Math 3202 Answers Assignment #4

1. Find max and min values of the function f(x,y) along the given curve. Plot the curve and the level
curves of the function in the vicinity of the points where the function achieves max or min values.

(a) f(z,y) = 4x + 6y, curve: 2% +y* = 13.
Answer. Solve 2 \x = 4, 2 \y =6, 22 +y> = 13 toget A\ =1,z =2,y =3 and A\ = —1,2 =
—2,y = —3. Evaluate f(2,3) =26 and f(—2,—3) = —26. Thus maximum is achieved at point
(2,3), and minimum at point (—2, —3). At these points the level curves (lines) are tangent to
the constraint (circle).

(b) f(z,y) = 2* —y? curve: 22 +y* = 1.
Answer Solve 2x = 2\z, —2y = 2\y, 22 +y* =1 toget v = 1,y = 0 and z = 0,y = £1.
Evaluate f(£1,0) =1 and f(0,41) = —1. Thus maximum is achieved at points (£1,0), and
minimum at point (0,41). At these points the level curves (hyperbolas ) are tangent to the
constraint (circle).

2. Evaluate the integral and sketch the domain of integration.

(a) J? f; xy dx dy=9/8.
(

)
b) Joy J&V/1T —a2dyde = 1/3.
(c) [[pxcosydA =0.5(1 — cos1), where region D is bounded by y = 0, y = 22, z = 1.
(d) [ [pe™vdA = 0.5(e* — 4e),

where region D is bounded by 1 <y <2,y < x < 32,

(e) Jo Ja e drdy = (e” — 1)/6.
Hint: reverse the order.

(F) Jo [ Va® + Tdady = (2/9)(2* - 1).

(g) [ Jpcos(az? +y®)dA = (7/2)sin9,
where region D is above the x-axis and within y? + 22 = 9.

(h) [pe ™V dA=(7/2)(1 - ™),
where region D is bounded by y-axis and z = /4 — y°.

3. Find the area of the surface:

(a) the part of the surface z = 1 + 3z + 2y? that lies above the triangle with vertices (0, 0), (0, 1),
(2,1).
Answer: (1/24)(26%2 — 10%/2)

(b) the part of the elliptic paraboloid z = 4 — 2> — y? that lies above the zy-plane.
Answer: (/6)(17/17 — 1)

(c) the part of the hyperbolic paraboloid z = y* — 22 that lies between cylinders 22 + y? = 1 and
2 + % = 4.
Answer: (7/6)(17/17 — 5v/5)

(d) the part of the sphere of radius 4 and center at the origin, that lies abone the plane z = 1.

Answer: [T fO\/ﬁ \/ 16’”12 + 1rdrdf =24n
4. Evaluate




(a) i JE ¥ ze ¥ do dydz = (4e)~".
(b) J S JpydV =4/3,
where E is bounded by planes z =0, y =0, 2 = 0 and 2x + 2y + z = 4.

(¢) [ [ [pzdV =27/8,

where I is bounded by the cylinder y? + 22 = 9 and the planes x = 0, y = 3z, z = 0 in the
first octant.



