Differential Calculus Problem Set 2

1.

A region of the xy planeis bounded by y2 =3X and y = X. Make asketch
of thisregion and calculate its area. [9]

The base of atriangular sand box liesin the xy plane and is bounded by the
lines y=1-x, x=0,and y=0. If the height of the sand in the box is
given by h(x,y) = xy then find the volume of sand in the box. Make a sketch
of thisvolume. [6]

A semi-circular sheet in the upper half plane is bounded by X2 + y2 = a2 and
y =0. The mass per unit areais given by the function
a(x,y)= X2 +y° tan_l%ﬁ Find the mass of the sheet. [5]
Find the mass of the region corresponding to x* + y? + z> <3 x>0,
y=0, z=0, if thedensity isequal to xyz. [9]
Show that the volume of the region bounded by the cone z = X2 + y2 and
the parabloid z= x> +y? is 71/ 6. [5]
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Evaluate [ff ); dx;jy d22 where 0O isthe region bounded by the spheres

] (X +y=+2 )
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X +y2+z = a and x°

+y2+22:b2.(b>a) [6]
(9.3)

Evaluate | [(x+y)dx+(y-x)dy] aong
(11)

(@) the parabola y2 =X,
(b) the straight line joining the initial and final points. [6]

The trgjectory of aparticleis described by x = at2, y= bt3. Find the
distancetravelled astincreasesfromO to T [4]

Evaluate J’yzxds where C isthe part of the curve X2 + y2 = a® that lies
C

abovethe x axis, beginsat (a/+2,a/+2) and ends at (-a,0). [3]



