&
Calculus 3 — Final Exam Name: Soud Oceonn

MAT 309, Spring 2018 — D. Ivansié Show all your work!
1. (12pts) Find the equation of the plane that contains the point A = (3,1, —2) and the
line given by parametric equations t =3 —-2f, y=4, 2 = =1 + L.
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2. (20pts) Let f(z,y]zm. %=y

a) Sketch the contour map for the function, drawing level curves for levels k =0, 1,1,4.

b) At point (1, —2), find the directional derivative of f in the direction of (-2, —3). In what
direction is the directional derivative the greatest? What is the directional derivative in that
direction?

¢) Let F = Vf. Sketch the vector field F.

Apply the fundamental theorem for line integrals to answer:

d) What is [, F - dr, if C is the straight line from (1,1) to (3,0)?

e) What is f F . dr, if C is a curve going from any point on level curve k = 4 to any point
on level curve k=17
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3. (14pts) The curve r(t) = (t + 3,cost,sint) is given, ¢ any real number.
a) Sketch the curve in the coordinate system.

b) Find parametric equations of the tangent line to this curve when t = 0 and sketch the
tangent line.
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4. (14pts) Find and classify the local extremes for f(z,y) = 22 — 5y° — 2zy + 6z — 14y.
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5. (16pts) Let D be the region in the first quadrant bounded by the curves y = 22, y = 0
and z =2.
a) Sketch the region D.

b) Set up f ] ¢ dA as iterated integrals in both orders of integration.

c¢) Evaluate the double integral using the easier order. s S
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6. (18pts) Sketch the region F in the first octant (z,y,z > 0) that is inside the sphere
22 + 3% + 2z = 1 and above the plane z = 2y. Then write the two iterated triple integrals

that stand for [[[- fdV which end in dz dzdy and dz dy dz. =
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2 + y"’ + 2*
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where E is the region inside the sphere z° + * + z* = 4 and above the plane z = /2.

Simplify the expression but do NOT evaluate the integral. Sketch the region E.

7. (14pts) Use either cylindrical or spherical coordinates to set up f j /
E
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8. (10pts) Set up and simplify the set-up, but do NOT evaluate the integral: fc _:g:{-yl ds,
where C is the part of the curve ¥ = z° — z from (—1,0) to (1,0).
PM}M*"'“' -
X=1 -y 24 <) (4= <IJ'}-E-_[>
b -t
g it L,
SIS ¥ ~ -~ % i e m
5 K9 s 5 ik Ve (30 é{ﬂt_j{*—{xﬂ
-1

ol yf:;i-—l =y {,({‘}"'Ej"]




9. (20pts) Consider the region inside the circle 22 + y* = 4 and above the lines y = v/3z
and y = ——=7.

a) Draw the region.

b) Use Green's theorem to find the line integral fc y*dx + z* dy, where C is the boundary
of the region D, traversed counterclockwise.
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10. (12pts) Use differentials to estimate the change in the volume of a cylindrical can if its
height decreases from 28 to 26 centimeters, and its radius increases from 14 to 15 centimeters.
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Bonus (10pts) Do problem 4 for the iterated triple integral that ends in dydz dz.

Prichyon 10 43 plews e
. X4221 ijjgl‘-f" H Jidbd;i-* .JS d
v 53__] D,

D; IJ}{I ;(“' T.

— gl SOERELTRL
ﬁ'+j¢2 | 2 Iﬁ i
g~ + [ ]| £dy dadx
s J.-( ) Ll ¥ E(ﬁg‘"} 0
NPT




