Differential Calculus Problem Set 1

1. (& Apoant P inthe xy planelies5 untsfrom theorigin. Theline OP makes an angle
of 60° with the pasitive x axisandliesaboweit. Findthe Cartesian coordinates (x, y) of

the paint P.
(b) The paint Q has Cartesian coordinates (37). Findthe 2-dimensiondl polar coordinates
of this paint. [4]

2. Apoint P in 3 dmensional spacehas cartesian coordinates (L4,2). Find:
(a) the gylindricd polar coordinates of point P.
(b) the sphericd polar coordinates of point P.
(c) thediredion cosines of paint P.
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A point P in 3 dmensiona spacehas hericd poar coordmat& r.6,p :%

Find:
(d) The cartesian coordinates of point P
(e) Thecylindrical polar coordinates of point P

[10]
BiH v(du/ dx)-u(dv/ dx)
3. By making Taylor expansions of u and v prove that d_ = 2
[7]
4.  Obtain expressions for the three first order partial derivatives of the function
f(xy,2)= zzsin(xzyz) [3]

5 Ifz= sin(x\/y) us the Reciprocal and Reciprocity theorems to find an expression for

@H intermsof x and y. (Hint: use the theorems to express E&H interms of partid
X0 y. ( p X0 P

derivatives of Z. [5]

6. Giventhat x—y=In(xy), find % and calculate its value at the point (11). [6]

7.  Find all the second order partial derivatives of f (X, y) = %exy and confirmthat fyy = fyy.
[6]
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8.  Continuing from question 6, calculate v and find its value at the point (1,1). [8]
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9.  Usethe Chain Ruleto write the operators 5 , av y and 7, intermsof the spherical

polar coordinates (r, 8, ). [14]
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