Test #2 (1:50-2:40pm) (Fall 2024) Name:

Do all problems and give the process of your solution.

1. (15 points). Evaluate the double integral // (z +y)*dA, where D = [0,1] x [0, 2]
D

Solution. By Fubini theorem
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2. (15 points). Let w = m, x =cost,y=sint and z =1+ ¢. Find T o
Solution.
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When t =0, x =1 and y = 1. Therefore,

3. (15 points). Find equation for the tangent plane to the surface z = 22 + xy + 33>
at the point (1,1,5).

Solution.

0z 0z 0z

Thus, the tangent plane is

z2=5=3x—-1)+T7y—1) or) 3x+Ty—z=>5



4. (15 points). Find equation for the tangent planeto the surface e®¥* +z+y+2 =1
at the point (1,—1,0).

Solution.
VF = (yze®™* + 1,xze™* 4+ 1, xye™* + 1)

VF(1,-1,0) = (1,1,0)
The equation of the tangent plane: (z — 1)+ (y+1)+0-2=0o0rxz+y =0

5. (20 points). Let f(z,y,z) = 2% + 2y* + 322,

(a). Find the maximum rate of change of f at the point (1,1,1) and the direction in
which it occurs.

Solution.
Vf=(2z,4y,62)

The direction the maximal rate: Vf(1,1,1) = (2,4,6). The maximal rate is

IVF(1,1,1)]] = /22 +42 4 62 = V56

(b). Find the direction derivative of f at the same point (1,1,1) in the direction of
the vector v =1+ 2j — 2k

Solution.
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D.f(1,1,1) = 1,1,1) - u=(2,4,6) - (=, =, —=) = —=
P = VAL L) u= (24,6 (5,5, —2) = —

6. (20 points). Use Lagrange multipliers to find the minimal value of the function
f(z,y,2) = 2? + 3% + 22 subject to the constraint 2z + 4y + 4z = 1.

Solution. f(z,y,2) = 2? + 4%+ 22 and g(z,vy, 2) = 22 + 4y + 4z.
Vf(z,y,z) = (2x,2y,22), Vg(z,y,2) = (2,4,4)

We solve 5 o)
xr =
or 2z = 4\
2r+dy +42 =1 20 +4y+42 =1
y=2A or Yy =2\
z =2\ z =2\
IA+8A+8\ =1 A= 1%

Hence, z = 1/18, y = 2/18, z = 2/18

f(l 2 2>_<1>2+<2)2+<2>2_ 9 _1
18718718/ \18 18 18/ 182 36

So the minimal value is 1/36.



