FH Graubiinden

Tourism, Mathematics, Thomas Borer

Exercises 17 —2022/23

Exercises 17 Definite integral

Definite integral, area under a curve, consumer's/producer's surplus

Objectives

- be able to apply the fundamental theorem of calculus.

- be able to determine a definite integral of a constant, basic power, and basic exponential function.

- be able to determine the area between the graph of a basic power function and the abscissa.

- be able to determine a consumer's and a producer's surplus if the demand and supply functions are basic power
functions.

Problems

17.1

17.2

17.3

17.4

17.5

17.6

17.7

Calculate the definite integrals below:

a) f34(2x -5) dx b) fol (x3 +2x) dx o) fj G <2 4) dx
d) f24(x3— §x2+3x-4)dx e) f_i(—éx4+2x2)dx f) fi e* dx
g) fol e dx h) ) i e * dx

Determine the area between the graph of the function f and the x-axis on the interval where the graph of f is
above the x-axis, i.e. where f(x) > 0.

a) fx)=-x2+1 b) f(x)=x>-x*-2x

Hints:
- First, determine the positions x where the graph of f touches or intersects the x-axis, i.e where f(x) =0
- Then, determine the interval on which the graph of f is above the x-axis, i.e. where f(x) > 0

The demand function for a product is p = fy(x) = (100 - 4x?) CHF.
If the equilibrium quantity is 4 units, what is the consumer's surplus?

The demand function for a product is p = fy(x) = (34 - x?) CHF.
If the equilibrium price is 9 CHF, what is the consumer's surplus?

Suppose that the supply function for a good is p = fy(x) = (4x> + 2x + 2) CHF.
If the equilibrium price is 422 CHF, what is the producer's surplus?

The the supply function f; and the demand function fg4 for a certain product are given as follows:
p=f(x)=(x>+4x+11) CHF
p = fu(x) = (81 - x?) CHF

Determine ...

a) ... the equilibrium point, i.e. the equilibrium quantitiy and the equilibrium price.
b) ... the consumer's surplus at market equilibrium.

c) ... the producer’s surplus at market equilibrium.

(see next page)
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17.7 Decide which statements are true or false. Put a mark into the corresponding box.
In each problem a) to c), exactly one statement is true.

a) The definite integral of a function is a ...

r ... real number.
r ... function.

r ... set of functions.
.

.. graph.
b) [P dx ..

.. =1(b) — f(a)
..=F(a) — F(b) where F is an antiderivative of f.

... is equal to the area between the graph of f and the x-axis in the interval [a,b] if f(x) >0
for all x € [a,b]

... cannot be calculated unless all antiderivatives of f are known.

11

c) The consumer’s surplus is an area between ...

... the graphs of the demand and the supply functions.
... the x axis and the graph of the demand function.

... the graph of the demand function and the horizontal line “price = equilibrium price”.

T

... the horizontal line “price = equilibrium price” and the graph of the supply function.

22.12.2022 m_tou22m_al7.pdf 2/4



Exercises 17 —2022/23

FH Graubiinden
Tourism, Mathematics, Thomas Borer

]

Answers
171 2 flex-5)dx= |2 x2-5x]:=[x2-5x]‘3‘=(42-54) (3%-53)=2
b) [ (x +2x)dx—[ +2lx2];:[ix4+x2]1:(414+1) (04-4-02):;1
0) 2 (Gx>-4)dx= [5 - 4x]5: [6 3 4x] = ( (:3)3- 4(3)) ( (-5)3- 4(5)) =
d) f24(x3- %x2+3x-4)dx= Bx“ ; ; X3 +31 ox —4x] =Bx4—éx3+%x2—4x2
(4% - 247+ 247 -44)- (320 227 + 222~ 42):72
0 B 3] - Lo
o)
f) [ eXdx=[e*]!=e e‘1=e-é
2) fo erdX_[_eZX] [e>]) = %(ezq z~0)_ ( -1
h) fle'“dx*[-%e'”] = e = 1(631 3(1))7 e )= %(63 :3)
172 a) A= [lx2+1)dx= [-§x3+x]_l=‘3-‘
Pu S
14 ‘-..\“t
RN e

b)

3=
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17.3 Consumer's surplus
CS =170.67 CHF (rounded)
17.4 Consumer's surplus
CS = 83.33 CHF (rounded)
17.5 Producer's surplus
PS =2766.67 CHF (rounded)
17.6 a) Equilibrium quantity
x=5
Equilibrium price
p =56 CHF
b) Consumer's surplus
CS = 83.33 CHF (rounded)
c) Producer's surplus
PS = 133.33 CHF (rounded)
17.7 a) 1% statement
b) 3" statement
c) 3" statement
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