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2. (15 points) Use row operations on the augmented matrix to solve the system of equations
2u+dv-2w—-2x+2y—-4z=4
u+2v-2w-3x+y—-3z=-3
B3u+6v—-2w—-x+3y—-5z=5>

24 2 22 4] 4 \ R 12231 3|3

122 31-3|-3 |r = 24 2 22 4| 4 | R-2rR

36 2-13-5|5b ) 36 2 -13-5| b ) R-3R
122 31-3| 3 \R+R 12011 1] 7

= 002 40 2| 10 |Rnr = 00120 1 5
00 4 8 0 4 |b+9 | Rs—2R, 00000 0 | b1l

a. For what value(s) of 5 do there exist solutions.
b=11
b. For those value(s) of b write the set of all solutions in parametric form.

u and w are leading variables. v, x, y and z are free variables.

u=T7-2p—r—s+t xX=r
vV=p y==s
w=5=-2r—t z=1

c. Interpret the solution set as a 4-plane in R” for some k and n.

4-plane in R®

3. (15 points) Find the equation of the plane tangent to the graph of the function
flx,y) = 3xsiny —2ycosx at the point (x,y) = (0,%).

fx,y) = 3xsiny — 2ycosx ](O,E) = 0—2% cos0 = —r

\S]

£i(x,) = 3siny + 2ysinx fx(o,g) ~3sinZ 40 =3
v

fy(x,y) = 3xcosy —2cosx fy(O, > ) =0-2cos0 = -2

A0 5) (o0 s (05)6-5)

z=—7r+3(x)—2(y—%) or z=3x-2



4. (15 points) Find the equation of the line perpendicular to the surface
F(x,y,z) = x>y +y’z+z% =29 atthe point P = (x,y,z) = (3,2,1).

VF = Quxy +z4,x? + 3y%z,)% + 4z3x)

-

V= F|(321) =(2:3-2+1432+3.22.1,2°+4-1%.3) = (13,21,20)
x=3+13¢
X=P+tv (x,z2) =(3,2,1)+1(13,21,20) y=2+21¢
z=1+20¢
-2 =5 1
5. (20 points) Consider the matrix 4 = 1 3 -1
37 -1

a. Find 4! or show it does not exist.

-2 =5 1 1 0 R> 1 3 -110120
I 3 -11010 R = -2 =5 1 1 00 R> + 2R,
3 7 -1100 3 7 -11001 R3; - 3R,

1 3 -110 1 0 R -3R; 10 2 |-3-50
= 0O 1 -1{1 2 0 = 01 -1 I 20
0 -2 2 0 -3 1 R3 + 2R, 00 O 2 1 1

A" does not exist because there is a row of zeros.

b. Consider the equations 4AX =0, i.e.

- 2x-5v+z=0
x+3y—-z=0
3x+7y—-z=0

How many solutions are there?
Circle one: (Do not solve the equations.)

No Solutions Unique Solution wo-Many Solutions

Explain why:

The equations are homogeneous. So there is at least one solution: (0,0,0).
A is not invertible. So there is not a unique solution.



6. (20 points) Consider the matrix 4 = 1 3 -1

a. Find 47! or show it does not exist.

-2 -5 1 1 00 R> 1 3 -1
1 3 -1]010 R = -2 -5 1
3 7 01100 3 7 0
/1 3 -110 1 0 \ Ry - 3R,
= 0O 1 -1 1 0 =
\ 0 -2 3 [0 =31 j R3+2R>
(100|727 2 7
= 01 0|3 3 1 So 4'= 3
\ 0 01 2 1 1 ) 2
-2 =5 1 -7 -7 =2 10
Check: 1 3 -1 3 3 1 = 0 1
3 7 0 2 1 1 00
b. Consider the equations 4X = J, i.e.
-2x-5y+z=0
x+3y—-z=1
3x+7y =0
How many solutions are there?
Circle one:
No Solutions Unique Solution

Find all solutions if there are any.

-7 -7 =2 0 —7
y |=Xx=4"=| 3 3 1 = 3
z 2 1 1 0 1

wo-Many Solutions

R2+2R1
R; — 3R,

-3

-5 0
2 0

1

1

R —2R;
Ry + R;3



