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1 THE RigHT ANGLED TRIANGLE

Fig. 1: Right Angled Triangle
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Fig. 2: Sum of angles of a triangle
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Problem 1.1. Show that /VAZ =90 — 0
4 Problem 1.2. Show that /BAC = 90" — 6.
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5 Problem 1.3. Sum of the angles of a triangle is

5
5

6
6

*The author is with the Department of Electrical Engineering,
Indian Institute of Technology, Hyderabad 502285 India e-mail:
gadepall @iith.ac.in.

equal to 180

1.1 Budhayana Theorem

Fig. 3: Budhayana Theorem

Problem 1.4. Using Fig. 1, show that
cos f = sin (90o - 9)
Problem 1.5. Using Fig. 3, show that

c=acos@+bsind

(1.1)

(1.2)



Problem 1.6. From (1.2), show that 2.2 Median
sin® 6 + cos? 6 = 1 (1.3)
Problem 1.7. Using (1.2), show that
ct =ad* +b? (1.4)

(1.4) is known as the Budhayana theorem. It is also
known as the Pythagoras theorem.

2 MEDIANS OF A TRIANGLE

2.1 Area of a Triangle

B °\/I.,1 0 'm/a c
p = 0 Fig. 6: Median of a Triangle
b b
Problem 2.5. Show that the median AD in Fig. 6
divides AABC into triangles ADB and ADC that
® have equal area.
. o~
Problem 2.6. BE and CF are the medians in Fig.
Fig. 4: Area of a Right Triangle 7 Show that

Problem 2.1. Show that the area of AABC is % ar (ABFC) = ar (ABEC) (22)
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Fig. 5: Area of a Triangle

Problem 2.2. Show that the area of AABC in Fig. Fig. 7: O 1is the Intersection of Two Medians

Sis %ah.

Problem 2.3. Show that the area of AABC in Fig.

| .

3 is zabsinC. Problem 2.7. The medians BE and CF in Fig. 7

Problem 2.4. Show that meet at point O. Show that
sinA _ sinB _ sinC 2.1 OB 0OC

a b ' OE OF

(2.3)



Problem 2.10. In Fig. 10, show that

b*+c?—-a?

A= ——— 2.6
cos T (2.6)
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Fig. 8: sinf = sin(lSO° — 6)

Fig. 11: Similar Triangles

Problem 2.11. In Fig. 11, show that EF = %

Problem 2.12. Show that similar triangles have the

Fig. 9: O divides medians in the ratio 2 : 1 same angles.
Problem 2.8. In Fig. 9, show that Problem 2.13. Show that in Fig. 11, EF||BC.
1
ar (AAFE) = Zar (AABC) 2.4)

Problem 2.9. Using Fig. 9, show that
B
08 _0C _ 2.5)
OE OF

2.3 Similar Triangles

A
) Fig. 12: Similar Triangles
C
Problem 2.14. In Fig. 12, the line AO cuts EF at
2 x 0 2 ] G and is extended to meet the side BC at D. Show
o that

OA

Fig. 10: The cosine formula =
OD

2. 2.7)



Problem 3.7. RHS: For two right angled triangles,
if the hypotenuse and one of the sides are equal,
show that the triangles are congruent.

Fig. 13: Medians meet at a point

Problem 2.15. In Fig. 13,BE is a median of AABC
and % = 2. Show that AD is also a median.

& | *Ia 0 ‘ ~a <
3 ANGLE AND PERPENDICULAR BISECTORS Fig. 15: Perpendicular bisectors meet at a point

3.1 Angle Bisectors
Problem 3.8. In Fig. 15, show that OA = OB = OC.

Problem 3.9. Show that AF = BF.

3.3 Perpendiculars from Vertex to Opposite Side

& 0 £,
Fig. 14: Angle bisectors meet at a point

Problem 3.1. Show that OD = OE = OF.

Problem 3.2. Show that OA is the angle bisector of
LA

3.2 Congruent Triangles & D c

Problem 3.3. Show that in As ODC and OEC, Fig. 16: Perpendiculars from vertex to opposite side
corresponding sides and angles are equal. meet at a point

Problem 3.4. SSS: Show that if the corresponding

sides of three triangles are equal, the triangles are In Fig. 16, AD 1 BC and BE L AC. CF passes
congruent. through O and meets AB at F.

Probl.em 3.5. ASA: Show that if twp ang?es and any Problem 3.10. Show that
one side are equal in corresponding triangles, the
triangles are congruent. OFE =ccosAcotC 3.1

Problem 3.6. SAS: Show that if two sides and the problem 3.11. Show that a = A.
angle between them are equal in corresponding
triangles, the triangles are congruent. Problem 3.12. Show that CF L AB



4 CIRCLE

4.1 Chord of a Circle

é a Fig. 20: PA.PB = PC.PD

Problem 4.3. In Fig. 20, show that
Fig. 17: Circle Definitions (ABD = /ACD

“4.1)
(CAB = /CDB
4.2 Chords of a circle Problem 4.4. In Fig. 20, show that the triangles
PAB and PBD are similar
Problem 4.5. In Fig. 20, show that
PA.PB = PC.PD 4.2)

Fig. 18: Angle subtended by chord AB at the centre
O 1s twice the angle subtended at P.

Problem 4.1. In Fig. 18 Show that /OAB = 2/APB.
Fig. 21: Tangent to a Circle.

Fig. 19: Diameter of a circle.

Problem 4.2. In Fig. 19, show that /APB =90 . Fig. 22: Shortest distance from O to line PX



Problem 4.6. OP is the perpendicular to the line 5 AREA OF A CIRCLE
PX as shown in the Fig. 22. Show that OP is the

shortest distance between the point O and the line

PX.

Problem 4.7. Show that .OPX = 90 5.1 The Regular Polygon

Fig. 23: PA.PB = PC>.

Fig. 25: Polygon Definition
Problem 4.8. In Fig. 23 show that
[PCA = /PBC 4.3)

O is the centre of the circle and PC is the tangent. The angle formed by each of the congruent tri-
angles at the centre of a regular polygon of n sides

Problem 4.9. In Fig. 23, show that the triangles is %.
PAC and PBC are similar.

Problem 4.10. Show that PA.PB = PC?

5\2

Fig. 26: Polygon Area

Fig. 24: PA.PB = PC>.
Problem 5.1. Show that the area of a regular
polygon is given by

n, . 360
PA.PB = PC.PD 4.4) Er sin

Problem 4.11. In Fig. 24, show that

(5.1)
n



Fig. 27: Circle Area in between Area of Two
Polygons

Problem 5.2. Using Fig. 27, show that
360° 180°

sin —— < area of circle < nr*tan —
n n
(5.2)
The portion of the circle visible in Fig. 27 is defined
to be a sector of the circle.

n

2

Fig. 28: sin26 = 2sinf cos 6

Problem 5.3. Using Fig. 28, show that

sinf; = sin(0; + 6,) cos 6, — cos (6; + 6,) sin 6,

(5.3)
Problem 5.4. Prove the following identities
1) sin(a — B) = sina cosS — cos a sinS.
2) cos(a + ) = cosacosfB — sinasing.
Problem 5.5. Using (5.3) and (2), show that
sin (6) + 6,) = sinf; cos G, + cosO;sinf, (5.4)
cos (6; — 0,) = cos 0; cos 6, sin §, sin 6, (5.5

Problem 5.6. Show that

sin26 = 2sinfcos 8 (5.6)

Problem 5.7. Show that

cos? 180° _ area of circole <1 5.7)
n nr? tan %
Problem 5.8. Show that if
6, < 6,,sin0; < sin0,. (5.8)
Problem 5.9. Show that if
6) < 6,,cos8; > cos0,. (5.9
Problem 5.10. Show that
sin0" =0 (5.10)
Problem 5.11. Show that
cos0 =1 (5.11)
Problem 5.12. Show that for large values of n
cos’ 180 _ 1 (5.12)
n
Problem 5.13. Show that
area of circle = r r}l_)l’glo ntan % (5.13)

Problem 5.14. Show that the circumference of a
circle is 2nr.

Problem 5.15. Show that the area of a sector with
angle 0 in radians is %rz&

Problem 5.16. Show that

ino
lim 2% —
-0

(5.14)



