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Note:	For	all	questions,	answer	“(E)	NOTA”	means	none	of	the	above	answers	is	correct.		
Unless	otherwise	specified,	all	angles	are	measured	in	degrees.	

1. The	three	angles	of	a	triangle	have	measures	given	by	3ݔ െ ݔ	,5 ൅ 30,	and	3ݔ ൅ 15,	for	
some	ݔ.		What	is	the	measure	of	the	smallest	angle?	
	
(A)		20	 (B)		50	 (C)		55	 (D)		75	 (E)	NOTA	

2. Triangle	ܥܤܣ	is	inscribed	in	a	circle	of	radius	18.		Arc	ܤܣ෢ 	has	length	6ߨ	and	ܥܤ෢ 	has	
length	12ߨ.		Find	݉∠ܤ	in	radians.	

(A) 		
గ

ସ
	 (B)		

గ

ଶ
	 (C)		

ଶగ

ଷ
	 (D)		18ߨ	 (E)	NOTA	

3. Let	݉	be	the	measure	of	an	interior	angle	of	a	regular	polygon	that	tessellates.		Find	the	
sum	of	all	possible	values	of	݉.	
	
(A)		90	 (B)		150	 (C)		270	 (D)		360	 (E)	NOTA	

4. The	measures	of	two	angles	of	a	triangle,	when	expressed	in	Roman	Numbers,	are	
LXXXI	and	LVII.		What	is	the	measure	of	the	third	angle?		Express	your	answer	in	Roman	
Numbers.	
	
(A)		XXXII	 (B)		XLII	 (C)		LXII	 (D)LIII	 (E)	NOTA	

5. Let	ܥܤܣ	be	a	triangle	with	หܤܣห ൌ หܥܣห,	and	let	ܦ	be	the	midpoint	of	side	ܥܤ.		Which	of	
the	following	terms	can	be	used	to	describe	ܦܣ?	
1)		Angle	Bisector	
2)		Median	
3)		Altitude	
	
(A)		1	only	 (B)		1	and	2	only	 (C)		1	and	3	only	 (D)		1,	2,	and	3	 (E)	NOTA	
	
For	problems	6	through	8,	a	circle	has	two	chords	ܤܣ	and	ܦܥ	that	intersect	at	point	ܲ.		
Arc	ܦܣ෢ 	measures	95°	and	ܥܤ෢ 	measures	65°.			

6. Find	the	measure	of	∠ܥܲܣ.	
	
(A)		60	 (B)		80	 (C)		100	 (D)		120	 (E)	NOTA	

7. Find	the	measure	of	∠ܦܤܣ.	
	
(A)		47.5	 (B)		60	 (C)		65	 (D)		80	 (E)	NOTA	
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8. Find	the	difference	between	the	measures	of	∠ܥܣܤ	and	∠ܥܦܤ.	
	
(A)		5	 (B)		10	 (C)		15	 (D)		20	 (E)	NOTA	

9. Let	∆ܥܤܣ	and	∆ܨܧܦ	be	similar	right	triangles.		If	หܤܣห ൌ หܥܤห ൌ 1,	find	݉∠ܨ.	
	
(A)		30	 (B)		45	 (C)		50	 (D)		60	 (E)	NOTA	

10. Let	ܣ	be	the	measure	of	the	base	angle	of	an	isosceles	triangle	with	a	vertex	angle	of	
	of	sum	the	be	ܥ	and	pentagon,	regular	a	of	angle	interior	each	of	measure	the	be	ܤ	,100°
the	measures	of	complementary	angles.		Which	of	the	following	correctly	portrays	the	
relationship	between	,ܣ	ܤ,	and	ܥ?	
	
(A)		ܣ ൏ ܤ ൏ 	ܥ (B)		ܤ ൏ ܣ ൏ 	ܥ (C)		ܣ ൏ ܥ ൏ 	ܤ (D)		ܥ ൏ ܤ ൏ 	ܣ (E)	NOTA	

11. A	circle	has	a	radius	of	10	meters,	and	a	central	angle	measures	out	an	arc	of	length	ߨ.		
What	is	the	measure	of	this	angle?	
	
(A)		18	 (B)		30	 (C)		36	 (D)		45	 (E)	NOTA	

12. The	measures	of	the	interior	angles	of	a	quadrilateral	form	a	geometric	sequence	with	
common	ratio	of	2.		Find	the	measure	of	the	largest	angle	in	this	polygon.	
	
(A)		184	 (B)		192	 (C)		200	 (D)		216	 (E)	NOTA	

13. Which	of	the	following	is	a	name	for	an	eleven‐sided	polygon?	
	
(A)		Heptagon	 (B)		Unadecagon	 (C)		Odecagon	 (D)		Hendecagon	 (E)	NOTA	

14. Circle	O	has	a	chord	ܤܣ	and	a	diameter	ܦܥ	that	intersect	at	point	ܳ.		ܦܥ	bisects	ܤܣ.		
Find	the	measure	of	∠ܥܳܤ.	
	
(A)		60	 (B)		75	 (C)		90	 (D)		105	 (E)	NOTA	

15. Triangle	∆ܨܧܦ	is	an	equilateral	triangle.		Line	ℓଵ	intersects	sides	ܥܣ	and	ܥܤ,	and	a	
parallel	line	ℓଶ	intersects	sides	ܤܣ	and	ܥܤ.		If	the	smaller	of	the	two	angles	between	ℓଵ	
and	ܥܣ	is	40°,	what	is	the	larger	of	the	two	angles	between	ℓଶ	and	ܤܣ?	
	
(A)		120	 (B)		140	 (C)		150	 (D)		160	 (E)	NOTA	
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16. A	circle	is	circumscribed	about	an	equiangular	triangle.		If	the	area	of	the	circle	is	ݔ,	
what	is	the	perimeter	of	the	triangle	(in	terms	of	ݔ)?	
	

(A)		ට
ଶ଻௫

√ଷ
	 (B)		3ට

ଷ௫

గ
	 (C)		ට

ସ௫

√ଷ
	 (D)		ට

ଷ௫

గ
	 (E)	NOTA	

	
For	problems	17	and	18,	consider	a	triangle	∆ܥܤܣ	where	݉∠ܣ ൌ 100°	and	݉∠ܤ ൌ 50°.		
Point	D	exists	such	that	∆ܥܤܣ∆~ܦܥܤ,	where	these	two	triangles	do	not	overlap.			

17. If	there	is	a	circle	centered	at	ܦ	with	a	radius	smaller	than	any	of	the	sides	of	the	
triangles,	what	percent	of	the	circle’s	area	lies	inside	∆ܦܥܤ?	
	
(A)		8 1 3ൗ %	 (B)		13 8 9ൗ %	 (C)		25%	 (D)		27 7 9ൗ %	 (E)	NOTA	

18. Suppose	there	is	a	circle	centered	at	ܤ	with	a	radius	smaller	than	any	of	the	sides	of	the	
triangles.		Let	݉	be	the	percent	of	the	circle’s	area	that	lies	inside	of	∆ܥܤܣ,	and	let	݊	be	
the	percent	of	the	circle’s	area	that	lies	inside	of	∆ܦܥܤ.		Find	௠

௡
.	

	
(A)		

ଷ

ହ
	 (B)		

ଵ

ଶ
	 (C)		

ଷ

ଵ଴
	 (D)		1	 (E)	NOTA	

19. A	special	billiards	table	is	shaped	like	an	equilateral	triangle,	with	pockets	(labeled	A,	B,	
and	C)	at	the	corners.		A	ball	is	located	at	the	midpoint	of	the	wall	between	pockets	B	
and	C.		Let	ߠ	be	the	angle	at	which	the	ball	must	be	hit	to	bounce	off	wall	AB	and	then	
sink	into	pocket	C,	where	ߠ	is	measured	with	respect	to	the	normal	to	wall	BC.		What	is	
tan 	?ߠ
	

(A)		√
ଷ

ଶ
	 (B)		

ଶ√ଷ

ଷ
	 (C)		

ଵ

ଶ
	 (D)		√

ଶ

ଷ
	 (E)	NOTA	

20. Let	ܥ	and	ܦ	be	the	centers	of	two	circles,	not	necessarily	with	the	same	radius,	that	
overlap	and	intersect	at	points	ܺ	and	ܻ.		Let	ܼ	be	the	point	at	which	ܦܥ	and	ܻܺ	
intersect.		Find	the	measure	of	∠ܼܺܥ.	
	
(A)		100	 (B)		80	 (C)		90	 (D)		120	 (E)	NOTA	

21. If	ܣ ൌ ሺ1,0,0ሻ,	ܤ ൌ ሺ1,1,1ሻ,	and	ܥ ൌ ሺ0,0,1ሻ,	what	is	݉∠ܥܤܣ?	

(A) 		40	 (B)		45	 (C)		50	 (D)		55	 (E)	NOTA	
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22. In	Spherical	Geometry,	which	of	the	following	can	be	the	value	of	the	sum	of	the	interior	
angles	of	a	triangle?	
1)		90°	
2)		180°	
3)		270°	
	
(A)		1	only	 (B)		2	only	 (C)	1	and	2	only	 (D)		2	and	3	only	 (E)	NOTA	

23. Let	ABCD	be	a	right	trapezoid	with	bases	หܤܣห ൌ 2	and	หܦܥห ൌ 3.		Angle	B	is	a	right	
angle,	and	diagonal	ܥܣ	bisects	angle	C.		What	is	the	length	of	the	diagonal	ܦܤ?	
	
(A)		√7	 (B)		3	 (C)		√11	 (D)		√13	 (E)	NOTA	

24. Let	∆ܥܤܣ	be	inscribed	in	a	circle	and	ܦ	be	another	point	on	the	circle.		Which	of	the	
following	is/are	possible?	
	ܥܦܣ∆~ܥܤܣ∆		(1
	ܦܥܣ∆~ܥܤܣ∆		(2
	ܣܦܥ∆~ܥܤܣ∆		(3
	
(A)		1	only	 (B)		1	and	2	only	 (C)		1	and	3	only	 (D)		1,	2,	and	3	 (E)	NOTA	

25. In	circle	ܱ,	points	,ܦ	ܧ,	and	ܨ	are	on	the	circle,	หܧܦห ൌ หܨܧห,	and	݉∠ܨܱܦ ൌ 84.		Find	
	.ܨܦܧ∠݉

(A) 	20	 (B)		21	 (C)		23	 (D)		25	 (E)	NOTA	

26. For	any	polygon,	we	define	a	diagonal	to	be	a	line	segment	connecting	two	non‐adjacent	
vertices.		Let	ܲ	be	a	vertex	on	a	regular	decagon,	and	let	ߠ	be	the	angle	between	two	
randomly‐selected	diagonals	that	pass	through	ܲ.		Find	the	difference	between	the	
maximum	and	minimum	possible	values	of	ߠ.	
	
(A)		45	 (B)		60	 (C)		90	 (D)		120	 (E)	NOTA	

27. Points	ܣ	and	ܤ	move	along	the	Cartesian	plane	parametrically:		ܣ ൌ ሺ2ݐ, 3 െ ܤ	,ሻݐ ൌ
ሺݐ ൅ 2,1 െ ,ሺ4	at	fixed	is	ܥ	Point		ሻ.ݐ െ4ሻ.		Find	the	sum	of	all	values	of	ݐ	for	which	,ܣ	ܤ,	
and	ܥ	will	not	form	a	triangle.	
	
(A)		0	 (B)		2	 (C)		5	 (D)		9		 (E)	NOTA	
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28. Let	ℓ	and	݉	be	two	lines	that	intersect	at	point	ܱ.		Lines	ݔଵ	and	ݔଶ	are	parallel	lines	that	
intersect	ℓ	at	points	ܣ	and	ܤ,	and	intersect	݉	at	points	ܣ′	and	ܤ′,	respectively.		Lines	ݕଵ	
and	ݕଶ	are	also	parallel	lines.		Line	ݕଵ	passes	through	ܤ	and	intersects	݉	at	point	ܥ′,	and	
	triangles	of	sets	following	the	of	Which		.ܥ	point	at	ℓ	intersects	and	′ܣ	through	passes	ଶݕ
are	not	similar?	
	
(A)		∆ܱܥܤᇱ	and	∆ܱܣܥ′	 (B)		∆ܱܣܣ′	and	∆ܱܤܤ′	 	 	 								
(C)		∆ܱܤܣ′	and	∆ܱܥܥ′	 (D)		∆ܱܥܣ′	and	∆ܱܤܥ′	 (E)	NOTA	

29. Given	any	triangle	∆ܨܧܦ,	let	ܱ	be	a	circle	passing	through	ܦ	and	ܨ	such	that	ܧܦ	is	
tangent	to	ܱ.		In	the	circle,	draw	a	chord	through	ܦ	that	is	parallel	to	ܨܧ	–	the	new	point	
of	intersection	between	this	chord	and	the	circle	is	point	ܲ.		Draw	the	line	connecting	ܧ	
to	ܲ	–	this	will	intersect	circle	ܱ	at	ܲ	and	a	new	point	–	call	it	ܳ.		Which	of	the	following	
angles	is	not	equal	in	measure	to	the	others?	

(A) 	∠ܳܧܦ	 (B)		∠ܳܦܨ	 (C)		∠ܳܲܦ	 (D)		∠ܳܨܧ	 (E)	NOTA	

30. Let	ܧܦܥܤܣ	be	a	regular	polygon	and	ܩܨܦܥ	be	a	square	inside	of	the	pentagon.		Find	the	
difference	between	the	measures	of	∠ܨܩܣ	and	∠ܩܣܤ.	
	
(A)		25	 (B)		30	 (C)		32	 (D)		36	 (E)	NOTA	


