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Exam EBA2910 Mathematics for Business Analytics
Date June 19th 2020 at 0900 - 1600

The following applies to this exam:

a) The answer paper must be written and prepared individually. Collaboration with others is not
permitted and is considered cheating.
b) All answer papers are automatically subjected to plagiarism control. Students may also be called
in for an oral consultation as additional verification of an answer paper.
c) Your answers must be written by hand. All answers must be justified based on the
theory in the course, and the justifications are especially important for home exams.

Question 1.

The functions f and g have domain of definition [−1,3], and the graphs of the derivatives f ′(x) and
g′(x) are shown in Figure 1.

Find the slopes of the tangents of the functions f and g at x = 1.a)

Find the x-coordinates of the minimum points of the functions f and g.b)

Determine whether the functions f and g have inverse functions.c)
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Figure 1. The graph of y = f ′(x) on the left and of y = g′(x) on the right

Question 2.

Consider the linear system A · x = b, where

A =

 3 a −2
a a2 + 1 −a
−2 −a 3

 , x =

x
y
z

 , b =

1
0
1


and a is a parameter.

Solve the linear system using Gaussian elimination when a = 2. Show all row operations.a)

Compute det(A), and determine all values of a a such that Ax = b has exactly one solution.b)

Find A−1 when a = 0.c)

Determine the value of An · b when n is a large integer and a = 2.d)

Question 3.

The rational function f is given by the functional expression f(x) = Q(x)/L(x), where Q(x) is a
quadratic polynomial and L(x) is a linear polynomial. The graph of f is shown in Figure 2.

Find the asymptotes of f .a)

Find the functional expression of f , and compute f ′(x).b)

Determine whether f has global maxima or minima.c)
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Figure 2. The graph of y = f(x)

Question 4.

Compute the integrals. Show the integration rules you use.∫
x(1− x)2 dxa)

∫
x

1− x2
dxb)

∫
x

(1−
√
x)2

dxc)

The function f is defined for −4 ≤ x ≤ 3 and has the graph shown in Figure 3.

Which value of a gives the greatest value for the definite integral

∫ a

−4
f(x) dx?d)
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Figure 3. The graph of y = f(x)
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Question 5.

Consider the function f(x) = xex.

Explain why the equation f(x) = −1 does not have any solutions.a)

Let W = f−1 be the inverse function of f(x) = xex, x ≥ −1. Determine whether W is an

increasing or a decreasing function.

b)

Question 6.

The curve C in the xy-plane is given by the equation 4x2 − 24x + t2y2 = 64, where t is a parameter.

Show that C is an ellipse for t 6= 0, and sketch the curve C for suitable values of t.a)

Find the stationary points of f(x,y) = xy and classify them.b)

Solve max f(x,y) = xy when 4x2 − 24x + 16y2 = 64 by Lagrange’s method.c)

Show suitable level curves of f(x,y) = xy in the same figure as the ellipse 4x2−24x+16y2 = 64,

and explain the connection between these curves and the solution of the Lagrange problem.

d)
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