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5.6 Differential Equations

Question Paper

Course DP IB Maths

Section 5. Calculus

Topic 5.6 Differential Equations

Difficulty Medium

Time allowed: 90

Score: /68

Percentage: /100
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[3 marks]

[2 marks]

[4 marks]

Question 1a

Question 1b

Question 2a
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[4 marks]

[5 marks]

Question 2b

Question 3a

Use separation of variables to solve each of the following differential equations for which satisfies the given boundary

condition:

a)

dy
dx =xy2; y ( )2 =1
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[5 marks]

Question 3b

b)

( )x+3
dy
dx =sec y ; y ( )−2 =

3π
2
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[2 marks]

[4 marks]

Question 4a

Question 4b
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[3 marks]

[2 marks]

[1 mark]

Question 4c

Question 4d

Question 5a

At any point in time, the rate of growth of a colony of bacteria is proportional to the current population size. At time t=0
hours, the population size is 5000.

a)

Write a differential equation to model the size of the population of bacteria.
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[6 marks]

[5 marks]

Question 5b

After 1 hour, the population has grown to 7000.

b)

By first solving the differential equation from part (a), determine the constant of proportionality.

Question 5c

c)

(i)

Show that, according to the model, it will take exactly 
ln 20

ln 7−ln 5   hours (from t=0)  for the population of bacteria to grow to 

100 000.

(ii)

Confirm your answer to part (c)(i) graphically.
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[1 mark]

Question 6a
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[6 marks]

Question 6b
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[3 marks]

[3 marks]

Question 7a

Question 7b
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[1 mark]

[3 marks]

Question 7c

Question 8a

Question 8b
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[5 marks]
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