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Suggested solutions

Multiple Choice Questions

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

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

11. C 12. C 13. C 14. A 15. C

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

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

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

31. D 32. B 33. B 34. C 35. C

36. D 37. A 38. A 39. C 40. D

41. B 42. C

1. B

Remainder = (−1)2023 + (−1)2022 + (−1)2021 + . . . + (−1)

= [(−1) + 1] + [(−1) + 1] + . . . + (−1)

= −1

2. B

𝑓 (1) = 2(1)3 − 3(1)2 − 8(1) + 𝑘 = −12

𝑘 = −3
We have 𝑓 (𝑥) = 2𝑥3 − 3𝑥2 − 8𝑥 − 3.

𝑥 −1
1
2

3

𝑓 (𝑥) 0 −15
2

0

Thus, 𝑥 + 1 and 𝑥 − 3 are factors of 𝑓 (𝑥).

3. C

Note that 𝑓 (3) = (3 − 1)3 − 6(3 − 1) + 4 = 0.
Thus, 𝑥 − 3 is a factor of 𝑓 (𝑥).
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4. D

Let 𝑓 (𝑥) = 𝑘𝑥3 + (𝑘 + 1)𝑥2 − 1.

𝑥 2 1 0 −1

𝑓 (𝑥) 12𝑘 + 3 2𝑘 −1 0

Thus, 𝑥 + 1 is a factor of 𝑓 (𝑥).

5. D

(−𝑘)4 − 𝑘2(−𝑘)2 + 4(−𝑘) + 12 = 0

−4𝑘 + 12 = 0

𝑘 = 3

6. D

(−3)3 + 27(−3)2 + 𝑘 (−3) − 3 = 0

−3𝑘 + 213 = 0

𝑘 = 71

7. D

6
(
− 𝑘

3

)4
+ 2𝑘

(
− 𝑘

3

)3
+
(
− 𝑘

3

)2
+ 6

(
− 𝑘

3

)
+ 9 = 0

𝑘2

9
− 2𝑘 + 9 = 0

𝑘 = 9

8. A

2(2)2 + 2 + 𝑚 = 0

𝑚 = −10
2𝑥2 + 𝑥 − 10 = (𝑥 − 2) (2𝑥 + 5)
Thus, 2𝑥2 + 𝑥 + 𝑚 is also divisible by 2𝑥 + 5.

9. D

9
( 𝑐
3

)4
− 𝑐2

( 𝑐
3

)2
+ 2

( 𝑐
3

)
− 6 = 0

2𝑐
3

− 6 = 0

𝑐 = 9

10. B

Let 𝑓 (𝑥) = (𝑥 + 1)𝑄(𝑥), where 𝑄(𝑥) is a polynomial.

𝑓 (2𝑥 − 1) = [(2𝑥 − 1) + 1]𝑄(2𝑥 − 1)

= 2𝑥𝑄(2𝑥 − 1)

Thus, 2𝑥 must be a factor of 𝑓 (2𝑥 − 1).
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11. C

Let 𝑓 (𝑥) = (𝑥 + 2)𝑄(𝑥), where 𝑄(𝑥) is a polynomial.

𝑓 (2𝑥 + 3) = [(2𝑥 + 3) + 2]𝑄(2𝑥 + 3)

= (2𝑥 + 5)𝑄(2𝑥 + 3)

Thus, 2𝑥 + 5 must be a factor of 𝑓 (2𝑥 + 3).

12. C

Let 𝑓 (𝑥) = (3𝑥 − 7)𝑄(𝑥), where 𝑄(𝑥) is a polynomial.

𝑓 (𝑥 + 2) = [3(𝑥 + 2) − 7]𝑄(𝑥 + 2)

= (3𝑥 − 1)𝑄(𝑥 + 2)

Thus, 3𝑥 − 1 must be a factor of 𝑓 (𝑥 + 2).

13. C

Let 𝑓 (𝑥) = (2𝑥 + 3)𝑄(𝑥), where 𝑄(𝑥) is a polynomial.

𝑓 (𝑥 − 5) = [2(𝑥 − 5) + 3]𝑄(𝑥 − 5)

= (2𝑥 − 7)𝑄(𝑥 − 5)

Thus, 2𝑥 − 7 must be a factor of 𝑓 (𝑥 − 5).

14. A

Let 𝑓 (𝑥) = (𝑥 − 1)𝑞(𝑥), where 𝑞(𝑥) is a polynomial.
𝑓 (3𝑥 − 1) = [(3𝑥 − 1) − 1]𝑞(3𝑥 − 1)

= (3𝑥 − 2)𝑞(3𝑥 − 1)
Thus, 3𝑥 − 2 must be a factor of 𝑓 (3𝑥 − 1).

15. C

−2 = 8
(
1
2

)3
+ 𝑎

(
1
2

)2
− 5

𝑎 = 8
𝑔(1) = 8(1)3 + 8(1)2 − 5

= 11

16. B

𝑓 (−1) = (−1)2014 + 𝑎(−1) + 𝑏 = 3

1 − 𝑎 + 𝑏 = 3

𝑎 − 𝑏 = −2
Thus, 2𝑎 − 2𝑏 + 1 = 2(𝑎 − 𝑏) + 1 = 2(−2) + 1 = −3.
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17. C

(−2)3 + 𝑎(−2)2 + 6𝑎(−2) + 16 = 0

−8𝑎 + 8 = 0

𝑎 = 1
𝑓 (−1) = (−1)3 + (−1)2 + 6(−1) + 16

= 10

18. D

𝑔

(
1
2

)
=

𝑘

8
− 5

4
− 𝑘 + 3 = 0

𝑘 = 2
𝑔(−2) = 2(−8) − 5(4) − 4(−2) + 3 = −25

19. A

𝑎(3)3 − 2𝑎(3)2 − 27 = 0

9𝑎 − 27 = 0

𝑎 = 3

20. B

𝑓 (−1) = 𝑘 (−1)3 + 5(−1)2 − 46(−1) − 12𝑘 = 25

𝑘 = 2
Remainder = 𝑓 (3)

= 2(3)3 + 5(3)2 − 46(3) − 24

= −63

21. B

𝑓 (−2) = 𝑘 (−2)3 − 3𝑘 (−2)2 − (−2) + 3 = −75

𝑘 = 4
Remainder = 𝑓 (1)

= 4(1)3 − 12(1)2 − (1) + 3

= −6

22. B

𝑃(−1) = (−1)2025 − 3(−1) + 𝑘 = 4

−1 + 3 + 𝑘 = 4

𝑘 = 2
Remainder = 𝑃(1)

= (1)2025 − 3(1) + 2

= 0
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23. A

0 = 4
(
1
2

)2
+ 𝑚

(
1
2

)
+ 𝑛

𝑛 = −1 − 𝑚

2

Required remainder = 4
(
−1

2

)2
+ 𝑚

(
−1

2

)
+ 𝑛

= 1 − 𝑚

2
+
(
−1 − 𝑚

2

)
= −𝑚

24. C

0 = 𝑘 (3)3 + 2𝑘 (3)2 + 90

𝑘 = −2
Remainder = −2(−1)3 − 4(−1)2 + 90

= 88

25. D

0 = (−2)3 + 2(−2)2 + 3(−2) + 𝑘

𝑘 = 6
Required remainder

= (3)3 − 6(3) − 1

= 8

26. A

(1)8 + 𝑎(1)7 + 𝑏 = 2𝑎

1 + 𝑎 + 𝑏 = 2𝑎

𝑏 = 𝑎 − 1
Remainder = (−1)8 + 𝑎(−1)7 + (𝑎 − 1)

= 0

27. B

𝑎

(
−4

3

)4
− 27

(
−4

3

)2
+ 𝑏 = 0

256𝑎
81

+ 𝑏 − 48 = 0

𝑏 = −256𝑎
81

+ 48

Remainder = 𝑎

(
4
3

)4
− 27

(
4
3

)2
+
(
−256𝑎

81
+ 48

)
= 0
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28. A

8
(
1
2

)3
− 4

(
1
2

)2
+ 𝑘 = 0

𝑘 = 0

Remainder = 8
(
−1

2

)3
− 4

(
−1

2

)2

= −2

29. A

−2(−2)3 + 𝑎(−2)2 + 6𝑎(−2) − 32 = 0

−8𝑎 − 16 = 0

𝑎 = −2
Remainder = −2(2)3 − 2(2)2 − 12(2) − 32

= −80

30. D

𝑎

(
𝑏

𝑎

)2
− 𝑏

(
𝑏

𝑎

)
+ 𝑐 = 0

𝑏2

𝑎
− 𝑏2

𝑎
+ 𝑐 = 0

𝑐 = 0

Remainder = 𝑎

(
−𝑏

𝑎

)2
− 𝑏

(
−𝑏

𝑎

)
=

𝑏2

𝑎
+ 𝑏2

𝑎

=
2𝑏2

𝑎

31. D

𝑓 (5) = 0 = 2(5)2 − 13(5) + 𝑘

𝑘 = 15

Required remainder = 𝑓

(
−1

2

)
= 2

(
−1

2

)2
− 13

(
−1

2

)
+ 15

= 22
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32. B

−2 = 2
(
−1

2

)3
− 5

(
−1

2

)2
− 𝑎2

(
−1

2

)
+ 𝑎

0 =
𝑎2

2
+ 𝑎 + 1

2
𝑎 = −1

Required remainder = 2
(
3
2

)3
− 5

(
3
2

)2
−
(
3
2

)
− 1

= −7

33. B

(𝑘2 + 𝑘) (𝑘 + 1) = 0

𝑘 (𝑘 + 1)2 = 0

𝑘 = −1 or 0 (rejected)
Remainder = 𝑓 (−2)

= [(−2)2 − 1] (−2 + 1)

= −3

34. C

𝑎

(
−1

3

)8
+ 81

(
−1

3

)3
+ 𝑏

(
−1

3

)2
− 3

(
−1

3

)
+ 𝑐 = 0

𝑎

6561
+ 𝑏

9
+ 𝑐 − 2 = 0

𝑎

6561
+ 𝑏

9
+ 𝑐 = 2

Remainder = 𝑔

(
1
3

)
= 𝑎

(
1
3

)8
+ 81

(
1
3

)3
+ 𝑏

(
1
3

)2
− 3

(
1
3

)
+ 𝑐

=
𝑎

6561
+ 𝑏

9
+ 𝑐 + 2

= (2) + 2

= 4

35. C

6(−1)3 − 7(−1)2 − 11(−1) + 𝑘 = 0

𝑘 = 2
Remainder = 𝑓 (3)

= 6(3)3 − 7(3)2 − 11(3) + 2

= 68
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36. D

(−𝑘 − 1)2 = 0

𝑘 = −1
Remainder = 𝑓 (−1)

= [(−1) − 1]2

= 4

37. A

(4𝑝)2 + 𝑝(4𝑝) + 𝑞 = 0

20𝑝2 + 𝑞 = 0

𝑞 = −20𝑝2

Remainder = 𝑓 (−4𝑝)

= (−4𝑝)2 + 𝑝(−4𝑝) + (−20𝑝2)

= −8𝑝2

38. A

−2(−1)9 + 𝑎(−1)2 + 𝑏 = 0

𝑎 + 𝑏 = −2
Remainder = 𝑓 (1)

= −2(1)9 + 𝑎(1)2 + 𝑏

= −2 + 𝑎 + 𝑏

= −2 + (−2)

= −4

39. C

−(1)5 + 3𝑎(1)4 + 𝑏 = 0

3𝑎 + 𝑏 = 1
Remainder = 𝑓 (−1)

= −(−1)5 + 3𝑎(−1)4 + 𝑏

= 1 + 3𝑎 + 𝑏

= 1 + (1)

= 2
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40. D

ℎ(1)4 − 𝑘 (1)7 + 2 = 0

ℎ − 𝑘 + 2 = 0

𝑘 = ℎ + 2
Remainder𝑔(−1)

= ℎ(−1)4 − (ℎ + 2) (−1)7 + 2

= ℎ − (ℎ + 2) (−1) + 2

= 2ℎ + 4

41. B

ℎ(−1)5 − 𝑘 (−1)9 + 6 = 0

−ℎ + 𝑘 + 6 = 0

𝑘 = ℎ − 6
Remainder = 𝑔(1)

= ℎ(1)5 − (ℎ − 6) (1)9 + 6

= ℎ − (ℎ − 6) + 6

= 12

42. C

12 − ℎ(−2)2 + 𝑘 (−2)3 = 0

12 − 4ℎ − 8𝑘 = 0

ℎ = 3 − 2𝑘
Remainder = 𝑔(2)

= 12 − (3 − 2𝑘) (2)2 + 𝑘 (2)3

= 16𝑘
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