FREDERICK UNIVERSITY CYPRUS

AMAT 223 FINAL EXAM PRACTICE PROBLEMS SPRING 2009

QUESTION 1
Lett =i -2j+3kandv = +k.
a) Find|u||V]|
b) Find a unit vector parallel ta.
c) Findulev andlixv.
d) Are the two vectors perpendicular to each othethey parallel? Why or why
not?
e) Find the equation of the plane that is perpendrdolai and passes through the
point P (1,0J).
f) Find a unit vector that is perpendicular to bdthnd v .

QUESTION 2
Consider the point?\(-112), B (1,02andC(-12- 1)
a) Let w=ABands=AC. Find W, Sand|W |
b) Find a vector perpendicular to boihand s .
c) Write down the equation of the plane containingpgbimts A,BandC.

QUESTION 3
a) Consider the surface with equati@r—-3y+5z=:12
) Name the surface.
i) Find and name its trace on the xy-plane. Sketchtthtce on the xy-plane.

i) Find and name its trace on the yz-plane. Sketahttace on the yz-plane.
2

b) Consider the surface with equatiarr % +y? .

i) Find and name its trace on the plane 3. Sketch the vertical projection of
this trace on the yz-plane.
i) Find and name its trace on the planel. Sketch the vertical projection of

this trace xy-plane.
iii) Find and name its trace on the plane —1. Sketch the vertical projection of
this trace on the xy-plane.

c) Consider the surface with equatieh+y® = : 1
i) Name the surface
i) Find and name its trace in the plane . Sketch the vertical projection of

this trace on the xy-plane.
iii) Find and name its trace in the plane —2. Sketch the vertical projection of
this trace on the xy-plane.



d) Consider the surface with equatiarr In x:
iv) Name the surface
V) Find its trace in the plang = .%ketch the vertical projection of this trace on

the xz-plane.
Vi) Find its trace in the plang = — .&ketch the vertical projection of this trace

on the xz-plane.

QUESTION 4

Consider the functiorF (X, y,z) = y* +5xy —4xz+ z*. The functionz= f (x,y )is
defined implicitly by the equatioifr(x,y,z) = ,2.e. by the equation
v +5xy—4xz+272° = 2.

a) Find F, F,F, ,andOF .

y1'l oz

0z 0z

b) Find — and— .
0

X ay

c) Consider the surface defined (implicitly) by theoab equation,

F(x,y,2) =y’ +5xy—4xz+ z° = 2. Find the equation of the tangent plane

to this surface at the poilt  (1,0)).

QUESTION 5

Consider the functiorf (x,y) = x* —=3x+ y* -3y.

a) Find f,,f,,f,,f,,f, andD.

x1 tyr Txyr Txxo

b) Find and classify the critical points of the abdwection f (x,y).

Consider the functiorf (x, y) = 3y* + x* — 2xy — 4y.

c) Find f,,f,,f,,f,,f, andD.

x? Ty? Ixy? Txx?

d) Find and classify the critical points of the abdwection f (x,y).

Use the method of Lagrange Multipliers to find thaximum and /or
minimum value(s) of the functiorf (x, y) = —x* + y* subject to the

constraint2x® +2y* = 8

Use the method of Lagrange Multipliers to find thaximum and /or
minimum value(s) of the functiori (X, y) = 4x+3y subject to the

constraint2x® +3y* = 11



QUESTION 6
Consider the following vector fields:

F(x,y) = (2x=5y) i + (-5x+3y?) ]

H(x,y)=(Gx-2) T + (3x*+6y) |
a) Find OIxF andCJe H
b) Is the given vector field (X, y) conservative? If itis, find arf (x, y) such thaE = OIf .
c) Is the given vector fieldd (x, y) conservative? If it is, find &(x, y) such thatd = Ch.

d) Let C, be the curvey = x® from the point(0,0) to the point(L1). Evaluate the line
integralj(Sx—Z) dx + 3x°+6y) dy .
C

e) Let C, be the curvey = x* + 3x+1 from the point (0]) to the point(L5) . Evaluate the
line integralj(Zx—Sy) dx + (-5x+3y*) dy .

C,

QUESTION 7

a) Let f(X,y) be a function for which the following double intaty exist.

Rewrite each double integral with the order oégration reversed:

45 23 4 1
M [ [fooy) dy dx G [ [fooy) dxdy
8 4 0 %
3 Inx 1 x/?
i) [ [f(xy) dy dx i) [ [f(xy) dxdy
1 0 0 0
11
v [ [ f0oy)axdy
0y
QUESTION 8
a) Letx =rcosf, y=rsiné. Find the Jacobiad =% of this transformation.
r,

b) (i) Sketch the curve with rectangular equatipr /4 — x* . Rewrite the equation in polar
form.

2 a-x?
(i) Rewrite the double integra{l I (x*+y*)® dydx in polar coordinates and evaluate it.
0 0



c) (i) Sketch the curve with rectangular equatipr v/ 2— x* .Rewrite the equation in polar
form.

N2 A 2-x?
(i) Rewrite the double integralj' 7 dy dx in polar coordinates and evaluate it.
-J2 0 y

d) (i) Sketch the curve with rectangular equatior 41— y* . Rewrite the equation in polar
form.

141-y?
(i) Rewrite the double integraj j \JX*+y? dxdy in polar coordinates and evaluate it.

-1 0



