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1. Write your NAME and AUB ID number, and circle your SECTION above.

2. Solve the problems inside the booklet. Explain your steps precisely and
clearly to ensure full credit. Partial solutions will receive partial credit.
Each problem is worth 12 points.

3. You may use the back of each page for scratchwork OR for solutions. There
are three extra blank sheets at the end, for extra scratchwork or solutions.
If you need to continue a solution on another page, INDICATE CLEARLY
WHERE THE GRADER SHOULD CONTINUE READING.
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An overview of the exam problems. Each problem is worth 12 points.
Take a minute to look at all the questions, THEN
solve each problem on its corresponding page INSIDE the booklet.

1. Given the function f(z,y,z) = z° + z? —y. Let S be the level set of f given by
S={{z,y,2)| x>+ 2% —y=5]}.

a} (6 pts) Find the equation of the tangent plane to S at the point F(2,0,1).

1) (6 pts) Draw a rough picture of S. (Hint: S is a paraboloid. Your drawing should
clearly indicate the z, y, and z axes and the coordinates of the vertex [i.e., summit] of S.)
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2. Given the parametrized curve FP(t} = ( —g,tz, 2t).

a) (2 pts) Find the velocity vector ¥(1). ‘

b) (5 pts) Find the arclength of the curve between the points @1 = (0,0,0) and
Q2 =1(5,4,4). |

¢) (5 pts) Given P | el = (%, 1,2), we know that there exist certain constants a,b,c

giving us an approximation P| +adt, 14 VAL, 2+ cAt). Find a, b, and c.

t=14+241 ~ (%
3. a) (5 pts) Make a table of values, and use it to sketch the curve C given in polar
coordinates by 7 = 1 + cos 26.
0, f—-rn<z<—n/2
b) (7 pts) Define f(z)= ¢ =z, if —7/2<z<7w/2 [weextend f(z) to be periodic
0, frn/2<z<n
with period 27]. In the Fourier series f(z) = ag/2+ >, tncOSRT+ 3 oo by, sinnz, find
ONLY the coefficient bj.

4. We are given a function f(x,y) which satisfies:

1,2) = 10, \Y = (3,4), v = (5,6), Y = (1,2).
f(1,2) =10, 7 oy= 39, f] 4= 56 7oe= 12

a) (4 pts) Find the directional derivative of f at the point Py(5,6) in the direction of
the vector ¥ = (3,4).
b) (4 pts) Find an approximate value for f(1.02,1.99).

d 0
¢) (4 pts) Find the partial derivative — [ fs® + 1% 3515)] . (In other words,

ds

we have substituted r = s* + t2 and y = 3st.)

(s,t}=(1,2)

5. Consider an elliptic disk R in the plane, given by R = {(z,y) | z° + 2y? < 12}. Find
the maximum and minimum of the function f(z,y) = zy <+ 10y on the region R. Indicate
both the maximum /minimum values and the points where they are attained.
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6. a) (4 pts) Show that lim ——— does NOT exist.
(z,y)—(0,0) T2 + y?

’E4

b) (4 pts) Show that litn S —
) (4 pts) (z,y)-+(0,0) 22 + 3

) (4 pts) Find the value of i e /% ~ cosy

C s i € value O 11m —
P (zy)—(0,0) x2+y?

notation. Even if you have not done part (b), you may use the result from there as well
4

. Hint: use Taylor series and O()

as the similar result lim; .. (0.0 ﬁ? = (.




1. Given the function flz,y,z) = : - —y. Let S be the level set of f given by
S={(z,y.2) | 2* 22—y =5},
a) (6 pts) Find the equation of the tangent plane to S at the point P4(2,0,1).
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b) (6 pts) Draw a rough picture of S. (Hint: S is a paraboloid. Your drawing should
clearly indicate the x, y, and z axes and the coordinates of the vertex [i.e., summit] of S.)
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* 2. Given the parametrized curve P(t) = (=, t%, 21).
[

a) (2 pts) F'md the velocity vector ¥(¢).
v Of= ( ‘a}/ A1) e e Gr+),7&),af&>)

- 47 (b
L G (B cwn (B k)

(5 pts) Find the arclength of the curve between the points @1 = (0,0,0) and

b)
@2 = (5,4,4). |
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¢} (5 pts) Given P | oy = (%—, 1,2), we know that there exist certain constants a, b, ¢
giving us an approximation PLt:Hm 2 (-i,; + aAt, 1+ bAL, 2+ cAt). Find a, b, and ¢
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3. a) (5 pts) Make a table of values, and use it to sketch the curve C given in polar

coordinates by r = 1 4 cos 26.
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0, f—rn<e<~—-7/2
b) (7 pts) Define f(z) =< z, if —7/2<a2<7/2 [weextend f(z) to be periodic
0, fr/2<a<nm
with period 27]. In the Fourler series f(z) = ao/2+ 3.7, an cosnz+ Y 00 by, sinnz, find
ONLY the coefficient bs.
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4. We are given a function f{z,y) which satisfies:

-

1,2) = 10, v = (3,4), Til o=(5 \; = (1,2).
7(1.2) =@, Moo= ®6 V7| =2

a) (4 pts) Find the directional derivative of / at the point Py(5,6) in the direction of
the vector ¥ = (3,4}.
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b) {4 pts) Find an approximate value for f(1.02,1.99).
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¢) (4 pts) Find the partial derivative £ [f(s?‘ + t2, 35?5)]( ) . (1o other words,
s,t)=(1,2)
we have substituted z = s + ¢ and y = 3st.)
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(12 ?\-59 5. Gonsider an elliptic disk 1 in the plane, given by R = {(z,y) | #° + 2y* < 12}. Find
-~ 7 the maximum and minimum of the function f(z,y) = zy + 10y on the region K. Indicate
T e both the maximum/minimum values and the points where they are attained.
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v ) 6. a) (4 pts) Show that  lim —33:— does NOT exist.
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c) (4 pts} Find the value of lim ——————. Hint: use Taylor series and O(-)

(@) —(0,0) 2% +y?
notation. Even if you have not done part (b), you may use the result from there as well

as the similar result lim; 4 (0.0} ;1% = 0.
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