MIDTERM II Monday, Feb. 22 NAME: }ZFM

DIRECTIONS:

This exam is a closed book, closed notes. Nothing should be on the table except a pencil, an eraser,
and this exam.

NO CALCULATORS allowed.

Show all work, clearly and in order.

When required, do not forget the units!

Circle your final answers. You will lose points if you do not circle your answers.

This test has 8 problems, 1 extra credit problem, and ié pages, It is your responsibility to make sure
that you have all of the pages!

Question Points Score
1 15
2 10
3 15
4 10
5 10
6 15
7 15
8 10
Extra Credit 1 5
Total 100
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Problem 1: (15 points) Consider the path given by c(t) = tsinti + ¢ costj + t2k.

(a) (3 points) Calculate the velocity at time ¢ = 0. |
T@)= ) = (sint teest )T+ (cost st ) 4

Tloy=Cloy= ¢

+ 1 'j‘i}‘()'}( =

(b) (3 points) Calculate the acceleration at time ¢ = 0. )

ﬁ\?(‘oc ?//éf) = /;2 ost #- %57%‘{’)?% (-2 St -—(L{,@srﬁ)j—‘ + A

E

(c) (3 points) Calculate the tangent line at time ¢ = 0.

1) = 2l +vulo>t = [0,0,0)+ (0, /)O>7¢
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(d) (6 points) Calculate the arclength of c(t) betweeﬁ t=0andt=2.
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Problem 2: (10 points) Suppose that the speed of a given path, ||c(t)|| is constant. Prove that c/(t) is
perpendicular to c(t). (Since this is a proof, there is no need to circle your answer.)

Fowe  zZ@) -T'(H) =0
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Problem 3: (15 points) Consider the vector field given by F = (~z,y).

(a) (6 points) Sketch the vector field in the xy-plane. (Since this is a sketch, there is no need to circle your
answer.)

1
A
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m [’ &«
~) k}\/ K

(b) (6 points) What is the divergence of this vector field?

WF-7F=(% »%»%)%%3» oy= 1+1+0= 0

(c) (3 points) What is the physical meaning of divergence?
The divercamee Hells %a i amd to Lhat dza*ﬁee., a
Voluma Zeasred” by HE vaptor Sl & compressid e
expanded 2718 Hee “Slow !
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Problem 4: (10 points) Verify that the path c(t) = (sint,cost,e?) is a flow line of the vector field
F = (y, —z,22).

Vead 4o Show 2O =F(CH))
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Problem 5: (10 points) Show that F = (22 + y?) i — 2zyj is not a gradient vector field. (Since this is a
proof, there is no need to circle your answer.)

— 4
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MIDTERM II

Problem 6 (15 points) Evaluate the following.

1 3
/ / cos (z°) dzdy.
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Problem 7: (15 points) Calculate the volume of the region bounded by the planes z =0, y =0, z =0, and

z+y+z=1

Volume = 8 d\/ = SSX&'EQL@&
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Problem 8 (10 points)

(a) (8 points) Use the Mean Value Inequality to show that
1 1
vk //D o p st
Where D = [0,1] x [0,1]. (Since this is a proof, there is no need to circle your answer.)
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(b) (2 points) Why would you ever want to use this theorem? Why not just always calculate the integral
directly?
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Extra Credit 1 (5 points) Sow that the path c(t) = ¢costi + tsintj + tk lies on the surface of the cone
2% = a2 g2
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INTEGRATION FORMULAS: Note, just because a formula is given here, does not mean that is
necessary for any of the given problems. Use these as needed only.

f“g‘/_j_—ﬂdm = 2m+af—m—\—/——al——;g;d;p
[ mde = 2(3bx_2g§g+bz)a/z
(*>f\/mdw = 3[eva?Ea® +alog|z +va? £d?]
[ 7a=mde = s (3) (a>0)
Jopmde = gtan(f) (a>0)

[ yhmde = log(a+Va?T o) =sih™ (2) (a>0)
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