Midterm 2
UCLA: Math 32B, Spring 2018

Instructor: Noah White
Date: 21 May 2018

This exam has 4 questions, for a total of 40 points.

Please print your working and answers neatly.

Write your solutions in the space provided showing working.

Indicate your final answer clearly.

You may write on the reverse of a page or on the blank pages found at the back of the booklet however
these will not be graded unless very clearly indicated.

e Non programmable and non graphing calculators are allowed.

vName: Sl/\\\dr\a Mod\ll
ID number: _ 20442299

Question 1 is multiple choice. Indicate your answers
Discussion section (please circle): in the table below. The following three pages will not
be graded, your answers must be indicated here.
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4

in each case. No partial points will be given.

(a)) (1 point) If C is the straight line in R? between (0,0) and (3,0), the integral [[,1 ds is equal to
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(b) (1 point) Consider the change of variables map G(u,v) = (2v — u,u?). The Jacobian of G is
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(c) (1 point) The divergence of the vector field F = (zy. -2 is
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(d) (1 point) The curl of the vector field F = (yz,z2,2) is

( z,y—1,0)

B. (0,-1,0) —

C. (z,0,2) \?\XFA A

D. (0.0,z—1) L 5 4
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(e) (1 point) The vector field F = (yz, zz, zy) is
A. not conservative
B. conservative with potential function z2 + y* + 2%
C. conservative with potential function z +y + z

@Dnservative with potential function zyz
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0\‘/ (1 point) Let C be the unit circle oriented in the clockwise direction and let F = (—e¥’~%, 2ye¥’~= ).

The integral !: F - dr is equal to
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() (1 point) Let K @- xa) and let C be the curve given by the portion of the parabola

7 =2(4 - 1) whe Y > 0, opiented from left to right. The integral fc F . dr is equal to _{-\_ Y]F
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(i) (1 point) Consider the parametrised surface given by G(u v) = (v° — u,u,uv). The w_tgr

at G(1,0) = (-1,1,0) is
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. _ .2
2. (a) ints) The twisted cubic is the curve in R3 that is the intersection of the surface@ —_quéd
(z =23 /Let C be the part of the twisted cubic where z € [0,1]. Let f(z,y,z) = (1 + 4y + 9zz)" 2.

uate the integral _
% ¢
/f(:c,y.x) ds S(&jﬂ/‘l _,Q(V\-L IV‘W
¢
In your solution, to get full points, please carefully indicate a parametrisation of the curve, the

single variable definite l and the final solution. Hint: If (z,y,2) is a point on the curve where
T =t, theny =12 and 2 = ¢3 Z
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O\r / (b)\‘,(ﬁ points) Le

j Eind th the' region in R? bounded by the curves zy =1, zy = 2, 7y = 1 and 7y° = 2,
v elarea of D.)Give your answer as an exact value (logs, trig functions, exponentials and

Square roots are ok) Hint: use a change of coordinates.
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3. In thi i ’ .
Suppisgutﬁtlon assume that E is a vector field defined on the whole of R2, apart from the points (£1,0).
55 o aﬁ; \ZX,E_=Mhe function r(t) = (2cost + 4 cos?t,2sint + 4costsint) for t € —2 4]

out the curve C on the graph below. To give you an idea: it starts at the origin, traces ou

large loop, returns to the origin when t = 27 /3, then traces out the small loop and then returns to the

gin once more. - ’\?( £) = (—2(;0'5"9""""
3 (o= (204, 9)

((,,0)—(0.2)

O—= ")
((,0) = (0,2)

(a) (2 points) Indicatefon the above graph, the orientation of the curve. Hint: calculating some tangent

vectors might help +.Ce s &/{9 oN €.
(b) (7 points) Let A be the circle radius 2, and centre (1,0) (so it fits entirely within the small loop
above) oriented counter clockwise. Suppose that

/E‘d(r:2 v ) X
A

What is [, E - dr? Justify your answer.
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4. i ;
Consider the surface S given by the equation z* + y ( ¥ g 1) whare D<€ 2% 1.

(a) (4 points) Parametrise S in the form G(f,z) =
2. 2 Z
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(b) (6 points) Find //E dS. where E = (i =7 ,(_r_-g—m;,o !
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This page has been left intenti

onally blank. You may use it as scratch paper. It will not be graded unless
indicated

very clearly here and next to the relevant question.
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