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1) B –logଷ 3𝑥 = 3 → 3ଷ = 27 → 3𝑥 = 27 → 𝑥 = 9.  

2) C – lim
→ஶ

ቀ1 +
ଵ


ቁ



is one of the definitions of 𝑒. 

3) A – 𝑒ఏ = cos 𝜃 + 𝑖 sin 𝜃 

4) A – The PageRank Score works on a logarithmic (base 10) scale. Therefore, a difference 

of 𝑘 in the PageRank between two pages means the page with the higher score receives 

10 times more visits than the other page. Thus, in this case, the difference of 3𝑘 in 

PageRank means legendsonly.com receives 10ଷ = 1000 times more visits than 

penguinsonly.com. So, the answer is 16500 × 1000 = 16,500,000. 

5) B –ට1406 − ඥ1406 − √1406 … = 𝑥 → √1406 − 𝑥 = 𝑥 → 1406 − 𝑥 = 𝑥ଶ → 𝑥ଶ +

𝑥 − 1406 → (𝑥 + 38)(𝑥 − 37) →The answer must be positive, so 𝑥 = 37. 

6) D – Convert all the logs to base 10, giving: 
୪୭ ଶା୪୭ ସା୪୭ ା୪୭ ଼ା୪୭ ଵଶା୪୭ ଶ

୪୭ ସ଼
=

୪୭ ଵଵ,ହଽଶ

୪୭ ସ଼
= 3. 

7) D – 
௫మ(௬

భ
మ)య௭ఱ

௫షఱ௬
షభ
మ (௭భబ)

భ
మ

= 𝑥𝑦ଶ 

8) C – อ
2 3 2
2 3 1
4 9 1

อ = 6 → log√6 = 𝑥 → 𝑥 = 2 

9) B – The x-coordinate of the maximum is found with the formula 
ି

ଶ
 given quadratic 

equation 𝑎𝑥ଶ + 𝑏𝑥 + 𝑐. So, 
ି

ଶ
=

ିଽ

ିସ
. Plug it into 𝑣(𝑡) to get 

ସଽ

଼
.  

10) B – 𝑣(𝑡) factors as −(2𝑡 − 1)(𝑡 − 4), so its roots are 
ଵ

ଶ
 and 4. She reaches maximum 

velocity at 𝑡 =
ଽ

ସ
, so she has been running for 



ସ
 , or 1.75, seconds. 
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11) E – Make the substitution log 𝑥 = 𝑦. Equation now is −17𝑦 + 𝑦ଶ + 74 =  2 → 𝑦ଶ −

17𝑦 + 72 → (𝑦 − 8)(𝑦 − 9) → 𝑦 = 8, 9 → log 𝑥 = 10଼, log 𝑥 = 10ଽ → 10ଽ + 10଼ =

1100000000. 

12) B – By inspection, the solutions to the equation should be in the form 4001, where a is 

any value. Plugging in 4001  for x, you get √4001
య

∙ 4001మ
= 4001଼ → 4001మା

భ

య =

4001଼ → 𝑎ଶ +
ଵ

ଷ
= 8𝑎 → 𝑎ଶ − 8𝑎 +

ଵ

ଷ
= 0. The variable 𝑎 can take on multiple values, 

and the product of the solutions to this equation will be the sum of the values 𝑎 as a 

power of 4001, so the answer is 4001଼.  

13) B –  logଶ(logଷ(log(logଵହ 𝐶))) = 13 → logଷ(log(logଵହ 𝐶)) = 2ଵଷ →

log(logଵହ 𝐶))) = 3ଶଵଷ
→ logଵହ 𝐶 = 7ଷమభయ

→ 𝐶 = 15యమభయ

. Since the prime 

factorization of 15 = 3 ∗ 5, the answer is 2.  

14) A – sin(2𝑥) = 2 sin(𝑥) cos(𝑥) → sin(𝑥) =
ೣିషೣ

ଶ
, cos(𝑥) =

ೣାషೣ

ଶ
 in Euler’s form. 

Therefore, sin(2𝑥) = 2 ∗
ೣିషೣ

ଶ
∗

ೣାషೣ

ଶ
=

మೣିషమೣ

ଶ
. 

15) A -  The only real solutions are 2 and 4 (this can be seen graphically), so the sum of the 

solutions is 6. 

16) B - 
୪୭ ଶହ

୪୭ ଵଵ
∙

୪୭ ଶସଷ

୪୭ 
∙

୪୭ ଵସସଵ

୪୭ ହ
∙

୪୭ ଵ଼

୪୭ ଷ
=

୪୭ ଶହ

୪୭ ହ
∙

୪୭ ଶସଷ

୪୭ ଷ
∙

୪୭ ଵସସଵ

୪୭ ଵଵ
∙

୪୭ ଵ଼

୪୭ 
= 4 ∙ 5 ∙ 4 ∙ 5 =

400. 

17) C - lim
௫→ଷ

√௫ି√ଷ

௫ିଷ
= lim

௫→ଷ

(√௫ି√ଷ)(√௫ା√ଷ)

(௫ିଷ)(√௫ା√ଷ)
= lim

௫→ଷ

ଵ

(√௫ା√ଷ)
=

ଵ

ଶ√ଷ
=

√ଷ


 

18) E - 𝑓(𝑥) = ට
ୡ୭ୱమ(௫)ିୱ୧୬మ(௫)

ଵି୲ୟ୬మ(௫)
= ට

ୡ୭ୱ(ଶ௫)

ଵି୲ୟ୬మ(௫)
 . Plugging in 

ଷగ

଼
 for x, we get 

ඥଶି√ଶ

ଶ
. 
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19) D–For 𝑓(𝑥) to be defined, we should have −1 ≤ logଶ(
௫మ

ଶ
) ≤ 1 →   

ଵ

ଶ
≤

௫మ

ଶ
≤ 2    →

       1 ≤ 𝑥ଶ ≤ 4 → [−2,1] ∪ [1,2] 

20) A–The range of the function is just the range of sinିଵ 𝑥, which is [
ିగ

ଶ
,

గ

ଶ
]. 

21) C – Let logଶ 𝑎 = logଷ 𝑏 = log 𝑐 = log(𝑎 + 𝑏 + 𝑐) = 𝑥 → 2௫ = 𝑎, 3௫ = 𝑏, 6௫ =

𝑐, 7௫ = 𝑎 + 𝑏 + 𝑐 → 2௫ + 3௫ + 6௫ = 7௫ → (
ଶ


)௫ + (

ଷ


)௫ + (




)௫ = 1 → 𝑥 = 2 →

logସ∙ଽ∙ଷ 6 =
ଵ

ସ
 

22) C–The domain of 
ଵ

୪୭(ଵି௫)
 is (-∞, 0) or (0,1) and the domain of √𝑥 + 2 is [-2, ∞). The 

intersection of these is [−2,0) ∪ (0,1).  

23) B - logଷ(𝑥 − 5) − logଶ(79𝑥 − 185) →
୪୭(௫ିଷ)

୪୭ ଷ
−

୪୭(ଽ௫ିଵ )

ଷ୪୭
→

ଷ ୪୭(௫ିଷ)ି୪୭(ଽ௫ିଵ଼ହ)

ଷ୪୭ ଷ
→ 3 log(𝑥 − 3) − log(79𝑥 − 185) = 0 →

(௫ିଷ)య

ଽ௫ିଵ଼ହ
= 1 → 𝑥ଷ −

15𝑥ଶ − 4𝑥 + 60 = 0 → (𝑥 − 2)(𝑥 + 2)(𝑥 − 15) → 𝑥 = 15. X cannot equal 2 or -2 

because then the log(x-3) will be undefined.  

24) B – The hypotenuse of the triangle is 𝑒௫, and the side opposite the angle is2 ln 𝑥. Thus, 

the side adjacent to the angle isඥ𝑒ଶ௫ − 4(ln 𝑥)ଶ. The tangent of an angle is opposite over 

adjacent, so you get 
ଶ ୪୬ ௫

ඥమೣିସ(୪୬ ௫)మ
 . 

25) A - 𝑦 = 2௫(௫ିଵ) → 𝑥ଶ − 𝑥 − logଶ 𝑦 = 0. Using the quadratic formula, you get 

ଵ±ඥଵାସ ୪୭మ ௬

ଶ
. 𝑓(𝑥) ≥ 1, so 𝑥 =

1

2
൫1 + ඥ1 + 4 log

2
𝑦൯ → 𝑓ିଵ(𝑥) =

1

2
൫1 + ඥ1 + 4 log

2
𝑦൯. 

26) D - 𝑓(𝑥) = log(𝑥 + √𝑥ଶ + 1). 𝑓(−𝑥) = log(−𝑥 + √𝑥ଶ + 1) = log
ି௫మା௫మାଵ

௫ା√௫మାଵ
=

− log൫𝑥 + √𝑥ଶ + 1൯ = −𝑓(𝑥) → 𝑓(−𝑥) = −𝑓(𝑥), so, the function is odd.  
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27) E – Plugging in 
గ

ଶ
 for 𝑓ᇱ(𝑥) gives us -1. So, using point-slope form for the equation of the 

line, we get 𝑦 − 1 = −1 ቀ𝑥 −
గ

ଶ
ቁ → 𝑦 = −𝑥 + 1 +

గ

ଶ
→ y-intercept is 1 +

గ

ଶ
. 

28) C - 𝑥 log௫ 10 = 𝑥 ∙
୪୭ ଵ

୪୭ ௫
=

௫

୪୭ ௫
.  So going back to the original equation, and dividing 

both sides by log 𝑥, we have 
ଶ௫

୪୭ ௫
= 1 −

୪୬ ௫

୪୭ ௫
= 1 −

୪୭ ௫

୪୭ 
∙

ଵ

୪୭ ௫
= 1 −

୪୭ ଵ

୪୭ 
= 1 − ln 10.  

Therefore, 
௫

୪୭ ௫
=

ଵ

ଶ
ቀ1 + ln

ଵ

ଵ
ቁ, and 




= 5. 

29) C – The measured amplitude of the earthquake is the amplitude of 150 sin 𝑥 + 360 cos 𝑥, 

which is √150ଶ + 360ଶ = 390. So, 𝑚𝑎𝑔𝑛𝑖𝑡𝑢𝑑𝑒 = log


బ
→ log

ଷଽ

ଵ.ଽହ
= log 200 =

log 2 + log 100 = log(2) + 2 = 2.301 

30) D – The domain of 1 − 𝑥 is all reals except 1; the domain of √4 − 𝑥ଶ is [-2,2]; the 

domain of ln 𝑥 is (1, ∞); and the domain of the sine function is all reals. The intersection 

of all these is (-2,1).  

 


