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Note:	For	all	questions,	answer	“(E)	NOTA”	means	none	of	the	above	answers	is	correct.	

1. Solve	for	:ݔ	3ଶ௫ାଶ ൌ 5଺௫ାଷ	
	
(A)		

ହ ୪୬ଷିଶ ୪୬ଷ

଺ ୪୬ହିଶ ୪୬ଷ
	 (B)		

ଷ ୪୬ହିଶ ୪୬଺

ଶ ୪୬ଷି଺ ୪୬ହ
	 (C)		

ଷ ୪୬ହିଶ ୪୬ଷ

ଶ ୪୬ଷିହ ୪୬଺
	 (D)		

ଷ ୪୬ହିଷ ୪୬ଶ

ଶ ୪୬ଷି଺ ୪୬ହ
	 (E)	NOTA	

2. Consider	the	following	matrices:	ܣ ൌ ቂlog ݔ 1
0 2

ቃ,	ܫ ൌ ൥
1 0
0 1
1 0

൩,	ܮ ൌ ቂ2 log ݔ 0 1
0 1 2

ቃ,	and	ܵ	

is	the	2 ൈ 2	Identity	Matrix.		Determine	the	product	of	all	values	of	ݔ	such	that	the	
matrix	product	ܣܵܵܫܮܣ	has	no	inverse.	

(A)		݁ିଵ/ଶ	 (B)		݁ିଵ/ସ	 (C)		݁ିଵ/଼	 (D)		݁ିଵ/ଵ଺	 (E)	NOTA	

3. The	Hyperbolic	Sine	Function,	denoted	sinh,	is	defined	as	sinh ݔ ൌ ଵ

ଶ
ሺ݁௫ െ ݁ି௫ሻ.		Find	

sinhିଵ 5;	in	other	words,	the	inverse	of	the	Hyperbolic	Sine	Function	evaluated	at	5.	
	
(A)		ln൫√26 െ 1൯	 (B)		ln൫1 ൅ √26൯	 (C)		ln൫√26 െ 5൯	 (D)		ln൫√26 ൅ 5൯	 (E)	NOTA	

4. Given	that	,ݔ	ݕ,	and	ݖ	are	all	greater	than	1,	simplify	3 logସ ݔ െ 4 logଶ ݕ ൅ log଼ 	a	into	ݖ
single	logarithm.	
	

(A)		log଺ସ ቀ
௫వ௭మ

௬మర
ቁ	 (B)		log଺ସ ቀ

௫య௭

௬ర
ቁ	 (C)		logଷଶ ቀ

௫ల௭మ

௬భమ
ቁ	 (D)		logଷଶ ቀ

௫య௭

௬మర
ቁ	 (E)	NOTA	

5. If	ݔଶ ൅ ଶݕ ൌ ݔlog൫݇ሺ	then	,ݕ	and	ݔ	positive	for	ݕݔ14 ൅ ሻ൯ݕ ൌ
ଵ

ଶ
ሺlog ݔ ൅ log 	some	for	ሻݕ

constant	݇.		Find	the	value	of	݇.	
	
(A)		1/8	 (B)		1/4	 (C)		1/2	 (D)		1	 (E)	NOTA	

6. Find	the	value(s)	of	ߙ	such	that	lnሺsinሺߙ ൅ ሻሻߨ െ lnሺcosሺߙ ൅ ሻሻߨ ൌ 0,	where	ߙ ∈ ቀ0,
ଷగ

ଶ
ቁ.	

	
(A)		

గ

ସ
,	
ହగ

ସ
	 (B)		

ଷగ

ସ
	 (C)		

ହగ

ସ
	 (D)		

ଷగ

ସ
,	
଻గ

ସ
	 (E)	NOTA	

7. The	graph	of	ݕ ൌ 4ሺ݁ି௫ ൅ 2ሻିଵ	has	horizontal	asymptotes	at	ݕ ൌ ݕ	and	ܬ ൌ 	the	Find		.ܭ
value	of	ܬ ൅ 	.ܭ
	
(A)		0	 (B)		2	 (C)		4	 (D)		6	 (E)	NOTA	
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8. Find	the	number	of	digits	in	the	base‐10	expansion	of	2013ଵ଴଴଴.	
	
(A)		3303	 (B)		3304	 (C)		3305	 (D)		3306	 (E)	NOTA	

9. A	radioactive	particle	has	a	half‐life	of	24	hours,	and	after	1024	days	has	reduced	in	
mass	to	2ሺିଶ

ఴሻ	grams.		What	was	the	particle’s	starting	mass?		Express	your	answer	in	
grams.	
	
(A)		2ଶହ଺	 (B)		2ହଵଶ	 (C)		2଻଺଼	 (D)		2଼ଽ଺	 (E)	NOTA	

10. Define	a	recursive	sequence	such	that	ܽଵ ൌ √2,	and	for	݊ ൒ 1,	ܽ௡ାଵ ൌ ൫√2൯
௔೙.		Which	of	

the	following	is	closest	to	the	value	of	ܽଵ଴,଴଴଴,଴଴଴,଴଴଴,଴଴଴,଴଴଴,଴଴଴,଴଴଴,଴଴଴,଴଴଴,଴଴଴,଴଴଴?	
	
(A)		2	 (B)		4	 (C)		8	 (D)		16	 (E)	NOTA	

11. Find	the	sum	of	the	fourth	powers	of	all	real	numbers	ݔ	satisfying	ݔ௫
మିହ௫ା଺ ൌ 1.	

	
(A)		18	 (B)		34	 (C)		99	 (D)		274	 (E)	NOTA	

12. For	real	number	ݑ,	let	0 ൏ arccos ݑ ൏ ୲ୟ୬ୟ୰ୡୡ୭ୱቀି݁		:ݔ	for	Solve		.ߨ
య
ఱ
ቁ ൌ 	.௘ݔ

	

(A)		݁ି
య
ర೐	 (B)		݁ି

ర
ఱ೐	 (C)		݁ି

ర
య೐	 (D)		݁ି

ఱ
య೐	 (E)	NOTA	

13. Let	݅ ൌ √െ1.		Given	that	݁௜௫ ൌ cos ݔ ൅ ݅ sin tan	equals	following	the	of	which	,ݔ ݔ ?	
	

(A)		
ି௜൫௘೔ೣି௘ష೔ೣ൯

௘೔ೣା௘ష೔ೣ
	 	 (B)		

௜൫௘೔ೣି௘ష೔ೣ൯

௘೔ೣା௘ష೔ೣ
	

(C)		
ି௜൫௘೔ೣି௘ష೔ೣ൯

ଶ൫௘೔ೣା௘ష೔ೣ൯
	 	 (D)		

ଶ൫௘೔ೣା௘ష೔ೣ൯

௜൫௘೔ೣି௘ష೔ೣ൯
	 	 (E)	NOTA	

14. For	positive	integer	݊,	define	a	function	݂	such	that	݂ሺ݊ሻ ൌ logଽ ݊	if	logଽ ݊	is	rational	
and	݂ሺ݊ሻ ൌ 0.10	otherwise.		Evaluate:	∑ ݂ሺ݊ሻଶ଴ଵଷ

௡ୀଵ 	
	
(A)		10.50	 (B)		211.10	 (C)		605.50	 (D)		1092.00	 (E)	NOTA	

15. Solve	for	ݔ:	
ଷ௘యೣି௘మೣି௘ೣିସ

௘ೣାଵ
ൌ 0	

	
(A)		0	 (B)		ln 2	 (C)	ln 3	 (D)		ln 4	 (E)	NOTA	
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16. Find	the	value	of	ݔ	if	4
ೣ
೤
ା೤
ೣ ൌ 32	and	logଷሺݔ ൅ ሻݕ ൅ logଷሺݔ െ ሻݕ ൌ 1.	

	
(A)		3	 (B)		4	 (C)		5	 (D)		8	 (E)	NOTA	

17. Let	݅ ൌ √െ1.		Which	of	the	following	is	equal	to	2 ln ݅?	
	
(A)		0	 (B)		݅ߨ	 (C)		2݅ߨ	 (D)		3݅ߨ	 (E)	NOTA	

18. Let	ܰ	equal	the	number	of	zeroes	at	the	end	of	2013!	when	expressed	in	base	10.		Find	

the	value	of	logଵ଺଻ ቀ
௫

ଷ
ቁ.	

	
(A)		logଵ଺଻ 134	 (B)		1	 (C)		logଵ଺଻

ସ଼ଶ

ଷ
	 (D)		logଵ଺଻

ସଽ଼

ଷ
	 (E)	NOTA	

19. Find	the	value	of	ݕݔ	if	log଼ ݔ ൅ logସ ଶݕ ൌ 5	and	log଼ ݕ ൅ logସ ଶݔ ൌ 7.	
	
(A)		1024	 (B)		512	 (C)		256	 (D)		128	 (E)	NOTA	

20. Given	that	ܵ ൌ ∑ ሺlnሺ∑ ݇௡
௞ୀଵ ሻሻଶ଴ଵଶ

௡ୀଵ ,	evaluate:	݁ௌ	
	

(A)		
ሺଶ଴ଵଶ!ሻሺଶ଴ଵଷ!ሻ

ଶమబభమ
	 	 (B)		

ሺଶ଴ଵଶ!ሻሺଶ଴ଵଷ!ሻିଵ

ଶమబభభ
	

(C)		
ሺଶ଴ଵଶ!ሻሺଶ଴ଵଷ!ሻିଶ

ଶమబభయ
	 (D)		

ሺଶ଴ଵଷ!ሻሺଶ଴ଵଶ!ሻିଷ

ଶమబభర
	 (E)	NOTA	

21. Given	that	ݔ	and	ݕ	are	nonnegative	reals,	find	the	sum	of	ݔ	and	ݕ,	given	that	3ݔ ൅ ݕ ൌ 6	
and	that	݁௫௬	is	as	large	as	possible.	

(A)		1	 (B)		2	 (C)		3	 (D)		4	 (E)	NOTA	

22. Find	the	value	of	ݍ	given	that	ሺlogଷ ሻଶ݌ ൌ logଷ ݌logଷሺ	and	ଶ݌ ൅ ሻݍ ൌ logଷ ݌ ൅ logଷ 	.ݍ
	
(A)		9/8	 (B)		10/9	 (C)		11/10	 (D)		12/11	 (E)	NOTA	

23. Find	the	vertical	asymptotes	of	the	graph	of	ݕ ൌ log ቀ
௫మିଷ௫ିଵ଴

௫ାଶ
ቁ.	

	
(A)		ݔ ൌ 2	 (B)		ݔ ൌ 4	 (C)		ݔ ൌ 5	 (D)		ݔ ൌ െ2	 (E)	NOTA	

24. Find	the	equation	of	the	horizontal	asymptote(s)	of	the	graph	of	ݕ ൌ ݁ୟ୰ୡ୲ୟ୬௫.	
	

(A)		ݕ ൌ േ1	 (B)		ݕ ൌ േ݁
ഏ
ర	 (C)		ݕ ൌ ݁േ

ഏ
మ	 (D)		ݕ ൌ 0	 (E)	NOTA	
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25. Given	that	ݔ	is	a	real	number,	find	the	domain	of	݂ሺݔሻ ൌ log ቀ
|௫ାଵ|

௫మାଷ௫ାଶ
ቁ.	

(A)		ݔ ∉ ሼെ2,െ1ሽ		 (B)		ݔ ∈ ሺെ∞,െ2ሻ ∪ ሺെ1,∞ሻ	

(C)		ݔ ∈ ሺെ2,െ1ሻ		 (D)		ݔ ∈ ሺെ∞,∞ሻ		 (E)	NOTA	

26. Let	,ݔ	ݕ,	and	ݖ	be	positive	real	numbers	such	that	ݔ୪୭୥మ ଻ ൌ ୪୭୥యݕ	,8 ହ ൌ 81,	and	
୪୭୥ఱݖ ଶଵ଺ ൌ √5

య .		Find	the	value	of	ݔሺ୪୭୥మ ଻ሻ
మ
൅ ሺ୪୭୥యݕ ହሻ

మ
൅ ሺ୪୭୥ఱݖ ଶଵ଺ሻ

మ
.	

	
(A)		8836	 (B)		6630	 (C)		3240	 (D)		974	 (E)	NOTA	

27. Find	the	coefficient	of	ݖݕݔସ	in	the	expansion	of	ሺݔ ൅ ݕ3 ൅ 	like‐terms	with	ሻ଺ݖ2
combined.	
	
(A)		160	 (B)		480	 (C)		1440	 (D)		4320	 (E)	NOTA	

28. If	log 49 ൌ ܽ	and	log 625 ൌ ܾ,	express	log
ଵ

ଶ଼
	in	terms	of	ܽ	and	ܾ.	

	
(A)		

௔ି௕

ଶ
൅ 2	 (B)		

௕ି௔

ଶ
൅ 2		 (C)		

௔ି௕

ଶ
െ 2	 (D)		

௕ି௔

ଶ
െ 2	 (E)	NOTA	

29. If	the	solutions	to	the	system	of	equations	given	by	logସ଴ଽ଺ ݔ ൅ logଶ଴ଵଷ ݕ ൌ 2	and	
log௫ 4096 െ log௬ 2013 ൌ 1	are	ሺݔଵ, ,ଶݔሺ	and	ଵሻݕ 		.ଶሻݕଶݔଵݕଵݔlogସሺ	of	value	the	find	ଶሻ,ݕ

(A)		36	 (B)		30	 (C)		24	 (D)		18	 (E)	NOTA	

30. Evaluate:	ln ݁ ൅ ln√݁ ൅ ln √݁
ర ൅ ln √݁

ఴ ൅⋯	
	
(A)		16	 (B)		8	 (C)		4	 (D)		1	 (E)	NOTA	


