CENTRALE COMMISSIE VOORTENTAMEN WISKUNDE

Entrance Exam “Wiskunde A”
Date:

28 July 2014

Time:

14.00 – 17.00

Please read the instructions below carefully before answering the questions.
– This exam consists of 7 questions, with in total 23 sub-questions.
– Points that can be scored:
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You will pass the exam if you score a total of at least 45 points out of a possible 90
points.
– Make sure your name is clearly written on every answer sheet.
– Show all your calculations clearly. Illegible answers and answers without a calculation
or an explanation of the use of your (graphing) calculator are invalid.
– Write your answers in ink. Do not use a pencil, except when drawing graphs.
– You can use a (graphing) calculator. The use of hand-held computers is not allowed.
If there is doubt about the status of your equipment, the exam monitor will decide
whether it is allowed for use during the exam.
– On page 6 you will find a list of formulas that you may use during this exam. On the
last pages of this exam you will find tables of the binomial and standard normal distributions. The use of other formula sheets or books (like BINAS) is not allowed.
– You can use a dictionary if it is approved by the exam monitor.
– Please switch off your mobile telephone.
– Please check www.ccvx.nl for further information on this exam (unfortunately in
Dutch only). Answers to the questions will be published on this website next week.
Do not call the Open Universiteit, since they do not have any further information about
this exam.

1

Functions
Given is a function f with f (1) = 256 and f (5) = 2401.

4 pt

a Compute f (2) in case this is a linear function.

4 pt

b Also compute f (2) in case this is an exponential function.

The function g is given by g(x) = 2x3 − 15x2 + 36x.
c Solve algebraically: g(x) = 0.

4 pt

There are two points on the graph of g where the function has an extreme value.
d Compute the coordinates of these two points algebraically.

5 pt

2

Garden chairs
A factory produces luxury garden chairs.
The selling price in euros (p) of these chairs is a function of q, the number of chairs that
are produced. This function is given by the formula
√
p(q) = 250 − 4 q
The cost in euros (C) for the production of these chairs is given by
C(q) = 50,000 + 40q

3 pt

a Show that the profit in euros (P) is given by

√
P(q) = 210q − 4q q − 50,000
7 pt

b Compute the maximal profit algebraically and compute the price of the garden chairs

when the profit is maximal.
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3

Ferris wheel
Jack takes a ride on a Ferris wheel (the big wheel on a country fair). First, the gondolas
one by one stop at the entry platform which is located at the lowest point of the Ferris
wheel. Once the gondolas are filled, the Ferris wheel runs for five minutes. The height
(in meters above street level) of Jack’s gondola is called H. During the five minutes that
the Ferris wheel is turning, this height is given by the formula


(t in minutes)
H(t) = 11 + 10 sin π( 58 t + 56 )

2 pt

a At what height is the floor of Jack’s gondola at t = 0?

3 pt

b Is Jack’s gondola moving upwards or downwards at t = 0? Explain!

2 pt

c Compute algebraically the height of the floor of a gondola at the entry platform.

4 pt

d Compute algebraically the number of rounds that the Ferris wheel turns in five

minutes.

4

Waste
In Wasteland, currently each week 50 kilotons of waste is given to the garbage man.
There is a campaign to reduce the amount of waste. According to research by the agency
that runs this campaign, the amount of waste will be reduced according to the formula
A=

1400t + 7000
98t + 140

In this formula, A is the amount of waste in kilotons per week and t is the time in years,
with t = 0 on 1 August 2014.
dA
to show that the amount of waste is indeed decreasdt
ing according to this formula.

5 pt

a Use the derivative function

4 pt

b Compute algebraically in which year the amount of waste will be reduced to 20 kilo-

tons according to this formula.
According to an environmental movement, the weekly amount of waste is not given by
the formula of the campaign agency, but by the formula
A = 50 − 15 log(9t + 1)
with A and t as indicated above.
4 pt

c Compute algebraically in which year the amount of waste is reduced to 20 kilotons

per week according to the formula of the environmental movement.
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5

Internet in the train?
In many Dutch intercity trains you can use free internet. On the line between Zwolle and
Arnhem, 60% of the trains is equipped with an internet connection. However, if there
is such a connection in the train, there is a 25% chance that a passenger is not able to
connect to the internet.
Jackie often travels by train between Zwolle and Arnhem. She does not travel at a fixed
time, so we can assume that the availability of the internet for all these train rides are
independent events.
On a day Jackie needs to send an e-mail, but she has only time to do so during the train
ride. She travels from Zwolle to Arnhem in the morning of that day and she goes back in
the afternoon. If she cannot send her e-mail on the morning ride, she will try again in the
afternoon.
a Show that the probability that Jackie cannot send her e-mail on the morning ride is

3 pt

equal to 0.55.
3 pt

b Compute the probability that she sends the e-mail on the afternoon ride.

4 pt

c Compute the probability that on the next 20 train rides that Jackie makes between

Zwolle and Arnhem, she wil not be able to send an e-mail in more than 9 cases.
Give your answer rounded off to four digits behind the decimal dot.

6

Prizes and vouchers
Shopping Center “The Garden” celebrates its 25th anniversary with a wheel of fortune.
For every 25 euro you spend at the shopping center, you can give a twist to the wheel of
fortune. This wheel consists of 12 equally sized boxes, which at every new twist have the
same probability of being drawn. On each box, the prize that you can win is indicated.
On the wheel, there are 8 prizes with a value of 5 euro, 3 prizes with a value of 10 euro
and there is one prize with a value of 25 euro. At the beginning of the celebration a large
number of all prizes is available.
On the first day of this celebration, Annie spends 75 euro at the shopping center, so she
can twist the wheel of fortune three times and she gets three prizes.

4 pt

a Compute the probability that the total value of these prizes equals 20 euro.

4 pt

b Compute the probability that the total value of these prizes is larger than 30 euro.

Give your answer rounded off to four digits behind the decimal dot.
On the last day of this celebration, almost all available prizes are given away. Therefore, a box is made which contains 120 enveloppes. In 80 of these enveloppes there is a
voucher of 10 euros, in 30 of these enveloppes there is a vouchers of 20 euros and in the
remaining 10 enveloppes there is a voucher of 30 euros. The enveloppes are well mixed
and from the outside the value of the coupon cannot be determined. On this last day, the
first 120 customers may randomly select one enveloppe from this box.
5 pt

c Compute the probability that the total value of the coupons that the first three cus-

tomers of this day get, equals 50 euro.
Give your answer rounded off to four digits behind the decimal dot.
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7

4 pt

Farmer Fred
Last year, the weight of the apples from the harvest of Farmer Fred was normally distributed with an average of 99 grammes an a standard deviation of 10 grammes.
In a box, there are 25 randomly selected apples from this harvest.
a Compute the probability that the total weight of these 25 apples is larger than

2500 grammes.
Give your answer rounded off to four digits behind the decimal dot.
The apples are divided into three weight classes:
Small: up to 90 grammes
Middle: from 90 grammes to 110 grammes
Big: over 110 grammes
4 pt

b How many of the 25 apples in the box can be expected in the Middle class?

Farmer Fred wants to know whether the average weight of the apples in this year’s harvest is equal to last year’s 99 grammes. To test this, he weighs 9 randomly selected apples from this year’s harvest. In this test, he assumes that the weight is again normally
distributed with a standard deviation of 10 grammes and he takes significance level
α = 0.05.
2 pt

c State the null hypothesis and the alternative hypotheses for this test.

The weights of these 9 apples are: 89, 101, 90, 93, 96, 85, 91, 92 and 100 grammes.
6 pt

d What is the conclusion of this test?
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List of formulas for the exam Wiskunde A
Probability
If X and Y are any random variables, then: E(X + Y) = E(X) + E(Y)
p
If furthermore X and Y are independent, then: σ(X + Y) = σ2 (X) + σ2 (Y)
√
n-law:
For n independent repetitions of the same experiment where the result of each experiment is a random variable X, the sum of the results is a random variable S and the mean of the results is a random variable X.
√
E(S ) = n · E(X)
σ(S ) = n · σ(X)
σ(X)
E(X) = E(X)
σ(X) = √
n
Binomial Distribution
If X has a binomial distribution with parameters n (number of experiments) and p (probability of succes at
each experiment),
! then:
n
P(X = k) =
· pk · (1 − p)n−k with k = 0, 1, 2, . . . , n
k
p
Expectation: E(X) = n · p
Standard deviation: σ(X) = n · p · (1 − p)
Normal Distribution
If X is a normally distributed random variable with mean µ and standard deviation σ, then:

X−µ
g − µ
Z=
has the standard normal distribution and P(X < g) = P Z <
σ
σ
Differentiation
rule

function

derivative function

Sum rule

s(x) = f (x) + g(x)

s0 (x) = f 0 (x) + g0 (x)

Product rule

p(x) = f (x) · g(x)

p0 (x) = f 0 (x) · g(x) + f (x) · g0 (x)

Quotient rule

q(x) =

Chain rule

k(x) = f (g(x))

f (x)
g(x)

f 0 (x) · g(x) − f (x) · g0 (x)
(g(x))2
dk d f dg
k0 (x) = f 0 (g(x)) · g0 (x) or
=
·
dx dg dx
q0 (x) =

Logarithms
rule

conditions

logg a + logg b = logg ab
a
logg a − logg b = logg
b
logg a p = p · logg a

g > 0, g , 1, a > 0, b > 0

logg a =

g > 0, g , 1, a > 0, b > 0
g > 0, g , 1, a > 0

log p a

g > 0, g , 1, a > 0, p > 0, p , 1

log p g

Arithmetic and geometric sequences
Arithmetic sequence:
Geometric sequence:
In both formulas

Sum =

· number of terms · (ue + ul )
ul+1 − ue
Sum =
(r , 1)
r−1
e = number first term of the sum; l = number last term of the sum.
1
2
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