Quiz 6 Key

Part A

Question 1 1

Evaluate this double integral:
2 <
71 ] 22 + xy® dyda

Enter your answer as a numerical value to one decimal place, or a reduced
fraction.

o ‘ g1/2 ‘

Correct answer

Question 2

Evaluate this double integral:

JE IS 322y dy da

Enter answer in the box.

0 ‘ 1%4.4




Question 3 f1 pts

A function f(:r, y) is integrated over a triangle in the xy-plane with vertices (0,0),
(5,0) and (5,15).

Which double integral below represents this integration? (enter your answer as a
letter)

® Jy fé“ f(z,y) dydz
fﬂ (z,y) dydzx

© fy fam f(z,y) dydz

O f," Jy f(z,y) dedy
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Question 4

Consider the double integral below:

4 pdax
Iy [ f(z,y) dyda
What is the correct equivalent integral in the dx dy ordering?

Select the correct letter.

(A) ﬁx fﬂ (z,y) dz dy

B]fu fyﬂ f(z,y) dzdy
(C}f fy’q f(z,y) dzdy

©) fy° [4 £ (@,y) dedy



Question 5 (1 e

The following compound double integral is written in the dy dx ordering:

J2 17 f(@yy) dyda + [ [2°°7 f (2, y) dyda.

However, in the dx dy ordering, it can be written as a one double integral. What is
this integral? (Select the correct letter)

Hint: sketch the shape.

@ [y [ f(z,y) dedy
® fy ﬁ” ' f(z,y) dedy

(€) f[;zs 'm y flz,y) dedy

(D} Jru. ';[]. y I:y} dx d'y

9 |

PartB

1. The following double integral, f[;j f;;@ V14 xd de dy, is impossible to solve in this dx
Wi

dy ordering. Rewrite it in the dy dx ordering, and solve it. For full credit, show the double
integral in the dy dx ordering (1 pt) and the final numerical answer (1 point).

2 2
The integral is f03 fox V1 4+ x3 dy dx. The inner integral is fox V1 + x3 dy = x*V1 + x3. This can be solved using
substitution. Itis f: x2V1+x3dx = 2(1 + x3)3/2, Evaluated at the endpoints gives%(283/2 — 1) ~ 32.703.

2. The following double integral, fu‘}' uﬂ " [1 + z? + yz] dy dix, is extremely difficult
to solve using the dy dx (rectangular) method. Covert the integral into polar form and solve
it exactly. For full credit, show the double integral in polar form including proper bounds
and adjusted integrand (2 pts), and the final numerical answer in exact form (1 pt, this
means no decimal approximations).

The region is a quarter circle in quadrant 1, with radius 2,sothat0 <z <2,0<0 < g The integrand is (1 + 72)

and the Jacobian with differentials is r dr df. The polar integral is fon/z foz(l +r2)r dr df. The inner integral is
f02(1 +r)rdr = foz(r +7r3)dr = %rz + %r‘*. At the endpoints, you get 6. The outer integral gives g, the final

answeris 6 (g) = 3.




    ∫ 0 3    ∫ 0    x 2   1 +   x 3   d y d x


    ∫ 0    x 2   1 +   x 3   d y =   x 2  1 +   x 3


    ∫ 0 3    x 2  1 +   x 3   d x =  2 9    ( 1 +   x 3 )   3 2


   2 9  (  28   3 2 − 1 ) ≈ 32 . 703


  0 ≤ z ≤ 2 ,   0 ≤ 𝜃 ≤   𝜋 2


  ( 1 +   r 2 )


  r   d r   d 𝜃


    ∫ 0    𝜋 2    ∫ 0 2   ( 1 +   r 2 ) r   d r d 𝜃


    ∫ 0 2   ( 1 +   r 2 ) r   d r =   ∫ 0 2  ( r +   r 3 )   d r =  1 2   r 2 +  1 4   r 4


    𝜋 2


  6  (   𝜋 2 ) = 3 𝜋

