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€ Sum of the interior angles

o Sum of interior angles

D Number of triangles in the polygon x 180° | 1 sides I
- - +1 side
Triangle Quadrilateral Pentagon Hex:’:\gon Increased by 180°

@ Sum of exterior angles
At a angle of a polygon

I

O

3 I 5 I 3 I 7} e i Interior angle + Exterior angle = 180°
triangle triangles triangles triangles .
180° 2 % 180° = 360°| 3 x 180° = 540°| 4 x 180° = 720° © Regular n-sided polygons
- - - - « Each interior/ exterior angle>»>
|Sum of the interior angles in n-sided polygon JEF= A {0k Side  Name Interior  Exterior
. 3 Triangle 60° 120°
@ Sum of exterior angles 4 | Quadriiaterall 90° %0°
a 5 Pentagon 108° 72°
6 Hexagon 120° 60°
""" 7 Heptagon | 128 %° 51 %"
B / 8 Octagon 135° 45°
a+B+vy a+b+c+d | 1+2+3+4 |01+02+03+04 9 | Nonagon 1400 400
= 360° = 360° +5=360"__ |+ 65+ 606=2360° 10| Decagon | 144 %
[Sum of the exterior angles in n-sided polygon [EIN M | Undecagon | 14741" | 2231
12 | Dodecagon 150° 30°
e Regular n-sided polygon Exterior angle in /2~ )°
@ One(each) interior angle ) 0= [(n-2) x 180°] + n regular n-sided
- 180° - 360° polygon o
= 180" - =7~ 60
® One(each) exterior angle ) a= 360" +n )

bl =D
Sample
1. Since the sum of eight interior

angles is (8 - 2) x 180° = 1080°,
each angle of the regular

1. If the sign is a regular octagon as shown,
then what is each angle of the sign?
(A) 150° (B) 144° (C) 135°

octagon is 1080° _ 135°
(D) 120° (E) 108° IrD ()
2. In rhombus ABCD, A = (10x + 6)° and A 2. Since AD II'BC, ZA + £B = 1807
= (5x - 6)°. What is the measure of C? |, . (l;?:‘: 12(; (S’f _x6=)°1=20180°
(A) 96° (B) 108° (C) 1127 L LC=ZA = 1120 x 12°+6°=126°
(D) 126° (E) 132° C D (D)

3. Since each interior angle of

3. If the measure of each interior angle of a regular polygon is the regular polygon is 162, each

162°, then how many sides does the polygon have? exterior angle is 180° — 162° = 18°
(A) Twelve (B) Sixteen (C) Eighteen . The number of sides of the
(D) Twenty (E) Twenty four polygon is 3168(2 =20 pym, (D)
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pattern guide | Ace of Base

0 Sum of interior angles

Sum of the interior angles
in n-sided polygon
(n-2)x180°

@ Special quadrilateral

Supplementary angle

Sum of co-interior angles = 180°

e E
0 a b @

Rhombus Parallelogram

a c
b d

Trapezoid

a+b'=c +d = 180°

Interior/Exterior Angles

Interior angle + Exterior angle
at a vertex point = 180°

Sum of the exterior angles of
any-sided polygon = 360°

(4 ] Regular polygons

Each interior angle

in n - sided regular polygon

0 - (n-2)x180° _ 180° — 360°
n n

5. ANGLES

In hexagon ABCDEF, what is the average
(arithmetic mean) of a, b, ¢, d, e, and f?
(A) 60 (B) 90

(C) 120 (D) 150

BPp

(Sol) Since the polygon ABCDEF is a hexagon, the sum
of the six interior anglesisa’ + b°+c¢” +d° + e” + f°
=(6-2)x180°=4x180°=720°
.. The average (arithmetic mean) of a, b, ¢, d, e,

and fis 720 + 6 =120 D (C)

In parallelogram ABCD, £C = 120° and «BDC = 24°.

What is the measure of ~ DAE? A B
(A) 24° (B) 36° @
(C) 48° (D)54° D C

(Sol) In parallelogram ABCD, AD Il BC. .. 2C + #D = 180°
5 2D =180 - £C = 180° - 120° = 60° (« Co-interior angle)
- ZADE = 2D - #BDC = 60° - 24° = 36°

In right triangle ADE, #DAE = 90° - 36° = 54° YD (D)

In pentagon ABCDE, what is the measure ¢
of the exterior angle at E?

(A) 60° (B) 80°
(C)120° (D) 240°

the exterior angles is 60° + (180-110)°
+(180-100)° + (180 -90)° +x°
= 060"+ 70" + 80° + 90° + x* = 360°
= 300° + x° = 360° .. x*=360°-60°= 300"
What is the measure each exterior angle of a regular
polygon with 15 sides?
(A) 144° (B) 156°
(C) 36° (D) 24°
(Sol) Since the sum of exterior angles of any-sided polygon

is 360°, each exterior angle of the polygon is
360° + 15 = 24°

@

YD (D)



pattern drill | Ace of Base

ANSWERS --- P. 103

o (1) What is the sum of the interior angles of a trapezoid?

(A) 180° (B) 240° (C) 360° (D) 480° E

(2) In the pentagon ABCDE, #B = 108°, «C = 100°, «D = 112° and D A
«E = 120°. What is the degree measure of £ZA?
(A) 90 (B) 100 (C) 110 (D) 120 c B

(3) What is the average(arithmetic mean) of the interior angles of a nonagon?
(A) 114° (B) 135° (C) 140° (D) 150°

(4) If the sum of interior angles of a polygon is 2,700°, what is the number of sides
of the polygon?

(A) 15 (B) 17 (C) 19 (D) 21

@ (1) In isosceles trapezoid ABCD, AB Il CD and AD = BC. A B
What is the sum of measures of ZA and 2C? D mp
(A) 90° (B) 100° (C) 180° (D) 200° B

<
(2) In rhombus ABCD, #B = 130°. What is the value of x? AC
(A) 30 (B) 50 (C) 60 (D) 70

D

(3) In parallelogram ABCD, ZA = x°, 4B = 5y° and «D = 3x". A B
What is the value of y? m
(A) 27 (B) 25 (C) 24 (D) 15 = C

@ (1) In quadrilateral ABCD, ZA = 60°, /B = 100°, 2D = 50°.
what is the measure of exterior angle of £C?
(A) 30° (B) 80° (C) 260° (D) 330°

(2) What is the average(arithmetic mean) of the exterior
angles of an octagon?

(A) 45° (B) 40° (C) 22.5° (D) 16°
(3) In hexagon ABCDEF, what is the value of x?
(A) 50 (B) 60 (C) 70 (D) 80

QOHcBRICHBB(MHC2)BRAOMHARABRCA(1)D(2)AA3)18

0 (1) Which of the following is the measure of an interior angle in a regular decagon

(10-sided polygon)? A
(A) 36° (B) 48° (C) 135° (D) 144°

(2) In regular pentagon ABCDE, what is the measure of ZAFC? E B
(A) 108° (B) 114° (C) 120° (D) 136° A

(3) If each exterior angle of a regular polygon is 20°, what is the number of sides
of the polygon?
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Polygons

@ Sum of the interior angles = (n - 2) x 180°
® Sum of the exterior angles = 360°

n - sided polygon [ [

® Regular hexagon @ Regular octagon
[ 6 equilateral triangles [ Square — 4 isosceles right triangles
H

In the figure, if two parallel lines [ and k A
pass two vertices of a regular pentagon ABCDE, E’/\
F
l

then what is the value of x? 977
(A) 12 (B) 18 (C) 20 D > .
(D) 22 (E) 28 C

One exterior angle of regular n-sided polygon = 3 ?loo

In the figure, since an exterior angle of a regular pentagon is % =725
Solution A

ZCDG = 72°
E Since two lines [ and k are parallel,
E 5 1 «ZCGH = #BFD = 92° (« Corresponding angles)
Dk In triangle CDG, «DCG + £CDG = «CGH
G-Vf X k nX +72°292° 5 x=92°-72°=20° (C)
o220 C
$H
60606006006 W—IO
(1) In pentagon HOUSE, #H, U and £S are right angles. If O and ZE
are x° respectively, then what is the value of x?
(A) 95 (B) 115 (C) 125 £ 0
(D) 135 (E) 145 N= Oy

(2) In the figure, what is the sum of the measures, in degrees, E E

of the six angles A, B, C, D, E and F?

(A) 270 (B) 360 (C) 450 A/?%D
L (D) 540 (E) 630 BZ’_é _J
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= .S’uperuModel =

Sum of interior angles
D (n-2)x180°

In the figure, (% /c/d\ In the figure,
what is the value of a el a’+b’=x"+y° a

La+b’ e’ +d e +f +g +h+TC
=x"+y’+c’+d°+e’+ fT+g +h°+i°

a+b+c+d+e+f+g+h+i?

(A) 720 (B) 810 .
=(X+c+d+e) + (Y +f+g +h°+1°) \ e )

(C) 900 (D) 1080 quadrilateral pentagon
=(4-2)x180"+(5-2)x180°=2-180°+3-180°
= 360" + 540° = 900° XD (C)

Sum of interior angles
D (n-2)x180°

The interior angles of a polygon, measured  |f the polygon has n sides, the sum of interior
in degrees, form an arithmetic progression. angles of the polygon is
If the smallest angle is 126° and the greatest M(126° + 174°) = (n - 2) x 180°
angle is 174°, then what is the number of Zn 5 3
sides of the polygon? X 3007 = (n - 2) x I8QC
(A) 10 (B) 12 .-.%x5=(n—2)><3 ~5n=6(n-2)

(C) 14 (D) 16 ~Sn=6n-12 -~ n=12 o (B)

Sum of an interior angle and its exterior angle
D Interior angle + Exterior angle = 180°
If the measures of the angles of a pentagon are If the five interior angles are 2k°, 3k*, 4k°, Sk°
in the ratio of 2:3:4:5: 6, then what is and 6k°,
the smallest exterior angle of the pentagon? = 2Kk™+ 3k" + 4k™ + 5k° + 267k° =(5-2) x180°
(A) 18° (B) 20° 20k =3 x180° =54Q° - k°=27°
. . -~ Since the largest interior angle is 6k’
(©) 24 (D) 27 =06 x27°=162° the smallest exterior angle
is 180° — 162° = 18° (A)

Special quadrilateral
D Rhombus and Parallelogram = Sum of two consecutive angles = 180°

In parallelogram MATH, MS = AT and Since the quadrilateral MATS 63° 63°A
/SMA = 63°, what is the measure of ~HMS?  is an isosceles trapezoid, A
(A) 42° (B)54° Mz A - LA = ZAMS = 637 e
. . Since MA Il ST, ZA + £T = 180°
(&) (D) 76 H ~ZT=180°-63"=117" . M=/T=117°

S T L ZHMS = 1177 63° = 54° ITD (B)
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: In the figure, what i
: . of acute angles of
] (A) 24°

I (D) 40°

1

[

ANSWERS --- P. 105

is the average (arithmetic mean) of the measures A :
ZA, ZB, £C, 2D and ZE? /A\ 5 :
(B) 30° (C) 36° :

(E) 54° :

C

From the five exterior triangles of pentagon FGHI]J,
A+ B+ 2£C+ 4D+ ZE+2(x+y+z+u+v)=5x%x180°

B Since the sum of the exterior angles of a pentagon is 360°,
X+y+z+u+v=360°
W LA+ B+ £C+ 4D + ZE + 2 x 360° = 5 x 180°

C LA+ 2B+ 2C + 2D + ZE = 900° - 720° = 180°

~. The average of five angles ZA, /B, £C, «D and «E is 180° + 5 = 36° 'Ans X()

E What is the numbe
interior angles is 2

(A) 12
(D) 18

E In parallelogram ABCD, <A = 3x° - 20°, ZC = 7x" - 100°
5~ and DE bisects ZADC. What is the measure of #DEB?

(A) 110°
(D) 140°

In the figure, if two rays AF and DE are parallel, then what is the
average (arithmetic mean) of a, b, ¢ and d?

(A) 120
(D) 150

E In the figure, what

of ZA+/B+2£C+ 4D+ ZE+£F+2G+2ZH+ 41 +£]7

(A) 720°
(D) 1,260°

r of sides of a polygon for which the sum of the measures of its
160°7

(B) 14 (C) 16

(E) 20
A E B

(B) 120° (C) 130° D
(E) 150°

@]

(B) 125 (C) 135 C
(E) 165

is the sum of the measure of ten angles

(B) 900° (C) 1,080°
(E) 1,440°

ﬂ If the regular pentagon ABCDE is folded as shown, then what is the

measure of ZA'BC?
(A) 24°
(D) 36°

In the regular decagon ABCDEFGHI] (10-sided polygon),
~ what is the measure of £ BED?

(A) 20°
(D) 36°
5. ANGLES

(B) 28° (C) 32°
(E) 40°

(B) 24° (C) 30°
(E) 48°




In the figure, what is the measure of the
greatest angle in quadrilateral QUAD?

(A) 100°
(B) 110°
(C) 120°
(D) 130°
(E) 140°

In the figure, what is the average(arithmetic
mean) of a, b, ¢, d, e and f7?

(A) 105
(B) 84
(C) 75
(D) 70
(E) 55

In regular hexagon ABCDEF as shown, what
is the degree measure of ZFBE?

(A) 15 A B

(B) 17.5

(C) 20 F C
(D) 22.5

(E) 30 5 A

Which type of polygon has an interior angle
that is always four times the measure of its
exterior angle?

(A) A regular pentagon

(B) A regular hexagon

(C) A regular octagon

(D) A regular decagon

(E) A regular dodecagon

ANSWERS - P. 105

5 In the figure, ZA = 110°, 2B = 50°, 2D = 40°

and <E = 80°. What is the value of x?

A
An equilateral triangle and
a square have a common side
as shown. What is the measure E B
of ZDAC?
D C

In the figure, a regular pentagon ABCDE and
an isosceles triangle CFD have a
common side CD as shown.

If FC = FD and «CFD = 48°,
what is the measure of ZADEF?

s 3V

~ Math Manial! »

48°

In the figure, what is the
value of x?

700

In regular octagon ABCDEFGH, what is the
sumofa+b+c+d+e+f7

5. ANGLES



All-Round Checks
N

EXAMINATION

In the polygon ABCD as shown, what is
the average(arithmetic mean) of a, b

and ¢?
(A) 6
(B) 14
(C) 21 o
(D) 28 p
A
(E) 42 \

In a quadrilateral ABCD, ZA = 3x° + 10°,
/B=x"-15° «C = 4x" - 45° and

£D = 2x° + 50°. What is the measure of
the greatest angle in quadrilateral ABCD?
(A) 118°

(B) 122°

(C) 128°

(D) 135°

(E) 140°

In an isosceles trapezoid ABCD with

AD = BC, ZA = (4x + 6)°, £C = (2x - 18)°
and BE bisects #B. What is the measure
of «BED?
(A) 113°

(B) 112°

(C) 111°

(D) 110°
(E) 109°

If the rectangular sheet is folded as
shown, then what is the value of x?

(A) 140
(B) 130
(C) 120
(D) 110
(E) 100

40°

5. ANGLES

ANSWERS --- P. 106

If the sum of all but one of the interior
angles of a convex polygon is 2450°, what
is the value of the remaining angle in the
polygon?

(A) 50°
(B) 70°
(C) 110°
(D) 130°
(E) 150°

In the figure, A = 58°, «B = 84°, £C = 64°
and «D =78 and «E : £F = 3 : 1. What is
the measure of ZE?

(A) 48°
(B) 51°
(C) 54°
(D) 57°
(E) 60°

In five sided-polygon ABCDE, ZA = 4x°,
/B =7x°, 2C = 6x°, ZD = 3x° and

/DEA = 5x°. What is the value of x?

(A) 12
(B) 12.5
(C) 15
(D) 16
(E) 18

Which of the following cannot be the
measure of an exterior angle of a regular
polygon?

(A) 18°
(B) 24°
(C) 32°
(D) 45°
(E) 72°



In the figure, O is the center of a circle
and a quadrilateral OABC is inscribed in
the sector. If ZAOC = 62°, then what is

the measure of ZABC? A

(A) 128°

(B) 132

(C) 148° \
(D) 149° 0 C
(E) 162°

In regular pentagon ABCDE, triangle FCD
is an equilateral triangle. What is the
measure of ZAFB?
(A) 60°

(B) 74°

(C) 78°

(D) 84°

(E) 86° D c

A

If the average(arithmetic mean) of the
measures of the interior angles of a
n-sided polygon is x°, what is the sum of
the interior angles of a n + 3 sided
polygon?

(A) 3x° + 270°

(B) 3x° + 360°

(C) nx* + 270°

(D) nx* + 540°

(E) nx* + 1,080°

In regular pentagon ABCDE, ZAOD = 30°.
What is the value of x?

(A) 84
(B) 72
(C) 68
(D) 66
(E) 64

m In the figure, if ZF = 40°, what is the

average (arithmetic mean) of degree
measures of ZA, /B, «C, «D and «E?
(A) 60 E A

(B) 64 [

(C) 72 G

(D) 75

(E) 80 D B

In the figure, what is the average

(arithmetic mean) of a, b, ¢, d and e?
(A) 27
(B) 36
(C) 42
(D) 54
(E) 60

A regular pentagon ABCDI and a regular
hexagon IDEFGH have a common side ID
as shown. What is the measure of «DCE?
(A) 18°
(B) 20°
(C) 24°
(D) 32°
(E) 36°

In the figure, A, B, C, D and E are vertices
of a regular polygon. Two sides AB and
DE are extended to meet at P as shown.
If #BPC = 140°, how many sides does the
regular polygon have?

(A) 12 . /,/E\\D

(B) 16 A C E
(C) 20

(D) 24

(E) 27

5. ANGLES



17 In parallelogram ABCD, ZA = 11x°,
/B =4x", 2.C = 62" and «D = 3y°. What s
the value of y + z?7

7B

(1) An equilateral triangle ABC is
inscribed in regular pentagon ADEFG.
If BC Il EF, then what is the value of x?

(2) Point P is inside regular octagon
ABCDEFGH so that triangle ABP is
equilateral. How many degrees are
in angle BCP?

A parallelogram sheet ABCD is folded
as shown. If #A = 110° and «£GFE = 25°,
what is the measure of ZC'HG?

o
G/l
MTor B

5. ANGLES

How many regular polygons are there
that have integer degrees as their interior
angles?

(1) In the figure, what is the value of x?

(2) In the figure, what is the value of
a+b+c+d+e+f7

In regular pentagon ABCDE, two lines FA
and DG are parallel and «ZFAE = 3x° and
«CDG = x°. What is the value of x?

F A
3x°
B
E
C
X .
D G

In the figure, what is the sum of the
measures of seven angles ZA, /B, «C, £D,
<E, ZF, and «£G?

A
G B
C
F
D
E
@




18. In triangle EBH, «BHC = 26° +36° =62 929 In the figure, if ZABC = x° and ZACB =V,
In triangle HGC,
/HGF = 34° + 62° = 96°
In triangle ADG,
x*+y° + ZAGD = 180°E
S X+ Yy +96°=180°

in triangle ABC,

x*+y =180"-54°=126°
If ~/CBD = a° and ZBCD = b°,
(2a° +x°) + (2b° + y°) = 360°
(« Two straight angles)

L X +y =180"-96" = 84° C 2a° + 2b° = 360° - (x° + y) D
Sincex:y=4:3, b . = 360" -126"= 234" . +b =23 - 117
if x = 4k® and y = 3k°, X* + y* = ¥k* = 84 In triangle BCD, /BDC = 180° - (a° + b°)
~k=12° . x°=4k°=4><12°=48 48 —180°— 117° = 63° D 63
19. In rectangle ABCD, 2D = 90° 23. Since triangle ABD is isosceles,
In right triangle AED, 2x° + 3x° = 90° ZADB = ZA = 62", A B
LS =900 ~x—18 A B -~ ZABD = 180° - 2 x 62°
And /BEC = ZABE = 4x° » . = 180" - 124" = 56"
(« Alternate angles) Since AB || DC, D C
- 3x° + /AEB + 4x° = 180° » dx #BDC = ZABD = 56° (« Alternate angles)
- JAEB + 7x° = 180° D E C Since triangle BCD is isosceles,
 JAEB =180°— 7x°=180°~ 7 x 18° #/DBC =180°-2x56°=180"-112°=68°
~ 180"~ 126° = 54° s 68
24. In the figure, if ZBAD = x°and ZABD = y’,
20. AO in triangle ADB, x* + y° + 134 = 180" ,
) ~x+y =180°-134"= 46°
,; An exterior angle is equal In triangle ABC,
C a\+b;c<, to the sum of the other two 2x° + 2y° + «C = 180°
. a”+b°—c“?d“ interior angles 2208+ ) + 2C = 180°
L b+ d—e’ n2C=180°-2(x"+y°)
=180° -2 x 46°
=180°-92° = 88° 88

G In triangle FGH,
(a@+b-c+d-e’)+f +x =180°
G =x" =180"—(a"+ b -c"+d’ -e°) -f°
180°-(a”+b°+d° +f°) + (¢’ +¢)

53 polygons

pattern drill

—180° = 250° + 100° = 30° @ (1) Since a trapezoid is a quadrilateral, the sum
30° . . . .
of the interior angles is (4 — 2) x 180
=2 x180° = 360° (C)
21 . In the figure, #,DAB = ZABC A D %
(« Alternate angles) (2) Since the sum of five interior
and ZDAB = ZCAB [ 48 angles of the pentagonis D]
(< Symmetric angles) c " B /A + /B+ 2C+ £D + ZE
- Z.CAB = ZCBA =(5-2)x180°
- Triangle CAB is an isosceles triangle. /A + 108 +100° + 112°+ 120° = 3 x 180°
L X =180° -2 x48° = 180" - 96° = 84 o ZA +440 = 540 - ZA = 540°— 440° = 100°
D 84° D (B)

SOLUTIONS- EXPLANATIONS- ANSWERS



(3) Since a nonagon is a 9-sided polygon,
the average (arithmetic mean) of the
interior angles is [(9 - 2) x 180°] + 9

020
=% =7 x20° = 140° D (C)

(4) If the polygon has n sides, the sum of

interior angles is (n - 2) x 180° = 2,700°,

_ o _ 2,760%30_ 30 _
n-2- ™02 2 15
an=15+2=17 D (B)

® (1) Since quadrilateral ABCD A

B
is isosceles trapezoid, ﬂ
D C

/A = /B and «C = £D
Since AB Il DC, ZA + 2D = 180°
(¢« Sum of co-interior angles)

LA+ 2C=180° (®)
(2) In rhombus ABCD, BC Il AD
LA + /B = 180° 0
(<— Sum of co-interior angles)
- X+ 130° = 180° b
- x"=180"-130° = 50° LS (B)

(3) In parallelogram ABCD, A

ABIIDC . ZA + 2D = 180° m

(« Sum of co-interior angles) D

X+ 3x°=180° X = T8Q°% - x° = 45°

Since #D = /B, 3x° = 3 x 45°=135°=5
1\35027

LY = =27 (A)

©® (1) Since the sum of interior angles of
quadrilateral ABCD is 360°,

60° + 100° + £C + 50° = 360°
210° + «£C = 360°
s £C=360°-210° = 150°
- The exterior angle of «#C is
180° - 150° = 30° (A)

(2) Since the sum of the exterior angles of any
sided polygon is 360°, the average
(arithmetic mean) of exterior angles of an
octagon is 360° + 8 = 45° (A)

SOLUTIONS- EXPLANATIONS- ANSWERS

(3) Since the sum of the all
exterior angles of the
hexagon is 360°,
(180°-100°) + (180°-140°) \
+60° + 40°+ 70° + x* = 360° F E
=~ 80 + 40° + 60° + 40°+ 70° + x* = 360°
. 290° + x° = 360° .. x"=360"-290°=70°

(®)

O (1) An interior angle in a regular decagon is

180° - (360° + 10) = 180° - 36° = 144°
(D)
(2) In regular pentagon ABCDE,

ZD = 180° - (360° + 5)

=180°-72°=108°
In isosceles triangle CDE,
ZDCE = 3(180° - 108") = &
/FDC = 108° - 36° = 72°
In triangle CDF, ZAFC = 36° + 72° = 108°

(A)

(3) Since the sum of all exterior angles of
n-sided polygon is 360°, each exterior angle
of the polygon is 360° + n = 20°

_ 360718
= % 18

'y 18

training

1. Since the sum of the interior
angles in a pentagon HOUSE is
(5-2)x180° = 540°,
2 xx° + 3 x90° = 540°
s 2x° = 540°-270° =

2707235

270°

b
S
J
I
Ch

SoX =

2. In triangle AEH,
ZA + ZE = ZAHC.

M
In triangle FDG,

ZF + £D = ZDGB Z’J

.-.LA+AB+LC+AD+4E+4F
= (LA + ZE) + £B + 2C + (£D + Z£F)
= «4AHC + /B + £C + ZDGB (« Sum of
interior angles of quadrilateral GHCB)
=(4-2)x180° = 360° (B)




the melting zone 6. In regular pentagon ABCDE, A
A108°%,

/AN =2/A=[(5-2)x180°] + 5 B 36 p
2. Since the sum of the interior angles in _ 3 x%‘&@i’%: 3%x36° = 108° and w '
n-sided polygon is (n - 2) x 180 ’2\1\61 ) AA'BE is an isosceles triangle, C
(n-2)x180°=2168°" ~.n-2=%522 , 1 o o
S 2 14‘1\& 4ABE=4ABE=?><(180—108)
on-2= an=12+2=
ED (B) - 172236

- ZA'BG = ZABC - ZABA' = 108° - 2 x 36°

3. i - 108° - 72° = 36° (D)
‘ 7. Inregular decagon ABCDEFGHIJ, A B

D C

In parallelogram ABCD, A = 2C | each interior angle is
53X -20°=7x"-100° . ¥4x°=80° .. x*=20° [(10-2) x180°] + 10 I D
s LA =3x"-20° =3 x20°- 20° = 40° =%=8X18°=144° I
Since AB Il DC, ZA + 2D = 180° If /BED = «’, T
(« Sum of co-interior angles) since quadrilateral BCDE is an isosceles
2D =180° - 40° = 140° trapezoid, 2x°+ 2 x 144 = 360°
Since DE bisects ZADC, ~EDC = % x 140° = 70° . 2x"=360° - 288° = 72°

. e o 72° .
Since ZEDC + #DEB = 180 o ZBED =x° = 5= 36 D (D)

(< Sum of co-interior angles),
(A) JUMP

1. In quadrilateral QUAD,

4. Since AFIIDE, <F + «E=180° A F .
(¢ Sum of co-interior angles) fi QA+ + <A+ 2D = 360
In hexagon ABCDEF, S 400) * - 200) i
@b e+ d (€ +f) C +90° + (x + 30)° = 360
@A b 4+ d+ 180° D ,:'E 3x‘; + 60° = 360: O O O
_ (6 2) x 180° .'.'3x=360 —030 =3000 .'.x=1000
na+b+c+d=-4x180°— 180° Since (x = 40)" < (x = 20)" < (x+ 307,
— 720° - 180° = 540° the greoatest fmgle 1r01 qua(jnlater?l QUAD is
- The average(arithmetic mean) of a, b, ¢c and 4D =x7+ 307 = 100"+ 307 = 130 (D)
dis 540 + 4 =135 D (C)
2. Since the sum of interior angles of a pentagon
is 180° x (5 -2) = 180° x 3 = 540°,
5. In the figure, ZJGK + £GJK = ZKAF + ZKFA. @+ b+ +d+ e+ f°=540°-120° = 420°
The sum of 10 angles of ZA + /B + 2C + 4D + . The average (arithmetic mean) of q, b, ¢, d,
E+/F+2G+/H+ A+ 2] C D eand f is 420 + 6 = 70. r» (D)

is equal to the sum of interior
angles of hexagon ABCDEF B
and quadrilateral GHIJ.
L 180°x(6-2)+180°x(4-2) A
=180°x4 + 180°x2 =720°+ 360° = 1080°
(C) =4x30°=120°, £A =120°

3. Since an interior angle of the
_____ regular hexagon is 30°
[(6 —2) x 180°] +6=4XTT8QO F

SOLUTIONS- EXPLANATIONS- ANSWERS



Since triangle ABF is isosceles, Since ACFD is an isosceles triangle,

ZABF = 3 x (180" - 120°) ZCDF = 3 (180°- 48" = 1 x132° - 66°

~ 1607 - 307 and SABE = L x120° - 60° Since 2D = ZCDF + ZADF + £EDA = 108",

o 2 iBE — JABE - JABE - 60° - 30° - 30¢ 66° + ZADF + 36° = 108° . ZADF + 102° = 108°
(E) - ZADF = 108° - 102° = 6° 6°

4. In the figure,a:b=4:1
Ifa=4k, b=k . 4k +k =180° b} 8.
LSk =T8Q3 - k=36 b =360 o)
Since the sum of exterior angles of
any sided polygon is 360°,
360°+n=36" .. n=10
~. The polygon is a regular decagon.

(«10-sided polygon) (D) K

B In the figure, since £J + ZK = ZHGI + £H,

30° + 70° = ZHGI + 40°. .. 100° = ZHGI + 40°

- ZHGI = 100° - 40° = 60°

- ZAGF = ZHGI = 60° (« Vertical angles)

In pentagon ZCDEFL,

ZCLF + 80° + 130° + 90° + 90° = £CLF + 390°

= 540° (« Sum of interior angles in a pentagon)

s ZCLF = 540° - 390° = 150° (« Straight angle)

- ZBLF = 180° - 150° = 30° 120

In quadrilateral ABLG,

x4+ 150° + 30° + 60° = 360°

(« Sum of interior angles in a quadrilateral)

X7+ 240° =360 . x°=360°-240° =120°

5_ Since the figure ABCDE is
a pentagon, the sum of the
interior angles is EL80°
110° + 50° + (360° — x°) + 40° + 80°
= 280" + (360° - x°) = 640° - x°
5 640° —x" =180°x (5 -2) = 3 x180° = 540°
- X =640 - 540° = 100° 100

6. In the figure, since AABE is an equilateral
triangle and quadrilateral BCDE is a square,
ZABE = 60° and ZEBC = 90". A
= ZABC = 60° + 90° = 150°
Since AB = BC and AE = ED,
AABC and AAED are isosceles
triangles.

E * B 9. Since the regular octagon ABCDEFGH is
inscribed in a circle, a°, b’, ¢, d’, €°, and f* are

. /BAC — /BCA = ZEAD = /EDA p ) the same. («+ Inscribed angles) D
I Cl LG=[(8-2)x1807 + 8
== (180°-150°) = = x30° =15 3 .
2 2 _EXT8OY 5 4so_ 1350
- ZDAC = Z/A - 2/BAC = 60° - 2 x 15° =T gk XA = B F
— 60° - 30° = 30° D 30° In isosceles triangle HFG,
o _ L o _ o — 450
f—zx(180 135°) 5
7. In the figure, an interior angle of A na=b=c=d"=¢e=f"= 425
E?Se rz§ulirsgf]nta§on ABCDE isB R S (PRI =E13>< 4250
-2)x =
2 =3x45°=135°
036 A 135
- 318073536~ 108°

AAED is an isosceles triangle. C
- ZEDA = %(180" ~108°) = % x72° = 36°

EX-A-M-1-N-A-T-1-0-N

SOLUTIONS- EXPLANATIONS- ANSWERS



1 . In quadrilateral ABCD,
{a°+b°+c°+d°=360° ------ @
84° +d° = 360° - ®
D-@;a°+b +c°-84°=0
La+ b+ =84
~. The average (arithmetic mean) of
a,bandcis(a+b+c)+3=84+3=28
(D)
2. Since the sum of interior angles in a
quadrilateral ABCD is 360°,
(3x°+ 10°) + (x* = 15°) + (4x° - 45°) + (2x° + 50°)
=360° .- 1Ox° = 365"6 X =36°
s ZA=3x36°+10°=72°+10° = 82°,
/B =36°-15"=21",
ZC =4 x36°-45°=144°-45°=99°,
and ZD =2 x36"°+ 50°=72°+50°=122°
= 122° (= «D) is the greatest angle in the
quadrilateral ABCD. (B)

3. Inisosceles trapezoid ABCD, «C = #D and

ZA + 2D = 180° A(4x+6)°

(« Co-interior angles)

o ZA + 2C = 180° b y (2x-18Y .
o (4x + 6)° + (2x - 18)° = 180° 32°
. 6x°—12°=180° - &x° = 180° + 12° = T92°
oxT = 32°

Since BE bisects ~B, ZABE = ~EBC = %43
=%4A= %(4><32 +6)° = %x134°=67°

Since ZABE + #BED = 180°(« Co-interior angles),
67° + ZBED = 180°

. ZBED = 180° - 67° = 113°
D (A)

Ayp--meeo- <
In the figure, '
ZABC = ZEBC = x° i3
(< Symmetric angles)

If ZFCB = #DCB = y°(« Symmetric angles),
y° +y° + 40° = 180°(«— Straight angle)

o Ry’ =180°-40° = ™4Q°70" . y° =70°

In trapezoid ABCD,

x° +y° = 180° (« Co-interior angles)
~x*+70°=180"° .. x=180"-70"=110°

(D)

B. If the convex polygon has n sides, the sum of
all interior angles is (n - 2) x 180°.

s (n-2) %180 > 2450

2450 _
180
an>2+13.6-- sn> 15,6 . n=16

. The remaining angle of the polygon is
(16 -2) x 180° = 2450° = 14 x 180° — 2450°

=2520° - 2450°=70° (B)

an-2>

In the figure, if ZE = a°, £F = b° ZGAD = x°
and ZGDA=y°, a°+b°=x"+ .
. In quadrilateral ABCD,
(x*+58%) +84°+064°+ (78 + y°) = 360°
(« Sum of interior angles in quadrilateral
ABCD)
S X+ Y+ 2847 =360°

X +Yy =360"-284"=76" . a +b =76
If a® =3k’ and b° = k°,
a+b=3+kK=4k=76" k=19
na=3k=3x19°=57" . ZE=57°

(D)

In pentagon ABCDE, the sum
of the interior angles is

=(5-2)x180°
- 15 + 360° = 3 x180° = 540°
- PSx = 540° - 360° = T80°!2

Lx=12°
(A)

8. Since the sum of the exterior angles of any
sided regular polygon is 360°, an exterior
angle of a regular polygon is a factor of 360°
(A) 18°=360"+ 20 (B) 24°=360° + 15
(C) 32°=360° + n (D) 45°=360° + 8

(E) 72° = 360° + 5 (€)

SOLUTIONS- EXPLANATIONS- ANSWERS



13. In triangle EFH, ZIHA = 40° + E°

. . A
9. In the figure, two triangles OAB In triangle AHI, ZHIG = /A + (40° + /E)
E

and OBC are isoscelces triangles.
In quadrilateral OABC,

if Z/OAB = ZOBA = a°

and #OBC = 20OCB = b’, 0
2(a’ + b°) + 62° = 360°

(« Sum of interior angles in a quadrilateral)
o 2(a’+b°) =360°-62°=298°

na®+ b =298 + 2 =149°

In quadrilateral BCDI,

* ZABC = @ + b = 149° ) B+ ZC+ 2D + (LA + 40° + ZE) = 360°
4B+ £C+ 4D + ZA + ZE = 360° - 40°
1 O In the figure, AFCD is an equilateral triangle. =320°
- /FCD = 60° and DC = EC = BC. ~. The average (arithmetic mean) of
- ABCF is an isosceles triangle. A ZA, 4B, £C, /D and ZE is

(LA+ 2B+ 2C+ 2D + ZE) =+ 5 =320+ 5
B = 64° EID (B)

Since zC=[(5-2)x180°] =5
- %32 3x36° = 108,
/FCB = 108° - 60° = 48°

In isosceles triangle CBF, Ne
ZCBF = - (180" - 48") = 3 x 132" = 66°

.. ZABF = 108° - 66°= 42°

In triangle ABF,

14. Since the sum of all exterior angles
of the polygon is 360°, B
a+b+c+d +e +90° =360°

o A
La+b+cc+d + e
=360°-90° = 270°

ZAEB = 180" - (% x 108" + 42°) The average(arithmetic mean) g E
=180° - (54° + 42°) = 180° - 96° = 84° of a, b,c,dand eis 270 + 5 = 54 py
(D) H M)
11. Since the sum of the interior angles of a 15. In regular pentagon ABCDI,
n-sided polygon is n xx°, the sum of the ZIDC = [(5-2) x180°] + 5 = 3 x 180°3°

N

interior angles of a (n + 3)-sided polygon is _3%36° - 108°

In regular hexagon IDEFGH,
S~ ZIDE=[(6-2)%x180°]+6

nxx’+ 3 x180° = nx* + 540° D (D)

12.

030°
274%&& - 4x30°=120°

- ZCDE = 360° - (108° + 120°)
=360° - 228° = 132° (< Perigon) G F
Since CD = DE, ADEC is an isosceles triangle.

ZDCE = & (180° - 132°) = J x 48" - 24°
(®)

Since £B is an interior angle of a regular
pentagon ABCDE is [(5 - 2) x180°] = 5

_ %M%o: 3%36° = 108°
In triangle OBE, ~BFO = 180° - (30° + 108°) | 16.

=180°- 138" =42°

In triangle CDF, x°* + 42° = 108°
. x"=108"-42° = 66° (D) In the figure, if Z/PDC = £PBC = x°,
ZCDE = 180° - x° (« exterior angle)

SOLUTIONS- EXPLANATIONS- ANSWERS



In quadrilateral BPDC, x° + 140° + x°

—180°—x° .~ 3x°=40° %

Since an exterior angle of the regular

X =

polygon is % , the number of sides of the
i oL 407 _ SV I

polygon is 360° = 3 360° x 20° 9x%x3

=27 (E)

17.

/1 1x° 7]3
p/3Y° (Ve

Since AD Il BC, ZA + #B = 180°

(¢« Sum of co-interior angles)
~11x°+4x°=180° - PSx°=T18Q° -~ x°=12°
Since Z/B = /D, 3y° = 4x" =4 x12° = 48°

Y= % =16°
Since ZA = /C, 62 =11x =11 x12° = 132°
w2 =132 _ 220 Ly =16°+22°=38°

6 D 38

18.

In quadrilateral DEFG,

if #/DEF = a° and EFG = b,
a’ + b’ +124° + 96° = 360°
(« Sum of the interior

angles in quadrilateral)
na+ b+ 220° = 360°
na+ b =360"-220° = 140° ..o @
Since a® + x° =180 and b° + y° = 180°
(¢« Straight angles).
na+b +x+y =360°
® — ®@; 140° + x* + y° = 360°

S X+ Y = 360° - 140°= 220° 220
19. (1) In regular pentagon AGFED,
LF=[(5-2)x1807 + 5 = 3XTT8Q°36
=3x36=108 A H
Since BC Il EF,
/GCB = «F = 108° D

(« Corresponding angles) g
xX° =108 -60° = 48°

20.

21.

(2)

In the figure, since triangle ABP is

equilateral, ZABP = 60°

In regular octagon ABCDEFGH,

ZB=[(8-2)x1807 + 8 = mx\% s
=3x45"=135°

s /PBC = «zB - Z/ABP = 135° - 60° = 75°

Since BP = BC, ABCP is an isosceles

triangle, «BCP = %(180o -75°%)

- % % 105° = 52.5°
D (1) 48 (2) 52.5°

In the figure,

/EFC = £GFE = 25° (« Symmetric angles)

Since #C = ZA = 1107, in triangle FEC,

/FEC = 180° - (25° + 110°) = 45°

Since ZC’EF = ZCEF = 45°(« Symmetric angles),

/HEB = 180° - 2 x 45° = 180° - 90° = 90°

(« Straight angle)

Since AD Il BC, 2B = 180° - 110° = 70°

(« Co-interior angles)

In triangle HBE, #BHE = 180° - (90° + 70°)

= 180" - 160° = 20°

- ZC'HG = «BHE = 20° (« Vertical angles)
20°

If an interior angle in a polygon has an
integer degree, its exterior angle has an
integer degree too. Since the sum of the
exterior angles in any sided polygon is 360°
and the positive factors of 360 are 1, 2, 3, 4,
------ , 180 and 360, each exterior angle of a

SOLUTIONS- EXPLANATIONS- ANSWERS



regular polygon could be 1°, 2°, 3°, 4°, -..... ,
120° (« Except 180° and 360°).

Since the number of positive factors of 360
is3+1)2+1)(1+1)=4x3x2=24

[« 360 = 2°-3%.5], the number of possible
exterior angles of regular polygons is 24 - 2
=22.

- 22 regular polygons have integer degrees

as their interior angles. 22

22. (1) In triangle ABC, 2B = 180° - (20° + 30°)
=180 - 50" = 130° D
In pentagon BEGHD, A ‘
130° + x° + 110° + 90 + 100° m&x
~ (5-2) x 180° phuo €
- 430° + x° = 3 x 180° = 540
- X7 =540°-430°=110°

(2) In triangle CGB, C
ZGBA=c"+g°

In pentagon ABDEF, G

a+[(c+g)+bl+d +e’+f° F E

is the sum of all interior angles.
La+b+cC+d e+ +g°=(5-2)x180°

= 3 x 180° = 540°
ErD (1) 110 (2) 540

\ 4

23. -

‘éx"
H D G

A4

Since FA Il DG, ZAHD = /FAH =
(« Alternate angles)

In regular pentagon ABCDE, ZAED = £EDC
—[(5-2)x180° + 5= %Msi 3 x36°
=108°

- ZHED = 180° - 108° = 72°

(« Straight angles)

In triangle EDH, ZEDG = 3x° + 72°

2 108% +x°=3x" + 72°
27 =108"-72° = 362

3x°

L xT =18
D 18°

SOLUTIONS: EXPLANATIONS- ANSWERS

24,

In the figure, the sum of interior angles of

two triangles ADF and BEG is 2 x 180° = 360°

In triangle BDI, ZBIA = b° + d°

In triangle IAH, /IHC =a” + (b + d")

In triangle HCE, (a" + b+ d’) + e” + ¢” = 180°

s LA+ B+ £C + 4D + ZE + £F + 4G is the
sum of interior angles of the three triangles

ADF, BEG and HCE = 3 x 180° = 540°
LD 540°

6 » 4l perimeter of polygons

@ (1) The perimeter of pentagon ABCDE is
AB + BC + CD + DE + EA
=3+4+5+2+4=18 D (C)

(2) In the figure, CD + EF = AB and BC + DE = AF

. The perimeter of the polygon is A —B
AB + BC + CD + DE + EF + AF ' C
= AB + (BC + DE) + (CD + EF) + AF 4
= AB + AF + AB + AF = 2(AB + AF)
=2(3+4)=2x7=14

I
D

F E
(B)

(3) Since the sum of lengths of 9 sides is 54,
the average(arithmetic mean) of the lengths

of 9 sidesis 54 + 9 =06 D (B)

@ (1) Since the 3 sides of an equivalent triangle
are the same, each side is

Z%feet + 3= %feet +3 = ifeet

6

S X l\ZZinches = 10 inches

-2 D (A)



