Solutions to Quiz 3 — MA 225 B2 and B3 — Spring 2011

Question 1 A parameterization of the line is

r(f)

(1—1)(0,2,3) + £(1,6,4) = (t,2+4t,3+1), 0<t<1.

Thus,
/f:cy, ds—/f N (8)|dt = \/_/ (2 + 41) (3 + t)dt = 63v/18/10.

Question 2 This region is described by —1 < 2 <1, -4 <y < —22, and —2 < 2 < 2. Therefore,

1 p2 p—x?
= / / / 1dydxdz.
—1J-2J-4

Question 3 If we try to evaluate this integral using the formula [, F -dr = fab F(r(t))-r'(t)dt, we get

something difficult to evaluate, so instead we use Green’s Theorem. Hence,

=[] (5 -5) =[] (ime -t ) 1= [f a4

which is just —1 times the area of R. Since R is just a circle of radius 2, this area, and the value of the

integral, is —4.

Question 4 The integral is independent of path if the vector field is conservative, ie if there is a
function f such that F = V f. This is true if P, = Q,, where F' = (P, (). Since P, =¢¥ and @, = ¢,

the vector field is conservative and the integral is path-independent.

Question 5 If we defineu = z4+yand v = y—x, then2 < v <4,0 <u < 2and |0(z,y)/d(u,v)| = 1/2.

Therefore,

//erZ/dA //———dudv— ~(2)(In4 —1n2) = —(2In2 —In2) = —In2.




Solutions to Quiz 3 — MA 225 B4 and B5 — Spring 2011

Question 1 A parameterization of the line is
r(t) = (1—1t)(—1,5,0) + t(1,6,4) = (=1 + 2t,5 + ¢,4t), 0<t<I1.

Thus,

/fa:y, ds-/ Fle®)|r'(t |dt_16\/_/ t3(=1 4 2t)(5 + t)dt = 236+/21/15.

Question 2 This region is described by 0 < z < 4, 22 <y <9, and —3 < x < 3. Therefore,

4 3 9
= / / / 1dydxdz.
0 J-3Jz2

Question 3 If we try to evaluate this integral using the formula [, F -dr = fab F(r(t))-r'(t)dt, we get

something difficult to evaluate, so instead we use Green’s Theorem. Hence,

forar= J1Gor =) = J) () = ff o

which is just —1 times the area of R. Since R is just a circle of radius 3, this area, and the value of the

integral, is —9m.

Question 4 The integral is independent of path if the vector field is conservative, ie if there is a
function f such that F = Vf. This is true if P, = Q,, where F' = (P,(Q). Since P, = —e ™ and

Q. = —e~ ", the vector field is conservative and the integral is path-independent.

Question 5 If we defineu = z+yand v = y—z, then 0 <v <2,2 <wu <4 and |9(x,y)/0(u,v)| =1/2.
Therefore,

//H‘ZdA //———dud’u——%(2)(1114—1112):—(21n2—ln2):—1n2.




