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Suggested solutions

Multiple Choice Questions

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

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

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

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

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

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

1. A

Function parts Related restrictions Conclusion

Square root Non-negative real numbers 𝑥 − 4 ≥ 0

Fraction Denominator ≠ 0
√
𝑥 − 4 ≠ 0

We have 𝑥 > 4.

2. C

Function of 𝑥 ⇒ for each value of 𝑥, there is only one value of 𝑦.
For each vertical line (same 𝑥), there is only one intersection with the graph (one value of 𝑦).
The answer is C.

3. C

3 𝑓 (2) − 1 = 3[22 − 3(2) + 17] − 1

= 44

4. D

𝑓 (𝑥) − 𝑓

(
1
𝑥

)
=

(
𝑥 − 1

𝑥

)
−
(
1
𝑥
− 𝑥

)
= 2

(
𝑥 − 1

𝑥

)
5. D

𝑓 (𝑥 − 1) = 2(𝑥 − 1)2 + 1

= 2𝑥2 − 4𝑥 + 3
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6. C

𝑓 (𝑐) + 𝑓 (−𝑐) = [(𝑐)3 + (−𝑐)3] + 𝑐[(𝑐)2 + (−𝑐)2] + [𝑐 + 𝑐]

= 𝑐(2𝑐2) + (2𝑐)

= 2𝑐3 + 2𝑐

7. C

𝑓 (𝑥 + 1) − 𝑓 (𝑥) = [(𝑥 + 1)2 − (𝑥)2] − [(𝑥 + 1) − (𝑥)] + [1 − 1]

= (2𝑥 + 1) − 1

= 2𝑥

8. A

𝑓 (5) − 𝑓 (3) = [52 − 32] + 2[5 − 3] + [𝑘 − 𝑘]

= 16 + 4

= 20

9. B

𝑓 (2) · 𝑓 (−2) = (𝑎 + 2𝑏) (𝑎 − 2𝑏)

= 𝑎2 − 4𝑏2

10. A
𝑓 (0) = 1 = ℎ(−3) + 𝑘

𝑓 (8) = 1 = (8 + ℎ) (5) + 𝑘

Solving, we have ℎ = −5 and 𝑘 = −14.

11. A

𝑓 (1) = 𝑓 (−1)
𝑎

1
+ 𝑏 + 𝑐(1) + 𝑑 (1)2 =

𝑎

−1
+ 𝑏 + 𝑐(−1) + 𝑑 (−1)2

2𝑎 + 2𝑐 = 0

𝑎 + 𝑐 = 0

12. D

𝑔(−1) = 𝑔(7)

(−1)2 − 2𝑘 (−1) + 1 = (7)2 − 2𝑘 (7) + 1

2 + 2𝑘 = 50 − 14𝑘

𝑘 = 3

13. A

𝑓 (2) = 𝑓 (1) − 1

22 + 2𝑎(2) − 12 = (1 + 2𝑎 − 12) − 1

𝑎 = −2
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14. C

𝑓 (4) − 𝑓 (3) = 21

[42 − 32] + 𝑘 [4 − 3] + [7 − 7] = 21

7 + 𝑘 = 21

𝑘 = 14

15. B

𝑓 (𝑥) = 𝑔(𝑥)

5 + 2𝑥 = 𝑥2 − 𝑥 − 5

0 = 𝑥2 − 3𝑥 − 10

𝑥 = 5 or − 2

16. C

Sign Graph Conclusion

𝑎 < 0 open downwards

𝑏 > 0 slope at 𝑦-intercept is positive A ✗ and B ✗

𝑐 < 0 𝑦-intercept is negative 𝑎𝑐 > 0 and D ✗

The answer is C.

17. D

Graph Conclusion

Open downwards 𝑎 < 0

𝑦-intercept > 0 𝑏 > 0

The answer is D.

18. C

Graph Conclusion

Open upwards 𝑚 > 0

𝑦-intercept < 0 𝑛 < 0

The answer is C.
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19. C

Graph Conclusion

Open downwards 𝑚 < 0

𝑦-intercept > 0 𝑛 > 0

The answer is C.

20. B

We have 𝑐 = 5.
Let the other 𝑥-intercept be 𝛽.
Then 1 and 𝛽 are roots of 𝑥2 + 𝑏𝑥 + 5 = 0.

Product of roots = 1𝛽 =
5
1

𝛽 = 5
Equation of axis of symmetry is

𝑥 =
1 + 5

2
𝑥 = 3

21. D

Coordinates of vertex are (−1, 1).
Vertex of the graph lies in the second quadrant.
𝑦-intercept = −2(0 + 1)2 + 1

= −1 < 0
The answer is D.

22. A

Axis of symmetry is 𝑥 = −5.

23. C

𝑦 = (𝑝𝑥 + 5)2 + 𝑞

= 𝑝2
(
𝑥 + 5

𝑝

)2
+ 𝑞

Coordinates of vertex are
(
− 5
𝑝
, 𝑞

)
.

Vertex
(
− 5
𝑝
, 𝑞

)
lies in quadrant III, we have

−5
𝑝

< 0 and 𝑞 < 0.

Thus, 𝑝 > 0 and 𝑞 < 0.
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24. A

Coordinates of vertex are (−ℎ, 𝑘).
−ℎ < 0

ℎ > 0

and 𝑘 > 0

25. C

Coordinates of 𝑉 are (5, −9).
0 = (𝑥 − 5)2 − 9

𝑥 − 5 = ±
√

9

𝑥 = 2 or 8
Coordinates of 𝐴 and 𝐵 are (2, 0) and (8, 0) respectively.

Required area =
(8 − 2) (9)

2
= 27

26. C

Coordinates of vertex are (1, 1).
Vertex of the graph lies in the first quadrant.
The answer is C.

27. B

Coordinates of vertex are (−ℎ, 𝑘).
−ℎ < 0

ℎ > 0

and 𝑘 < 0

The answer is B.

28. C

Coordinates of vertex are (ℎ, −1).

8 = (0 − ℎ)2 − 1

ℎ = −3 or 3 (rejected)

Axis of symmetry is 𝑥 = −3.

29. D

𝑦-intercept = (0 + 2)2 − 1

= 3 ≠ −1
The answer is D.

30. D

A. ✗. 𝑦-intercept = 29 − (0 − 2)2 = 25

B. ✗. When 𝑥 = −3, 𝑦 = 29 − (−3 − 2)2 = 4 ≠ 22.

C. ✗. Vertex is (2, 29).
D. ✓. 0 = 29 − (𝑥 − 2)2

𝑥 = 2 ±
√

29
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