EXERCISE 13.1

1. Evaluate the following:
(|) | 457

(i) i 528

(iii) 1/ i°®

(iv) i3+ 1/

(V) [I 41+ 1/i 257]

(Vi) (I 77+ 70 4 87 + j 414)3
(Vii)i30+i40+i60

(Viii) i 49+ 68 + 89 4 j 110
Solution:

(I) j 457

Let us simplify we get,
i457 =i (456 +1)
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= 4(114) o i

= (1) x |
=i [since i* = 1]

(ii) i 528

Let us simplify we get,

=1 [since i* = 1]

(iii) 1/ i°®
Let us simplify we get,
1/ i58 - 1/ | 56+2
=1/i%®xi2
=1/ (i) x i?

=1/ i? [since, i* = 1]
= 1/-1 [since, i?

(iv) i3 + 1/ %
Let us simplify we get,
i 37 4 1/i 67 — i36+1 + 1/ i64+3
=i+ 1/i® [since, i* = 1]
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=i+i

=2i
(V) [I 41 4 1/i 257]
Let us simplify we get,
[i 14 1/i 257] — [i40+1 +1/ i256+1]

=[i + 1/i]° [since, 1/i = -1]
=[i-1]
0

(VI) (I 77 + | 70 + | 87 + | 414)3

Let us simplify we get,

(i [ i 70 4 i 87 4 i 414)3= (i(76+1) + i(68+2) + i(84+3) + i(412+2) ) 8
=(i+i2+iB+i)3[sinceiP=—1i,i2=-1]
=(+CD+ED+HED)’
=(-2)°
=_8

(vii) i30+i40 460

Let us simplify we get,

i 30 4 i 40 4 i 60 — i(28+2)+ i40 + i60
— (i4)7 i2 + (i4)10 + (i4)15
=-1+1+1
=1

(Viii) i %9 +§ 68 + j 89 4 j 110

Let us simplify we get,
i 49 4 i 68 4 i 89 4 i 110 — i(48+1) + i68 + i(88+1) + i(116+2)

= (i%2xi + (i + (i9)%xi + (i%)%°xi?

=i+1+i-1

= 2i
2. Show that 1 + it + i? + {%0 js a real number?
Solution:
Given:

1+ i10+ i20+ i30= 1+ i(8+2)+ i20+ i(28+2)
=1+ (i4)2 X 2 + (i4)5 + (i4)7 X 2
=1-1+1-1[since, i*=1,i?=-1]
=0
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Hence , 1 + il + i + i® js a real number.

3. Find the values of the following expressions:
(i) 49 + 68 + {8 + j110
(”) i30 + i80 + ilZO
Gii)i+ic+id+i4
(iv) P+ i+
(V) [i592 + {590 + 588 4 {586 4. {5841 / [582 4 580 . {578 4 {576 4 {574]
(vi)L+i2+i*+i+i8+ .. +i%
(i) @+i)+@1-i)d
Solution:
(i) 9 + 68 + 89 4 jL10
Let us simplify we get,
i49 + i68 + i89 + i110= i (48 +1) + i68 + i(88+1) + i(108+2)
- (i4)12 X |+ (i4)17 + (i4)22 X i+ (i4)27 X j2
=i+1+i-1[sincei*=1,i>°=-1]
=2i
o 49 4 68 + j89 + jL10 = 9j

(ii) i% + 8 + 120
Let us simplify we get,
i30 + i80 + i120 - i(28+2) + i80 + i120
- (i4)7 X 2 + (i4)20 + (i4)30
=—1+1+1[sincei*=1,i?=-1]
i30 + i80 + i120 i- 1

(i) i+ 2+ +i

Let us simplify we get,

i+i+P+it=i+iz+ilxi+ it
=i—1+(1)xi+1[sincei*=1,i>=-1]
=i-1-1+1
=0

Si+i2+id+it=0

(iv) i° + i + it
Let us simplify we get,
i5 + i10 + i15 - i(4+1) + i(8+2) + i(12+3)

- (i4)1xi + (i4)2Xi2 + (i4)3xi3
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- (i4)1xi + (i4)2><i2 + (i4)3xi2xi
=Ixi+1x (1) +1x(-1)xi
=i-1-i
=-1
SP+i0+5=1

(V) [i592 + {590 4 588 4 586 4 {5B4] [ 582 + {580 4+ {578 4 {576 4 j574]
Let us simplify we get,
[i592 + 590 4 588 4 586 4 {5841 / [582 4 {580 4 {578 4 {576 4 {574]
= [i10 (i582 + {580 + {578 + {576 4+ {574) / ({582 4 {580 4 {578 4 {576 4 {574)]
— ;10
=i
=i
— (i4)2 i2
= (1)? (-1) [since i* =1, i? = -1]

=-1
o [i92 + {59 4 {588 4 {586 4 {584] / [{582 4 {580 4 {578 4 {576 4 {574] = -1

(Vi)L+i2+i*+i®+i8+ . +i®

Let us simplify we get,

1+i2+it+i0+i8+ . +i0=1+(-1D)+1+(-1)+1+..+1
=1

R A I R LI R o G|

(vii) (A +i)°+ (@1 -i)

Let us simplify we get,

L+ + @i ={@+D)*P+L-i)*L-10)
={1+i2+2P+ @ +i?2)1-i)
={1-1+2iF+(1-1-2)(1-i)
= (2i)* + (- 2i)(1 i)

8i% + (— 2i) + 2i?

—8i—2i—2[since i¥=—1i,i?=—-1]

-10i-2

—2(1 + 5i)
=-2-10i

S+ +(1-i)=-2-10i
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