ECON 173 - Intermediate Microeconomic Analysis
Drake University, Fall 2015
William M. Boal

EXAMINATION #1 ANSWER KEY
“Mathematical Tools”

Version A

I. Multiple choice
(Dd. ). B3)a. @a. (S)e. ). (D (B)c. (9)b. (10)b.

I1. Short answer

(1) a. increase b. 20 units, using derivative since change is given in units.
(2) a. increase b. 5 %, using elasticities since changes are given in percent.
3) a. decrease b. 2 %, using approximation rule for products.

4) a. increase b. 3 %, using approximation rule for ratios.

(%) a. increase b. 12 units c. decrease d. 6 units.

(6) a. down b. -1.75.

I11. Problems

(1) a. dy/dx =-2x+10. b.x*=5.
c. Slopes up for x<5 because dy/dx is positive.
Slopes down for x>5 because dy/dx is negative.
d. y* = f(x*) =1(5) = 10.

_ _ 4'.76'2

2 ag=2 b.g, = -
9y _ -2 9y _c,-2 _ 0y/0x; _ 5xi
3 ag=7x b. 5y, =5 %2 c. MRS = 27722 = =t

@) a2 =20 —5)(x, — 4)° b. 2L = (%, — 5)%3(x, — 4)?
0x1 0x,
_ 9y/dx; _ 3(x;-5)
c. MRS = 22702 = 2710

IV. Critical thinking

Using the total derivative in elasticity form,

%chginy =g (% chgx;)+ & (% chgxp)
=¢€1 (3%) + & (3%)
=(&112)3%)
=1 B%) =3%.

So y increases by about 3%.
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Version B

I. Multiple choice
(Df. 2)d. B)e. @b. (B5)d. Gf (b, (8)a. (9)b. (10)a.

I1. Short answer

(1) a. increase b. 1.5 %, using elasticity since change is given in percent.
(2) a. decrease b. 14 units, using derivative since changes are given in units.
3) a. increase b. 3 %, using approximation rule for products.

4) a. increase b. 4 %, using approximation rule for ratios.

(%) a. increase b. 20 units c. decrease d. 10 units.

(6) a. down b. -3.

I11. Problems

(1) a. dy/dx = 2x-20. b. x* = 10.
c. Slopes up for x>10 because dy/dx is positive.
Slopes down for x<10 because dy/dx is negative.
d. y* = f(x*) = (10) = -75.

2xq

(2) a. 82 = x1+3. b 51 = 3
8y _ o .-3/2 Ay _ _-3/2 _y/oxy _ 1 (x7)3/2
() azr=3x bt =x; c. MRS = 20272 = 2 (xz) .
@ a2 =30 +2)3(x + 1)* b. 2L = (x; +2)%4(x; + 1)}
1 2
c. MRS = 0y/0x; _ 4(x1+2)

8y/0x;  3(xp+1)

IV. Critical thinking
Using the total derivative in elasticity form,
%chginy =g (% chgx;)+ & (% chgxp)
=¢£1 (5%) + & (5%)
= (&1t &) (5%)
=(0)(5%) =0%.
So y remains constant (no increase or decrease).
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Version C

I. Multiple choice
(Db. (2)a. (B)e. @a. (5)d. (6)b. (7H)d. (8)d. (9)d. (10)d.

I1. Short answer

(1) a. increase b. 15 units, using derivative since change is given in units.
(2) a. increase b. 0.8 %, using elasticities since changes are given in percent.
3) a. decrease b. 2 %, using approximation rule for products.

(4) a. decrease b. 3 %, using approximation rule for ratios.

(%) a. increase b. 18 units c. decrease d. 9 units.

(6) a. down b.-5/3.

I11. Problems

(1) a. dy/dx = -20x+60. b. x* =3.
c. Slopes up for x<3 because dy/dx is positive.

Slopes down for x>3 because dy/dx is negative.
d. y* = f(x*) =1(3) = 80.

_ _ 2x2
(2) a.& = 3. b.g, = v
dy _ -1/2 Ay _ ., -1/2 _y/0xy _ o (%12
3) agr=x b 2 =12x c. MRS = 2722 =2 (xz) .
0 d
@ a>=50y—3)"(x; —6)° b.o>=(x —3)°2(x, — 6)
1 2

0y/0x; _ 2(x1-3)
8y/dx;  5(x3—6)

c. MRS =

IV. Critical thinking
Using the total derivative in elasticity form,
%chginy =g (% chgx;)+ & (% chgxp)
=¢£; (2%) + & (2%)
= (&1 + &) (2%)
=-1)(2%) =-2%.
So y decreases by about 2%.

[end of answer key]



