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(1)(a) Find lim
(x,y)→(0,0)

x3y
x6+y2

if it is exist.

(b) Find Duf(2, 0) where f(x, y) = xexy + y and u is the unit vector in the direction
of θ = 2π
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.
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(2) Compute
∂2z
∂θ2

for z = f (x, y) if x = r cos θ, and y = r sin θ.
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(3) Find the absolute maximum and minimum of f (x, y) =

x2 + xy + y2 on the disk {(x, y)|x2 + y2 ≤ 9}.
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(4) DO EITHER (a) OR (b)

(a) The length and width of a rectangle are measured as 30

cm and 24 cm, respectively, with an error in measurement of at

most 0.1 cm in each. Use differentials to estimate the maximum

error in calculated area of the rectangle.

(b) Find the linear approximation of the function f (x, y) =√
20− x2 − 7y2 at (2, 1) and use it to approximate f (1.95, 1.08).
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(5) (a) Let z = x− tan−1(yz). Find ∂z
∂x and ∂z

∂y .

(b) Find the tangent plane and normal line to x2+y2+z2 = 30

at the point (1,−2, 5).
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(6) DO EITHER (a) OR (b)

(a) Find the volume of the solid in the first octant bounded by

the cylinder z = 16− x2 and the plane y = 5.

(b) Find the volume inside the sphere x2 + y2 + z2 = 25 and

outside the cylinder x2 + y2 = 9.
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(7) Given that
∫π/2
0

dx
1+sin2 x

= π
2
√
2
.

(a) Evaluate the double integral
∫π/2
0

∫π/2
0

1
(1+sin2 x)(1+sin2 y)

dxdy.

(b) Evaluate the triple integral
∫π/2
0

∫π/2
0

∫ 1/(1+sin2 y)

1/(1+sin2 x)
dzdxdy.
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(8) Evaluate the double integral
∫ 8
0

∫ 2
3√y e

x4dxdy.
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(9) If E = {(x, y, z) : x2 + y2 ≤ z ≤ 4x}, express the volume

of E (BUT DO NOT EVAULATE) as a triple integral in (a)

rectangular coordinates and (b) cylindrical coordinates.
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(10) (a) Find an equivalent integral of the form
∫ ∫
E

∫
( )dxdzdy

for
∫ 1
0

∫ (1−x)/2
0

∫ 1−x−2y
0 zdzdydx.

(b) Change to spherical coordinates and evaluate:
1∫
0

∫√1−x2
0

∫√1−x2−y2

0
1

1+x2+y2+z2
dzdydx.

Dr. M. R. Alfuraidan
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