done in moving an abjet in this �eld from (1,−2, 1) to (3, 1, 4).6. Given φ = 2xyz2and a urve C(t) = (t2, 2t, t3) from t = 0 to t = 1. Find ∫

C φdr.7. Evaluate ∫

S A·dS where A = 18zi−12j+3yk and S is that part of the plane 2x+3y+6z =
12 whih is loated in the �rst otant.8. Prove Green's theorem in a plane. (See any textbook)9. For a given R > 0, de�ne ra =

(

x2 + y2 + (z − R/2)2
)

1/2 and rb =
(

x2 + y2 + (z + R/2)2
)

1/2.The prolate ellipsoidal oordinates are de�ned as
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R
(ra + rb)
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R
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φ = tan−1
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)Find inverse transformations, basis vetors eξ, eη , eφ , sale fators hξ , hη, hφ , di�erentialvetor dr, length element ds2 and volume element dv.10. Let
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f(x)δn(x) dx = f(0)assuming that the funtion f is ontinuous at x = 0.1


