
End of Chapter Revision Sheet: Differential Equations  6th Year 

Q1. Solve 
𝑑𝑦

𝑑𝑥
= 6𝑦 sin 𝑥, given 𝑦 = 1 when 𝑥 = 𝜋. 

Q2. Solve 
𝑑𝑦

𝑑𝑥
= √1 − 𝑦2 if 𝑦 = 0 when 𝑥 = 1. 

Q3. Solve the following differential equation: 𝑥
𝑑𝑦

𝑑𝑥
= 𝑦 − 𝑥𝑦, if 𝑦 = 3 when 𝑥 = 5. 

Q4. Solve the following differential equation: 3
𝑑𝑦

𝑑𝑥
+

𝑥

𝑥2 + 1
= 0, if 𝑦 = 2 when 𝑥 = 0. 

Q5. Solve 𝑥
𝑑𝑦

𝑑𝑥
= (1 + 2𝑥2)𝑦2, given that 𝑦 = 1 when 𝑥 = 1. 

Q6. Solve the following differential equation: 
𝑑𝑦

𝑑𝑥
+ 𝑦2 cos 𝑥 = 0, if 𝑦 = 2 when 𝑥 =

𝜋

6
. 

Q7. 200
𝑑𝑣

𝑑𝑡
= 1600 + 𝑣2, if 𝑣 = 0 when 𝑡 = 50. Find 𝑣 when 𝑡 = 55. 

Q8. 
𝑑𝑣

𝑑𝑡
= 𝑔 − 𝑘𝑣 where 𝑔 and 𝑘 are constants. Given that 𝑣 = 0 when 𝑡 = 0, find the general 

solution. 

Word Problems: 

Q9. A body of mass 2 𝑘𝑔 is subjected to a retarding force of 6√𝑣 𝑁. At an instant its velocity is 

9 𝑚/𝑠. Find how long is required for the body to come to rest. 

Q10. At an instant a body has a velocity of 10 𝑚/𝑠 and is undergoing a retardation of (1 + 𝑣) 𝑚/𝑠2. 

How long does it take to come to rest? 

Q11. The deceleration of a body is proportional to its speed. Find the constant of proportionality, 

𝑘, if the speed decreases from 20 𝑚/𝑠 to 10 𝑚/𝑠 in 5 𝑠.  

Q12. A particle of mass 𝑚 is thrown vertically upwards at 50 𝑚/𝑠 against a resistance of 0.05𝑣2 𝑁 

per unit mass. Find 

(i) the maximum height reached by the particle 

(ii) the time to reach the maximum height 

(iii) the height and time as above, if air resistance is ignored 

Q13. A car of mass 600 𝑘𝑔 has an engine that works at a constant rate of 42 𝑘𝑊. Find the time 

taken to accelerate from 10 𝑚/𝑠 to 30 𝑚/𝑠. 

Q14. The population in a region is decreasing at t rate of 2% every 4 years. If the population of 

the region was 150,000 in 2000, what would you expect its population to be in 2025, based on 

this rate of decrease? 

Q15. The initial mass of a radioactive isotope was 600 𝑔. The half-life of the isotope is 10 days 

(this is the time taken for half of the mass to decay radioactively). Find the mass of the 

isotope after 50 days. 

Q16. A car of mass 600 𝑘𝑔 moves along a flat horizontal road against a resistance of 150𝑣 𝑁, where 

𝑣 is the speed of the car in 𝑚/𝑠. The engine has a constant power output of 120𝑘𝑊. 

(i) Show that the equation of motion of the car is 4
𝑑𝑣

𝑑𝑡
=

800 − 𝑣2

𝑣
. 

(ii) Calculate the time it takes the car to accelerate from 20 𝑚/𝑠 to 25 𝑚/𝑠. 

(iii) Find the maximum speed that the car can reach. 

 

Answers: 

Q1. 𝑦 = 𝑒−6(cos 𝑥 + 1) Q2. 𝑦 = sin(𝑥 − 1) Q3. 𝑦 =
3

5
𝑥. 𝑒5 − 𝑥 Q4. 𝑦 = −

1

6
ln(𝑥2 + 1) + 2 

Q5. 𝑦 =
1

2 − ln 𝑥 − 𝑥2 Q6. 𝑦 =
1

sin 𝑥
 Q7. 62.296 Q8. 𝑣 =

𝑔 − 𝑔𝑒−𝑘𝑡

𝑘
 

Q9. 𝑡 = 2 𝑠 Q10. 𝑡 = 2.4 𝑠 Q11. 𝑘 = 0.1386 or 
ln 2

5
  

Q12. (i) 26.21 𝑚 (ii) 1.86 𝑠 (iii) 127.55 𝑚, 5.1 𝑠  Q13. 
400

7
 𝑠 or 57.14 𝑠 Q14. 132,209 

Q15. 18.76 𝑔 Q16. (ii) 1.65 𝑠  (iii) 20√2 𝑚/𝑠 or 28.28 𝑚/𝑠 



Past Exam Questions: 

SEC HL Sample Q3(a) 

 
2024 Q6(b) 

 

 
2023 Deferred Q4

 
Past Exam Questions: 

Sample Paper: 𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 + 𝑠0 2024: (i) 𝑣 = √4 ln( 

2

2 − 𝑠
)  (ii) 0.806 𝑚/𝑠  

2023 Deferred: (i) 𝑃 = 20𝑒0.08𝑡  (ii) 52 𝑤𝑒𝑒𝑘𝑠  (iii) See worked solutions (iv) 𝑃 =
20𝐾𝑒0.08𝑡

𝐾 – 20 + 20𝑒0.08𝑡 
 

 


