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Suggested solutions

Multiple Choice Questions

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

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

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

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

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

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

1. C

𝑏𝑝𝑥2 + (𝑏𝑞 + 1)𝑥 + (𝑏𝑟 + 𝑐) = 0

𝑏(𝑝𝑥2 + 𝑞𝑥 + 𝑟) + 𝑥 + 𝑐 = 0
The roots are the 𝑥-coordinates of the intersection of 𝑥 + 𝑏𝑦 + 𝑐 = 0 and 𝑦 = 𝑝𝑥2 + 𝑞𝑥 + 𝑟.
The roots are 𝑥2 and 𝑥5.

2. B

𝑃 (𝑎, 0), 𝑄 (𝑏, 0) and 𝑅 (0, 𝑐).

𝑐 = (0 − 𝑎) (0 − 𝑏)

𝑎𝑏 = 𝑐

Required solution are (𝑎, 0) and (0, 𝑎𝑏).

3. B

Put 𝑥 = −1 and 𝑥 = 2 into 𝑦 − 2𝑥 − 3 = 0, we have 𝑦 = 1 and 𝑦 = 7 respectively.{
1 = 5(−1)2 + 𝑎(−1) + 𝑏

7 = 5(2)2 + 𝑎(2) + 𝑏

Solving, we have 𝑎 = −3 and 𝑏 = −7.

4. C

For the point (0, 5),

0 − 2(5) + 𝑟 = 0

𝑟 = 10

and 5 = −2(0)2 + 𝑝(0) + 𝑞

𝑞 = 5

At point 𝑃, when 𝑥 = −2,

(−2) − 2𝑦 + 10 = 0

𝑦 = 4

and 4 = −2(−2)2 + 𝑝(−2) + 5

𝑝 = −3.5
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5. C

3𝑥 + 8 = (𝑥 + 1)2 + 5

0 = 𝑥2 − 𝑥 − 2

𝑥 = 2 or − 1
We have (𝑥, 𝑦) = (2, 14) or (−1, 5).
Thus, 𝑦 = 5 or 14.

6. A

−9𝑥 − 7 = 𝑥2 + 6𝑥 + 7

0 = 𝑥2 + 15𝑥 + 14

𝑥 = −1 or − 14
When 𝑥 = −1, 𝑦 = −9(−1) − 7 = 2; when 𝑥 = −14, 𝑦 = −9(−14) − 7 = 119.

7. C

−4𝑥 − 1 = 2𝑥2 − 𝑥 − 3

0 = 2𝑥2 + 3𝑥 − 2

𝑥 = −2 or
1
2

When 𝑥 = −2, 𝑦 = −4(−2) − 1 = 7; when 𝑥 =
1
2

, 𝑦 = −4
(
1
2

)
− 1 = −3.

(𝑥, 𝑦) =
(
1
2
, −3

)
or (−2, 7)

8. A

𝑥2 + 4𝑥 = −6𝑥 − 25

𝑥2 + 10𝑥 + 25 = 0

𝑥 = −5

9. B

3𝑥2 − 𝑥(7𝑥 − 16) = 12

−4𝑥2 + 16𝑥 − 12 = 0

𝑥 = 1 or 3
When 𝑥 = 1, 𝑦 = 7(1) − 16 = −9; when 𝑥 = 3, 𝑦 = 7(3) − 16 = 5.
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10. B

Rewrite the equations for easier checking:

(𝑦 − 𝑥) (𝑦 + 𝑥) = 20

𝑥 − 3𝑦 = −14
.

Check if the integral coordinates can satisfy the equation:
(𝒚 − 𝒙)(𝒚 + 𝒙) = 20 𝒙 − 3𝒚 = −14

A. (7, 7) ✗

B. (4, 6) ✓ ✓

C. (−4, 6) ✓ ✗

D. (6, −4) ✓ ✗

11. C

5(−2) + 4(−1) + 𝑘 = 0

𝑘 = 14

5𝑥 + 4𝑦 + 14 = 0 −→ 𝑦 =
−7
2

− 5𝑥
4

.

2𝑥2 − 2
(
−7

2
− 5𝑥

4

)2
+ 4 = 5𝑥

(
−7

2
− 5𝑥

4

)
41
8
𝑥2 − 41

2
= 0

𝑥 = ±2

Only option C has the root with 𝑥 = 2.

12. C

𝑥 − 𝑦

2
= 2 −→ 𝑦 = 2𝑥 − 4

5𝑥2 + 9𝑥 − (2𝑥 − 4) = 2

5𝑥2 + 7𝑥 + 2 = 0

𝑥 = −2
5

or − 1

13. B

3
(
4
3
𝑥 + 1

)
= 6𝑥2 + 𝑥 − 15

0 = 6𝑥2 − 3𝑥 − 18

𝑥 = 2 or − 3
2

When 𝑥 = −3
2

, 𝑦 =
4
3

(
−3

2

)
+ 1 = −1; when 𝑥 = 2, 𝑦 =

4
3
(2) + 1 =

11
3

.
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14. B

5 = (−1)2 − 𝑏(−1) + 1

𝑏 = 3
5 = 𝑎(−1) + 3

𝑎 = −2

15. A

𝑝 = 72 − 3(7) − 5

𝑝 = 23
23 = 3(7) + 𝑞

𝑞 = 2

We have

𝑦 = 3𝑥 + 2

𝑦 = 𝑥2 − 3𝑥 − 5
.

3𝑥 + 2 = 𝑥2 − 3𝑥 − 5

0 = 𝑥2 + 6𝑥 − 7

𝑥 = 7 or − 1

When 𝑥 = −1, 𝑦 = 3(−1) + 2 = −1.
The other solution is (−1, −1).

16. D

Put 𝑥 = 3𝑦 − 1 into the first equation,

(3𝑦 − 1)2 − 𝑦(3𝑦 − 1) − 3𝑦2 = 3

(9 − 3 − 3)𝑦2 + (−6 + 1)𝑦 + (1 − 3) = 0

𝑦 = 2 or − 1
3

Only option D satisfies this.

17. A

We have{
7(2) = 𝑎(6) + 𝑏

6 = (2)2 + 𝑎(2) + 𝑏

Solving, we have 𝑎 = 3 and 𝑏 = −4.

18. B

−3𝑥2 + 8𝑥 − 1 = 5𝑥 − 𝑘

−3𝑥2 + 3𝑥 + 𝑘 − 1 = 0
Δ = 32 − 4(−3) (𝑘 − 1) ≥ 0

𝑘 ≥ 1
4

REG-MAE-2324-ASM-SET 1-MATH-MS END OF PAPER



19. C

2𝑥 − 3 = 𝑥2 − 4𝑥 + (𝑘 + 2)

0 = 𝑥2 − 6𝑥 + (𝑘 + 5)
Δ = 62 − 4(1) (𝑘 + 5) < 0

−4𝑘 + 16 < 0

𝑘 > 4

20. B

𝑥 − 𝑘 = 𝑥2 − 7𝑥 + 2

0 = 𝑥2 − 8𝑥 + 2 + 𝑘

Δ = 82 − 4(1) (2 + 𝑘) = 0

−4𝑘 + 56 = 0

𝑘 = 14

21. B

𝑥2 + (2𝑥 + 5)2 = 𝑘

5𝑥2 + 20𝑥 + 25 − 𝑘 = 0
Δ = 202 − 4(5) (25 − 𝑘) ≥ 0

20𝑘 − 100 ≥ 0

𝑘 ≥ 5

22. C

𝑘𝑥2 − (𝑥 + 1)2 + 𝑥(𝑥 + 1) = 1

𝑘𝑥2 − 𝑥 − 2 = 0
Δ = 12 − 4(𝑘) (−2) < 0

8𝑘 + 1 < 0

𝑘 < −1
8

23. A

5 − 𝑥 = 4𝑥2 − 5𝑥 + 2

0 = 4𝑥2 − 4𝑥 − 3

𝑥 =
3
2

or − 1
2

Since 𝑥-coordinate of 𝐴 is negative, required 𝑥-coordinate is −1
2

.
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24. C

3𝑥 − 14 = 2𝑥2 − 9𝑥 + 𝑐

0 = 2𝑥2 − 12𝑥 + (𝑐 + 14)
Δ = 122 − 4(2) (𝑐 + 14) = 0

𝑐 = 4

25. C
10𝑥 − 𝑘

2
= 6𝑥2 − 7𝑥 − 5

0 = 6𝑥2 − 12𝑥 + 𝑘

2
− 5

Δ = 122 − 4(6)
(
𝑘

2
− 5

)
< 0

𝑘 > 22

26. A

𝑥2 = 𝑥 + 2

𝑥2 − 𝑥 − 2 = 0

𝑥 = 2 or − 1
We have (𝑥, 𝑦) = (2, 4) or (−1, 1).
Denote the intersection of 𝐴𝐵 and the 𝑦-axis by 𝐶.
The coordinates of 𝐶 are (0, 2).
Required area =

(𝑂𝐶) (1)
2

+ (𝑂𝐶) (2)
2

= 3

27. C

𝑥2 − 5𝑘 + 𝑘 = 3𝑥 − 2

𝑥2 − 8𝑥 + (𝑘 + 2) = 0
Δ = 82 − 4(1) (𝑘 + 2) = 0

−4𝑘 + 56 = 0

𝑘 = 14

28. C

The coordinates of 𝐹 are (2, 0).

𝑥2 − 2𝑥 − 3 =
3
2
𝑥 − 3

𝑥2 − 3.5𝑥 = 0

𝑥 = 0 or 3.5

The coordinates of 𝐷 and 𝐸 are (0, −3) and (3.5, 2.25).
Required area =

(𝐵𝐹) (3)
2

+ (𝐵𝐹) (2.25)
2

=
21
8
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29. B

2𝑥 + 1 = 𝑥2 − 6𝑥 + 𝑘

0 = 𝑥2 − 8𝑥 + (𝑘 − 1)

𝛼 + 𝛽 = −−8
1

= 8

30. C

3𝑥 + 5 = −𝑥2 + 𝑏𝑥 + 𝑐

0 = −𝑥2 + (𝑏 − 3)𝑥 + (𝑐 − 5)

𝑥-coordinate of 𝑀 =
1
2

[
−𝑏 − 3

−1

]
=

𝑏 − 3
2

𝑦-coordinate of 𝑀 = 3
(
𝑏 − 3

2

)
+ 5

=
19 − 3𝑏

2
The coordinates of 𝑀 are

(
𝑏 − 3

2
,

19 − 3𝑏
2

)
.
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