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MATH 302: CALCULUS III-VECTOR AND MULTIVARIANT CALCULUS  

CHAPTER ONE EXERCISES 

EXERCISES 1-A 
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  19.    Simplify the following 

        

 20.  The imaginary part of a complex number is known to be twice its real part. The 

absolute value of this number is 4. Which number is this? 

21.  The real part of a complex number is known to be half the modulus of that 

number. The imaginary part of the number is 1. Which number is it? 

22.   True or False? (In mathematics this means that you should either give a proof 

that the statement is always true, or else give a counterexample, thereby 

showing that the statement is not always true.)  

  For any complex numbers z and w one has 
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 23.     Show that       
 

EXERCISES 1-B
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EXERCISES 1-C 
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  14.  Represent the following graphically and write it in polar form. 
        a) 1 + j √3     b) √2 - j√2  
 
  15.  Represent the following graphically and write it in rectangular form. 
          a) 6(cos180°+ jsin180°)   b) 7.32 ∠ -270° 
 
16. compute and draw the following numbers in the complex plane 

      a)  eπi/3   b) √2e3πi/4   c) eπi + 1 d)  eiln 2  e)                  f)                  g) 
 

17.  compute the absolute value and argument of e(ln2)(1+i) 

 
18. Write the following numbers in standard (rectangular) form. 

 

19. Given  Z = 5 + 2i, w = -3+5i and V = 7i 
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20. Find [r, θ] in the following and express your answer in the polar form. 

 (a).  [2, 1/4 π] x [r, θ] = [10, 5/4 π]    (b). [r1, θ1] x [r, θ] = [r2, θ2]  (c).  [r2, θ2] / [r1, θ1] = [r, θ]  

EXERCISES 1-D 
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    13.   Express the following in the form x + iy 

 

            (i)      (j)                       (k)                              (l) 
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14.    Use de Moivre's theorem to simplify each of the following: 

          

         m                                                                    n 

 

         o                                                                      p  

 

        (q)                                                                 (r)   (cos 2θ + i sin 2θ)3  (cos 3θ + i sin 3θ)2 

 

EXERCISES 1-E 
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EXERCISES 1-F 
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14. Simplify 

a)      b)  

 

15. Calculate  

a)                                          b) (1 - i 3)6  

 

EXERCISES 1-G 
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8. Use de Moivre's theorem to prove the trig. identities 

 

9. Use De Moivre’s Theorem to express cos3θ and sin3θ as polynomials in terms of 

sinθ and cosθ respectively.  

10. Using De Moivre's and the Binomial theorem express cos 4  as a polynomial in 

cos  

11. Find a formula for cos 3  in terms of powers of cos  by using De Moivre's 

theorem. Hence express cos3  in terms of cos  and cos 3   

12. Express sin 3θ as a polynomial in sin θ and hence express sin 3 θ in terms of 

sin θ and   sin3   

13. Express sin7 θ  in terms of the sines multiples of  θ.    

14. Find formulas for sin 6θ in terms of cos θ and sin θ by using de Movre's 

theorem 

15. Express cos 5θ and sin 5θ  as a polynomial in cos θ    

16. Use De Moivre’s theorem to show that  

(a) Cos4θ = 8 cos4θ – 8cos2θ +1 

(b) Sin 4θ = 4 cos3θ sinθ -4 cosθ sin3θ 

(c)  Cos5θ = 16cos5θ –20 cos3θ +5cosθ 

(d)  Cos6θ = (⅟32) [cos6θ + 6 cos4θ +15cos2θ+10] 

(e)  Cos3θ = (⅟4) [cos3θ + 3cosθ] 

(f)  sin4θ = (⅟4) [cos4θ -4cos2θ + 3] 

(g) Express sin5θ in terms of  sines of multiples of θ.                                                  

25.  Express               as a polynomial in sin θ 

26.  

 

27. 
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EXERCISES 1-H 

 
 

EXERCISES 1-I  
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7.   

 
8.   

 

 

EXERCISES 1-J (MISCELLANEOUS) 
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15.      Find the cube roots of 1 + i 
16.       Find the cube roots of z = 64(cos 30° + i sin 30°) 

17.       Find the fourth roots of 81i, that is of 

  
 

  18.                                                                                             
 

19.         (a) Compute 

 

      

20. 

21. 

22. 

23. 

24. 

 

25. 
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EXERCISES 1-K 

 

1. Express e1-i in rectangular form accurately to three decimal places. 

2. Compute sin(1-i) 

3. Evaluate cos(1+2i) 

4. Evaluate cos(π-i) 

5. Find all values of ln2 

6. Find all values of ln(-1) 

7. Find the principal value of ln(1+i) 

8. Find the principal value of (1+i)1-i 

9. Find the principal value of (1+i)2-i 

10. Find the principal value of 2i 

11. Find all values of (i)1/2   

12. Find all values of (i)2/3  

13. Find  and simplify cot (π -i ln3)   

 
EXERCISES 1-L 

 

Evaluate the following integral by using complex exponentials 

 
 

    P.                                     q.    r. 

 
 

s.  ∫ e3x sin2x dx 
 

   

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 
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EXERCISES 1-M (MISCELLANEOUS) 
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23 
 

24 
 

25 
 

26. 
 

27. 

28. 

29. 
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30. 

 

31. 

 

 

 


