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Suggested solutions

Multiple Choice Questions

1. D 2. A 3. A 4. C 5. B

6. D 7. D 8. A 9. A 10. A

11. B 12. B 13. C 14. B 15. D

16. D 17. B 18. B 19. A 20. C

21. A 22. A 23. A 24. C 25. A

26. C 27. A 28. B 29. C 30. A

1. D

(83)5 = 815 = (84)383 = 83 = −8

2. A

8 + 282 + 383 + 484 = 8 − 2 − 38 + 4 = 2 − 28.
Real part is 2.

3. A

Put V = 1, using calculator CMPLX mode, 83(V8 − 3) = 83(8 − 3) = 1 + 38.
Only option A satisfies this result.

4. C
0 + 18
0 − 18

= 8

0 + 18 = 8(0 − 18)

0 + 18 = 1 + 08
We have 1 = 0.

5. B

(3 + 58) + (−2 + 68) − (7 − 28) = (3 − 2 − 7) + (5 + 6 + 2)8

= −6 + 138

6. D

83(U + 48) = (−8) (U + 48)

= −U8 − 482

= 4 − U8

7. D

Using calculator CMPLX mode,
1

8 − 2
= −2

5
− 1

5
8.
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8. A

By calculator,
5

2 − 8 = 2 + 8.

9. A

(3 + 28)I = 22 − 78

I =
22 − 78
3 + 28

= 4 − 58

10. A

Using calculator CMPLX mode,

(4 + 8) + 5 − 38
3 + 48

=
103
25
− 4

25
8

11. B

Using calculator CMPLX mode,
4 − 8
2 + 8 =

7
5
− 6

5
8.

12. B

Using calculator CMPLX mode,
1 + 38
3 − 8 = 8.

13. C

I = (0 + 5)86 + (0 − 3)87 = −(0 + 5) − (0 − 3)8 is a real number.

−(0 − 3) = 0

0 = 3

14. B

Using calculator CMPLX mode,
5

2 − 8 = (2 + 8).
5

2 − 8 + :8 = 2 + (: + 1)8 is a real number.

: + 1 = 0

: = −1

15. D

482020 + 582019 + 682018 + 782017 + 882016

1 + 8

=
4 + 583 + 682 + 78 + 8

1 + 8
=

6 + 28
1 + 8

= 4 − 28
Imaginary part = −2
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16. D

Using calculatorCMPLXmode,
2812 + 3813 + 4814 + 5815 + 6816

1 − 8 =
2 + 38 + (−4) + (−58) + 6

1 − 8 = 3+8.
Real part is 3.

17. B

686 + 787 + 888 + 989 + 10810

1 + 8 =
−6 − 78 + 8 + 98 − 10

1 + 8
= −3 + 58

The real part is −3.

18. B

When : = 1,
16: − 48
−28

− 98 + 3:
38

=
16 − 48
−28

− 98 + 3
38

= −1 + 98

Only option B gives −1 + 98 when : = 1.

19. A

5: − 3 + 9:8
8

= 5: − 3
8
− 9:

= −4: + 38

20. C

Put : = 1.

5: + 108
1 − 28

=
5 + 108
1 − 28

= −3 + 48

Imaginary part is 4.
Check the value of each option when : = 1.

A. 5

B. −3

C. 4

D. 0

21. A

Put V = 1, using calculator CMPLX mode,
V2 + 4
V + 28

=
1 + 4
1 + 28

= 1 − 28.
Only option A satisfies this result.

22. A

Let U = 1. Using calculator CMPLX mode,
U2 + 9
U − 38

= 1 + 38.
Only option A satisfies this.
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23. A
18

2 + 38
= 0 − 28

18 = (2 + 38) (0 − 28)

= (20 + 6) + (30 − 4)8
20 + 6 = 0

30 − 4 = 1

Solving, 0 = −3 and 1 = −13.

24. C
3 + 5:8

8
− 28 =

3
8
+ 5: − 28

= −38 + 5: − 28

= 5: − 58

25. A

2: − 5 + :8
8

= 2: − (5 + :8) (8)
82

= 2: + (58 + :82)

= : + 58

26. C
3 + 08
2 − 8 = 2 − 18

3 + 08 = (2 − 18) (2 − 8)

= (4 − 1) + (−21 − 2)8
Compare real parts,

3 = 4 − 1

1 = 1

27. A

When : = 1,
3:
28
− 8

(
1
2
: − 38

)
=

3
28
− 8

(
1
2
− 38

)
= −3 − 28

Only option A gives −3 − 28 when : = 1.
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28. B

I. 7. DE =
49

02 + 1
is irrational if 0 = c.

II. 3. D =
7(0 − 8)
02 + 1

=
70

02 + 1
− 7

02 + 1
8 and E =

7(0 + 8)
02 + 1

=
70

02 + 1
+ 7
02 + 1

8 have equal real
parts.

III. 7. Take 0 = 1, using calculator CMPLX mode,
1
D
=

1
7
+ 1

7
8 and

1
E
=

1
7
− 1

7
8.

The imaginary parts are different.

29. C

Note that I1 − I2 is a real number. Let I1 − I2 = A , where A is a real number.
2 + :8
1 + 8 −

: + 58
2 − 8 = A

(2 + :8) (2 − 8) − (: + 58) (1 + 8) = A (1 + 8) (2 − 8)

[(4 + :) + (2: − 2)8] − [(: − 5) + (5 + :)8] = A (3 + 8)

9 + (: − 7)8 = 3A + A8

Compare real parts,

3A = 9

A = 3

30. A
: + 108
3 + 48

+ : − 8
2 + 38

=
(: + 108) (3 − 48)

32 + 42 + (: − 8) (2 − 38)
22 + 32

=
(3: + 40) + (30 − 4:)8

25
+ (2: − 3) + (−3: − 2)8

13
I1 + I2 is a purely imaginary number.

3: + 40
25

+ 2: − 3
13

= 0

: = −5

I1 + I2 =
508
25
+ 138

13
= 38

The imaginary part is 3.
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Conventional Questions

31. (a) Let I = 0 + 18.

I + 8 = 0 + 18 + 8 = 0 + (1 + 1)8

Since I + 8 is real, 1 + 1 = 0, i.e., 1 = −1. 1M+1A

(1 − 28)I = (1 − 28) (0 − 8) = (0 − 2) − (20 + 1)8

Since (1 − 28)I is purely imaginary, 0 = 2.

Thus, I = 2 − 8. 1A

(b)
[
(1 − 28)I

5

]2014
=

(
−58
5

)2014

= (−8)2014

= 8201282 1M

= −1 1A

32. (a)
1 + 58
1 − 58

=
1 + 58
1 − 58

× 1 + 58
1 + 58

1M

=
1 + 108 − 25

12 + 52

= −12
13
+ 5

13
8 1A

(b) 2< + 1 + 58
1 − 58

= = − <8

2< − 12
13
+ 5

13
8 = = − <8

So, 2< − 12
13

= = and
5
13

= −<. 1M

Solving, we have < = − 5
13

and = = −22
13

. 1A

33. (1 + 8)2 + 0(1 + 8) + 1 = 0 1M

(1 + 28 − 1) + 0 + 08 + 1 = 0

(0 + 1) + (0 + 2)8 = 0

Therefore,

0 + 1 = 0

0 + 2 = 0
. 1M

Solving, we have 0 = −2 and 1 = 2. 1A

34. (a)
3 + 68
2 − 8 =

3 + 68
2 − 8 ×

2 + 8
2 + 8 1M

=
6 + 128 + 38 + 682

22 − 82

=
6 − 6 + 158

4 + 1
= 0 + 38 1A
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(b) (38)4 − 2(38)3 + 3(38)2 − ?(38) + 9@ = 0 1M

81 + 548 − 27 − 3?8 + 9@ = 0

(54 + 9@) + (54 − 3?)8 = 0

So,


54 + 9@ = 0

54 − 3? = 0
. 1M

Thus, ? = 18 and @ = −6. 1A

35. (a)
3 + 98
3 − 8 =

3 + 98
3 − 8 ×

3 + 8
3 + 8 1M

=
9 + 38 + 278 + 982

32 − 82

=
9 − 9 + 308

9 + 1

=
308
10

= 0 + 38 1A
(b) Substitute G = 38,

(38)4 + (38)3 + (38)2 + 0(38) + 61 = 0 1M

8184 + 2783 + 982 + 308 + 61 = 0

81 − 278 − 9 + 308 + 61 = 0

72 + 61 + (30 − 27)8 = 0

Therefore,


72 + 61 = 0

30 − 27 = 0
. 1M

Thus, 1 = −12 and 0 = 9. 1A
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