Lab 10 Solutions PARTS

March 24, 2017

1 Chapter 11.3.7 page 436

Question: Use the total differential to find the MRTS for the production function
y = [0.307% +0.72;% 73

Show that its isoquants are strictly convex to the origin.

Hints:
1

1
dy =~ [0.3272 + 0.725°]730.3(—3) 2y *day — g[0.333;3 +0.725%750.7(=3)x5 *day

dy = [0.3z73 + 0.7x;3]_%0.3xf4d331 + 03273 + O.7x§3]_%0.7x54d1‘2

Along an isoquant line, dy=0, we have,

dxo 374 RV
MRTS =|—|=|- L | =2
== Sl = g
Therefore,
3wt
d2x2 - ( 7$2—4) 7%(7 ) 12:17‘21 -0
da? ory T} 7z}

= Its isoquants are strictly convex

2 Chapter 11.5.5 page 451

Question: Use theorem 11.7 to show that the function

y=(r1+ 552)1/2

(6)

defined on R’i 4, is a concave function. Show that there are linear segments on the surface of this function and

so the function is not strictly concave (see example 11.27).

Theorem 11.7: If the function y = f(x1,22) defined on R” is twice continuously differentiable, then it is

concave if and only if
d?y = fi1dx? 4+ 2f1odxiday + foodz2 < 0

(7)



Hints: 1
fi= 5(551 +a9)72 =fo

wjw

fi1=fiz=fo1 = fa2 = —3(331 +x2)”

Therefore,
dy = fu1dz? + 2 fiodzidzs + foodzs

1 1 : 1
= _Z(ml + xg)_%dx% - 5(:131 + xg)_%dl'ldl'g - 1(361 + xg)_%dxg

1
= 71(1'1 + :L'Q)ig(dx% + 2dxidzs + dx%)

1 3
= —1(.%‘1 + 1‘2)_5(03])1 + dx2)2 <0

By theorem 11.7 = it is a concave function.

To show it is not strictly concave, let o = a — x1,

1/2

= y = a/° = there are linear segments on the surface of this function.



