Differential Calculus Problem Set 3

1. Veify Grear's Theorem in the plane for f [(X2 - xy3)dx + (y2 - ZXY)dY] :

where C isaredangle with verticesat (-1,-2), (1,-2), (1,1) and (-1,1).
[15]

2. Determinethe surface aeaof the plane 2x+ y+4z=16 cut off by (d) x=0,
y=0,x=2,y=3, (b) G +y2 =64. Begin by sketchingthe surfacein
ead case. [6]

3. A sphereof radius a hasits centre & the origin. The darge per unit areaon
the sphereisgiven by g = X2 + 2y2. Find the total charge on the sphere. [7]

4. Evauate }}5xy6 (x—2)5(y+3)dxdy . [4]
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5. By considering | f(x)(d—f(x)) dx and [ f(x)gxﬁ dx verify that

% o(x) = —% d(X). (Hint: make a Taylor expansion of function f asa
+o00

function of x about x =0 and notethat | ﬂxé)dx =0 sincetheintegrand is

[¢e]

an odd function of X). [9]
+ oo
6. Show that the value of theintegral [ %dx does not depend upon
—oo TTIL+ N“X )

the value of n. [4]



