Exercises corresponding to Appendix of book:
Mathematics with applications in micro economics

Exercise 1.1 (point of intersection)

a) Sketch the graphs of the following two functions y(x) = 3x+2 and y(x) = -5x+4,

b) Determine the point of intersection of these functions.

Exercise 1.2 (break-even point)

Consider the revenue function R(x) = px,p > 0 and the cost function C(x) = c + vx,c > 0,0 <v <p.
Determine the break-even point, i.e. R(x) = C(x).

Exercise 1.3 (zero points quadratic function)

Determine the zero points of the following quadratic functions:
a) y(x)=x2+7x+6,
b) y(x)=4x2+2x+1
) y(x)=2x2+12x+18.

Exercise 1.4 (x-intercepts of quadratic function)

Determine p such that the following quadratic functions have two x-intercepts:
a) y(x)=x2+px+3,
b) y(x) = -2x%2-x+p,

c) y(x)=px+2px+1

Exercise 1.5 (graph of quadratic function)

a) Sketch the graphs of the following two functions y(x) = x2+ 4x + 3 and y(x) =
-X2+ 6,

b) Calculate the points of intersection of the graphs of these functions.

Exercise 1.6 (comparing functions)
a) Consider the functions f{x) = 2x + 4 and g(x) = 2x2 + 3x + 4. Determine all x such that

fx) 2 g(x). 22



b) Consider the functions f(x) = x + 4x + 3 and g(x) = —x + 6. Determine all x

such that f{x) = g(x).

Exercise 1.7 (intersection functions)

Consider the wi(z) = %112 — 5r  functions + 6 and y2(x) = 3x + p. Determine all p

such that the two functions have no point in common.

Exercise 1.8 (solving equations by factorizing)
Solve the following equations:

a) x2+x-22=0,
b) 2x3-2x2+x-1=0,
c) x3+2x-4x2-8=0,

d) 2x4-2x3+x-x=0.

Exercise 1.9 (comparing functions)

o 2—x
a) Consider the functions/ (*) = 572 and g(x) = —x+1. Determine all x > -3 such that f{x)

2g(x)

1—a?

b) Consider the functions’ (*) = 7= and g(x) = x + 1. Determine all x > -3 such that f{x)
<g(¥)

Exercise 1.10 (using properties power functions)
Determine m and n if the following expression are simplified into xmyn
a) x2x5yy2
L2
zr3y
b)a 3yt
) (x-1y4)2
d) o N3

Exercise 1.11 (power calculations)
Consider the functions y1(x) = V2x + 3 and y2(x) = x.
a) Draw the graphs of y1(x) and y2(x) in one figure
b) Calculate the points of intersection of the graphs of these two functions



c) Solve the inequality y1(x) <y2(x).
Exercise 1.12 (using properties exponential functions) Rewrite the

following expressions as a power of 2:
a) 8
b) 84
¢) V32__
d) 64~ 2

Exercise 1.13 (using properties exponential functions)

Solve the following equations:

a) 2x= 44x+6

b) 277 = (L)~ 2
7227

Q) =

Exercise 1.14 (intersection functions)

Consider the functions y1(x) = 3**2and y2(x) = 24 + 3x. Determine the point of intersection of
the graphs of these two functions.

Exercise 1.15 (using properties logarithmic function) Express the
following expressions in a single logarithm

a) logz + 2logy

b) logz + log(ﬁ) —log =

Exercise 1.16 (solving equation)

Solve the following equations

a) Inx+7)+In(x+3)=0
b) (3logx)%+ 6 =5. 3logx

Exercise 1.17

Determine a such that the equation

has precisely one solution.
Exercise 1.18

The demand of a good is given by g = 60 — 10p. The fixed cost of the production of this good is
25 Euro and the variable costs are 2 Euro per unit. The total revue are TR(p) = pq. Determine

the break even point.



Exercise 1.19 Solve
the inequality

X3+ 2x < 3x2,

Exercise 1.20

Consider the functions y1(x) = 2log(x - 2) and y2(x) = 2 - 2log(x + 4).

a) Determine all x such that yi(x) > 3.
b) Determine all x such that y1(x) <y2(x).



Exercise 2.21 (difference quotient)

The difference quotient of the function y(x) = x2+5x+3 in x = a at a change of Ax = 3 is equal to
3. Determine a.

Exercise 2.22 (difference quotient)

The average increase of the demand g(p) = -p2+ 4p + 7 in p = 3 at a change of Ap is equal to %

Determine Ap.

Exercise 2.23 (slope of line)

Determine the slope of the line that intersects the graph of the function y(x) = x2+5x+6 in the
points (1,y(1)) and (3,y(3)).

Exercise 2.24 (slope of line)

A line intersects the graph of the function y(x) = x2+7 in the points (a,y(a)) and (by(b)). The
slope of this line is equal to 5 and b - a = 3. Determine a and b.

Exercise 2.25 (difference quotient and derivative)
:112
Consider the function? (%) = z77,

a) Calculate the difference quotientin x =2 and Ax =3
b) Determine the number the difference quotient approaches if Ax - 0 inx =2

Exercise 2.26 (tangent line)

Determine the tangent line in (1,y(1)) at the graph of the following functions:

a) y(x) = :1:%:1;’37
b) y(x) =2~

Exercise 2.27 (slope of line)

The slope of the tangent line at the graph of the function y(x) = x2 +3x+4 at the point (xo,y(x0))
is equal to the slope of the line through the points (0,4) and (2,14). Determine xo.

Exercise 2.28

Determine the tangent line at the graph of the function y(x) = 2x2+2 that intersects the x-axis
inx=1.



Solutions

Week 1

Exercise 1.1
a) p.m,;
b) (@ ¥) = (3.23)

Exercise 1.2

T = (..
p-v,

Exercise 1.3
a) x=-6x=-1;

b) no zero points;
c) x=-3.

Exercise 1.4
a) p>V12,p<-V12

b) p>-1/4;

¢) no intersection point for any p.

)

Exercise 1.5
a) p.m;

b) (—1 — %\/ﬁ 2% — \/ﬁ) (—l + %\/EQ% + \/E)
Exercise 1.6

a) -1/2<x<0;

b) x<-1- 1/2\/10,x >-1+1/2V10.
Exercise 1.7 p <-58.

Exercise 1.8

a) x=1x=-2;
b) x=1;

C) x=2x=-2;
d) x=0x=1.

Exercise 1.9
a) —3<x<—%—%\/5.$>—%+%\/_5;
b) x=-1.



Exercise 1.10
a) m=7,n=3;
b) m=2,n=3;
) m=-2,n=8;
d) m=2,n=0.
Exercise 1.11

a) p.m,;
b) (3,3);
c) x>3.

Exercise 1.12

a) 3;

b) 4;

) 2%;

d) -3.
Exercise 1.13

a) x=-12/7;

b) x=-2/5;

c x=-1x=1.

Exercise 1.14
(1,27).

Exercise 1.15 a) log(xy?);
b) log(x/(yz));
Exercise 1.16
a) =543V 20
b) x=9x=27;

Exercise 1.17 a = -3.

Exercise 1.18
T=p=2+ E\E

Exercise 1.19x<0,1 <x< 2.
Exercise 1.20

a) x>10;
b) 2<l’<—1+%\/@.



Exercise 2.21

— 15
=7,

Exercise 2.22 Ap = -2.5.

Exercise 2.23
9.

Exercise 2.24 a=1,b = 4.

Exercise 2.25

a) 3~
b) 25.

Exercise 2.26

R D, 1
Q¥ =5T 5

b)Y = —i(In2)z + (5 + 5 1n2).

Exercise 2.27 xo= 1.

Exercise 2.28

y=4(1 - —\/Z)X—

V2)

4(12),  y=41+  V2)x-4(1+



