
Calculus for the 
Social Sciences
Course booklet

Mathematics for economics students. 
Contains functions, differentiation, 

(multivariate) optimisation, focus subjects 
like elasticity, and more applications.



ABOUT & PRICING

About SOWISO
SOWISO offers:
•	 a homework, practice and learning environment;
•	 personalised feedback on all answer attempts;
•	 different testing and assessment tools;
•	 customisable mathematics courses with explanations, 

examples, and endless randomised practice exercises;
•	 an authoring tool to create original material;
•	 learning analytics giving detailed insight into student 

performance;
•	 integration with your LMS/VLE.

Our learning environment guides students along as they solve 
problems. When doing exercises, students can enter open 
answer calculations or mathematical formulas. The software 
will analyse their answer and provide targeted feedback 
and hints helping the student understand the next step in the 
solution process, and/or highlight any mistakes they made. 

SOWISO increases student engagement and saves 
teachers time checking and grading! 

Pricing
SOWISO partners with higher education institutions on a SAAS 
licensing basis.  

The cost for the platform starts at € 5.50 per student per year, 
with an additional per student per year fee of € 7.50 per course.

A second licensing model is one in which students pay for their 
own license in our webshop. 
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COURSE STRUCTURE

Our digital courses are a 
fully interactive alternative 
for paper books and offer a 
personalised and adaptive 
learning experience that 
fits today’s generation of 
students.
How are courses structured?
The courses are structured in chapters and subchapters 
consisting of units. The unit subjects are listed in more detail on 
the following pages.

Each unit consists of (at least) one theory page and one 
package of exercises. 

Theory pages contain explanations, (randomised) examples 
and visualisations and (interactive) graphs. 

The packages of exercises contain on average around 10 
exercises. Each of these exercises are randomised, allowing for 
endless practicing, and include targeted hints and personalised 
feedback for the students while solving the exercises.
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Chapter 1: Functions (23 topics)

1.	 Introduction to functions (7 topics)
a.	The notion of function
b.	Arithmetic operations for functions
c.	The range of a function
d.	Functions and graphs
e.	The notion of limit
f.	 Continuity
g.	Arithmetic operations for continuity

2.	 Lines and linear functions (6 topics)
a.	Linear functions with a single unknown
b.	The general solution of a linear equation
c.	Systems of equations
d.	The equation of a line
e.	Solving systems of equations by addition
f.	 Equations and lines

3.	 Quadratic functions (4 topics)
a.	Completing the square
b.	The quadratic formula
c.	Factorization
d.	Solving equations with factorization

4.	 Polynomials (2 topics)
a.	The notion of polynomial
b.	Calculating with polynomials

5.	 Rational functions (1 topic)
a.	The notion of a rational function

6.	 Power functions (2 topics)
a.	Power functions
b.	Equations of power functions 

COURSE CONTENT



THEORY EXAMPLES
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Theory example



7.	 Applications (1 topic)
a.	Applications of functions

Chapter 2: Operations for functions (15 topics)

8.	 Inverse functions (4 topics)
a.	The notion of inverse function
b.	Injective functions
c.	Characterizing invertible functions

9.	 Exponential and logarithmic functions (6 topics)
a.	Exponential functions
b.	Properties of exponential functions
c.	Growth of an exponential function
d.	Logarithmic functions
e.	Properties of logarithms
f.	 Growth of a logarithmic function

10.	New functions from old (4 topics)
a.	Translating functions
b.	Scaling functions
c.	Symmetry of functions
d.	Composing functions

11.	 Applications (1 topic)
a.	Applications of operations for functions

Chapter 3: Introduction to differentiation (7 topics)

12.	Definition of differentiation (2 topics)
a.	The notion of difference quotient
b.	The notion of derivative

13.	Calculating derivatives (1 topic)
a.	Derivatives of polynomials and power functions

14.	Derivatives of exponential functions and logarithms  
(3 topics)



EXERCISE EXAMPLES
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Practise example

Practise example



a.	The natural exponential function and logarithm
b.	Rules of calculation for exponential functions and  

      logarithms
c.	Derivatives of exponential functions and logarithms

15.	Applications (1 topic)
a.	Applications

Chapter 4: Rules of differentiation (9 topics)

16.	Rules of computation for the derivative (6 topics)
a.	The sum rule for differentiation
b.	The product rule for differentiation
c.	The quotient rule for differentiation
d.	The chain rule for differentiation
e.	Exponential functions and logarithmic derivatives  

	 revisited
f.	 The derivative of an inverse function

17.	Applications of derivatives (3 topics)
a.	Tangent lines revisited
b.	Approximation
c.	Elasticity

Chapter 5: Applications of differentiation (5 topics)

18.	Analysis of functions (3 topics)
a.	Monotonicity
b.	Local minima and maxima
c.	Analysis of functions

19.	Higher derivatives (1 topic)
a.	Higher derivatives

20.	Applications (1 topic)
a.	Applications of differentiation 

 



THEORY EXAMPLE
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Theory example



Chapter 6: Multivariate functions (9 topics)

21.	Basic notions (4 topics)
a.	Functions of two variables
b.	Functions and relations
c.	Visualizing bivariate functions
d.	Multivariate functions

22.	Partial derivatives (4 topics)
a.	Partial derivatives of the first order
b.	Chain rules for partial differentiation
c.	Higher partial derivatives
d.	Elasticity in two variables

23.	Applications (1 topic)
a.	Applications of multivariate functions

Chapter 7: Optimization (7 topics)

24.	Extreme points (6 topics)
a.	Stationary points
b.	Minimum, maximum and saddle point
c.	Criteria for extrema and saddle points
d.	Convexity and concavity
e.	Criterion for a global extremum
f.	 Hessian convexity criterion

25.	Applications (1 topic)
a.	Applications of optimization

Chapter 8: Constrained optimization (5 topics)

26.	The Lagrange multiplier method (3 topics)
a.	Lagrange multipliers
b.	Lagrange multiplier interpretation
c.	Lagrange’s theorem 



27. Suffi  cient conditions for optimality (2 topics)
a. Convexity conditions for global optimality
b. Second-order conditions for local optimality

THEORY EXAMPLE

Missing something? SOWISO allows teachers to create their 
own content in our authoring environment.

Theory example
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