Summer Work-IB Math Year 2
2021-2022

Below you will findtwelve IB style problemghat range from easy to difficult
There will be some questions for which you cannot answerypart, but every
guestion can be solved least partially You are expected to give your best effort
towardall questions to receive full credit on the summer assignni@aéstions
worthless than 1@narks come from Paper hdquestions worth more than 10
marks come from Paper 2. You should be able to solvesaiaticof the Paper 1
guestions in ful(exceptions: questions 11 and 12t will likely only be able to
solve bits and pieces of the Paper 2 questions.

We will spend the first week of class reviewing the questions and answers to gain
exposure to theB markshemes.

Question 1

[Maximum mark: 6]

At the end of a school day, the Headmaster conducted a survey asking students in how many
classes they had used the internet.

The data is shown in the following table.

Number of classes in which
the students used the internet 0 ! 2 3 4 5 6
Number of students 20 24 30 k 10 3 1
(a) State whether the data is discrete or continuous. [1]

The mean number of classes in which a student used the internet is 2.
(b) Find the value of k. [4]

It was not possible to ask every person in the school, so the Headmaster arranged the
student names in alphabetical order and then asked every 10th person on the list.

(c) Identify the sampling technique used in the survey. 1]



Question 2

[Maximum mark: 5]

The perimeter of a given square P can be represented by the function P(A4) = 4\/2 , A=0,
where A is the area of the square. The graph of the function P is shown for 0 < 4 < 25.

20+
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Area (A)

(a) Write down the value of P(25). [1]

(3]
(1]

(b) On the axes above, draw the graph of the inverse function, P'.

(c) In the context of the question, explain the meaning of P~'(8) = 4.




Question 3

[Maximum mark: 6]

Professor Vinculum investigated the migration season of the Bulbul bird from their natural
wetlands to a warmer climate.

He found that during the migration season their population, P could be modelled by
P =1350+400(1.25)", 1= 0, where t is the number of days since the start of the
migration season.
(a) Find the population of the Bulbul birds,
(i)  atthe start of the migration season.
(ii)  inthe wetlands after 5 days. [3]

(b) Calculate the time taken for the population to decrease below 1400. [2]

(c) According to this model, find the smallest possible population of Bulbul birds during the
migration season. [1]

Question 4

[Maximum mark: 5]

Helen is building a cabin using cylindrical logs of length 2.4m and radius 8.4cm. A wedge is
cut from one log and the cross-section of this log is illustrated in the following diagram.

diagram not to scale

(@) Find 50° in radians. (1]

(b) Find the volume of this log. [4]



Question5

[Maximum mark: 6]

Mr Burke teaches a mathematics class with 15 students. In this class there are 6 female
students and 9 male students.

Each day Mr Burke randomly chooses one student to answer a homework question.

In the first month, Mr Burke will teach his class 20 times.

(a) Find the probability he will choose a female student 8 times. [2]
The Head of Year, Mrs Smith, decides to select a student at random from the year group to

read the notices in assembly. There are 80 students in total in the year group. Mrs Smith

calculates the probability of picking a male student 8 times in the first 20 assemblies is

0.153357 correct to 6 decimal places.

(b) Find the number of male students in the year group. [4]

Question 6

[Maximum mark: 6]

Jae Hee plays a game involving a biased six-sided die.

The faces of the die are labelled -3, -1, 0, 1, 2 and 5.

The score for the game, X, is the number which lands face up after the die is rolled.
The following table shows the probability distribution for X

Score x -3 -1 0 | 2 5

PX=0) | — | p | = | = | = | =

(a) Find the exact value of p. [1]
Jae Hee plays the game once.

(b) Calculate the expected score. [2]
Jae Hee plays the game twice and adds the two scores together.

(c) Find the probability Jae Hee has a total score of —3. [3]



Question 7

[Maximum mark: 15]
The Happy Straw Company manufactures drinking straws.

The straws are packaged in small closed rectangular boxes, each with length 8 cm, width 4cm
and height 3 cm. The information is shown in the diagram.
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(@) Calculate the surface area of the box in cm”.

(b) Calculate the length AG.

dP
Each week, the Happy Straw Company sells x boxes of straws. It is known that — =—-2x+ 220,
x>0, where P is the weekly profit, in dollars, from the sale of x thousand boxes.

(c) Find the number of boxes that should be sold each week to maximize the profit.
The profit from the sale of 20 000 boxes is $1700.
(d) Find P(x).

(e) Find the least number of boxes which must be sold each week in order to make a profit.

(2]
(2]

(3]

(5]
(3]



Question 8

[Maximum mark: 18]
In this question, give all answers to two decimal places.

Bryan decides to purchase a new car with a price of €14 000, but cannot afford the full amount.
The car dealership offers two options to finance a loan.

Finance option A:

A 6 year loan at a nominal annual interest rate of 14 % compounded quarterly.
No deposit required and repayments are made each quarter.

(@) (i) Find the repayment made each quarter.

(i)  Find the total amount paid for the car.

(iii)  Find the interest paid on the loan. 71
Finance option B:

A 6 year loan at a nominal annual interest rate of r % compounded monthly. Terms of the
loan require a 10% deposit and monthly repayments of €250.

(b) (i) Find the amount to be borrowed for this option.
(i)  Find the annual interest rate, r. [5]
(c) State which option Bryan should choose. Justify your answer. [2]

Bryan chooses option B. The car dealership invests the money Bryan pays as soon as they
receive it.

(d) Ifthey invest it in an account paying 0.4 % interest per month and inflation is 0.1 %
per month, calculate the real amount of money the car dealership has received by
the end of the 6 year period. [4]



Question9

[Maximum mark: 12]

Slugworth Candy Company sell a variety pack of colourful, shaped sweets.

The sweets are produced such that 80 % are star shaped and 20 % are shaped like a
crescent moon. It is known that 10 % of the stars and 30 % of the crescent moons are

coloured yellow.

(a) Asweetis selected at random.

(i) Find the probability that the sweet is yellow.

(i) Given that the sweet is yellow, find the probability it is star shaped.

According to manufacturer specifications, the colours in each variety pack should be

distributed as follows.

Colour

Brown

Red

Green

Orange

Yellow

Purple

Percentage (%)

15

25

20

20

10

10

Mr Slugworth opens a pack of 80 sweets and records the frequency of each colour.

Colour

Brown

Red

Green

Orange

Yellow

Purple

Observed Frequency

10

20

16

18

12

4

To investigate if the sample is consistent with manufacturer specifications, Mr Slugworth
conducts a y* goodness of fit test. The test is carried out at a 5% significance level.

(b) Write down the null hypothesis for this test.

(c) Copy and complete the following table in your answer booklet.

Colour

Brown

Red

Green

Orange

Yellow

Purple

Expected Frequency

(d) Write down the number of degrees of freedom.

(e) Find the p-value for the test.

(f)  State the conclusion of the test. Give a reason for your answer.

[4]

(1
(2]

(1]
(2
(2]



Question10

[Maximum mark: 7]

A town is planning to construct a jogging path in a grass field 170 m long and 70 m wide.
The path is to be the shape of a rectangle with two semicircles of radius z, as shown in the
diagram. The sides of the rectangle connecting the circles are to be 100 m long.

100 m

Write down a function, P, in metres, for the perimeter of the jogging path, in terms of
the radius, z.

Determine the domain and range of P, taking into consideration the dimensions of the
grass field.

Find an equation for the inverse function P~'(z). Express your answer in the form
P lYz)=mz+ec.

The designers of the path are deciding whether the total length of the path should be 300 m,
400 m, or 500 m. The designers want to maximise the perimeter of the path, but fit the path
in the grass field.

(d)

Determine which length is most suitable, given the dimensions of the grass field.

(1]

2l

2]

2]



Question 11

[Maximum mark: 6]

The rate, 4, of a chemical reaction at a fixed temperature is related to the concentration of
two compounds, B and C, by the equation

A=kB*C”,where x, y, keR.

A scientist measures the three variables three times during the reaction and obtains the
following values.

Experiment A (moll™'s™) B (mol ™) C (moll™)
1 5.74 2.1 34
2 2.88 LS 24
3 0.980 0.8 1.9
Find x, y and £.
Question 12

[Maximum mark: 5]
A particle, A, moves so that its velocity (vms™') at time ¢ is given by v=2sinz, 1>0.

The kinetic energy (E) of the particle A is measured in joules (J) and is given by E = 5.

(a) Write down an expression for £ as a function of time. [1]
dE

(b) Hence find . [2]
t

(c) Hence or otherwise find the first time at which the kinetic energy is changing at
arateof 5Js™. [2]



