METTU
Spring 2009

Math 120- Calculus for Functions of Several Variables
Exam 1 (120 minutes)
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NO PARTIAL CREDIT WILL BE GIVEN FOR UNSUPPORTED ANSWERS!

1. (12 pts) Check if the sequence {a,} is convergent. Explain your answer.
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2. (15 pts) Test for convergence:
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3. (10 pts) Consider the curve C: 7 =<t,sint —cost,sint +cost>, t € R.
(a) Find the arc length of C from A= (0,-1,1) to B = (m,1,-1).
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(b) Write down an equation of the line tangent to the curve at A.
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4. (4+8+3 pts) Consider the power series Z(-—l)” T
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(c) Let f(z) denote the sum of the power series given above. What is fAI(5) .
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5. (15 pts) (a) Find the Taylor series of f(z) = 3 8 about @ = 0. (Hint: Use a

+ z3

geometric series.)
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(c) What can you say about the error if the integral is approximated by taking the

first three terms of the series? Explain.
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Name, Last name:

2
6. (18 pts) Consider the line L : E:i_ =5 the plane P: z+2y—2=3

and the point A= (2,1,1).
(a) Does L intersect P 7
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(b) Find an equation of the plane P, containing L and A.
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7. (3+6+6 pts) Let f(z,y) = 22 (z,9) # (0,0)
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(a) Explain why the function f is continuous at any (a,b) # (0,0) .
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(b) Is the function f continuous at (0,0) 7. Explain.
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(c) Find the function fu(z,y). (Hint: Consider the cases (z,y) # (0,0) and
(z,y) = (0,0) separately).
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M E T U Department of Mathematics
Math 120 Calculus II Exam 2 30.07.2009

T.ast Name: Section :
: Time :19: 15

Name :
Student No Duration : 90 minules

5 QUESTIONS ON 5 PAGES

1 2 3 4 5

Signature

TOTAL 100 POINTS
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(15+15 pts) 1. Let L be the line with symmetric equations z = = =3 and let Ly be the

line with parametric equations z =1+ s, y = 23, 2 =3 + 3s.
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(a) Show that L; and Lo are not skew lines.
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(13 pts) 2. Find the length of the curve 7(t) =< ' cost, e’ sint, et >, 0 <t <In2.
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(12 pts) 3. Let f(z,y) = 2?2 +y? - 2% — dy.

(a) Find the gradient vector of f at the point (—2,3).
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(b) Find the directional derivative of f at the point (—2,3) in the direction of the vector 7 = 31 — 4.
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4
(15 pts) 4. Find an equation for the tangent plane to the graph of z = flzy,z +y, z2 +y°) at
(:E,‘y) = (112) if f(213:5) =1, f1(2:315) = —4, f2(21315) =T, f3(213a 5) =10.
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(15+15 pts) & Let f(z,y) :{ e (@) # 0.0
- 0, =y =(00

(a) Show that the function f is continuous at the point (0,0).
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Math 120- Calculus for Functions of Several Variables
Final Exam (120 minutes)
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NO PARTIAL CREDIT WILL BE GIVEN FOR UNSUPPORTED ANSWERS!

1. (15 pts) Use Green's theorém to evaluate
j{(m sinz — 2°y) dz + (2zy — =% + cosy) dy,
¢

where' €' consists of the arc of the curve y = 2z — z? from (0,0) to (3,-3) and the
line segment from (3,-3) to (0,0). Explain your answer.
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2. (10 pts)

(a) Show that the planes z+y—z=1 and 2z —3y+4z =3 are neither parallel
nor perpendicular.
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3. (10 pts) Evaluate the integral // (z +y)dA, where D is the region bounded by
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4. (15 pts) Let f(z,y) = Wj%@“‘ when (z,y) # (0,0), and f(0,0)=0.
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(c) Estimate the value f(2.01,—1.05) by making use of (b).
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(15 pts) Let f(z,y) = 23 + 3y’x — 122y #illf

(a) Find and classify the critical points of f.
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(b) Does there exist absolute extrema of f in the xy -plane? Does this contradict
the extreme value theorem? Why?
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6. (5+10+5=20 pts)

{(a) Show that F(z,y) = (42 — 220 + sinmz)i + (2z%y — 32ty® + 107 s
conservative in the zy - p!ane
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(b) Find a potential ¢ for which F = V¢, and evaluate the line integral
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(c) Find the line integral
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7. (15 pts) Test for convergence:
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