ECONOMICS 207
FALL 2006
PROBLEM SET 10

Problem 1. Consider the following matrix and vectors.

1 -3 2
A = 3 0 6
5 -2 11
[ 2
c = 9
|11
(i) Find the inverse of the matrix A.
- o
5 ¢ 2o 10 ResR+R
5 2 110 0 1 R3 — —5R1 + R3
1 -2 2 1 00 S
0 1 0 =3 1 0| Rl—2R2+RI
0 0 1 -5 0 1
102 0 %+ 0 o
01 0 -3 1 0|Rl— R1—2R3
001 -5 0 1
1 0 0 10 1 -2
010 -3 1 0
001 -5 0 1
10 § -2
So, AN =1-3 1 0
-5 0 1
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1
(ii) Find the solution vector | x5 | by using Cramer’s Rule.

T3

2 -1 2 1 2 2

9 0 6 3 9 6

11 6 11 1 5 11 11

SR TR SN SR TR e YRl
3 0 6 3 0 6
5 6 11 5 6 11

X3 = 75 <

T W | Ot W =

Wl

O
SN
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Problem 2. For the following problem, find the critical points. For each critical point state whether
the function is at a relative maximum, relative minimum, or otherwise. Check to see if there are
points of inflection at points other than critical points.

(i) [a]

(ii) f(z) = 32% + 32® — 28z +5

f(x) = 2°+32-28=0
0 = (@-4)(z+7)
r = 4 or z=-7

Now lets check to see if these are local maximum or minima or inflection points.

f"(z) = 2z+3
F4) = 11>0
(=7 = -11<0
So, x = 4 is a local minima, and x = —7 is a local maxima. Now we need to check if
there are any inflection points.
X
f'(x) = 22+3
0 = 2x+3
g = _3
2

3 1

So, z = —32 is an inflection point. Here is the graph of f(z) = 2% + 32 — 282 + 5

T ¥

-13
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Problem 3. Find all first partial derivatives of each of the following

(i) y = —27e’™ + 31y
% = 221" 43
(r%yz = f5x?e5$2
(i) y =z *178 \
% = 2 (—23316_’”%’”3) + (e—i‘fi‘g)
% = 2x1x267$§”}§

0
8751 = 3$%$S ln(zg)
) 3.3
8752 = % + 31‘%3}3 In (z90) = 33%33% + 3122 In (22)
(iv) y=af - In(z2) + 5 — /72
0
% = 728 (zp) — 2727*
1
dy vf 1 -4
—2 = = __x
Oz zy 277



