
UNIVERSITY OF AMSTERDAM
FACULTY FNWI Practice exam mathematics A; 2.5 hour

This is a 2.5 hour exam.
The exam consists of 11 questions.
A maximum of 72 marks can be obtained for this exam.
In front of each item is stated how many marks it is worth.

There is a formula chart at the beginning of the exam. Other formula charts
are not allowed. It is not permitted to use a calculator.

Write down a full algebraic solution at each question. No marks will be
given for an answer without a worked-out solution.

Good luck!
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Formulas

Differentiation

name of rule form of formula derivative

sum rule f + g (f + g)′ = f ′ + g′

difference rule f − g (f − g)′ = f ′ − g′

product rule f · g (f g)′ = f ′g + f g′

quotient rule
f

g

(
f

g

)′

=
g · f ′ − f · g′

g2

chain rule f(x) = h (u(x)) f ′(x) = h′ (u(x)) · u′(x)

Logarithm

rule conditions

logg(a) + logg(b) = logg(ab) g > 0, g ̸= 1, a > 0, b > 0

logg(a)− logg(b) = logg
(
a
b

)
g > 0, g ̸= 1, a > 0, b > 0

logg
(
ak
)
= k · logg(a) g > 0, g ̸= 1, a > 0

logc(a) =
logg(a)

logg(c)
g > 0, g ̸= 1, a > 0, c > 0, c ̸= 1
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1. Two functions f and g are given by

f(x) = x2 + 4x+ 6 en g(x) = 1− 2x.

The graphs of the functions f and g are drawn in Figure 1.

g

f

Figuur 1: The graphs of the functions f and g.

(a)3m Calculate the coordinates of the intersection points of f and g.
Give an exact answer.

(b)2m Calculate the product of the functions f and g. In other words:
determine the function h(x) where h(x) = f(x) · g(x). Simplify
the resulting polynomial as much as possible.

(c)3m Calculate the x-coordinates of the extreme values of the function
h(x) = f(x) · g(x). Give an exact answer. It is not neccesary to
point out which of the extreme values is a minimum or maximum.

(d)3m For which value of x between −5 and −1 is there a maximum in
the vertical distance between the functions f and g?

2. Assume that the amount of duckweed in a pond doubles every three
days. The surface area of the pond covered by duckweed on the first
day is equal to 0.5 m2.

(a)1m What is the growth factor g per day? Give an exact answer.
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(b)2m What is the general formula which describes the covered surface
of the pond by duckweed, with time unit t in days?

(c)3m How many days does it take before the duckweed covers an aera
of 13 m2 of the pond? Give an exact answer.

(d)2m After a while the nutrition in the water for the duckweed is not
enough anymore. The duckweed dies off with 30% a week. What
is the corresponding growth factor per two weeks? Give an exact
answer.

3. Consider the two functions below. Determine the zeros, minima, and
maxima of these functions. Furthermore, determine the values of x for
which the functions are defined, the so-called domain, and which values
the functions can take, the so-called range.

(a)6m
f(x) = −2x3 + x2 + 4x

(b)5m

g(x) =
4x− 5

10− 3x

4. Solve the following equations. Give an exact answer.

(a)4m
√
6x− 2 = 2x

(b)4m 71−x =
√
7

5.6m The general formula for a sine wave is

f(t) = B + A sin(2πft+ ϕ)

Write down the function rule f(t) of the sine wave of the following
graph.
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Figuur 2: The graph of the sine wave f .

6. Differentiate the following functions:

(a)4m
f(x) = log3(2x)− 4

(b)2m
g(x) = x

√
x

7.4m Calculate the following sum. Use the sum formulas. Give an exact
answer.

8∑
k=3

(3 · 2k)

8. A basket contains 25 lemons and 5 limes. Someone randomly grabs five
fruits from the basket.

(a)3m What is the probability that five limes are grabbed?

(b)3m What is the probability that more than three limes are grabbed?

Give exact answers.

9.2m To decorate an edge of tile on a wall in a bathroom, with a length of
20 tiles, someone bought 20 tiles in five different colours (four tiles of
each colour). How many different edges of tiles can be composed using
the bought tiles? Tiles of the same colour may sit next to each other.
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10.2m At a four-choice test, you guess all twenty questions. Calculate the
probability that you answered half of the questions correctly. Provision
of the calculation method suffices; you do not have to calculate the
integer value.

11. A manufacturer produces beer bottles with a mean volume of 330 mL
and a standard deviation of 10 mL.

(a)4m What is the probability that a randomly selected beer bottle has
a volume greater than 335 mL?

(b)4m What is the probability that the volume of a randomly selected
beer bottle deviates more than 15 mL from the volume specified
on the bottle?

Use the attached table of the cumulative standard normal distribution
in this exercise. Round your final answer for each question to a precision
of three decimals.
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Cumulative standard normal distribution

Figuur 3: The table for the cumulative standard normal distribution. For
example Φ(1.65) = P (Z ≤ 1.65) = 0.9505.
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