19F-MATH32A-1 Midterm 2

JEFFREY MA

TOTAL POINTS

39.5/40

QUESTION 1

1Question 110/10
v - 0 pts Correct.

- 1 pts (a) Calculational mistake.

- 2 pts (a) Wrong equation of tangent plane.

- 1 pts (a) Mistake or inaccuracy, see comment in
text.

- 1.5 pts (a) A function in x,y cannot be equal to that
function with a specific point plugged in. One needs
to separate those.

- 1 pts (a) f_x(0,3) should be specified. Now there is
"f_xis equal to f_x evaluated at (0,3)"

- 0.5 pts (b) Didn't calculate the actual number.

- 0.5 pts (b) Calculational mistake

-1 pts (b) L(0.1,2.9) is exactly equal to 9.4, not
approximately.

-1 pts (b) f(x,y) is approximately L(x,y), not exactly.

- 0.5 pts (b) f(0.1,2.9) is approximately L(0.1,2.9), not
exactly.

- 0.5 pts (b) Once we are calculating the value of
L(0.1,2.9) we have equalities, not approximate
equalities.

- 1 pts (b) A function in x,y cannot be equal to that
function with a specific point plugged in. One needs
to separate those.

- 1.5 pts (b) A function in x,y cannot be equal to that
function with a specific point plugged in. One needs
to separate those.

- 1.5 pts (b) Wrong equation.

QUESTION 2
2 Question 2 10/10
v + 5 pts (a) Correct
v + 5 pts (b) Correct
+ 1 pts (a) Set up limit of f(x, y) as (x, y) goes to (O, O)

+ 1 pts (a) Apply squeeze theorem to computing the
limit of f(x, y). No credit if incorrectly split the limit as a
product of limits, or only calculated the limit along a
path.

+ 1 pts (a) Found appropriate bounding functions for
f(x, y), using that the value of sine is between -1and 1.
No credit if incorrectly split the limit as a product of
limits, or only calculated the limit along a path.

+ 1 pts (a) Compute limit of f(x, y) as (x, y) goes to (O,
0) correctly.

+ 1 pts (a) Deduce from limit of f(x, y) as (x, y) goes to
(0, 0) exists that function can be extended
continuously to (O, 0)

+ 1 pts (b) Basic approach is finding two paths with
different limits. No credit if got the same limit for all
paths given (whether correctly or incorrectly), or
incorrectly factored the limit as a product of limits, or
gave an incorrect example of path that has no limit
(it's technically possible to give a correct example of
this and will solve the problem but it's much harder).

+ 1 pts (b) Found a path and correctly computed its
limit

+ 2 pts (b) Found another path with a different limit
and correctly computed its limit (no credit if the path
doesn't have a different limit, minus 1if computed the
limit wrong)

+ 1 pts (b) Conclude from paths with different limits
that limit does not exist

+ 0 pts Incorrect

QUESTION 3

3 Question 3 9.5/10
v - 0 pts a: Correct
v - 0 pts b: Correct
- 0 pts c: Correct
v - 0 pts d: Correct



- 0.5 pts a: Missing level curve

- 2 pts a: Incorrect sketch of contours

- 3 pts b: Missing

-1 pts b: Incorrect gradient computation

-1 pts b: Incorrect or missing drawing
v - 0.5 pts c: Missing condition of continuity of
higher partial derivatives

- 0.5 pts c: Missing conclusion that derivatives
commute

- 2 pts d: Incorrect computation of higher partial
derivatives.

- 0.5 pts d: Minor computational error

- 1 pts a: Missing labels for contours

-1 pts a: Minor error in drawing contours

- 1 pts d: Computational error

- 3 pts a: Missing

- 1.5 pts d: Computational error

- 1 pts (a): Missing contours

- 0.5 pts (b): Minor error in drawing

QUESTION 4
4 Question 410/10

- 3 pts (a)incorrect v(t) and a(t) , half point for each
coordinate

- 0.5 pts (a)calculation mistake

- 1 pts (a)calculation mistake

- 1.5 pts (a) calculation mistake

- 1 pts (b)incorrect unit tangent vector

- 0.5 pts (b)minor calculation error of unit tangent
vector

- 1 pts (b)incorrect unit normal vector

- 0.5 pts (b)minor calculation error of unit normal
vector

- 1 pts (b) incorrect tangential component

-1 pts (b) incorrect normal component

- 3 pts (c) not correct

- 1 pts (c)did not state that normal componentis O

- 1 pts (c)did not get the relation a=-2T from the
decomposition

- 1 pts (c)miscalculation of T or didn't calculate T

v - 0 pts all correct
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1. Consider the function f(z,y) = sinx + y2e®.

(a) (6 points) Find an equation of the tangent plane to the graph of f
at (0,3, f(0,3)).

(b) (4 points) Estimate the value of f(0.1,2.9) using linear approxima-
tion.
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2. (a) (5 points) Consider the function f(z,y) defined for (z,y) # (0,0) by |
s s
f(z,y) = zsin (x4+y4> .

Show that one can assign a value to f(0,0) to make this function
continuous.

(b) (5 points) Evaluate the following limit or show it doesn’t exist:
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3. (a) (3 points) In the zy-plane, sketch the contour diagram of f(z,y) =

x? — 1% containing the level curves corresponding to ¢ = —1,0, 1, 2.

(b) (3 points) Calculate Vf(z,y). Draw Vf(0,1) based at the point
(0,1) in the contour diagram of part (a).

(c) (1 point) State Clairaut’s Theorem on higher order partial deriva-

tives.
points) Consider the function f(z,y,2) = x°eYsin z + =5—
4) (3 ponts) Consider the function £(s,1,2) = 2%sin + 5255
Calculate 53—%358—21.
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4. (a) (3 points) Suppose r(t) = (3sint,3cost,4t). Find the acceleration
vector a(t).

(b) (4 points) For r(t) as in (a), calculate the unit tangent and unit

normal vector at t = 0 and find the tangential component and normal

component of a(t) at t = 0.

(c) (3 points) A car is moving along a path r(¢) which satisfies r(0) =
(1,2,0) and r'(0) = (2,3, —6). At time ¢t = 0 the unit vector N =
(0, \35, \/-) is normal to the curve. Suppose that at time ¢t = 0, the
car is slowing down at a rate of 2m/ s'and is not changing direction.
Find the acceleration vector at time t = 0.

N Y<w < B s, 1

| JCW“ *‘/TH

| = < JSM JJF\ Al
e = 60 = WG \‘ e A
rR=0
O+=T'®=\0)
— 00 ’Q\) & S ) :
N= \\Q QT\(\)\\ Q- (> O = <ﬁ35‘”\ Ufb 5O >

~ &g sint Ufb? o> S

Roy= BRSO | e
5@)% jf[%} o N \‘&VEQ@%Q/\

Oy QN 10030l e eho> =12, |
NS NG~ sy art, 0>
Q) (D=0202
()= <275,76>
md\ +O Uade

=0 N=LOg g) nov
= S/ {hvechon — o Ja% 1%
,\,96 (}r (r\\) - =) mf? Not (ngﬂ/\) et LA J
K@) =0
0\@)‘". O T 4+ O N O=Y ®="2 o/
= 2T Q= /}‘/\Qﬁrvl: O






