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Pre-Calculus 12 Mock Exam
Total: 30 marks

1. Consider the conic: 9x2 + 16y2 − 54x +
64y + 109 = 0. Convert it to standard
form and identify the conic type.

(A) Ellipse, center (3,−2), semi-axes 3, 4
(B) Hyperbola, center (3,−2), a = 3, b = 4
(C) Circle, center (3,−2), radius 5
(D) Parabola, vertex (3,−2)

2. Which of the following exponential func-
tions represents a quantity that decays by
20% every year?

(A) f(t) = f0(0.8)
t

(B) f(t) = f0(1.2)
t

(C) f(t) = f0e
0.2t

(D) f(t) = f0e
−0.8t

3. A ball is dropped from 10 m and bounces
to 60% of its previous height each time.
What total vertical distance has the ball
traveled just after hitting the ground for
the 5th time?

(A) 23.26 m
(B) 27.38 m
(C) 31.88 m
(D) 34.68 m

4. Perform synthetic division of p(x) = x4 −
5x3 + 8x2 − 4x+ 1 by x− 2. What is the
remainder?

(A) 3
(B) 1
(C) 0
(D) -1

5. Simplify: sin2 θ−cos2 θ
sin θ cos θ

(A) tan θ − cot θ
(B) −2 cot 2θ
(C) sec θ − csc θ
(D) 2 tan 2θ

6. Find the horizontal asymptote of f(x) =
4x5−3x+1
2x5+5x2−4

.

(A) y = 2
(B) y = 0
(C) y = 4

2
= 2

(D) None

7. Find the inverse function of f(x) = 2x+3
5

.

(A) f−1(x) = 5x−3
2

(B) f−1(x) = 5x+3
2

(C) f−1(x) = 2x−3
5

(D) f−1(x) = 2x+3
5

8. The function y = 3 cos(2x − π
4
) + 1 has

which amplitude and period?

(A) Amplitude 3, Period π
(B) Amplitude 1, Period 2π
(C) Amplitude 3, Period 2π
(D) Amplitude 1, Period π

9. Solve for x: log3(x) + log3(x− 2) = 2.

(A) 3
(B) 4
(C) 5
(D) 6
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10. What is the sum of the first 8 terms of the
sequence an = 5 · 3n−1?

(A) 3280
(B) 3285
(C) 3640
(D) 3645

11. Identify the vertical asymptotes of f(x) =
x2−9

x2−4x+3
.

(A) x = 1 and x = 3
(B) x = −3 and x = 3
(C) x = 1 and x = 3, hole at x = 3
(D) x = 1, hole at x = 3

12. Expand and simplify (x− 2)4.

(A) x4 − 8x3 + 24x2 − 32x+ 16
(B) x4 − 8x3 + 24x2 − 16x+ 16
(C) x4 − 6x3 + 12x2 − 8x+ 16
(D) x4 − 4x3 + 6x2 − 4x+ 16

13. Convert the conic equation x2− 6x+ y2+
8y + 9 = 0 to standard form and identify
the conic.

(A) Circle, center (3,−4), radius 4
(B) Ellipse, center (3,−4), axes 4 and 3
(C) Parabola, vertex (3,−4)
(D) Hyperbola, center (3,−4)

14. Using the identity sin2 θ+cos2 θ = 1, sim-
plify sin4 θ + cos4 θ.

(A) 1− 2 sin2 θ cos2 θ
(B) 1− sin2 2θ
(C) 1+cos 4θ

2

(D) 1− 1
2
sin2 2θ

15. What is the domain of f(x) = ln(x2 − 9)?

(A) x > 3 or x < −3
(B) x > 3
(C) x ≥ 3 or x ≤ −3
(D) All real x

16. Find the sum to infinity of the geometric
series with first term 12 and ratio 2

3
.

(A) 36
(B) 24
(C) 18
(D) Does not exist

17. For f(x) = 2x3+x−5
x2−4

, determine the vertical
asymptotes.

(A) x = 2,−2
(B) x = 0, 2
(C) x = 2 only
(D) None

18. Solve for x: 23x−1 = 16.

(A) 2
(B) 3

2

(C) 1
(D) 5

3

19. Describe the transformations applied to
the parent function y = sin x to obtain
y = −2 sin

(
x
3
+ π

6

)
+ 1.

(A) Vertical stretch by 2, horizontal stretch by 3, shift left π
6
, reflect over x-axis, shift up 1

(B) Vertical compression by 2, horizontal compression by 3, shift right π
6
, reflect over x-axis, shift down 1

(C) Vertical stretch by 2, horizontal stretch by 3, shift right π
6
, reflect over y-axis, shift up 1

(D) Vertical stretch by 2, horizontal compression by 3, shift left π
6
, reflect over x-axis, shift up 1

20. Write the equation of an ellipse centered
at (2,−1) with semi-major axis length
5 along the x-axis and semi-minor axis
length 3 along the y-axis.

21. A ball is dropped from a height of 12 m
and bounces back up to 70% of its pre-
vious height each bounce. Find the total
vertical distance traveled by the ball after
it hits the ground for the 6th time.

22. Using synthetic division, factor the poly-
nomial P (x) = 3x4− 5x3− 12x2+10x+8
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given that x = 2 is a root. Show the divi-
sion table and the quotient.

23. Derive the equation for an exponential
growth function f(t) where the initial
amount is 50 and the quantity doubles ev-
ery 4 hours.

24. Simplify the trig expression: 1−sin 2x
cos2 x−sin2 x

.

25. Solve the logarithmic equation: log4(x +
3) − log4(x − 1) = 2. State the domain
restrictions.

26. For the function f(x) = 4x3−x2+2
2x3+5x−1

, deter-
mine the horizontal and vertical asymp-
totes.

27. Given the sequence defined by a1 = 7 and
an+1 = 3an − 4, find a4.

28. Write the standard form equation for the
hyperbola with center at the origin, ver-
tices at (±5, 0), and asymptotes y = ±3

5
x.

29. Describe the transformations applied to
the graph of y = tan x to get y =
3 tan

(
2x− π

3

)
− 4.



Pre-Calculus 12 Mock Exam
Detailed Solutions

1. Convert to standard form and identify conic:

Equation: 9x2 + 16y2 − 54x+ 64y + 109 = 0

Group terms:

9(x2 − 6x) + 16(y2 + 4y) = −109

Complete the square:

x2 − 6x+ 9 = (x− 3)2 ⇒ Add 9× 9 = 81 to left side

y2 + 4y + 4 = (y + 2)2 ⇒ Add 16× 4 = 64

Add 81 and 64 to the right side as well to keep balance:

9(x− 3)2 + 16(y + 2)2 = −109 + 81 + 64 = 36

Divide both sides by 36:

(x− 3)2

4
+

(y + 2)2

9/4
= 1

Rewrite denominator:

(x− 3)2

4
+

(y + 2)2

(3/2)2
= 1

This is an ellipse with center (3,−2), semi-axes 2 and 1.5.
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**Answer:** (A) Ellipse, center (3,−2), semi-axes 3,4 is incorrect since denominator
shows 4 and 9

4
, so actually axes lengths are 2 and 1.5, but closest is (A).

**Correction:** Since denominators are 4 and 9, square roots are 2 and 3 respectively.
So careful check: we got 36 on right side after adding 81 and 64, so divide both sides:

9(x− 3)2

36
+

16(y + 2)2

36
= 1 ⇒ (x− 3)2

4
+

(y + 2)2

2.25
= 1

So semi-major axes are 2 and 1.5. None of the answers exactly match, but (A) closest.
So choose (A).

—

2. A

Decay by 20

f(t) = f0(0.8)
t

—

3. Bouncing ball total distance:

Heights after bounces: 10, then 6, 3.6, 2.16, 1.296, 0.7776 m.

Total distance after 5th hit:

10+2(6+3.6+2.16+1.296)+0.7776 = 10+2×13.056+0.7776 = 10+26.112+0.7776 = 36.8896 m

Closest choice is (C) 31.88 m? Not matching. Actually, by the question wording ”just
after hitting ground 5th time” means:

Drops: 10 m

Bounces up/down 4 times (because the first drop is not bounce up/down):

Sum of bounces up and down = 2× sum of first 4 bounce heights.

Height after 1st bounce = 0.6 * 10 = 6

Sum first 4 bounces: 6 + 3.6 + 2.16 + 1.296 = 13.056

Total = 10 + 2*13.056 = 10 + 26.112 = 36.112

So answer should be about 36.11 m.

Closest is (C).

—
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4. Synthetic division remainder:

Divide x4 − 5x3 + 8x2 − 4x+ 1 by x− 2:

2 1 −5 8 −4 1
2 −6 4 0

1 −3 2 0 1

Remainder = 1

Answer: (B)

—

5. Simplify:

sin2 θ − cos2 θ

sin θ cos θ
=

−(cos2 θ − sin2 θ)

sin θ cos θ
= − cos 2θ

sin θ cos θ

Recall:

sin 2θ = 2 sin θ cos θ ⇒ sin θ cos θ =
sin 2θ

2

So:

− cos 2θ

sin θ cos θ
= − cos 2θ

sin 2θ/2
= −2 cot 2θ

Answer: (B)

—

6. Horizontal asymptote:

Degree numerator = 5, degree denominator = 5.

Divide leading coefficients:

y =
4

2
= 2

Answer: (C)

—

7. Inverse of f(x) = 2x+3
5

Set y = 2x+3
5

Multiply both sides by 5:
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5y = 2x+ 3 ⇒ 2x = 5y − 3 ⇒ x =
5y − 3

2

Swap variables:

f−1(x) =
5x− 3

2

Answer: (A)

—

8. Amplitude = absolute value of coefficient before cosine = 3

Period = 2π
b
= 2π

2
= π

Answer: (A)

—

9. Solve log3 x+ log3(x− 2) = 2

Combine logs:

log3(x(x− 2)) = 2 ⇒ x(x− 2) = 32 = 9

x2 − 2x− 9 = 0

Quadratic formula:

x =
2±

√
4 + 36

2
=

2±
√
40

2
= 1±

√
10

Check domain x > 0, x− 2 > 0 ⇒ x > 2

1 +
√
10 ≈ 4.16 > 2 valid

1−
√
10 < 0 discard

Answer: approx 4.16, closest (B) 4.

—
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10. Sum first 8 terms of an = 5 · 3n−1

Geometric series sum:

Sn = a1
rn − 1

r − 1
= 5× 38 − 1

3− 1
= 5× 6561− 1

2
= 5× 6560

2
= 5× 3280 = 16400

None of answers match exactly, so double-check question or answers. Since options are
around 3000, likely a typo or misread question.

Possibility: maybe meant first term 5 and ratio 3 but then first term 5.

So S8 = 5 · 38−1
2

= 5× 6561−1
2

= 5× 3280 = 16400

No matches in answers.

Assuming answers have typo or question meant sum of first 3 terms or so, or typo.

Ignore and pick closest — None match, so we flag this for revision.

—

11. Vertical asymptotes of x2−9
x2−4x+3

Factor denominator:

x2 − 4x+ 3 = (x− 1)(x− 3)

Numerator:

x2 − 9 = (x− 3)(x+ 3)

Cancel factor (x− 3):

Hole at x = 3, vertical asymptote at x = 1.

Answer: (D)

—

12. Expand (x− 2)4

Using binomial theorem:

(x− 2)4 = x4 − 4 · x3 · 2 + 6 · x2 · 4− 4 · x · 8 + 16 = x4 − 8x3 + 24x2 − 32x+ 16

Answer: (A)

—
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13. Convert x2 − 6x+ y2 + 8y + 9 = 0 to standard form.

Group:

(x2 − 6x+ 9) + (y2 + 8y + 16) = 9 + 16

(x− 3)2 + (y + 4)2 = 25

Circle with center (3, -4), radius 5.

Answer: (A)

—

14. Simplify sin4 θ + cos4 θ

Rewrite:

(sin2 θ)2 + (cos2 θ)2 = (sin2 θ + cos2 θ)2 − 2 sin2 θ cos2 θ = 1− 2 sin2 θ cos2 θ

Answer: (A)

—

15. Domain of f(x) = ln(x2 − 9)

Require:

x2 − 9 > 0 ⇒ x > 3 or x < −3

Answer: (A)

—

16. Sum to infinity S∞ = a1
1−r

= 12
1− 2

3

= 12
1
3

= 36

Answer: (A)

—

17. Vertical asymptotes of f(x) = 2x3+x−5
x2−4

Denominator zeros at x = ±2

Answer: (A)

—
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18. Solve 23x−1 = 16 = 24

3x− 1 = 4 ⇒ 3x = 5 ⇒ x =
5

3

Answer: (D)

—

19. Transformations to y = −2 sin
(
x
3
+ π

6

)
+ 1:

- Vertical stretch by 2

- Horizontal stretch by 3 (since inside is x/3)

- Phase shift left π
6

- Reflection over x-axis (negative sign)

- Vertical shift up 1

Answer: (A)

—

20. Ellipse equation:

Center (h, k) = (2,−1)

Semi-major axis a = 5 along x-axis, semi-minor axis b = 3

Equation:

(x− 2)2

52
+

(y + 1)2

32
= 1 ⇒ (x− 2)2

25
+

(y + 1)2

9
= 1

—

21. Total distance ball travels after 6th hit:

Initial height h0 = 12

Bounce ratio r = 0.7

Distance = initial drop + 2 * sum of first 5 bounce heights:

S = 12 + 2×
5∑

k=1

12× 0.7k = 12 + 24× 0.7(1− 0.75)

1− 0.7

Calculate:

5∑
k=1

0.7k =
0.7(1− 0.75)

0.3
≈ 0.7(1− 0.16807)

0.3
=

0.7× 0.83193

0.3
≈ 0.58235

0.3
= 1.94117
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Distance:

12 + 24× 1.94117 = 12 + 46.59 = 58.59 m

—

22. Synthetic division:

Divide 3x4 − 5x3 − 12x2 + 10x+ 8 by x− 2:

2 3 −5 −12 10 8
6 2 −20 −20

3 1 −10 −10 −12

Remainder = -12, so x = 2 is NOT root (contradiction with question). Assuming typo:
if x = 2 root, remainder must be zero.

Try x = −2:

−2 3 −5 −12 10 8
−6 22 −20 20

3 −11 10 −10 28

No zero remainder either.

Try x = 1:

1 3 −5 −12 10 8
3 −2 −14 −4

3 −2 −14 −4 4

No zero remainder.

Try x = 4:

4 3 −5 −12 10 8
12 28 64 296

3 7 16 74 304

No zero remainder.

Try x = −1:

−1 3 −5 −12 10 8
−3 8 4 −14

3 −8 −4 14 −6

No zero remainder.
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Since no root found, question likely has a typo or missing info. Assuming divisor x+ 1:

−1 3 −5 −12 10 8
−3 8 4 −14

3 −8 −4 14 −6

Remainder not zero.

Thus skipping remainder, the quotient is the row above last term. Quotient polynomial:

3x3 + x2 − 10x− 10

—

23. Exponential growth doubling every 4 hours:

General form:

f(t) = f0 · at

Given doubling every 4 hours:

f(4) = 2f0 = f0a
4 =⇒ a4 = 2 =⇒ a =

4
√
2

So:

f(t) = 50
(

4
√
2
)t

= 50 · 2t/4

—

24. Simplify 1−sin 2x
cos2 x−sin2 x

:

Recall:

cos2 x− sin2 x = cos 2x

So expression:

1− sin 2x

cos 2x

No further simplification without extra identities, so answer is:

1− sin 2x

cos 2x

—
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25. Solve log4(x+ 3)− log4(x− 1) = 2

Rewrite:

log4
x+ 3

x− 1
= 2 =⇒ x+ 3

x− 1
= 42 = 16

Solve:

x+ 3 = 16(x− 1) ⇒ x+ 3 = 16x− 16 ⇒ 3 + 16 = 16x− x ⇒ 19 = 15x ⇒ x =
19

15

Domain:

x+ 3 > 0 ⇒ x > −3, x− 1 > 0 ⇒ x > 1

So domain restriction: x > 1

Check if solution x = 19
15

≈ 1.27 > 1 valid.

—

26. Asymptotes of f(x) = 4x3−x2+2
2x3+5x−1

:

Vertical asymptotes at zeros of denominator:

Find roots of denominator 2x3 + 5x − 1 = 0, complicated but assume none are easy, so
answer is to state vertical asymptotes where denominator zero.

Horizontal asymptote: Degrees numerator and denominator both 3.

Divide leading coefficients:

y =
4

2
= 2

—

27. Find a4 in sequence a1 = 7, an+1 = 3an − 4

Calculate:

a2 = 3(7)− 4 = 21− 4 = 17

a3 = 3(17)− 4 = 51− 4 = 47

a4 = 3(47)− 4 = 141− 4 = 137

—
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28. Standard form equation hyperbola:

Center at origin, vertices at ±5 on x-axis ⇒ a = 5

Asymptotes y = ±3
5
x ⇒ b

a
= 3

5
⇒ b = 3

Equation:

x2

52
− y2

32
= 1 ⇒ x2

25
− y2

9
= 1

—

29. Transformations of y = 3 tan
(
2x− π

3

)
− 4

- Vertical stretch by 3

- Horizontal compression by 2

- Phase shift right by π
6
(since 2x− π/3 = 0 ⇒ x = π

6
)

- Vertical shift down 4

—


