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In-class Exam #2

Solutions
1 65
1. (a) (6points) Let A= | 0 1 1 |.Find A~ and use it to solve the system of linear
00 2
T 3
equations AX =B, where X = | 25 | and B= | —1
Z3 —4
No points will be given for any other solution.
Answer:
Using the method of reduction,
1 65| 100 10 -1]1 -60
01 1 ]010| @O _ 101 1|0 10
002 1] 001 00 21]0 01
10 -1]1-6 0 10071 -6 1/2
GR) — 101 1|0 1 Oof®WE)_ 1o 1 1] 0 1
00 1] 0 0 1/2 001 ] 0 0 1/2
1001 -6 1/2
(Fot(=DFs) — 10 10 | 0 1 —1/2
[O o1 ] 0 0 1/2
1 —6 1/2
So,Al=1]0 1 —1/2
0o 0 1/2
1 -6 1/2 3 7
Hence, X =A"'B=|0 1 —1/2 -1 | = 1
0O 0 1/2 —4 -2

(3 points) Write the matrix A~! from part (a) as a product of elementary matrices.

Answer:

Applying the EROs from part (a) to the identity matrix I3, we obtain

100
010 (R1i+(-6)R2) _
|0 0 1
[1 0 0] 1
01 0] GB) — | 0
[0 0 1| 0

0
1
0

1

-6 0



1 00 1 01
01 0| WmtMBs) | 0 1 0| =F;,
| 0 0 1 ] 0 01
[1 0 0] 10 0
0 1 0| Bet(DEs) 0 f 0 1 —1 | = E,.
[ 0 0 1| 00 1
Therefore,
1 0 0 1 01 10 0
E,-FEy-FEy-Ei=1(10 1 —1 010 0 1 0
00 1 0 01 00 1/2
1 -6 1/2
=0 1 -1/2|=4"
0 0 1/2
(a) (2 points) Let A be a square matrix of order 3, with det(A) = 5. Evaluate
det([3A~1]T).
Answer: ) o7
-1 ~1 3 —1 3
det([3A7]") = det(3A7") = 3°det(A™") =3 det(A) " 5
2 k 30
. k 4 1 1
(b) (4 points) If 0 -1 5 1|7 36, find the value(s) of k.
0 1 4 2
Answer:
Expanding the determinant along the first column,
2k ‘1 -
=(-D)"2| -1 5 1|+ (-D)"%k| -1 5
0 -5 1 1 4 2 1 4
0 1 4 2
B 51 o] =11
—2-18—l<:(k;'4 9 + (=1)'*43 1 2‘)
= 36 — k[6k — 3(—3)] = 36 — 6k* — k.
So, 36 — 6k* — 9k = 36 = 6k*> + 9k =0 or k(6k +9) = 0.
Hence, k =0 or k = —g.
a 3 ¢ ar; + bxo
(¢) (3 points) If | k& 1 m | = 8, and the system ¢ kx; + lxg
p 2 r pr1 + qro
a b ¢
has a unique solution in which o =2, then | £ | m | =
p q T
Answer:
By the Cramer’s rule,
Ty = KQ’ where Ay = 8.

N = O

O = O
_ o O

+

CI3

+ mx3
+  ras

—_



8 8
SO,QZK,andAzizél.
3. (a) (5 points) Solve the following equations for x :
i 7ilesre — g1
Answer:
74 logrz _ 347
rt =3
r = 13.

But, log is not defined for x < 0.
Hence, z = 3.

ii. logs 9+ logs 8 — log,; 22 = log 6.
Answer:
logs 9 + logs 8 — logs 22 =1,

8
log, 3% + log.(—) =1
0g3 +0g3(2$> :

4
2+1 —) =1
+ Og?)(x) )

4
logs(=) = —1
Og3<x> )
é:3*17
xXr
r=4-3=12.

(b) (3 points) At what nominal rate r per annum compounded continuously will your
investment of $2000 increase 50% in value in 3 years. (Answer correct to four
decimal places.)

Answer:

50% of $2 000 is $1 000.

We have, S = Pe™. Substituting the values S = 2000+ 1000 = 3000, P = 2000,
and t = 3(years), we obtain

3000 = 2000e"®),

3r =1In(1.5),

In(1.5
- n<3 ) ~ 0.1352 or 13.52%.

4. Find each of the following limits if it exists:

(a) (2 points) lim

Answer:

lim 322 —1 - 322 —1 . 3— % 3
im-—=1m —— = lim ——2 _ =%
z—oo (20 4+ 3)2  2—oodx? 462+ 9 x—>oo4+g+% 4
: e
(b) (2 points) glCeri P P
Answer:
lim ©?+r—2 - (x —1)(x+2) —1im$+2——§
e-1g2 —4r+3 a-l(z—1)(z—3) a-1z-3 2

3



()

5. (a)

()

(2 points) lim(x — E)

x—0 €T
Answer:
lim (z — =) = o0 and lim (x — —) = —o0.
z—0~ T z—0t T

b}
So, the limit liII[I]([E — —) does not exist.
Tr—> a

: . =2
2 ts) 1
(2 points) xig{ 2 — 2z

Answer:

. x=2] . 2—x ‘ r—2 .1 1
lim = lim =—lm —=—lim — = ——.
e—2- 22 — 20«2 22 — 2 e—2- (T — 2) 2= X 2

(4 points) Use the definition of the derivative to find f'(z) if f(z) = /32 — 2.
No points will be given for any other solution.

Answer:
() = lim f(x) = fla) lim V3t —2—+/3a—2
Cwea x—a  z-a r—a
i (V37 —2 —/3a —2)(v3z — 2+ v/3a — 2)
z—a (x —a)(v/32z — 24+ +/3a —2)
lim 3z —2) — (3a —2) lim 3(x —a)

z—a (1 — a)(\/?)Bx —2++3a-2) xz;a (r —a)(\/3x —32 ++/3a — 2)
_91331\/3:5—2+\/3a—2 CVBa—2++vBa—-2 2V3a-2

(2 points) Find the equation of the tangent line to the graph of the function
y = +/3x — 2 at the point (2, 2).

Answer:

From part (a) f'(z) =

3
2/3r — 2

So, the slope of the tangent line to the graph of the function y = v/3x — 2 at the
3 3
point (2,2) is f'(2) —.

T 2/3.2-2 4

3
Hence, the slope-intercept equation of the tangent line will be y = ZI + b. Sub-

1
stituting * = 2 and y = 2, we find b=2 — 1= and the equation will be
3 1

. 1—-22 if 2 < 1
(2 points) Let g(x) = { r+1 if z > 1
Then
i. lim g(z) =0,
rx—1—

ii. lim g(z) =2,

r—1+



. lim g(z) = (does not exist).

r—1

6. (a) (2 points) If f(2) =5,
(f9)'(x) = f(x)g () +
(f9)'(2) = f(2)g'(2) +

iv. Is g(x) continuous at z =17 No.
=5, f'(2) = 1.2, ¢'(2) = 0.8, then

9(2) =
f'(x)g(x),
f'(2)9(2) = 5(0.8) 4 (1.2)(=5) = —2.

(b) (3 points) The total cost ¢ of producing ¢ widgets (¢ > 5) is estimated by
¢ =24+ 4q + 20¢~ . Find the marginal cost when 15 widgets are produced.

glnswer: 50 50
c
S S | e B
dq T )q2 q?
de 20

=4 - —— = $3.91.
dg =" =4 (mp =

q+14

(c) (3 points) If p =

1 is a demand equation, find the rate of change of the price

with respect to quantity ¢ when ¢ = 10.

Answer:

d_p7i<q+14)7(q+4)—(q+14)7_ 10

dg dq q+4 (q+4)? (q+4)%
5

o 0
dg' ™" T (10442 98

The end



