King Saud University College of Sciences Department of Mathematics

Second Examination Math 228 Semester 2 (1443) Time:1H30

Exercise 1: (11 marks)

1. Let f(x,y) = sin(2r — 3y).

(a) Evaluate f(;, g—) (1 mark)

(b) Find the domain of f. (1 mark)

(¢) Find the f;(z,y) and fy(z,y). (3 marks)
2. Let g(z,y) = 22 + y> + 2%y + 4.

(a) Find the g.(z,y) and gy(z,y). (3 marks)

(b) Find the local maximum and minimum values and saddle points of g. (3 marks)

Exercise 2: (14 marks)

1. Calculate the following integral (2 marks)
s [2
f [ (sinz + siny) dy dz
0 0

2. Find the volume of the solid that lies under the hyperbolic paraboloid z = 3y* —z2+2

and above the rectangle R = [—1,1] x [1,2]. (3 marks)

3. Evaluate the following integral (3 marks)

1 pz?
/ [ cos(z®) dy dz
o Jo

4. Evaluate the integral / j (2z — y) dA, by changing to polar coordinates, where R is
R
the region in the first quadrant enclosed by the circle 22 + 32 = 4 and the lines = 0

and y = z. (3 marks)

5. Use polar coordinates to find the volume of the solid that lies under the paraboloid

z = z2 + y?, above the xy-plane, and inside the circle 2 + 32 = 2y. (3 marks)
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