
ENGR-213 RECOMMENDED PROBLEMS (WEEK 1-6) 

1.1 Definition and Terminology: 1,3,5,6,8,10,11,13,14,21,23  

 

 

 

 

 

 

 
 

 

 

 

 

1.2 Initial Value Problems: 7,9,11,12,17,18  

 

 

 

 

 

 

  



2.1 Solution curves without a solution: 3, 4, 26, 27  

 

   

 

    

 

2.2 Separable Equations: 7,9,13,19,25,27  

 

 

 

 

 

 

 

  



2.3 Linear Equations: 7,9,23,27,31  

 

 

 

 

 

 

 

2.4 Exact Equations, integrating factors: 3,5,9,15,27,29,31  

 

 

 

 

 

 

 
 

 

 

 

2.5 Solutions by Substitution (Bernoulli, homogeneous, linear substitution): 5,7,9,13,17,19,21,25,27  

 

 

 

 

 

 

 

 

  

 

 

 
 

 

  



1.3 Differential Equations as Mathematical Models: 1,2,3,5,7,9,1013,15,16,19  

 
 

 
 

 

 
 

 
 

 

 



 

 

2.7 Linear models (growth/decay, heating/cooling, circuits, mixtures): 3,5,9,15,17,23,25,29,31  

 

 

 

 
 

 

 

 

 

 

 
 

 

 
 

 

  



2.8 Non-linear models (Population dynamics, logistic equation, chemical reaction, leaking tank): 2,3,11,13,17  

 

 
 

 

 

 
 

 
 

 

17.1 Complex numbers: 1,3,7,11,15,25,27,29,31,35,39  

 

 

 

 

 

 

 

 

 

 

 

 

 

  



17.2 Powers and Roots: 3,7,9,15,21,31,33,35 

Write the given complex number in polar form. 

 

 
 

Find 𝑧1𝑧2 𝑎𝑛𝑑 𝑧1/𝑧2. Write the number in the 

form a + ib. 

 

 

 

 

 

 

 

 
 

  



Answers: 

1.1 Definition and Terminology 

1. Second order; linear 

3. Fourth order; linear 

5. Second order; nonlinear because of (
𝑑𝑦

𝑑𝑥
)

2
𝑜𝑟 √1 + (

𝑑𝑦

𝑑𝑥
)

2
  

6. Second order; nonlinear because of 𝑅2 

8. Second order; nonlinear because of 𝑥2̇ 

10. Writing the differential equation in the form 𝑥(𝑑𝑦/𝑑𝑥)  + 𝑦2  =  1, we see that it is nonlinear in 𝑦 because of 𝑦2. 

However, writing it in the form (𝑦2  −  1)(𝑑𝑥/𝑑𝑦)  +  𝑥 =  0, we see that it is linear in 𝑥. 

11. From 𝑦 = 𝑒−
𝑥

2 we obtain 𝑦′ = −
1

2
𝑒−

𝑥

2. Then 2𝑦′ + 𝑦 = −𝑒−
𝑥

2 + 𝑒−
𝑥

2 = 0. 

13. From 𝑦 = 𝑒3𝑥 cos 2𝑥 we obtain 𝑦′ = 3𝑒3𝑥 cos 2𝑥 − 2𝑒3𝑥 sin 2𝑥 and 𝑦′′ = 5𝑒3𝑥 cos 2𝑥 − 12𝑒3𝑥 sin 2𝑥, so that 

𝑦′′ = 6𝑦′ + 13𝑦 = 0. 

14. From 𝑦 = − cos 𝑥 ln(sec 𝑥 + tan 𝑥) we obtain 𝑦′ = −1 + sin 𝑥 ln(sec 𝑥 + tan 𝑥) and  

𝑦′′ = tan 𝑥 + cos 𝑥 ln(sec 𝑥 + tan 𝑥). Then 𝑦′′ + 𝑦 = tan 𝑥. 

 

 

 

1.2 Initial Value Problems 

7. From the initial conditions, we obtain the system:𝑐1 = −1, 𝑐2 = 8. The solution is 𝑥 = − cos 𝑡 + 8 sin 𝑡. 

 

 



 

 

2.1 Solution curves without a solution 

 

 

  



2.2 Separable Equations 

 

 

 

 

 

 

 

2.3 Linear Equations 

 

 

 



 

 

2.4 Exact Equations, integrating factors 

 

 

 

 

 

 

 

  



2.5 Solutions by Substitution (Bernoulli, homogeneous, linear substitution) 

 

 

 

 



 

 

 

 

 

1.3 Differential Equations as Mathematical Models 

 

 

 

 



 

 

 

 

2.7 Linear models (growth/decay, heating/cooling, circuits, mixtures) 

 

 

 



 

 

 

 

 

  

  



2.8 Non-linear models (Population dynamics, logistic equation, chemical reaction, leaking tank 

 

 

 

 



 

17.1 Complex numbers 

 

 

 

 

 

 
 

 

 

  



17.2 Powers and Roots 

 

 

 

 

 

  

 

 


