‘Math 201 — Fall 2011-12
Calculus and Analytic Geometry 111, all sections
Final Exam, January 21 — Duration: 2 hours 15 minutes

GRADES:

NOTES BEFORE SOLVING THE EXAM:
CProblem | 1015)_| 2018 | 3(19) | 401 ;
1) You have to solve the recommended exer-
Parta cises in the book after understanding each
chapter from the book if not from notes.
Part b i i
2) This exam is not a complete one and it
needs around 90 minutes to be solved.
Part c
3) Please understand that this exam is solved
by students, and it may contain some mis-
takes.
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1. (5 pts each part,15 pts total)
(&) Use the Sendwich theorem to find the following limit
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(b) (UNRELATED) Find, with justification, all values of p for which the
following series is convergent
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(¢) (UNRELATED) Compute the :; pertial sum S, of the following
series, and use it to find, according to the values of ¢, the sum of the series
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2. (5 pts each part, 15 pts total)
(a) Consider the Ium:uion :

zy?
flz,y) = T if (z,y) # (0,0)
Prove that f(0,0) may be defined in such a way that f becomes continuous
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(b) If in pert (a) f(0,0) has been defined correctly, prove that f is
not differentiable at (D 0). For this part, you may use without proof that

12(0,0) = /(0,0) =
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(c) (UNRELATED) By about how much will A{z,y) = In(z* + y2 + 22)
change if the point P(z, y,2) moves from Po(1,1,~1) a distance of ds = 0.1
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5 pts each part, 15 pts total)
{a) (S.ik?tch the rezton ofl?ntqratmmd evaluate the doyb)e integral

f:af’wm = Sng,'a]

i '
\C|

7 = j ot cﬁb

/

7 S

F\ f  '~-5:; - 5 &
| !f??'ght
(b) Evaluate the double integrel
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(11 pts total: 5 pts for (a), 3 pts for (b), 3 pts for (c))
K]Fmdthamofthemhdbeundedbelowbythemfwe =1, and
above by the surface 22+ + 22 =4
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(b) If the density is §(z,y,2) = 2, set up but do not evaluate, a. triple
integral with dV = dzdydz, giving the mass of the solid in part (a).
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- 5. (14 pts'total: 5 pts for (a), 5 pts for (b}, 4 pts for (¢c))
{a) Let f(z) = gi3. Find the Taylor series expansion of f about a =
1,(ie,, centered at a = 1), and use it to find F™(1).

P~ L bRl s R O
DR e . (Be 4+ x-Y)

0
L L x|
b e 7 ?i}-;é‘n ;
=
INSIgNE|_ 5 . < 7 Lt
c L u = St l‘_&_(,x_-t)) S nt\
-Ll
o n
L) = = eV 1l
U}m ¢ \n" W = i
n’(dacn: :.-lm-l = Lirwl
\

(b) (UNRELATED) Find the maximum and minimum values of the func-
tion £(z,y) = 2> +4* + 2 —y on the curve 2+ =2,
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(c) (UNRELATED) Use the trausformation z = au,y = bu,z = cw to

find the volume of the region R = {(z,3,2) : & +%+5 <) Herea,bic

are positive constaats .
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