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Q:1 Let S, = {(z,y,azr,a®> —5a +6) | x,y,a € R} be a subset of R*.
(a) (3 points) Find all values of a for which S, is a subspace of R*.
Sol. ForO€ S,,a*—5a+6=0 = (a—2)(a—3)=0 =a=2,3.
(b) (7 points) For each vale of a obtained in part (a), find a basis for S,.
Sol. For a =2, Sy = {(z,y,2x,0)| z,y € R} and (x,y,2x,0) = £ (1,0,2,0) + y (0,1,0,0)
= {(1,0,2,0),(0,1,0,0)} span Ss.
a(1,0,2,0) + 3(0,1,0,0) = (0,0,0,0) = a=0and 8 =0
= {(1,0,2,0),(0,1,0,0)} is a basis for Sy
For a =3, S3 = {(z,9,32,0)| x,y € R} and (z,y,32,0) = 2(1,0,3,0) + v (0,1,0,0)
= {(1,0,3,0),(0,1,0,0)} span Ss.
a(1,0,3,0) + 4(0,1,0,0) = (0,0,0,0) = a=0and f=0
= {(1,0,3,0),(0,1,0,0)} is a basis for Ss.
Q:2 (10 points) Find the general solution of the linear system

3r—2y+2=26
r+10y — 2 =2
-3z —-2y+2=0

Sol. The system can be written in matrix form as AX = b,

1 10 -1 2
where A = 3 =2 1 |,b=1|6
3 -2 1 0 |
1 10 -1 2 1 10 -1 2
The augmented matrix | 3 -2 1 | 6| 2" 0o —32 4 |0
3 =2 1 |0] " o 28 —2|6
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000 1 |4]™f oo 1|3
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B O I T 2| =X =3 | is the solution.
00 1|4 4
[2 0 0]
Q3LetA=|1 0 2
(0 0 3
(a) (7 points) Find a matrix P that diagonalizes A. Also write P~*AP.
2-X 0 0
Sol. To find eigenvalues, |A — A\I| =0 = 1 =X 2 =0 =X=0,2,3.
0 0 3-—2)\
(2 0 0 2 00 0
ForA=0, |1 02| 1000 =v=al1
00 3] ™™ 00 3 0
[0 0 0 0 0 0 2
ForA=2 |1 —2 2| 2B™ 1 90| =2w=p4]1
0 0 1 0 0 3
-1 0 0 -1 0 0 0
For \ = 3, 32| MRl 0 32| m2wm=q]2
0 0 0 0 0 3
020 000
P=|112|andP,AP=]0 2 0
00 3 00 3

Q:4 (10 points) Find equation of the tangent plane and normal line to the surface 2z —
cos (ryz) = 2 at (1, g, 1) :

Sol. Let g (x,y,2) = 2x — cos (zyz) —2 = 0.
Vg = (24 yzsin (zyz) , zzsin (zyz) , sy sin (zyz) ) and Vg (1,Z,1)

Equation of tangent plane is (2 + %) (x—1)4+1 (y — g) +3



—1 _ T —1
Equation of normal line is v — = Y3 _Z
24z 1
z)

3
Q:5 Let F (z,y,2) = e™?i+In (zyz) j+ tan™! (zyz) k.

(a) (5 points)Find V - F

Yz —1
Sol. V.F— d (e*¥%) N 0 (In (zyz)) N d (tan™! (zyz)) I 1 N Ty 5
Oz dy 0z y o 1+ (zyz)

(b) (6 points)Find V x F.

i J k
0 0 0
Sol. VxF = B 9y o
e”? In(zyz) tan!(zyz)
. (0 (tan™! (zyz)) O (In(zyz)) 0(e™?)  OJ(tan™! (zyz)) O0(In(zyz)) 0(e™?)
:1( dy 0z )+‘]( 0z Ox ) k( Ox oy )

(o 2) P9l i) o ()
=i|—— — - Tyt — ———— — —xze :
T I 1+ (zyz)? x

Q:6 (10 points) Evaluate the integral / (2x + 3y) ds, where the curve C'is given by x = y = /2

C
for 0 <y < 2.
d d d
Sol. Lety:t,thenx:tandz:t2Where0§t§2,—le,—yzland—z:%
dt dt dt
2 . 2 L2
/(2x+3y)ds=/5tx/1+1—|—4t2dt:§/8t\/2+4t2dt —g (2 + 4t%)2
c 0 0 0
3 3
5 5 2v/2 2
_ 2 (182 92 :ﬂ@?—nzﬂ.
12 12 3

Q:7 (12 points) Let F (z,y) = 2zy i+ 3z? j and C is the boundary of the region determined

by the graphs of x = 0, 22 +3?> =1, > 0. Use Greens’ theorem to evaluate %F -dR.
c

Sol The region is the right side half circle of radius 1 with center at (0,0).

s
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