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William M. Boal

EXAMINATION 1 ANSWER KEY
“Mathematical Tools”

Version A

I. Multiple choice
(e. (2)b. (B)c. @d. (5)d. (6)c. (Hd. (8)b. (9)b. (10)e.
(1D)e. (12)a. (13)a. (14)c. (15)d.

II. Short answer

(1) a. increase b. 6 units, using derivative since change is given in units.
(2) a. increase b. 14 percent, using elasticities since changes are given in percent.
3) a. increase b. 3 percent, using approximation rule for multiplication.
4) a. increase b. 3 percent, using approximation rule for division.
%) a. increase b. 20 units c. decrease d. 10 units.
= (W/ox 12
(6) a. down b. slope = ayjan. - 3 4.
I11. Problems

(1) a.dy/dx=4x-40. b. Set dy/dx=0 and solve to get x* = 10.
c. The function slopes up if dy/dx =4 x - 40> 0, which implies x > 10.
The function slopes down if dy/dx =4 x - 40< 0, which implies x < 10.
d. y* = f(x*) = (10) = -100.

@ ae=32=3x 00 +5)? mpir =3
b. &, = ;—;2% = x32(x,+5) 2 g{;s)z = ;2125 .
(3) a.;—;=2x1_1/2 b.:—jzzxz_l/z
c. MRS = dy/dx, _ xz__lijz _ (l) (ﬁ)l/z
0y /0xq 2x; 2/ \x,

a 0
4) a. i = 3(x; — 2)2(x, — 4) b'a_xyz = (x; — 2)3

_ 0y/0x; _ (x1-2)3 _ (x1-2)

c. MRS = 3y/0%; 3 (x1-2)2 (x3-8) _ 3 (x3-4)

IV. Critical thinking
(1)  Wearegiven PxQ=a, so Q=a/P=aP.
This is a power function, so the elasticity of Q with respect to P is -1 and does not depend
on the value of a.
(2) The percent change in output is given by
5% x ek + 5% x gL
=5% % (ex *+ €1)
= 5% % 1 = 5%, an increase.
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Version B

I. Multiple choice
(Db. (2)c. (B)c. (4)c. (5)b. (6)d. (7a. (8)d. (9)c. (10)a.
(I1DHd. (12)d. (13)b. (14)b. (15)e.

II. Short answer

(1) a. increase b. 10 percent, using elasticity since change is given in percent.
(2) a. increase b. 40 units, using partial derivatives since changes given in units.
3) a. increase b. 2 percent, using approximation rule for division.
4) a. decrease b. 2 percent, using approximation rule for multiplication.
(%) a. increase b. 24 units c. decrease d. 6 units.
_ 9y/oxp _ 5 _ 1
(6) a. down b. slope = - o - 10" "z
III1. Problems

(1) a. dy/dx =-10 x + 20. b. Set dy/dx=0 and solve to get x* = 2.
c. The function slopes up if dy/dx =-10 x + 20> 0, which implies 2 > x.
The function slopes down if dy/dx =-10 x + 20< 0, which implies 2 <x.
d. y* = f(x*) =1(2) = 10.

— 0y x_ 3 X1 — 4%
2) ag= oy 4 (x; + 2)° xy G mar
_ 0y xa _ 4 X2 _
b. g, = oy (x; +2) TR
3) aZ=(@G-1%2 b= (-5 20,1
) 6x1 2 ' axz 1 2
_0y/0x; _ (x1=-5) 2(xp-1) _ 2(x1-5)
© A;RS ©oy/ox; (52—1)2 T (-1’
_y — -2 _y — -2
4) a5-= 2 x1 b. oy 3x,
_ 0y/dx, _ 3x7% _ 3 ﬂz
c. MRS = dy/ox, 2x7% (2) (xz)
IV. Critical thinking

(Same as version A.)

[end of answer key]



