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Chapter 1. Basic Geometry 

1.1 Lines, Angles and Shapes 
 JAN '16 [6] Ans: 1 

1.2 Pythagorean Theorem 
 JAN '16 [32] ଵ଺ଽ ൌ ௫ଶ଴.଺; 𝑥 ൎ 36.6 36.6ଶ ൅ 20.6ଶ ൌ 𝑐ଶ  1763.92 ൌ 𝑐ଶ  42 ൎ 𝑐  

1.3 Perimeter and Circumference There are no Regents exam questions on this topic. 
1.4 Area 

 JAN ’17 [8]  Ans: 1 
 AUG ’17 [20] Ans: 1 
 JAN ’19 [18] Ans: 1 
 JUN ’19 [2] Ans: 3 
 AUG ’19 [17] Ans: 4 
 JAN '16 [30] Dish A 𝑑஺ ൌ ସ଴,଴଴଴గሺଶହ.ହሻమ ൎ 19.6  𝑑஻ ൌ ଻ଶ,଴଴଴గሺଷ଻.ହሻమ ൎ 16.3  

 AUG ’17 [34]  𝑥ଶ ൅ 𝑥ଶ ൌ 58ଶ  2𝑥ଶ ൌ 3364  𝑥 ൌ √1682  𝐴 ൌ ൫√1682 ൅ 8൯ଶ ൎ 2402.2   
 JAN ’19 [31] Area of outer circle െ Area of inner circle ൌ 𝜋30ଶ െ 𝜋20ଶ ൌ 500𝜋 Area of each ▭ = 90 ൈ 10 ൌ 900 Total area ൌ 500𝜋 ൅ 2ሺ900ሻ ൎ 3,371 sq. ft   
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Chapter 2. Coordinate Geometry 

2.1 Forms of Linear Equations There are no Regents exam questions on this topic. 
2.2 Parallel and Perpendicular Lines 

 JUN '15 [9] Ans: 1 
 AUG '15 [10] Ans: 1 
 JAN '16 [2] Ans: 4 
 JAN ’17 [1]  Ans: 3 
 JUN ’17 [19] Ans: 2 
 JAN ’18 [20] Ans: 1 
 JUN ’18 [12] Ans: 2 
 AUG ’18 [11] Ans: 1 
 JUN ’19 [16] Ans: 2 

 AUG ’19 [8] Ans: 1 
 JAN ’19 [25] 𝑦 ൌ ଶଷ 𝑥 െ ଻ଷ , 𝑚 ൌ ଶଷ  𝑦 െ 6 ൌ ଶଷ ሺ𝑥 െ 2ሻ  
 JAN ’20 [31] 𝑦 ൌ ହସ 𝑥 െ ହଶ, 𝑚 ൌ ହସ 𝑦 െ 12 ൌ െସହ ሺ𝑥 െ 5ሻ  

2.3 Distance Formula 
 JUN '15 [3] Ans: 3 
 JAN '16 [15] Ans: 2 

2.4 Midpoint Formula There are no Regents exam questions on this topic. 
2.5 Perpendicular Bisectors 

 JUN '16 [12] Ans: 1 
 AUG ’17 [24] Ans: 4  JUN ’22 [20] Ans: 4 

2.6 Directed Line Segments 
 FALL '14 [14] Ans: 4 
 AUG ’16 [18]  Ans: 4 
 JAN ’17 [20]  Ans: 1 
 JUN ’17 [15] Ans: 2 
 AUG ’17 [17] Ans: 1 
 JAN ’18 [6] Ans: 1 
 JUN ’18 [14] Ans: 2 
 AUG ’18 [15] Ans: 1 
 JAN ’19 [15] Ans: 1 

 JUN ’19 [19] Ans: 4 
 AUG ’19 [3] Ans: 3 
 JAN ’20 [5] Ans: 4 
 JUN ’22 [22] Ans: 2 
 AUG ’22 [13] Ans: 1 
 JUN '15 [27] 𝑃௫ ൌ െ6 ൅ ଶହ ሺ4 ൅ 6ሻ ൌ െ2;  𝑃௬ ൌ െ5 ൅ ଶହ ሺ0 ൅ 5ሻ ൌ െ3  𝑃ሺെ2,െ3ሻ  



6  

 AUG '15 [31] 𝐸௫ ൌ 1 ൅ ଶହ ሺ16 െ 1ሻ ൌ 7;  𝐸௬ ൌ 4 ൅ ଶହ ሺ14 െ 4ሻ ൌ 8  𝐸ሺ7,8ሻ  
 JAN '16 [27] 𝐽௫ ൌ െ2 ൅ ଶଷ ሺ4 ൅ 2ሻ ൌ 2;  𝐽௬ ൌ 1 ൅ ଶଷ ሺ7 െ 1ሻ ൌ 5  𝐽ሺ2,5ሻ  

 JUN '16 [26]  𝑃௫ ൌ 4 ൅ ସଽ ሺ22 െ 4ሻ ൌ 12;  𝑃௬ ൌ 2 ൅ ସଽ ሺ2 െ 2ሻ ൌ 2  𝑃ሺ12,2ሻ  
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Chapter 3. Polygons In The Coordinate Plane 

3.1 Triangles in the Coordinate Plane 
 JAN '16 [18] Ans: 1 
 JUN '16 [14] Ans: 4 
 AUG ’16 [15]  Ans: 3 
 AUG '15 [33] 𝑚஻஼ ൌ െଷଶ 𝑚ୄ ൌ ଶଷ The right ∠ may be at B or C. Right ∠ at B means: െ1 ൌ ଶଷ ሺെ3ሻ ൅ 𝑏 3 ൌ ଶଷ 𝑥 ൅ 1 𝑏 ൌ 1 𝑥 ൌ 3 Right ∠ at C means: െ4 ൌ ଶଷ ሺെ1ሻ ൅ 𝑏 3 ൌ ଶଷ 𝑥 െ ଵ଴ଷ   𝑏 ൌ െଵ଴ଷ  𝑥 ൌ ଵଽଶ ൌ 9.5 Either answer, 𝑥 ൌ 3 or 𝑥 ൌ 9.5, is correct. 
 AUG ’17 [32] 

 𝐴ሺെ2,3ሻ and 𝐵ሺ1,5ሻ 𝑚஺஻ ൌ ହିଷଵାଶ ൌ ଶଷ  𝑚௉ோ ൌ ଷାଵଷାଷ ൌ ସ଺ ൌ ଶଷ  𝐴𝐵 ∥ 𝑃𝑅 because same slopes. 𝐴𝐵 ൌ √3ଶ ൅ 2ଶ ൌ √13  𝑃𝑅 ൌ √6ଶ ൅ 4ଶ ൌ √52 ൌ 2√13  Therefore, 𝐴𝐵 ൌ ଵଶ𝑃𝑅. 

 JUN ’18 [32] 𝐴𝐵 ൌ √5ଶ ൅ 1ଶ ൌ √26  𝐵𝐶 ൌ √4ଶ ൅ 4ଶ ൌ √32  𝐴𝐶 ൌ √1ଶ ൅ 5ଶ ൌ √26  △ 𝐴𝐵𝐶 has two ≅ sides, not three, so it is isosceles and not equilateral. 
 JAN ’19 [30] No.  (a) If 𝐸𝐺 is a median, then G is the midpoint of 𝐷𝐹.   But midpoint of 𝐷𝐹 is ቀଵାସଶ , ିଵାଶଶ ቁ ൌሺ2.5,0.5ሻ, or  (b) If 𝐸𝐺 is a median, then 𝐷𝐺 ൌ 𝐺𝐹.   But, 𝐷𝐺 ൌ √2ଶ ൅ 2ଶ ൌ √8 and 𝐺𝐹 ൌ√1ଶ ൅ 1ଶ ൌ √2. 
 JAN ’19 [32] 𝐴𝐶 ൌ ඥ3ଶ ൅ ሺെ5ሻଶ ൌ √34  𝐵𝐶 ൌ ඥሺെ5ሻଶ ൅ ሺെ3ሻଶ ൌ √34  Isosceles because 𝐴𝐶 ൌ 𝐵𝐶 𝑚஺஼ ൌ ିଵିସଵିሺିଶሻ ൌ െ ହଷ  𝑚஻஼ ൌ ିଵିଶଵି଺ ൌ ଷହ  𝐴𝐶 ⊥ 𝐵𝐶 because their slopes are opp reciprocals, so ∠𝐶 is a right ∠. 
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3.2 Quadrilaterals in the Coordinate Plane 
 AUG '15 [22] Ans: 4 
 AUG ’16 [14] Ans: 1 
 JAN ’17 [19]  Ans: 3 
 AUG ’19 [2] Ans: 3 
 FALL '14 [11] Midpoint of 𝑀𝑇 is ቀ଴ାସଶ , ିଵା଺ଶ ቁ ൌ ቀ2, ହଶቁ.  𝑚ெ் ൌ ଺ାଵସି଴ ൌ ଻ସ.  In a rhombus, diagonals are ⊥, so 𝑚஺ு ൌ െ ସ଻. 𝑦 െ ହଶ ൌ െ ସ଻ ሺ𝑥 െ 2ሻ  The diagonals, 𝑀𝑇 and 𝐴𝐻, of rhombus 

MATH are ⊥ bisectors of each other. 
 JUN '15 [36] 𝑚்ௌ ൌ െହଷ 𝑚ௌோ ൌ ଷହ Since the slopes of 𝑇𝑆 and 𝑆𝑅 are opp reciprocals, they are ⊥ and form right ∠.   △ 𝑅𝑆𝑇 is a right △ (∠𝑆 is a right ∠)  𝑃ሺ0,9) 𝑚ோ௉ ൌ െହଷ 𝑚௉் ൌ ଷହ Since the slopes of all four adjacent sides are opp reciprocals, they are ⊥ and form right ∠’s.  Quad RSTP is a ▭ because it has four right ∠’s. 
 JAN ’17 [31]  ሺ1,3) and ሺെ3,െ3) 

 JUN ’17 [35] 𝑃𝑄 ൌ √5ଶ ൅ 5ଶ ൌ √50  𝑄𝑅 ൌ ඥሺെ7)ଶ ൅ 1ଶ ൌ √50  𝑅𝑆 ൌ ඥሺെ5)ଶ ൅ ሺെ5)ଶ ൌ √50  𝑃𝑆 ൌ ඥሺെ7)ଶ ൅ 1ଶ ൌ √50  
PQRS is a rhombus b/c all sides are ≅.  The slope of 𝑃𝑄 is 1 and the slope of 𝑄𝑅 is െ7.  Because the slopes of adjacent sides are not opp reciprocals, they are not ⊥ and do not form a right ∠.  Therefore, PQRS is not a square. 

 JAN ’18 [35] 𝑃𝐴 ൌ ඥሺെ4 ൅ 1)ଶ ൅ ሺ5 ൅ 6)ଶ ൌ √130  𝐴𝑇 ൌ ඥሺ5 ൅ 4)ଶ ൅ ሺെ2 െ 5)ଶ ൌ √130  𝑃𝐴 ൌ 𝐴𝑇, so △ 𝑃𝐴𝑇 is isosceles. 𝑅ሺ2,9) 𝑚௉஺ ൌ െ ଵଵଷ  and 𝑚ோ் ൌ െ ଵଵଷ , so 𝑃𝐴 ∥ 𝑅𝑇. 𝑅𝑇 ൌ ඥሺ5 െ 2)ଶ ൅ ሺെ2 െ 9)ଶ ൌ √130, so 𝑃𝐴 ≅ 𝑅𝑇. 
PART is a ▱ because it has a pair of opp sides that are both ≅ and ∥. 

 AUG ’18 [35] 𝑚ெு ൌ ଺ଵ଴ ൌ ଷହ and 𝑚஺் ൌ ଺ଵ଴ ൌ ଷହ 𝑚ெ஺ ൌ െ ହଷ and 𝑚ு் ൌ െହଷ 𝑀𝐻തതതതത ∥ 𝐴𝑇തതതത and 𝑀𝐴തതതതത ∥ 𝐻𝑇തതതത, so MATH is a ▱ since both sides of opp sides are ∥. Since their slopes are negative reciprocals, 𝑀𝐴തതതതത ⊥ 𝐴𝑇തതതത and ∠𝐴 is a right ∠.  MATH is a ▭ because it is a ▱ with a right ∠. 
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 JUN ’19 [32] 𝑚஺஽ ൌ ଴ି଺ଵିሺିଵ) ൌ െ3  𝑚஻஼ ൌ ିଵି଼଺ିଷ ൌ െ3  𝐴𝐷 ∥ 𝐵𝐶 because their slopes are equal, so ABCD is a trapezoid. 𝐴𝐶 ൌ ඥሺെ1 െ 6)ଶ ൅ ሺ6 ൅ 1)ଶ ൌ √98 𝐵𝐷 ൌ ඥሺ8 െ 0)ଶ ൅ ሺ3 െ 1)ଶ ൌ √68.  𝐴𝐵𝐶𝐷 is not an isosceles trapezoid because its diagonals are not ≅. 
 AUG ’19 [35] 𝐴𝐵 ൌ ඥሺെ5 െ 1)ଶ ൅ ሺ3 െ 2)ଶ ൌ √37  𝐵𝐶 ൌ ඥሺെ5 ൅ 6)ଶ ൅ ሺ3 ൅ 3)ଶ ൌ √37    △ 𝐴𝐵𝐶 is isosceles because 𝐴𝐵 ൌ 𝐵𝐶. 𝐷ሺ0,െ4)  𝐴𝐷 ൌ ඥሺ1 െ 0)ଶ ൅ ሺ2 ൅ 4)ଶ ൌ √37  𝐶𝐷 ൌ ඥሺെ6 െ 0)ଶ ൅ ሺ3 ൅ 4)ଶ ൌ √37    𝑚஺஻ ൌ ଷିଶିହିଵ ൌ െ ଵ଺  𝑚஻஼ ൌ ଷାଷିହା଺ ൌ 6; 𝐴𝐵 ⊥ 𝐵𝐶 (slopes are opp reciprocals), so ∠𝐵 is a right ∠;   

ABCD is a square because all four sides are ≅ and it has a right ∠. 

 JAN ’20 [32] 𝑁𝐴 ൌ ඥሺ1 ൅ 4)ଶ ൅ ሺ2 ൅ 3)ଶ ൌ √50  𝐴𝑇 ൌ ඥሺ8 െ 1)ଶ ൅ ሺ1 െ 2)ଶ ൌ √50  𝑇𝑆 ൌ ඥሺ3 െ 8)ଶ ൅ ሺെ4 െ 1)ଶ ൌ √50  𝑆𝑁 ൌ ඥሺെ4 െ 3)ଶ ൅ ሺെ3 ൅ 4)ଶ ൌ √50    All four sides are ≅, so NATS is a rhombus. 
 AUG ’22 [33] 𝑚ு௒ ൌ ଽି଺ଶାଷ ൌ ଷହ ;  𝑚௉ா ൌ ିସାଵଷି଼ ൌ ଷହ;  𝑚ுா ൌ ଺ାସିଷିଷ ൌ െ ହଷ;  𝑚௒௉ ൌ ଽାଵଶି଼ ൌ െ ହଷ; HYPE is a ▱ since both pairs of opp sides are ∥ (slopes are equal) 𝐻𝑌 ⊥ 𝐻𝐸 (slopes are opp reciprocals) HYPE is a ▭ (▱ with a right ∠) 

  



10  

3.3 Perimeter and Area using Coordinates 
 JUN '16 [22] Ans: 3 
 JUN ’17 [2] Ans: 3 
 AUG ’17 [3] Ans: 3 
 JUN ’18 [15] Ans: 1 
 AUG ’18 [8] Ans: 4 
 JAN ’19 [21] Ans: 4 
 JAN ’20 [18] Ans: 2 
 AUG ’22 [14] Ans: 4 
 JUN ’19 [26] 

 𝐴 ൌ ଵଶ ሺ5)ሺ10) ൌ 25  

 AUG ’19 [28] 

 𝐴 ൌ ଵଶ ሺ5)ሺ12) ൌ 30  
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Chapter 4. Rigid Motions 

4.1 Translations 
 JUN ’22 [35] 𝐴𝐵 ൌ ඥሺെ2 ൅ 7)ଶ ൅ ሺ4 ൅ 1)ଶ ൌ √50 ൌ 5√2  𝐴𝐶 ൌ ඥሺെ2 ൅ 3)ଶ ൅ ሺ4 ൅ 3)ଶ ൌ √50 ൌ 5√2  𝐴𝐵 ൌ 𝐴𝐶, so △ 𝐴𝐵𝐶 is isosceles 𝐴ሺെ2,4) → 𝐴′ሺ3,െ1)  𝐵ሺെ7,െ1) → 𝐵′ሺെ2,െ6)  𝐶ሺെ3,െ3) → 𝐶′ሺ2,െ8)  𝐴ᇱ𝐶ᇱ ൌ 𝐴𝐶 ൌ 5√2 because translations preserve distance 𝐴𝐴ᇱ ൌ ඥሺ3 ൅ 2)ଶ ൅ ሺെ1 െ 4)ଶ ൌ √50 ൌ 5√2  𝐶𝐶ᇱ ൌ ඥሺ2 ൅ 3)ଶ ൅ ሺെ8 ൅ 3)ଶ ൌ √50 ൌ 5√2  𝐴𝐴′𝐶′𝐶 is a quad with 4 ≅ sides, so it is a rhombus 

4.2 Line Reflections 
 AUG ’22 [1] Ans: 2 
 JAN '16 [25] 

 
4.3 Rotations 

 FALL '14 [2] Ans: 4 
 JAN '16 [11] Ans: 4 
 AUG ’16 [5] Ans: 1 
 JUN ’22 [5] Ans: 3 
 AUG ’22 [9] Ans: 1 

 AUG ’16 [29] m∠𝑃 ൌ m∠𝐿 ൌ 47° because rotations preserve ∠’s. m∠𝑀 ൌ 180 െ ሺ47 ൅ 57) ൌ 76 because the ∠’s of a △ add to 180°.  
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4.4 Point Reflections [NG] There are no Regents exam questions on this topic. 
4.5 Map a Polygon onto Itself 

 FALL '14 [15] Ans: 2 
 JUN '15 [10] Ans: 1 
 AUG '15 [5] Ans: 1 
 JAN ’17 [17]  Ans: 4 
 JUN ’17 [7] Ans: 1 
 AUG ’17 [6] Ans: 3 
 AUG ’17 [22] Ans: 4 
 JAN ’18 [15] Ans: 3 
 JUN ’18 [19] Ans: 3 

 AUG ’18 [17] Ans: 3 

 JAN ’19 [4] Ans: 3 
 JUN ’19 [4] Ans: 4 
 AUG ’19 [23] Ans: 4 
 JAN ’20 [11] Ans: 3 
 JUN ’22 [4] Ans: 1 
 AUG ’22 [5] Ans: 4 
 AUG ’16 [27] ଷ଺଴଺ ൌ 60  
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Chapter 5. Dilations 

5.1 Dilations of Line Segments 
 JUN '15 [18] Ans: 1 
 JAN '16 [10] Ans: 2 
 JUN '16 [2] Ans: 4 
 AUG ’16 [21] Ans: 4 
 JAN ’17 [13]  Ans: 1 
 JUN ’17 [6] Ans: 3 
 AUG ’17 [10] Ans: 1 

 JAN ’19 [1] Ans: 4 
 JUN ’19 [5] Ans: 1 

 AUG ’19 [1] Ans: 2 
 AUG ’17 [29] 𝐴ᇱ𝐵ᇱ ൌ ଵଶ 𝐴𝐵 ൌଵଶඥሺ5 െ 2)ଶ ൅ ሺെ1 െ 3)ଶ ൌ ଵଶ √25 ൌ 2.5  

5.2 Dilations of Polygons 
 JUN '15 [16] Ans: 2 
 AUG '15 [6] Ans: 4 
 AUG '15 [20] Ans: 1 
 AUG '15 [23] Ans: 1 
 JAN ’18 [11] Ans: 1 
 JUN ’18 [5] Ans: 4 
 AUG ’18 [23] Ans: 3 
 JUN ’22 [1] Ans: 2 
 JUN ’22 [3] Ans: 1 

 AUG ’22 [6] Ans: 1 
 JAN ’17 [32]  

 A dilation preserves slope, so the slopes of 𝑄𝑅 and 𝑄′𝑅′ are equal.   Therefore, 𝑄′𝑅′ ∥ 𝑄𝑅. 

 JUN ’18 [26] 
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5.3 Dilations of Lines 
 FALL '14 [3] Ans: 2 
 FALL '14 [16] Ans: 2 
 JUN '15 [22] Ans: 1 
 AUG '15 [24] Ans: 4 
 JAN ’18 [14] Ans: 1 
 JUN ’18 [24] Ans: 2 
 JAN ’19 [24] Ans: 4 
 JUN ’19 [7] Ans: 2 
 AUG ’19 [10] Ans: 1 

 JAN ’20 [8] Ans: 1 
 JUN ’22 [23] Ans: 4 
 AUG ’22 [12] Ans: 3 
 JAN '16 [31] ℓ ∶ 𝑦 ൌ 3𝑥 െ 4; 𝑚 ∶ 𝑦 ൌ 3𝑥 െ 8 

 JUN ’17 [31] The center of dilation is on the original line, so the line does not change. Line p is 3𝑥 ൅ 4𝑦 ൌ 20. 
 AUG ’18 [30] No, the line passes through the center of dilation, so the dilated line is not distinct.  To show the given lines are distinct: 4𝑥 ൅ 3𝑦 ൌ 24  3𝑦 ൌ െ4𝑥 ൅ 24   𝑦 ൌ െ ସଷ 𝑥 ൅ 8  This has a different y-intercept than  𝑦 ൌ െ ସଷ 𝑥 ൅ 16.    
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Chapter 6. Transformation Proofs 

6.1 Properties of Transformations 
 AUG '15 [13] Ans: 2 
 JAN ’16 [5] Ans: 3 
 JUN '16 [4] Ans: 1 
 AUG ’16 [2] Ans: 2 
 JAN ’18 [4] Ans: 4 

 JAN ’18 [8] Ans: 4 
 JUN ’18 [1] Ans: 1 
 JAN ’19 [2] Ans: 4 
 JUN ’22 [10] Ans: 3 

6.2 Sequences of Transformations 
 JUN '15 [4] Ans: 4 
 AUG '15 [7] Ans: 1 
 JAN '16 [8] Ans: 1 
 JUN '16 [8] Ans: 4 
 JAN ’17 [10]  Ans: 3 
 JUN ’17 [1] Ans: 2 
 JUN ’18 [3] Ans: 4 
 AUG ’18 [4] Ans: 1 
 JAN ’19 [3] Ans: 3 

 JUN ’19 [1] Ans: 4 
 AUG ’19 [9] Ans: 2 
 JAN ’20 [17] Ans: 2 
 JAN ’20 [22] Ans: 1 
 JUN ’22 [18] Ans: 3 
 AUG ’22 [20] Ans: 2 
 JUN '16 [25] translation 6 units right and reflection over x-axis 
 AUG ’16 [26] 

 

 JAN ’17 [26]  𝑇଴,ିଶ and 𝑟௬ି௔௫௜௦ 
 JUN ’17 [30] Rotate △ 𝐴𝐵𝐶 about point C until  𝐷𝐹 ∥ 𝐴𝐶.   Translate △ 𝐴𝐵𝐶 along 𝐶𝐹 so that C maps onto F. 
 AUG ’17 [27] 𝑅ଵ଼଴° about ቀെ ଵଶ , ଵଶቁ 
 JUN ’18 [27] Reflection over the y-axis followed by a translation up 5. 
 AUG ’18 [28] rotation 180° about ሺ0,െ1);  or rotation 180° about the origin, translation 2 units down;   or reflection over x-axis, translation 2 units down, reflection over y-axis 
 JAN ’19 [28] reflection over line:  𝑟௬ୀ௫ାସ;  or rotation 𝑅ଽ଴° around ሺെ5,െ1) followed by reflection 𝑟௫ୀିଵ;  or rotation 𝑅ଽ଴° around ሺെ5,2) followed by 𝑇ଷ,ିଵ and 𝑟௫ି௔௫௜௦ 
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 JUN ’19 [29] 𝑅ଽ଴° around origin; or 𝑇ଶ,ି଺ followed by 𝑅ଽ଴° around ሺെ2,െ4). 
 AUG ’19 [27] reflection 𝑟௬ୀଶ and reflection 𝑟௬ି௔௫௜௦ 
 AUG ’22 [25] 𝑟௬ି௔௫௜௦ and 𝑇଴,ହ  

6.3 Transformations and Congruence 
 JUN '15 [2] Ans: 4 
 AUG '15 [2] Ans: 3 
 JUN '16 [16] Ans: 3 
 JAN ’17 [6]  Ans: 4 
 AUG ’17 [2] Ans: 4 
 AUG ’22 [3] Ans: 3 
 FALL '14 [4] Translate △ 𝐴𝐵𝐶 such that point C maps onto point F, then reflect over 𝐷𝐹; or reflect △ 𝐴𝐵𝐶 over the ⊥ bisector of 𝐸𝐵. 
 JUN '15 [30] Reflections are rigid motions that preserve congruency. 
 AUG '15 [30] △ 𝑋𝑌𝑍 is the image of △ 𝐴𝐵𝐶 after a rotation of 180° around the origin.  Rotations are rigid motions that preserve congruency. 

 AUG '15 [34] Translations preserve distance, so if point D is mapped onto point A, then point F would map onto point C. △𝐷𝐸𝐹 ≅△ 𝐴𝐵𝐶 since △𝐷𝐸𝐹 can be mapped onto △ 𝐴𝐵𝐶 by a sequence of rigid motions. 
 JAN '16 [28] Yes.  The sequence of transformations consists of a reflection 𝑟௬ି௔௫௜௦ and a translation 𝑇଴,ିଷ, which are rigid motions which preserve congruency. 

 AUG ’16 [33] 

 Mapping 𝐶ሺ2,െ9) to 𝐶′ሺ8,െ3) is a 90° rotation about A.  This would map 𝐵ሺ6,െ8) to 𝐵′ሺ7,1). △𝐷𝐸𝐹 ≅△ 𝐴′𝐵′𝐶′ because △𝐷𝐸𝐹 is a reflection of △ 𝐴′𝐵′𝐶′ over 𝑥 ൌ െ1 and reflections preserve congruency. 
 JUN ’17 [32] 

 Reflection 𝑟௫ୀିଵ. The △s are ≅ because reflections are rigid motions that preserve distance. 
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 JAN ’18 [30] 𝐴𝐵 ൌ √3ଶ ൅ 8ଶ ൌ √73 and  𝑅𝑆 ൌ √3ଶ ൅ 7ଶ ൌ √58, so 𝐴𝐵 is not ≅ to 𝑅𝑆.  Therefore, △ 𝐴𝐵𝐶 is not ≅ to  △ 𝑅𝑆𝑇.  Since they are not ≅, there is no sequence of rigid motions that would map △ 𝐴𝐵𝐶 onto △ 𝑅𝑆𝑇. 

 JUN ’18 [25] Yes, translations are rigid motions that preserve distance and angles. 
 JUN ’19 [25] No, dilations do not preserve distance, and therefore do not preserve congruence. 
 JUN ’22 [28] Reflections preserve distance and angles, and therefore congruence. 

6.4 Transformations and Similarity 
 AUG ’16 [9] Ans: 4 
 JAN ’17 [2]  Ans: 2 
 JUN ’17 [14] Ans: 1 
 AUG ’18 [2] Ans: 1 
 FALL '14 [17] Circle A can be mapped onto circle B by first translating circle A such that A maps onto B, and then dilating circle A, centered at A, by a scale factor of ହଷ.  Since there exists a sequence of transformations that maps circle A onto circle B, circle A is similar to circle B. 

 FALL '14 [19] Let △𝑋′𝑌′𝑍′ be the image of △𝑋𝑌𝑍 after a rotation about point Z such that 𝑍𝑋′ coincides with 𝑍𝑈.  Since rotations preserve angle measure, 𝑍𝑌′ coincides with 𝑍𝑉.   Then, dilate △ 𝑋′𝑌′𝑍′ by a scale factor of ௓௎௓௑ᇲ with its center at point Z.  Since dilations preserve angles, 𝑋′𝑌′ maps onto 𝑈𝑉.   Therefore, △𝑋𝑌𝑍~ △𝑈𝑉𝑍. 
 JUN '16 [34] A dilation of ହଶ about the origin.  Dilations preserve similarity. 
 JAN ’18 [32] Dilation by a scale factor of 3 with its center at point A.  Dilations preserves similarity.    
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Chapter 7. Circles in the Coordinate Plane 

7.1 Equation of a Circle 
 JUN '15 [14] Ans: 2 
 AUG '15 [9] Ans: 3 
 JAN '16 [17] Ans: 4 
 JUN '16 [3] Ans: 2 
 JUN '16 [23] Ans: 1 
 AUG ’16 [16]  Ans: 1 
 JAN ’17 [18]  Ans: 1 
 JAN ’17 [22]  Ans: 3 
 JUN ’17 [12] Ans: 1 
 JAN ’18 [12] Ans: 2 

 JUN ’18 [20] Ans: 2 
 AUG ’18 [21] Ans: 4 
 JAN ’19 [20] Ans: 1 
 JUN ’19 [20] Ans: 4 
 AUG ’19 [6] Ans: 4 
 JAN ’20 [20] Ans: 2 
 AUG ’22 [19] Ans: 1 

 AUG ’16 [30]  Yes. ሺ𝑥 െ 1)ଶ ൅ ሺ𝑦 ൅ 2)ଶ ൌ 4ଶ  ሺ3.4 െ 1)ଶ ൅ ሺ1.2 ൅ 2)ଶ ൌ 4ଶ  5.76 ൅ 10.24 ൌ 16 ✓ 
 AUG ’17 [31] 𝑥ଶ െ 6𝑥 ൅ 𝑦ଶ ൅ 8𝑦 ൌ 56  𝑥ଶ െ 6𝑥 ൅ 9 ൅ 𝑦ଶ ൅ 8𝑦 ൅ 16 ൌ   56 ൅ 9 ൅ 16  ሺ𝑥 െ 3)ଶ ൅ ሺ𝑦 ൅ 4)ଶ ൌ 81  ሺ3,െ4), 𝑟 ൌ 9 
 JUN ’22 [30] 𝑥ଶ ൅ 6𝑥 ൅ 𝑦ଶ െ 6𝑦 ൌ 63  ሺ𝑥ଶ ൅ 6𝑥 ൅ 9)൅ ሺ𝑦ଶ െ 6𝑦 ൅ 9) ൌ   63 ൅ 9 ൅ 9  ሺ𝑥 ൅ 3)ଶ ൅ ሺ𝑦 െ 3)ଶ ൌ 81  ሺെ3,1), 𝑟 ൌ 9 

7.2 Graph Circles [NG] There are no Regents exam questions on this topic.    
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Chapter 8. Foundations of Euclidean Geometry 

8.1 Postulates, Theorems and Proofs There are no Regents exam questions on this topic. 
8.2 Parallel Lines and Transversals 

 JUN '15 [17] Ans: 1 
 AUG ’16 [1] Ans: 2     
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Chapter 9. Triangles and Congruence 

9.1 Angles of Triangles 
 AUG ’16 [4] Ans: 2 
 JUN ’17 [17] Ans: 4 
 JAN ’18 [9] Ans: 3 
 JAN ’18 [18] Ans: 2 
 JUN ’18 [2] Ans: 3 
 AUG ’18 [1] Ans: 4 
 JAN ’19 [16] Ans: 4 
 JAN ’20 [1] Ans: 3 
 JUN ’22 [15] Ans: 3 

 FALL '14 [10]  The sum of the measures of the ∠’s of a △ is 180°, so  m∠𝐴𝐵𝐶 ൅ m∠𝐵𝐶𝐴 ൅ m∠𝐶𝐴𝐵 ൌ 180°.   Each interior ∠ of the △ and its exterior ∠ form a linear pair.   Linear pairs are supplementary, so m∠𝐴𝐵𝐶 ൅ m∠𝐹𝐵𝐶 ൌ 180°,  m∠𝐵𝐶𝐴 ൅ m∠𝐷𝐶𝐴 െ 180°, and  m∠𝐶𝐴𝐵 ൅ m∠𝐸𝐴𝐵 െ 180°.   By addition, the sum of these linear pairs is 540°.  When the ∠ measures of the △ are subtracted from this sum, the result is 360°, the sum of the ext ∠’s of the △. 
 JAN '16 [33]  (2) Parallel Postulate (3) Alt Int ∠’s Thm (4) Consecutive adjacent ∠’s on a straight line add to 180° (5) Substitution 

9.2 Triangle Inequality Theorem 
 JAN ’19 [19] Ans: 3 

9.3 Segments in Triangles There are no Regents exam questions on this topic. 
9.4 Isosceles and Equilateral Triangles 

 AUG ’16 [8] Ans: 3 
 AUG ’17 [11] Ans: 4 
 AUG ’19 [5] Ans: 3 
 JAN ’20 [12] Ans: 2 
 JUN ’22 [7] Ans: 4 

 FALL '14 [5]  In an isosceles △, the bisector of the vertex ∠ is also a median.  Therefore, 𝑀𝑂 ൌ భమ𝑂𝑃, so 𝑀𝑂 ൌ 8. 



21  

 FALL '14 [24]  △ 𝑋𝑌𝑍, 𝑋𝑌 ≅ 𝑍𝑌 and 𝑌𝑊 bisects ∠𝑋𝑌𝑍 (Given)   △ 𝑋𝑌𝑍 is isosceles (Def of isosceles △)   𝑌𝑊 is an altitude of △𝑋𝑌𝑍  (∠ bisector of the vertex of an isosceles △ is also an altitude)  𝑌𝑊 ⊥ 𝑋𝑍 (Def of altitude)   ∠𝑌𝑊𝑍 is a right ∠ (Def of ⊥) 

 JUN '15 [32]  Since linear pairs are supplementary, m∠𝐺𝐼𝐻 ൌ 65°.   Since 𝐺𝐻 ≅ 𝐼𝐻, m∠𝐼𝐺𝐻 ൌ m∠GIH ൌ 65° and m∠𝐺𝐻𝐼 ൌ 180 െ ሺ65 ൅ 65) ൌ 50°.   Since ∠𝐸𝐺𝐵 ≅ ∠𝐺𝐻𝐼, the corresponding ∠’s formed by the transversal and lines are ≅ and 𝐴𝐵 ∥ 𝐶𝐷. 
 JAN ’17 [30]  m∠𝐷𝐴𝐶 ൌ m∠𝐸𝐶𝐴 ൌ 25°  m∠𝐴𝑋𝐶 ൌ 180 െ 2ሺ25) ൌ 130°  

9.5 Triangle Congruence Methods 
 JUN '15 [24] Ans: 3 
 JAN ’17 [3] Ans: 1 
 JUN ’17 [9] Ans: 2 
 JAN ’18 [1] Ans: 1 
 AUG ’18 [10] Ans: 4 
 JUN ’19 [8] Ans: 4 
 JUN ’19 [14] Ans: 4 
 JUN ’22 [16] Ans: 4 

 AUG ’17 [30] Yes, a sequence of rigid motions preserves distance and angle measure, so △ 𝐴𝐵𝐶 ≅△ 𝑋𝑌𝑍 by ASA.   𝐵𝐶 ≅ 𝑌𝑍 by CPCTC. 
 JAN ’20 [25] Various answers, such as:  ∠𝑄 ≅ ∠𝑀, ∠𝑃 ≅ ∠𝑁, and 𝑄𝑃 ≅ 𝑀𝑁. 

9.6 Prove Triangles Congruent 
 FALL '14 [21] a)  𝐿𝐴തതതത ≅ 𝐷𝑁തതതത, 𝐶𝐴തതതത ≅ 𝐶𝑁തതതത, and 𝐷𝐴𝐶തതതതതത ⊥ 𝐿𝐶𝑁തതതതതത (Given)   ∠𝐿𝐶𝐴 and ∠𝐷𝐶𝑁 are right ∠’s (Def of ⊥)   △ 𝐿𝐴𝐶 and △𝐷𝑁𝐶 are right △s  (Def of a right △)   △ 𝐿𝐴𝐶 ≅△ 𝐷𝑁𝐶 (HL) b) Rotate △ 𝐿𝐴𝐶 counterclockwise 90° about point C such that point L maps onto point D. 

 JUN ’17 [33] (Givens omitted) 𝑇𝑋 ≅ 𝑋𝑉 and 𝑅𝑋 ≅ 𝑋𝑆 (def of bisector) ∠𝑇𝑋𝑅 ≅ ∠𝑉𝑋𝑆 (vertical ∠’s) △ 𝑇𝑋𝑅 ≅△ 𝑉𝑋𝑆 (SAS) ∠𝑇 ≅ ∠𝑉 (CPCTC) 𝑇𝑅 ∥ 𝑆𝑉 (alt int ∠’s converse) 
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9.7 Overlapping Triangles 
 AUG ’16 [22] Ans: 3 
 AUG ’19 [33] △ 𝐴𝐵𝐸 ≅△ 𝐶𝐵𝐷 (given)  ∠𝐴 ≅ ∠𝐶 (CPCTC)  ∠𝐴𝐹𝐷 ≅ ∠𝐶𝐹𝐸 (vertical ∠’s are ≅)  𝐴𝐵 ≅ 𝐶𝐵,𝐷𝐵 ≅ 𝐸𝐵 (CPCTC)  𝐴𝐷 ≅ 𝐶𝐸 (subtraction)  △ 𝐴𝐹𝐷 ≅△ 𝐶𝐹𝐸 (AAS) 

 JAN ’20 [35] (Givens omitted) 𝐵𝐷 ≅ 𝐵𝐷 (reflexive prop) △ 𝐴𝐵𝐷 ≅△ 𝐶𝐷𝐵 (SAS) ∠𝐶𝐵𝐷 ≅ ∠𝐴𝐷𝐵 (CPCTC) 𝐵𝐶 ≅ 𝐷𝐴 (CPCTC) 𝐵𝐶 െ 𝐶𝐸 ൌ 𝐷𝐴 െ 𝐴𝐹, so 𝐵𝐸 ≅ 𝐷𝐹 (subtraction prop) ∠𝐵𝐺𝐸 ≅ ∠𝐷𝐺𝐹 (vertical ∠’s are ≅) △ 𝐸𝐵𝐺 ≅△ 𝐹𝐷𝐺 (AAS) 𝐹𝐺 ≅ 𝐸𝐺 (CPCTC)    
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Chapter 10. Triangles and Similarity 

10.1 Properties of Similar Triangles 
 JUN '15 [21] Ans: 4 
 AUG '15 [14] Ans: 4 
 AUG '15 [19] Ans: 2 
 JAN '16 [20] Ans: 4 
 AUG ’22 [16] Ans: 2 

 JUN ’18 [30] Yes, both are 5-12-13 △s by the Pythagorean Thm, so they are ≅ by SSS.  All ≅ △s are also similar. 
10.2 Triangle Similarity Methods 

 JUN '15 [15] Ans: 3 
 JAN '16 [13] Ans: 1 
 JAN '16 [24] Ans: 3 
 JUN '16 [5] Ans: 3 
 JUN '16 [17] Ans: 1 
 AUG ’16 [12] Ans: 3 
 AUG ’17 [5] Ans: 4 
 AUG ’17 [9] Ans: 4 
 JAN ’18 [13] Ans: 3 

 JAN ’18 [17] Ans: 4 
 JUN ’18 [4] Ans: 3 
 JUN ’18 [9] Ans: 4 
 JAN ’19 [8] Ans: 1 
 JUN ’19 [15] Ans: 2 
 AUG ’19 [18] Ans: 3 
 JAN ’20 [3] Ans: 2 
 JAN ’20 [6] Ans: 3 

 JAN ’20 [24] Ans: 4 
 JUN ’22 [11] Ans: 4 
 JUN ’22 [14] Ans: 2 
 AUG ’22 [2] Ans: 2 
 AUG '15 [29]  ଺ଵସ ൌ ଽଶଵ; Yes (SAS~) 
 AUG ’18 [29] △s are similar by AA~.   The △s share the same ∠ at the stake, so these ∠’s are ≅; the ∠’s at the bases of the two poles are corresponding ∠’s formed by ∥ lines, so they are ≅.   (The ∠’s formed by the poles with the support wire are also ≅ since they are corresponding ∠’s formed by ∥ lines.) 

10.3 Prove Triangles Similar 
 JAN ’17 [29]  (Givens omitted) ∠𝐼 ≅ ∠𝑁,  ∠𝐺 ≅ ∠𝑇 (alt int ∠’s thm)   △ 𝐺𝐼𝐴~ △ 𝑇𝑁𝐴 (AA~) 

10.4 Triangle Angle Bisector Theorem There are no Regents exam questions on this topic. 
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10.5 Side Splitter Theorem 
 JUN '15 [11] Ans: 3 
 AUG '15 [17] Ans: 4 
 JUN '16 [21] Ans: 2 
 JUN ’17 [5] Ans: 4 
 JUN ’17 [10] Ans: 2 
 AUG ’17 [7] Ans: 4 
 JUN ’18 [11] Ans: 2 
 JUN ’18 [21] Ans: 4 
 AUG ’18 [12] Ans: 2 

 AUG ’18 [16] Ans: 3 
 JAN ’19 [6] Ans: 2 
 JUN ’19 [11] Ans: 1 
 AUG ’22 [22] Ans: 4 

 JUN '15 [31]  

 ଵ.଺ହସ.ଵହ ൌ ௫ଵ଺.଺;  𝑥 ൎ 6.6  
 AUG '15 [27]  ଵଶ଴ଶଷ଴ ൌ ஻஼ଷଵହ;  𝐵𝐶 ൎ 164 
 JUN '16 [27] ଷ.଻ହହ ൌ ସ.ହ଺ ;  22.5 ൌ 22.5  𝐴𝐵 ∥ 𝐶𝐷 because 𝐴𝐵 divides the sides proportionately. 

10.6 Triangle Midsegment Theorem 
 JAN ’17 [4]  Ans: 4 
 AUG ’17 [16] Ans: 4  JUN ’19 [23] Ans: 3 

 JAN ’20 [9] Ans: 3   
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Chapter 11. Points of Concurrency 

11.1 Incenter and Circumcenter There are no Regents exam questions on this topic. 
11.2 Orthocenter and Centroid 

 JUN ’18 [18] Ans: 1 
 AUG ’19 [4] Ans: 1  JAN ’20 [30] 𝐶𝑋 ൌ 2ሺ𝐶𝐸) ൌ 10;  𝐶𝐹 ൌ ଵଷ ሺ𝑌𝐹) ൌ 7;   𝑋𝐹 ൌ ଵଶ ሺ𝑋𝑍) ൌ 7.5;  𝑃 ൌ 10 ൅ 7 ൅ 7.5 ൌ 24.5     
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Chapter 12. Right Triangles and Trigonometry 

12.1 Congruent Right Triangles 
 JUN '16 [7] Ans: 3 

12.2 Equidistance Theorems 
 JUN '16 [19] Ans: 2 
 AUG ’16 [11] Ans: 4 
 AUG ’18 [22] Ans: 4 

 AUG ’18 [32] (2)  Reflexive; (4)  ∠𝐵𝐷𝐴 ≅ ∠𝐵𝐷𝐶;  (6)  CPCTC;   (7)  If points B and D are equidistant from the endpoints of 𝐴𝐶തതതത, then B and D are on the ⊥ bisector of 𝐴𝐶തതതത. 
12.3 Geometric Mean Theorems 

 JAN '16 [22] Ans: 2 
 JUN '16 [13] Ans: 2 
 AUG ’16 [10] Ans: 2 
 AUG ’17 [18] Ans: 2 
 JAN ’18 [23] Ans: 2 
 JUN ’18 [23] Ans: 1 
 AUG ’18 [7] Ans: 3 
 AUG ’18 [20] Ans: 2 
 JAN ’19 [10] Ans: 3 

 AUG ’19 [16] Ans: 1 
 AUG ’19 [20] Ans: 2 
 JAN ’20 [16] Ans: 4 
 JUN ’22 [13] Ans: 3 

 JUN '15 [34]  √0.55ଶ െ 0.25ଶ ൎ 0.49  No, 0.49ଶ ൌ 0.25𝑦 0.9604 ൌ 𝑦   0.9604 ൅ 0.25 ൏ 1.5  
 JUN ’17 [29] If an altitude is drawn to the hypotenuse of a △, it divides the △ into two right △s that are similar to each other and to the original △. 
 JUN ’19 [30] ௫ଵହ ൌ ଵହଵ଻;  17𝑥 ൌ 225;  𝑥 ൎ 13.2 
 AUG ’22 [29] ௫଺ ൌ ଺ସ௫; 4𝑥ଶ ൌ 36; 𝑥ଶ ൌ 9; 𝑥 ൌ 3   
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Chapter 13. Trigonometry 

13.1 Trigonometric Ratios 
 JUN '16 [15] Ans: 4 
 JAN ’17 [14]  Ans: 3  JAN ’19 [17] Ans: 4 

13.2 Use Trigonometry to Find a Side 
 JUN '15 [5] Ans: 3 
 JUN '16 [11] Ans: 4 
 JAN ’17 [7]  Ans: 2 
 JAN ’17 [12]  Ans: 3 
 JUN ’17 [21] Ans: 4 
 AUG ’17 [19] Ans: 1 
 JAN ’18 [4] Ans: 1 
 AUG ’18 [6] Ans: 4 
 JAN ’19 [13] Ans: 2 

 AUG ’19 [15] Ans: 2 
 AUG ’19 [24] Ans: 1 
 JUN ’22 [17] Ans: 1 
 FALL '14 [13]  

 tan 3.47 ൌ ெ଺ଷଷ଺;  𝑀 ൎ 384;   4960 ൅ 384 ൌ 5344  
 tan 0.64 ൌ ஺ଶ଴ସଽଷ;  𝐴 ൎ 229;   5344 െ 229 ൌ 5115  

 FALL '14 [22]  
x represents the distance between the lighthouse and the canoe at 5:00;  
y represents the distance between the lighthouse and the canoe at 5:05.  tan 6 ൌ ଵଵଶିଵ.ହ௫ ; 𝑥 ൎ 1051.3 tan 55 ൌ ଵଵଶିଵ.ହ௬ ; 𝑦 ൎ 77.4  ଵ଴ହଵ.ଷି଻଻.ସହ ൎ 195  

 AUG '15 [32]  tan 7 ൌ ଵଶହ஺஼ ;  𝐴𝐶 ൌ ଵଶହ୲ୟ୬଻ ൎ 1018.0  tan 16 ൌ ଵଶହ஽஼ ;  𝐷𝐶 ൌ ଵଶହ୲ୟ୬ଵ଺ ൎ 435.9 𝐴𝐷 ൌ 𝐴𝐶 െ 𝐷𝐶 ൎ  1018.0 െ 435.9 ൎ 582  
 JAN '16 [29]  sin 70 ൌ ଷ଴௫ ;  𝑥 ൎ 32  
 JAN '16 [36]  tan 52.8 ൌ ௛௫;   ℎ ൌ 𝑥 tan 52.8 ൎ 1.32𝑥;  tan 34.9 ൌ ௛௫ା଼;  ℎ ൌ ሺ𝑥 ൅ 8) tan 34.9 ൎ 0.70ሺ𝑥 ൅ 8);  1.32𝑥 ൌ 0.7ሺ𝑥 ൅ 8);  𝑥 ൎ 9.0 tan 52.8 ൎ ௛ଽ ;  ℎ ൎ 9 tan 52.8 ൎ 11.86  11.86 ൅ 1.7 ൎ 13.6  
 AUG ’16 [31] sin 75 ൌ ଵହ௫  ; 𝑥 ൎ 15.5 
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 JUN ’17 [36] tan 15 ൌ ଺ଶହ଴௫ ; 𝑥 ൎ 23,325.3 tan 52 ൌ ଺ଶହ଴௬ ; 𝑦 ൎ 4,883.0 23,325.3 െ 4,883.0 ൌ 18,442.3  Plane traveled 18,442 ft. in 1 min. ଵ଼ସସଶ ௙௧ଵ ௠௜௡ ∙ ଵ ௠௜௟௘ହଶ଼଴ ௙௧ ∙ 60 ௠௜௡ଵ ௛௥   ൎ 210 𝑚𝑝ℎ  
 JAN ’18 [34] cos 54 ൌ ସ.ହுூ ; 𝐻𝐼 ൎ 7.7 mi  tan 54 ൌ ூெସ.ହ; 𝐼𝑀 ൎ 6.2 mi 
 JUN ’18 [33] tan 72° ൌ ௌ்ସ଴଴; 𝑆𝑇 ൎ 1231.07  sin 55° ൌ ௌ்஼் ൎ ଵଶଷଵ.଴଻஼் ; 𝐶𝑇 ൎ 1503 
 AUG ’18 [33] m∠𝐴𝐺𝐻 ൌ 36  tan 36 ൌ ு஺ଵ଴  ;  𝐻𝐴 ൎ 7.2654  𝐻𝐴 ൌ 𝐹𝐺 ൌ 𝐷𝐸 ൎ 7.3  𝐴𝐺 ൌ ඥሺ𝐻𝐴)ଶ ൅ ሺ𝐻𝐺)ଶ ൌ√7.2654ଶ ൅ 10ଶ ൎ 12.3607  𝐴𝐶 ൌ 3 ൈ 12.3607 ൎ 37 
 JAN ’19 [34] sin 4.76° ൌ ଺⋅ଷ௫  ;   𝑥 ൎ 216.914 in.ൎ 18.1 ft.  tan 4.76° ൌ ଵ௬଼  ;  𝑦 ൎ 216.166 in.  𝑑 ൌ 216.166 െ 16 ൌ  200.166 in. ൎ 16.7 ft.  

 JUN ’19 [27] cos 68 ൌ ଵ଴௫  ;  𝑥 ൎ 27  
 JUN ’19 [34] tan 30 ൌ ௬ସସ଴;  𝑦 ൎ 254 tan 38.8 ൌ ௛ସସ଴;  ℎ ൎ 353.8 353.8 െ 254 ൎ 100  
 JAN ’20 [26] sin 38° ൌ ଶସ.ହ௫ ;  𝑥 ൎ 40 inches 
 JAN ’20 [33] tan 56° ൌ ௫ଵ.ଷ;  𝑥 ൎ 1.927;   𝑥 ൅ 1.5 ൎ 3.427; ሺ3.427)ଶ ൅ ሺ1.3)ଶ ൌ 𝑐ଶ;  𝑐 ൎ 3.7 m 
 JUN ’22 [25] sin 86.03 ൌ ଵ଼ଷ.ଶ଻௫   𝑥 ൎ 183.71  
 AUG ’22 [28] 5 െ 1.2 ൌ 3.8  cos 14 ൌ ଷ.௫଼   𝑥 ൎ 3.92  
 AUG ’22 [32] tan 22.2 ൌ ହ଴௫ ; 𝑥 ൎ 122.52 tan 13.3 ൌ ௬ଵଶଶ.ହଶ; 𝑦 ൎ 28.96 50 െ 28.96 ൎ 21 meters 

13.3 Use Trigonometry to Find an Angle 
 FALL '14 [1] Ans: 1 
 JAN '16 [16] Ans: 3 
 JUN ’17 [13] Ans: 1 
 AUG ’17 [15] Ans: 1 
 JUN ’18 [6] Ans: 2 
 AUG ’18 [9] Ans: 1 
 JUN ’19 [22] Ans: 4 

 JAN ’20 [7] Ans: 1 
 AUG ’22 [7] Ans: 4 

 JUN '15 [28]  sin 𝑥 ൌ ସ.ହଵଵ.଻ହ; 𝑥 ൎ 23°  
 JUN '16 [30]  tan 𝑥 ൌ ଵ଴ସ ; 𝑥 ൎ 68° 
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 AUG ’16 [34] tan 𝑥 ൌ ଵଶ଻ହ; 𝑥 ൎ 9.09 tan𝑦 ൌ ଻ଶ଻ହ; 𝑦 ൎ 43.83; 𝑦 െ 𝑥 ൎ 34.7° 
 JAN ’18 [31] cos 𝑥 ൌ ଺ଵ଼; 𝑥 ൎ 71° 

 AUG ’19 [26] sin 𝑥 ൌ ହଶହ; 𝑥 ൎ 11.5°  
 JUN ’22 [32] tan 𝑥 ൌ ଴.ସଵଷ.଻ସ; 𝑥 ൎ 6.26 tan𝑦 ൌ ଵ.ହ଼ଷ.଻ସ; 𝑦 ൎ 22.90; 𝑦 െ 𝑥 ൎ 16.6° 

13.4 Special Triangles 
 JAN ’17 [9]  Ans: 2 

13.5 Cofunctions 
 JUN '15 [12] Ans: 4 
 AUG '15 [4] Ans: 1 
 JAN '16 [9] Ans: 4 
 AUG ’16 [6] Ans: 1 
 JUN ’17 [3] Ans: 3 
 AUG ’17 [21] Ans: 4 
 JUN ’18 [8] Ans: 1 
 AUG ’18 [24] Ans: 2 
 JAN ’19 [22] Ans: 1 

 JUN ’19 [9] Ans: 2 
 AUG ’19 [19] Ans: 1 
 JAN ’20 [21] Ans: 3 
 JAN ’20 [23] Ans: 2 
 JUN ’22 [6] Ans: 3 
 AUG ’22 [10] Ans: 4 
 FALL '14 [7]  2𝑥 ൅ 0.1 ൌ 4𝑥 െ 0.7;  𝑥 ൌ 0.4  

A and B are complementary ∠’s, and cofunctions of complementary ∠’s are equal. 

 FALL '14 [20]  The acute ∠’s in a right △ are always complementary.  The sine of any acute ∠ is equal to the cosine of its complement. 
 JUN '16 [28]  𝑅 ൌ 90 െ 73 ൌ 17°  Cofunctions of complementary ∠’s are equal. 
 JAN ’17 [27]  Yes, because 28° and 62° ∠’s are complementary.  The sine of an ∠ equals the cosine of its complement. 
 JAN ’18 [27] Since ∠’s A and B are complementary and sine and cosine are cofunctions, sin𝐴 ൌ cos𝐵.  Therefore, when sin𝐴 increases, cos𝐵 increases. 

13.6 SAS Sine Formula for Area of a Triangle [NG] There are no Regents exam questions on this topic.     
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Chapter 14. Quadrilaterals 

14.1 Angles of Polygons There are no Regents exam questions on this topic. 
14.2 Properties of Quadrilaterals 

 AUG '15 [8] Ans: 3 
 JAN '16 [3] Ans: 3 
 AUG ’16 [24] Ans: 1 
 AUG ’17 [8] Ans: 4 
 JAN ’18 [2] Ans: 2 
 AUG ’18 [13] Ans: 4 
 JAN ’19 [7] Ans: 2 
 JAN ’19 [12] Ans: 2 
 JUN ’19 [17] Ans: 2 

 JUN ’19 [21] Ans: 2 
 AUG ’19 [7] Ans: 2 
 JAN ’20 [15] Ans: 4 
 JUN ’22 [21] Ans: 1 
 AUG ’22 [15] Ans: 3 
 JUN '15 [26]  Opp ∠’s in a ▱ are ≅, so m∠𝑂 ൌ 118°.  The int ∠’s of a △ equal 180°.   180 െ ሺ118 ൅ 22) ൌ 40. 
 AUG ’17 [26] The four small △s are 8-15-17 △s.  4 ൈ 17 ൌ 68  

 AUG ’18 [26] Ans:  90° 
 

 JAN ’19 [26] m∠𝐴𝐷𝐶 ൌ m∠𝐵 ൌ 118°   (▱ → opp ∠’s ≅) m∠𝐷𝐺𝐹 ൌ m∠𝐴𝐷𝐶 ൌ 118°   (alt int ∠’s of ∥ lines 𝐹𝐺 and 𝐸𝐷𝐶) m∠𝐺𝐹𝐻 ൌ m∠𝐴𝐻𝐶 െ m∠𝐷𝐺𝐹 ൌ  138° െ 118° ൌ 20°  (∠𝐴𝐻𝐶 is an ext ∠ of △ 𝐹𝐺𝐻) 
 AUG ’19 [25] m∠𝐷 ൌ 46° (∠’s of a △ add to 180°) m∠𝐵 ൌ 46° (▱ → opp ∠’s ≅) 
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14.3 Trapezoids 
 AUG ’17 [35] (Givens omitted) 𝐴𝐷 ≅ 𝐵𝐶 (isos trap → ≅ legs) ∠𝐷𝐸𝐴 and ∠𝐶𝐸𝐵 are right ∠’s (def of ⊥) ∠𝐷𝐸𝐴 ≅ ∠𝐶𝐸𝐵 (right ∠’s are ≅) ∠𝐶𝐷𝐴 ≅ ∠𝐷𝐶𝐵 (isos trap → ≅ base ∠’s) ∠𝐶𝐷𝐴 െ ∠𝐶𝐷𝐸 ≅ ∠𝐷𝐶𝐵 െ ∠𝐷𝐶𝐸 (subtraction) ∠𝐴𝐷𝐸 ≅ ∠𝐵𝐶𝐸 (substitution) △ 𝐴𝐷𝐸 ≅△ 𝐵𝐶𝐸 (AAS) 𝐸𝐴 ≅ 𝐸𝐵 (CPCTC) △ 𝐴𝐸𝐵 is isosceles (def of isosceles) 

 AUG ’22 [30] 

 m∠𝐴𝐵𝐷 ൌ 47.5°  

14.4 Use Quadrilateral Properties in Proofs 
 AUG ’22 [17] Ans: 3 
 JUN '15 [33] Quad ABCD is a ▱ with diagonals 𝐴𝐶തതതത and 𝐵𝐷തതതത intersecting at E (Given)   𝐴𝐷 ≅ 𝐵𝐶 (▱ → opp sides ≅) ∠𝐴𝐸𝐷 ≅ ∠𝐶𝐸𝐵 (Vertical ∠’s are ≅) 𝐵𝐶 ∥ 𝐷𝐴 (▱ → opp sides ∥)   ∠𝐷𝐵𝐶 ≅ ∠𝐵𝐷𝐴 (alt int ∠’s thm) △ 𝐴𝐸𝐷 ≅△ 𝐶𝐸𝐵 (AAS) 180° rotation of △ 𝐴𝐸𝐷 around point E. 
 AUG '15 [28]  (Givens omitted) 𝐷𝐶തതതത ∥ 𝐴𝐵തതതത; 𝐷𝐴തതതത ∥ 𝐶𝐵തതതത (▱ → opp sides ∥)   ∠𝐴𝐶𝐷 ≅ ∠𝐶𝐴𝐵 (alt int ∠’s thm) 

 JUN '16 [33]  (Givens omitted) ∠𝐷𝐹𝐸 ≅ ∠𝐵𝐹𝐺 (vertical ∠’s are ≅)   𝐴𝐷തതതത ∥ 𝐶𝐵തതതത (▱ → opp sides ∥)   ∠𝐸𝐷𝐹 ≅ ∠𝐺𝐵𝐹 (alt int ∠’s thm)  △𝐷𝐸𝐹 ∼△ 𝐵𝐺𝐹 (AA~) 
 JAN ’18 [25] (Givens omitted) 𝐴𝐵 ≅ 𝐶𝐷, 𝐴𝐷 ≅ 𝐵𝐶 (▱ → opp sides ≅) 𝐴𝐶 ≅ 𝐴𝐶 (Reflexive prop) △ 𝐴𝐵𝐶 ≅△ 𝐶𝐷𝐴 (SSS) 
 JUN ’22 [33] (Givens omitted) 𝑅𝑆 ≅ 𝑃𝑄 (▱ → opp sides ≅) ∠𝑃 ≅ ∠𝑅 (▱ → opp ∠’s ≅) ∠𝑅𝑈𝑆 and ∠𝑃𝑇𝑄 are right ∠’s (def of ⊥) ∠𝑅𝑈𝑆 ≅ ∠𝑃𝑇𝑄 (all right ∠’s are ≅) △ 𝑅𝑈𝑆 ≅△ 𝑃𝑇𝑄 (AAS) 𝑃𝑇 ≅ 𝑅𝑈 (CPCTC)   
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14.5 Prove Types of Quadrilaterals 
 JUN '15 [13] Ans: 4 
 AUG '15 [1] Ans: 2 
 JUN '16 [9] Ans: 1 
 AUG ’16 [7] Ans: 3 
 JAN ’17 [5]  Ans: 4 
 JAN ’17 [16]  Ans: 1 
 JUN ’17 [11] Ans: 4 
 JUN ’17 [20] Ans: 2 
 AUG ’17 [14] Ans: 3 

 JAN ’18 [19] Ans: 4 
 JUN ’18 [13] Ans: 4 
 JUN ’19 [12] Ans: 3 
 JUN ’19 [24] Ans: 3 
 AUG ’19 [13] Ans: 3 
 JAN ’20 [4] Ans: 1 
 JUN ’22 [9] Ans: 3 
 AUG ’22 [4] Ans: 2 
 AUG '15 [35]  (Givens omitted) ∠𝐵𝐸𝐶 and ∠𝐷𝐹𝐶 are right ∠’s (def of ⊥) ∠𝐵𝐸𝐶 ≅ ∠𝐷𝐹𝐶 (right ∠’s are ≅)   ∠𝐹𝐶𝐷 ≅ ∠𝐵𝐶𝐸 (reflexive prop)   △ 𝐵𝐸𝐶 ≅△ 𝐷𝐹𝐶 (ASA) 𝐵𝐶തതതത ≅ 𝐶𝐷തതതത (CPCTC)  

ABCD is a rhombus (▱ with consecutive ≅ sides → rhombus) 

 JAN '16 [35]  (Givens omitted) 𝐴𝑁തതതത ≅ 𝑅𝐷തതതത, 𝐴𝑅തതതത ≅ 𝐷𝑁തതതത (▱ → opp sides ≅)    ଵଶ 𝐴𝑅 ൌ ଵଶ𝐷𝑁 (division prop) 𝑅𝐸 ൌ 𝐴𝐸 ൌ ଵଶ𝐴𝑅, 𝑁𝑊 ൌ 𝑊𝐷 ൌ ଵଶ𝐷𝑁 (def of bisector) 𝑅𝐸തതതത ≅ 𝑁𝑊തതതതത and 𝐴𝐸തതതത ≅ 𝑊𝐷തതതതത (substitution)   ∠𝑅 ≅ ∠𝑁 (▱ → opp ∠’s ≅)   △ 𝐴𝑁𝑊 ≅△ 𝐷𝑅𝐸 (SAS)  𝐴𝐸𝑅തതതതതത ∥ 𝑁𝑊𝐷തതതതതതത (▱ →opp sides ∥)   
AWDE is a ▱ (quad with pair of opp sides ≅ and ∥ → ▱)  

 JUN '16 [35]  (Givens omitted) quad ABCD is a ▱ (diagonals of a quad bisect each other → ▱) quad ABCD is a rhombus (diagonal of a ▱ bisects its ∠ → rhombus) 𝐴𝐷തതതത ≅ 𝐷𝐶തതതത (rhombus → ≅ sides) △ 𝐴𝐶𝐷 is isosceles △ (def of  isosceles) 𝐴𝐸തതതത ⊥ 𝐵𝐸തതതത (diagonals of a rhombus are ⊥) ∠𝐵𝐸𝐴 is a right ∠ (def of ⊥) △ 𝐴𝐸𝐵 is a right △ (def of right △) 
 JAN ’17 [35]  (Givens omitted)  ∠𝐴𝐸𝐷 and ∠𝐶𝐹𝐵 are right ∠’s (def of ⊥)   ∠𝐴𝐸𝐷 ≅ ∠𝐶𝐹𝐵 (right ∠’s are ≅)   

ABCD is a ▱ (quad with pair of opp sides ≅ and ∥ → ▱)  𝐴𝐷തതതത ∥ 𝐵𝐶തതതത (▱ →opp sides ∥) ∠𝐷𝐴𝐸 ≅ ∠𝐵𝐶𝐹 (alt int ∠’s thm) 𝐷𝐴തതതത ≅ 𝐵𝐶തതതത (▱ →opp sides ≅) △ 𝐴𝐷𝐸 ≅△ 𝐶𝐵𝐹 (AAS)  𝐴𝐸തതതത ≅ 𝐶𝐹തതതത (CPCTC) 
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 JUN ’18 [35] (Givens omitted) 𝐵𝐶 ∥ 𝐴𝐷 (▱ →opp sides ∥) 𝐵𝐸 ∥ 𝐹𝐷 (parts of ∥ lines are ∥) 
BF DE  (two lines ⊥ to same line are ∥) 
BEDF is a ▱ (quad with both pairs of opp sides ∥ → ▱) ∠𝐷𝐸𝐵 is a right ∠ (def of ⊥) 
BEDF is a ▭ (▱ with a right ∠ → ▭) 

 JAN ’19 [35] (Givens omitted)  𝐻𝐹 ≅ 𝐻𝐹 (Reflexive prop) 𝐻𝐹 ൅ 𝐶𝐹 ≅ 𝐻𝐹 ൅ 𝐴𝐻, so 𝐴𝐹 ≅ 𝐶𝐻 (Addition prop) 𝐴𝐸 ൅ 𝐵𝐸 ≅ 𝐶𝐺 ൅ 𝐷𝐺, so 𝐴𝐵 ≅ 𝐶𝐷 (Addition prop) 
ABCD is a ▱ (both pairs of opp sides ≅) 𝐴𝐵 ∥ 𝐶𝐷 (▱ →opp sides ∥) ∠𝐵𝐴𝐶 ≅ ∠𝐷𝐶𝐴 (alt int ∠’s thm)   △ 𝐸𝐴𝐹 ≅△ 𝐺𝐶𝐻 (SAS)  𝐸𝐹 ≅ 𝐺𝐻 (CPCTC) 

 JUN ’19 [35] (Givens omitted)  ∠𝐻𝐸𝐴 and ∠𝑇𝐴𝐻 are right ∠’s (def of ⊥)  ∠𝐻𝐸𝐴 ≅ ∠𝑇𝐴𝐻 (right ∠’s are ≅)  
MATH is a ▱ (quad with two pairs of opp sides ≅ → ▱)  𝑀𝐴 ∥ 𝑇𝐻 (opp sides of ▱ are ∥)  ∠𝑇𝐻𝐴 ≅ ∠𝐸𝐴𝐻 (alt int ∠’s thm)  △𝐻𝐸𝐴~ △ 𝑇𝐴𝐻 (AA~)  ு஺்ு ൌ ுா்஺ (CSSTP)    𝑇𝐴 ∙ 𝐻𝐴 ൌ 𝐻𝐸 ∙ 𝑇𝐻 (cross prods =) 

 AUG ’22 [35] (Givens omitted) 𝐴𝐷 ∥ 𝐵𝐶 (transitive prop) 
ABCD is a ▱ (pair of opp sides ∥ and ≅) ∠𝐴𝐻𝐸 ≅ ∠𝐶𝐻𝐹 (vertical ∠’s are ≅) 𝐴𝐵 ∥ 𝐶𝐷 (opp sides of a ▱ are ∥) ∠𝐵𝐴𝐶 ≅ ∠𝐷𝐶𝐴 (alt int ∠’s thm) △ 𝐴𝐻𝐸~ △ 𝐶𝐻𝐹 (AA~) ாுிு ൌ ஺ு஼ு (CSSTP) ሺ𝐸𝐻)ሺ𝐶𝐻) ൌ ሺ𝐹𝐻)ሺ𝐴𝐻) (cross prods =)   
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Chapter 15. Circles 

15.1 Circumference and Rotation 
 JAN '16 [23] Ans: 1 

15.2 Arcs and Chords 
 JUN '15 [8] Ans: 1 
 AUG '15 [11] Ans: 2 
 AUG '15 [15] Ans: 3 
 JUN '16 [10] Ans: 2 
 AUG ’16 [23] Ans: 1 
 JUN ’17 [4] Ans: 4 
 JUN ’17 [8] Ans: 2 
 AUG ’17 [4] Ans: 1 

 JAN ’18 [16] Ans: 4 
 JAN ’18 [21] Ans: 4 
 JUN ’18 [17] Ans: 3 
 JAN ’19 [5] Ans: 4 
 JUN ’19 [13] Ans: 3 
 AUG ’19 [22] Ans: 4 
 AUG ’22 [18] Ans: 4 
 AUG ‘22 [24] Ans: 4 

 JAN '16 [26] 120°  ∠𝐵 ≅ ∠𝐶 (alt int ∠’s) ∠𝐴 ≅ ∠𝐵 (base ∠’s of isosceles △ formed by two radii) 

 
 AUG ’18 [27] 118°  

 ଵଷସାଵ଴ଶଶ ൌ 118  
 JUN ’22 [26] 2𝑥 ൅ 3𝑥 ൅ 5𝑥 ൅ 5𝑥 ൌ 360, so 15𝑥 ൌ360, or 𝑥 ൌ 24. m𝐶𝐷෽ ൅ m𝐷𝐴෽ ൌ 2𝑥 ൅ 3𝑥 ൌ 5ሺ24) ൌ120  𝑚∠𝐵 ൌ ଵଶ ሺ120) ൌ 60    
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15.3 Tangents 
 JUN '15 [20] Ans: 1 
 AUG '15 [12] Ans: 3 
 JAN '16 [21] Ans: 3 
 AUG ’18 [14] Ans: 2 

 AUG ’22 [23] Ans: 2 
 AUG ’16 [25] ଷ଼ ∙ 56 ൌ 21  

15.4 Secants 
 JAN ’17 [15]  Ans: 2 
 AUG ’17 [12] Ans: 2 
 JUN ’19 [18] Ans: 1 
 JUN ’22 [19] Ans: 1 
 JAN ’17 [28]  ଵହଶିହ଺ଶ ൌ 48°  
 JUN ’18 [28] 10 ∙ 6 ൌ 15𝑥  𝑥 ൌ 4  

 JAN ’19 [27] m∠𝑅𝑃𝑆 ൌ ௠ோௌ෽ି௠ௐ෾்ଶ   35 ൌ ଵଶଵି௫ଶ   െ𝑥 ൌ 70 െ 121  𝑥 ൌ 51°  
 AUG ’19 [30] ଵଶସିହ଺ଶ ൌ 34   
 JAN ’20 [28] ሺ𝐷𝐴)ଶ ൌ ሺ𝐴𝐵)ሺ𝐴𝐶);  ሺ𝐷𝐴)ଶ ൌ ሺ8)ሺ12.5);    ሺ𝐷𝐴)ଶ ൌ 100;  𝐷𝐴 ൌ 10 

15.5 Circle Proofs 
 FALL '14 [26] (Givens omitted)   Chords 𝐵𝐶 and 𝐵𝐷 are drawn  (auxiliary lines) ∠𝐴 ≅ ∠𝐴, 𝐵𝐶෽ ≅ 𝐵𝐶෽  (Reflexive prop) m∠𝐵𝐷𝐶 ൌ ଵଶ m𝐵𝐶෽  (an inscribed ∠ is half the measure of its intercepted arc)   m∠𝐶𝐵𝐴 ൌ ଵଶm𝐵𝐶෽  (an ∠ formed by a tangent and chord measures half the intercepted arc) m∠𝐵𝐷𝐶 ൌ m∠𝐶𝐵𝐴 (substitution) ∠𝐵𝐷𝐶 ≅ ∠𝐶𝐵𝐴 (def of ≅) △ 𝐴𝐵𝐶~ △ 𝐴𝐷𝐵 (AA~) ஺஻஺஼ ൌ ஺஽஺஻ (Side Proportionality) 𝐴𝐶 ∙ 𝐴𝐷 ൌ 𝐴𝐵ଶ (cross products =) 

 AUG ’16 [35] (Givens omitted)   Chords 𝐶𝐵 and 𝐴𝐷 are drawn  (auxiliary lines) ∠𝐶𝐸𝐵 ≅ ∠𝐴𝐸𝐷 (vertical ∠’s) ∠𝐶 ≅ ∠𝐴 (inscribed ∠’s that intercept the same arc are ≅) △ 𝐵𝐶𝐸~ △𝐷𝐴𝐸 (AA~) ஺ா஼ா ൌ ா஽ா஻ (Side Proportionality) 𝐴𝐸 ∙ 𝐸𝐵 ൌ 𝐶𝐸 ∙ 𝐸𝐷 (cross products =) 
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 AUG ’17 [33] (Givens omitted)   ∠𝐵 is a right ∠  (∠ inscribed in semi-circle is a right ∠) 𝐸𝐶ሬ⃖ሬሬ⃗ ⊥ 𝑂𝐶ሬ⃖ሬሬሬ⃗  (radius drawn to a point of tangency is ⊥ to the tangent) ∠𝐸𝐶𝐴 is a right ∠ (def of ⊥) ∠𝐵 ≅ ∠𝐸𝐶𝐴 (right ∠’s are ≅) ∠𝐵𝐶𝐴 ≅ ∠𝐶𝐴𝐸 (alt int ∠’s thm) △ 𝐴𝐵𝐶~ △ 𝐸𝐶𝐴 (AA~) ஻஼஼஺ ൌ ஺஻ா஼ (CSSTP) 
15.6 Arc Lengths and Sectors 

 JUN '15 [23] Ans: 2 
 AUG '15 [18] Ans: 3 
 JAN '16 [12] Ans: 3 
 JUN '16 [24] Ans: 3 
 AUG ’16 [19] Ans: 2 
 JAN ’17 [21]  Ans: 4 
 JAN ’18 [24] Ans: 3 
 JUN ’18 [22] Ans: 4 
 AUG ’18 [18] Ans: 2 

 JAN ’19 [14] Ans: 2 
 AUG ’19 [12] Ans: 4 
 JAN ’20 [13] Ans: 3 
 JUN ’22 [24] Ans: 4 
 FALL '14 [23] m∠𝐵𝑂𝐷 ൌ ଵ଼଴ିଶ଴ଶ ൌ 80°  ఏଷ଺଴° ൌ ௌగ௥మ;  ଼଴ଷ଺଴ ൌ ௌଷ଺గ;  𝑆 ൌ 8𝜋 

 JUN '15 [29] ఏଷ଺଴° ൌ ௌగ௥మ;  ఏଷ଺଴ ൌ ଵଶగଷ଺గ;  𝜃 ൌ 120° 
 JUN ’17 [26] ఏଷ଺଴° ൌ ௌగ௥మ;  ସ଴ଷ଺଴ ൌ ௌଶ଴.ଶହగ;  𝑆 ൌ 2.25𝜋 
 JAN ’18 [28] 𝑆 ൌ 625𝜋 െ 500𝜋 ൌ 125𝜋   ఏଷ଺଴° ൌ ௌగ௥మ;  ఏଷ଺଴ ൌ ଵଶହగ଺ଶହగ;  𝜃 ൌ ଵହ ∙ 360 ൌ 72° 
 JUN ’19 [28] ఏଷ଺଴° ൌ ௌగ௥మ;  ଻ଶଷ଺଴ ൌ ௌଵ଴଴గ;  𝑆 ൌ 20𝜋  
 AUG ’22 [31] ఏଷ଺଴° ൌ ௌగ௥మ;  ଻ଶଷ଺଴ ൌ ௌଵ଺గ;  𝑆 ൎ 10.1 

15.7 Radians [CC] 
 FALL '14 [4] Ans: 3 
 AUG ’17 [23] Ans: 2  JUN '16 [29] 𝜋 ൌ 𝐴 ∙ 4 ଵଷగ଼ ൌ 𝐵 ∙ 6.5 𝐴 ൌ గସ  𝐵 ൌ గସ Yes, both angles are equal.   
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Chapter 16. Solids 

16.1 Volume of a Sphere 
 JAN '16 [14] Ans: 3 
 JUN ’19 [10] Ans: 1 
 JUN ’17 [28] 𝑉 ൌ ସଷ 𝜋𝑟ଷ, so 𝑟 ൌ ටଷ௏ସగయ . ටଷሺଶଽସ)ସగయ െ ටଷሺଵ଼଴)ସగయ ൎ 0.6  

 JUN ’18 [31] 2𝜋𝑟 ൌ 29.5  𝑟 ൌ ଶଽ.ହଶగ   𝑉 ൌ ସଷ 𝜋𝑟ଷ ൌ ସଷ 𝜋 ቀଶଽ.ହଶగ ቁଷ ൎ 434 in3  
 JUN ’22 [29] 𝑉 ൌ ଵଶ ∙ ସଷ 𝜋ሺ2.8)ଷ ൎ 45.976  100 ൈ 45.976 ൎ 4598  

16.2 Volume of a Prism or Cylinder 
 JAN '16 [4] Ans: 2 
 AUG ’16 [20] Ans: 4 
 JAN ’17 [11]  Ans: 2 
 JUN ’17 [23] Ans: 3 
 JUN ’18 [7] Ans: 1 
 JUN '16 [32] గሺଵଵ.ଶହ)మሺଷଷ.ହ)ଶଷଵ ൎ 57.7  
 JUN ’17 [34] 𝑉 ൌ 20,000 𝑔 ∙ ଵ ௙௧య଻.ସ଼ ௚ ൎ 2673.8 𝑓𝑡ଷ  𝑉 ൌ 𝜋𝑟ଶℎ  2673.8 ൌ 𝜋𝑟ଶሺ34.5)  𝑟 ൎ 4.967  𝑝 ൎ 2ሺ4.967)൅ 1 ൎ 10.9  

 AUG ’17 [36] tan 16.5 ൌ ௫ଵଷ.ହ  𝑥 ൎ 4; 4.5 ൅ 4 ൌ 8.5 ft. 𝑉ଵ ൌ 9 ∙ 16 ∙ 4.5 ൌ 648  𝑉ଶ ൌ 13.5 ∙ 16 ∙ 4.5 ൌ 972  𝑉ଷ ൌ ଵଶ ∙ 13.5 ∙ 16 ∙ 4 ൌ 432  𝑉ସ ൌ 12.5 ∙ 16 ∙ 8.5 ൌ 1700  𝑉ଵ ൅ 𝑉ଶ ൅ 𝑉ଷ ൅ 𝑉ସ ൌ 3752 ft3 3752 െ ሺ35 ∙ 16 ∙ 0.5) ൌ 3472  3472 ∙ 7.48 ൎ 25,971  ଶହ,ଽ଻ଵଵ଴.ହ ൎ 2473.4  ଶସ଻ଷ.ସ଺଴ ൎ 41 hrs 
 JAN ’18 [33] 𝑉௛௘௠௜௦௣௛௘௥௘ ൌ ଵଶ ∙ ସଷ 𝜋𝑟ଷ ൌ  ଶଷ 𝜋 ∙ 4ଷ ൎ 134.04  𝑉௖௬௟௜௡ௗ௘௥ ൌ 𝜋𝑟ଶℎ ൌ  𝜋 ∙ 4ଶ ∙ ሺ13 െ 4) ൎ 452.39  𝑉 ൎ 134.04 ൅ 452.39 ൎ 586 m3 

 AUG ’18 [31] 2 ቀଷ଺ଵଶ ൈ ଷ଺ଵଶ ൈ ସଵଶቁ ൈ $3.25 ൌ $19.50  
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 JAN ’19 [33] 𝑉 ൌ 30 ⋅ 15 ⋅ 3.5 ൌ 1,575 cu. ft. 1575 ⋅ 7.48 ൌ 11,781 gallons $3.95 ⋅ 117.81 ൎ $465.35  𝑉ே ൌ 𝜋 ⋅ 12ଶ ⋅ 3.5 ൌ 504𝜋 cu. ft. 504𝜋 ⋅ 7.48 ൎ 11,843.553 gallons $200 per 6000 ൌ $1 per 30 gallons 11,843.553 ൊ 30 ൎ $394.79  Theresa paid more. 
 JUN ’19 [33] 𝑟 ൌ ଺.ହଶ ൌ 3.25;   𝑉 ൌ ଶଷ 𝜋ሺ3.25)ଶሺ1) ൎ 22  22 ൈ 7.48 ൎ 165  
 AUG ’19 [31] 𝑟 ൌ ଼.ଶହଶ ൌ 4.125;  𝑉 ൌ 𝜋ሺ4.125)ଶሺ2.5) ൎ 134  

 AUG ’19 [34] Altitude of △ base = √4ଶ െ 3ଶ ൌ √7  Area of △ base = ଵଶ ሺ6)൫√7൯ ൌ 3√7  Area of ▭ base = ሺ10)ሺ6) ൌ 60 Volume = ൫60 ൅ 3√7൯ሺ6.5) ൎ 442 
 JAN ’20 [34] 𝑉௖௬௟௜௡ௗ௘௥ ൌ 𝜋ሺ7)ଶሺ18) ൎ 2770.8847  𝑉௣௥௜௦௠ ൌ 16𝑥ଶ  16𝑥ଶ ൌ 2770.8847;  𝑥ଶ ൎ 173.1803;  𝑥 ൎ 13.2 ଼଴ଵଷ.ଶ ൎ 6.1 and ଺଴ଵଷ.ଶ ൎ 4.5, so 6 ൈ 4 ൌ 24 containers fit 
 JUN ’22 [34] 𝑉 ൌ 𝜋ሺ0.5)ଶሺ4) ൌ 𝜋  10𝜋 ൊ ଶଷ ൎ 47.12, so 48 bags are needed 

16.3 Volume of a Pyramid or Cone 
 AUG '15 [21] Ans: 4 
 JAN '16 [7] Ans: 2 
 JUN '16 [6] Ans: 4 
 JAN ’17 [24]  Ans: 1 
 JUN ’17 [16] Ans: 1 
 JAN ’18 [7] Ans: 3 
 JAN ’18 [22] Ans: 2 
 JUN ’18 [10] Ans: 1 
 AUG ’18 [19] Ans: 2 

 JAN ’19 [9] Ans: 2 
 JAN ’19 [23] Ans: 1 
 JUN ’19 [6] Ans: 2 
 AUG ’19 [21] Ans: 3 
 JAN ’20 [2] Ans: 2 
 JAN ’20 [10] Ans: 1 
 AUG ’22 [8] Ans: 2 

 JUN '16 [36] Similar △s are required to model and solve a proportion.   Let 𝑥 ൌ height of the rest of the cone ௛௘௜௚௛௧ ௢௙ ௖௢௡௘௥௔ௗ௜௨௦ ௢௙ ௧௢௣ ൌ ௛௘௜௚௛௧ ௕௘௟௢௪ ௚௟௔௦௦௥௔ௗ௜௨௦ ௢௙ ௕௢௧௧௢௠   ௫ାହଵ.ହ ൌ ௫ଵ  𝑥 ൌ 10  ℎ ൌ 10 ൅ 5 ൌ 15  𝑉௚௟௔௦௦ ൌ 𝑉௖௢௡௘ െ 𝑉௕௘௟௢௪ ௚௟௔௦௦  𝑉௚௟௔௦௦ ൌ ଵଷ 𝜋ሺ1.5)ଶሺ15)െ ଵଷ 𝜋ሺ1)ଶሺ10) ൎ24.9  
 JAN ’17 [34]  𝐶 ൌ 2𝜋𝑟  31.416 ൌ 2𝜋𝑟  𝑟 ൌ ଷଵ.ସଵ଺ଶగ ൎ 5  𝑉 ൌ ଵଷ 𝜋𝑟ଶℎ ൌ ଵଷ ሺ25)ሺ13)𝜋 ൎ 340  
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 JUN ’22 [27] 𝑟 ൌ ଵଶ ሺ10) ൌ 5  ℎଶ ൅ 5ଶ ൌ 13ଶ, so ℎ ൌ 12 𝑉 ൌ ଵଷ 𝜋ሺ5ଶ)ሺ12) ൌ 100𝜋  
16.4 Density 

 JUN '15 [7] Ans: 3 
 AUG '15 [16] Ans: 1 
 JAN '16 [19] Ans: 2 
 JUN '16 [18] Ans: 2 
 JUN '16 [20] Ans: 1 
 AUG ’16 [17] Ans: 2 
 AUG ’19 [14] Ans: 2 
 JAN ’20 [14] Ans: 1 
 JUN ’22 [12] Ans: 1 

 AUG ’22 [21] Ans: 1 
 FALL '14 [6] 5.1 ∙ 10.2 ∙ 20.3 ൌ 1,056.006 cm3 500 ∙ 1,056.006 ൌ 528,003 cm3 528,003 𝑐𝑚ଷ ∙ ଵ ௠యଵ଴଴ ௖௠య ൌ 0.528003 𝑚ଷ  ଵଽଶ଴ ௞௚௠య ∙ 0.528003 𝑚ଷ ൎ 1013 𝑘𝑔     No, the weight of the bricks is greater than 900 kg 
 FALL '14 [25] 𝑟 ൌ 25 𝑐𝑚 ∙ ଵ ௠ଵ଴଴ ௖௠ ൌ 0.25 𝑚  𝑉 ൌ 𝜋ሺ0.25)ଶሺ10) ൌ 0.625𝜋 𝑚ଷ  𝑊 ൌ 0.625𝜋 𝑚ଷ ∙ ଷ଼଴ ௞௚௠య ൎ 746.1 𝑘𝑔  $4.75 ൈ 746.1 ൎ $3,544 per tree  $ହ଴,଴଴଴$ଷ,ହସସ ൎ 14.1   Need to sell 15 trees 

 JUN '15 [35] tan 47° ൌ ௫଼.ହ  𝑥 ൎ 9.115  𝑉௖௢௡௘ ൌ ଵଷ 𝜋ሺ8.5)ଶሺ9.115) ൎ 689.6  𝑉௖௬௟௜௡ௗ௘௥ ൌ 𝜋ሺ8.5)ଶሺ25) ൎ 5674.5   𝑉௛௘௠௜௦௣௛௘௥௘ ൌ ଵଶ ∙ ସଷ 𝜋ሺ8.5)ଷ ൎ 1286.3   𝑉௧௢௪௘௥ ൎ 689.6 ൅ 5674.5 ൅ 1286.3 ൎ7650 ft3 85% ∙ 7650 𝑓𝑡ଷ ∙ ଺ଶ.ସ ௟௕௦௙௧య ൌ 405,756 𝑙𝑏𝑠  No, the weight exceeds 400,000 lbs 
 AUG '15 [25] ଵଷ଻.଼଺య ൎ 0.638 𝑔/𝑐𝑚ଷ; Ash 
 AUG '15 [36] 𝑉௖௢௡௘ ൌ ଵଷ 𝜋 ቀଷଶቁଶ ሺ8) ൎ 18.85 𝑖𝑛ଷ  Total ൎ 100 ൈ 18.85 ൎ 1885 𝑖𝑛ଷ  ሺ0.52 ൈ 1885) ൈ $0.10 ൌ $98.02  ሺ100 ൈ $1.95)െ ሺ$98.02 ൅ $37.83) ൌ$59.15  
 AUG ’16 [36] 𝑉 ൌ ଵଷ 𝜋 ቀ଼.ଷଶ ቁଶ ሺ10.2)൅ ଵଶ ∙ ସଷ 𝜋 ቀ଼.ଷଶ ቁଷ  ൎ 183.961 ൅ 149.693 ൎ 333.65 cm3 333.65 ൈ 50 ൌ 16,682.7 cm3 16,682.7 ൈ 0.697 ൌ 11,627.8 g  11,627.8 g ൌ 11.6278 kg 11.6278 ൈ 3.83 ൌ $44.53  
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 JAN ’17 [36]  𝑉௖௬௟௜௡ௗ௘௥ ൌ  𝜋ሺ26.7)ଶሺ750)െ 𝜋ሺ24.2)ଶሺ750) ൌ95,437.5𝜋 𝑐𝑚ଷ  95,437.5 𝑐𝑚ଷ ∙ ଶ.଻ ௚ଵ ௖௠య ∙ ଵ ௞௚ଵ଴଴଴ ௚ ∙ $଴.ଷ଼ଵ ௞௚ ൌ$307.62  𝑉௣௥௜௦௠ ൌ  ሺ40)ଶሺ750)െ ሺ35)ଶሺ750) ൌ 281,250  281,250 𝑐𝑚ଷ ∙ ଶ.଻ ௚ଵ ௖௠య ∙ ଵ ௞௚ଵ଴଴଴ ௚ ∙ $଴.ଷ଼ଵ ௞௚ ൌ$288.56  Prisms cost less. 307.62 െ 288.56 ൌ $19.06  
 JAN ’18 [29] 𝐷 ൌ ௐ௏ , so 7.95 ൌ ௐଵ଴ଵହ 𝑊 ൌ ሺ7.95)ሺ1015) ൌ 8,069.25 g 500 ൈ 8069.25 ൌ 4,034,625 g ൌ4034.625 kg 4034.625 ൈ 0.29 ൎ $1,170  

 JUN ’18 [34] 𝑉 ൌ 𝜋𝑟ଶ ൌ 𝜋ሺ10)ଶሺ18) ൌ 1800𝜋  1800𝜋 𝑖𝑛ଷ ∙ ଵ ௙௧యଵଶయ ௜௡య ൎ 1.0417𝜋 𝑓𝑡ଷ  1.0417𝜋ሺ95.46)ሺ0.85) ൎ 266 lbs 266 ൅ 270 ൌ 536 lbs 
 AUG ’18 [34] Diameter of hollow is 4 െ 2ሺ0.5) ൌ 3.  Radius of outer sphere is 2 and radius of inner sphere is 1.5. 𝑉 ൌ 43𝜋ሺ2ଷ െ 1.5ଷ) ൎ 19.4 19.4 ൈ 1.308 ൈ 8 ൎ 203  
 JAN ’20 [27] 𝑉 ൌ ሺ8)ሺ3) ቀ ଵଵଶቁ ൌ 2  43 ൈ 2 ൌ 86 lbs 
 AUG ’22 [34] ଶସଶ.ଽସ ൎ 8.16; ଵଶଶ.ଽସ ൎ 4.08; ଵ଼ଶ.ଽସ ൎ 6.12 8 ൈ 4 ൈ 6 ൌ 192 baseballs 𝑉 ൌ ସଷ 𝜋ሺ1.47)ଷ ൎ 13.306 cu. in. 192 ൈ 13.306 ൈ 0.025 ൎ 64 lbs 

16.5 Lateral Area and Surface Area 
 JUN '15 [19] Ans: 2 

16.6 Rotations of Two-Dimensional Objects 
 JUN '15 [1] Ans: 4 
 AUG '15 [3] Ans: 4 
 JUN '16 [1] Ans: 3 
 AUG ’16 [3] Ans: 1 
 JUN ’17 [18] Ans: 1 
 AUG ’17 [13] Ans: 3 
 JAN ’18 [10] Ans: 4 
 JUN ’18 [16] Ans: 3 

 AUG ’18 [3] Ans: 4 
 JAN ’19 [11] Ans: 3 
 JUN ’19 [3] Ans: 2 
 AUG ’19 [11] Ans: 4 
 JUN ’22 [8] Ans: 1 
 AUG ’22 [26] 𝑉௖௢௡௘ ൌ ଵଷ 𝜋ሺ8)ଶሺ5) ൎ 335.1  
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16.7 Cross Sections 
 JUN '15 [6] Ans: 2 
 JAN '16 [1] Ans: 1 
 AUG ’16 [13]  Ans: 3 
 JAN ’17 [23]  Ans: 4 
 AUG ’17 [1] Ans: 2 

 JAN ’18 [5] Ans: 2 
 AUG ’18 [5] Ans: 3 
 JAN ’20 [19] Ans: 4 
 JUN ’22 [2] Ans: 2 

 AUG ’22 [11] Ans: 1 
16.8 Cavalieri’s Principle [CC] 

 FALL '14 [18] Each quarter in both stacks has the same base area.  Therefore, each corresponding cross-section of the stacks will have the same area.  Since the two stacks of quarters have the same height of 23 quarters, the two volumes must be the same. 

 JUN ’17 [27] Each triangular prism has the same base area.  Therefore, each corresponding cross-section of the prisms will have the same area.  Since the two prisms have the same height of 14, the two volumes must be the same. 
 AUG ’17 [25] Yes.  The bases of the cylinders have the same area and the cylinders have the same height.   
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Chapter 17. Constructions 

17.1 Copy Segments, Angles, and Triangles 
 JAN '16 [34] solutions vary, such as  

 SAS 
 AUG ’16 [32] 

 𝐴′𝐶′ is twice 𝐴𝐶 

 JAN ’19 [29] copy length of 𝐴𝐵 from C and length of 𝐵𝐶 from A for point D at intersecting arcs 

 
 AUG ’19 [32] 

 Yes, because a dilation preserves ∠’s. 
 AUG ’22 [27] 

 
17.2 Construct an Equilateral Triangle There are no Regents exam questions on this topic. 
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17.3 Construct an Angle Bisector 
 AUG ’19 [29] △ 𝐴𝐵𝐶 is an equilateral △, so m∠𝐶𝐴𝐵 ൌ 60°;  𝐴𝐷ሬሬሬሬሬ⃗  is an ∠ bisector, so m∠𝐶𝐴𝐷 ൌ 30°. 

17.4 Construct a Perpendicular Bisector 
 AUG ’16 [28]  

 
 JAN ’17 [25]  

 
 JUN ’18 [29] 

 

 AUG ’18 [25] 

 
 JAN ’20 [29] 
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17.5 Construct Lines Through a Point 
 FALL '14 [9] The altitude is ⊥ to the extended side. 

 
 JUN '16 [31] The tangent is ⊥ to 𝑂𝐴. 

 

 JUN ’17 [25] 

 
 JUN ’22 [31] 
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17.6 Construct Inscribed Regular Polygons 
 FALL '14 [12] 

 The sides of the square are four ≅ chords in the circle, so they intercept four ≅ arcs.  Each arc therefore measures one-fourth of 360°, or 90°.  Therefore, an arc intercepted by two adjacent sides measures 2 ൈ 90° ൌ180°. 
 JUN '15 [25] 

 
 AUG '15 [26] 

 

 JAN ’17 [33]  

 𝐶𝑂𝐹 is a diameter, so ∠𝐹𝐵𝐶 is an inscribed ∠ of a semicircle, and is therefore a right ∠.  This means △ 𝐹𝐵𝐶 is a right △. 
 AUG ’17 [28] 

 
 JAN ’18 [26] 

 
 JUN ’19 [31] 
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17.7 Construct Points of Concurrency [NG] There are no Regents exam questions on this topic. 
17.8 Construct Circles of Triangles [NG] There are no Regents exam questions on this topic. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /RelativeColorimetric
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (GRACoL2006_Coated1v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'Lulu'] Use these settings to create Adobe PDF documents best suited for Lulu's printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (GRACoL2006_Coated1v2)
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


