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1 

Exercise 4E

1 a 
6

1
10
x − 

   
= 

2 3
6 5 4 36 6 6

1 1 1 1
1 2 310 10 10

x x x          + − + − + − +          
          

 . . . 

      = 1 − 0.6x + 0.15x2 − 0.02x3 + . . . 
 

 b We want (1 − ) = 0.99 

               = 0.01 

      x = 0.1 

  Substituting x = 0.1 into the expansion for : 

  0.996 ≈ 1 − 0.6(0.1) + 0.15(0.1)2 − 0.02(0.1)3 
        ≈ 0.941 48 
 

2 a 
10

2
5
x + 

 
= 

2 3
10 9 8 710 10 10

2 2 2 2
1 2 35 5 5

x x x          + + + +          
          

 . . .
 

       = 1024 + 1024x + 460.8x2 + 122.88x3 + . . . 
 

 b We want 
10

2
5
x + 

 
= 2.1 

               
5
x  = 0.1 

                  x = 0.5 

  Substituting x = 0.5 into the expansion for 
10

2
5
x + 

 
: 

  2.110 ≈ 1024 + 1024(0.5) + 460.8(0.5)2 + 122.88(0.5)3 
       ≈ 1666.56 
 

3   (1 – 3x)5 = 15 + 
5
1
 
 
 

14(−3x) + 
5
2
 
 
 

13(−3x)2 + . . . 

      = 1 – 15x + 90x2 + . . . 
 
   (2 + x)(1 – 3x)5 = (2 + x)(1 – 15x + 90x2 + . . .) 
                 = 2 – 30x + 180x2 + . . . + x – 15x2 + . . .  
                 ≈ 2 – 29x + 165x2 

 

4  (3 + x)4 = 34 + 
4
1
 
 
 

33x + 
4
2
 
 
 

32x2 + . . . 

            = 81 + 108x + 54x2 + . . . 
   
  (2 – x)(3 + x)4 = (2 – x)(81 + 108x + 54x2 + . . .) 
              = 162 + 216x + 108x2 + . . . – 81x – 108x2 + . . . 
              ≈ 162 + 135x + 0x2 + . . . 
 
  a = 162, b = 135, c = 0  

10
x

10
x

6

1
10
x − 

 
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2 

5 a (1 + 2x)8 = 8 7 6 2 5 38 8 8
1 1 (2 ) 1 (2 ) 1 (2 )

1 2 3
x x x     

+ + + +     
     

 . . . 

    = 1 + 16x + 112x2 + 448x3 + . . . 
 
 b We want (1 + 2x) = 1.02 
              2x = 0.02 
                x = 0.01 
 
  Substituting x = 0.01 into the expansion for (1 + 2x)8: 
  1.028 ≈ 1 + 16(0.01) + 112(0.01)2 + 448(0.01)3 
        ≈ 1.171 648 
 

6 a (1 − 5x)30 = 30 29 28 2 27 330 30 30
1 1 ( 5 ) 1 ( 5 ) 1 ( 5 )

1 2 3
x x x     

+ − + − + − +     
     

 . . . 

      = 1 − 150x + 10 875x2 − 507 500x3 + . . . 
 
 b We want (1 − 5x) = 0.995 
              5x = 0.005 
                x = 0.001 
 
  Substituting x = 0.001 into the expansion for (1 − 5x)30 
  0.99530 ≈ 1 − 150(0.001) + 10 875(0.001)2 − 507 500(0.001)3  
           ≈ 0.860 368 
 
 c 0.99530 = 0.860 384 (to 6 d.p.) 
 

  Percentage error = 0.860 384 0.860 368 100
0.860 384

−
×  = 0.0019% 

 

7 a 
10

3
5
x − 

 
 = 

2
10 9 810 10

3 3 3
1 25 5

x x      + − + − +      
      

 . . . 

      = 59 049 − 39 366x + 11 809.8x2 + . . . 
 

 b We want 
10

3
5
x − 

 
= 2.98 

               = 0.02 

                x = 0.1 

  Substitute x = 0.1 into the expansion for 
10

3
5
x − 

 
. 

 

8 a (1 − 3x)5 = 5 4 3 2 2 35 5 5
1 1 ( 3 ) 1 ( 3 ) 1 ( 3 )

1 2 3
x x x     

+ − + − + − +     
     

 . . . 

    = 1 − 15x + 90x2 − 270x3 + . . . 
 
 b For the expansion (1 − 3x)5, only use the first two terms as x2 and higher powers can be ignored. 
  (1 + x)(1 − 3x)5 ≈ (1 + x)(1 − 15x) 

               ≈ 1 − 15x + x − 15x2 

               ≈ 1 − 14x 

5
x




