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Basic Ratios

« sin6 =P/H

« co0sB =B/H

. tanb =P/B
Identities

e Sin?%0 + cos?0 =1
« 1 +tan20 =sec?0
« 1+ cot?0 = cosec?0



Complementary Angles

« sin(90° - 0) = cosb
. €o0s(90° - 0) =sinb

Allied Angles

. sin(180° - B) = sinB
. cos(180° - 8) = —cosb
. tan(180° - 8) = -tan6

Standard Values

@ 0° 30° 45° 60° 90°
sin 0 1/2 12+3/2 1
cos1 V3/21~21/2 0
tan0 1V31 3 ND

GEOMETRY — CHAPTER 4: TRIGONOMETRY
Class X | BSE Odisha

Chapter Overview (What this chapter covers)
English

« Trigonometric ratios
Complementary angles (90° - 6)
Allied angles (180° - 86, 90° + 0)
Trigonometric ratios of angles > 90°
Standard values of trigonometric ratios
Simple identities & applications
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4.1 Introduction | 4¢2

English

Trigonometry deals with the relationship between the angles and sides of a
right-angled triangle.

The six trigonometric ratios are: sin 0, cos 0, tan 0, cot 0, sec 6, cosec 0.
Bgal
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sin 6, cos 6, tan 0, cot 6, sec 0, cosec 01

Calculating Sine, Cosine and Tangent

Sine (sin) Cosine (cos) Tangent (tan)
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SOH CAH TOA

SKILLSYOLUNEED

4.2 Trigonometric Ratios | 269161869 29Ie
Ratio Formula
sin®  Opposite / Hypotenuse
cos O Adjacent / Hypotenuse
tan ® Opposite / Adjacent
cot® Adjacent/ Opposite
sec 0 Hypotenuse / Adjacent
cosec 8 Hypotenuse / Opposite
g2 (98)

. sin6=ne/ a4

. cos0=Qx/¢

« tan 6 =M/ Qe

4.3 Complementary Angles (90° - 0)
Joa 6416l (90° - 0)
English
If two angles add up to 90°, they are complementary.
Identities
« sin(90°-0)=cos 6



. €0s(90°-0)=sinB

. tan(90°-8)=cot6

. sec(90° - 8)=cosec 6
Ggal
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« sin(90°-0)=cos 6

. c0s(90°-08)=sinB

Complementary Angle Theorem

Cofunction of complementary angles are equal.

A

sin@=_= cos[gﬂﬂ— g)

90°-#&
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tan &= — = cot (90°-8)
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if A and B are complementary (A + B =90°)
sin A=cosB
tan A=cotB
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4.4 Allied Angles (180° - 0)

Aw6dIoll 6516l (180° - 0)
English — Identities



. sin(180°-06)=sinBO

. cos(180° -8)=-cos 6

. tan(180°-0)=-tan 6
Bgal

. sin(180°-06)=sinB6

. cos(180°-8)=-cos 6

. tan(180° -0)=-tan 6

II Quadrant v I Quadrant
Sin © and Csc © All are positive
are positive (A)

(S)

180°

III Quadrant IV Quadrant
Tan 6 and Cot © Cos 6 and Sec 6
are positive are positive

(T) (©)

270°
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4.5 Angles Greater than 90°
90° OIQ ¢ 66l
English

Using identities of 90° * 8 and 180° = 0, trigonometric ratios of angles like
120°, 135°, 150° are found.

Examples
« sin 120° = sin(180° - 60°) = sin 60° = \3/2
« cos 135° = —cos 45° = —=1/72

4.6 Standard Trigonometric Values
Ao S6RIEAGH Imy

@  0°30° 45° 60° 90°

sin® 0 1/2 1/42+3/21

cos 81 V3/21~21/2 0

tan® 0 1431 3 Not defined



SOLVED QUESTIONS (Board Pattern)

Example—-1 (5 Marks — Very Common)
Question (English)
Prove that:

Solution
In a right-angled triangle, the side opposite (90° — 0) is adjacent to 6.
Hence,

Proved.
aeal
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Example-2 (3 Marks)
Question

Find the value of sin 150°.
Solution

30Mcirc)=\sin30Mcirc=\frac12sin1500=sin(1800-300)=sin300=21

Example-3 (5 Marks — Equation)
Question
Solve:

,00<6<1800
Solution
0=300, 1500\theta=30"\circ,\;150Mcirc6=300,1500

Example—4 (4 Marks)
Question

Find cos 120°.
Solution

60M\circ)=-\cos60™Mcirc=-\frac12cos1200=cos(1800—600)=—cos60o=—21



GEOMETRY - CHAPTER 4: TRIGONOMETRY
SECTION-A : MCQs
(1 x 5 =5 marks)
Q1. (English)

(@)1 (b)0 (c)1/2 (d)3/2
Answer: (c) 1/2

aeal

(@) cos® (b) —cosB® (c)sinB® (d)-sinb
Answer: (b) —cos6

Q3.

Which trigonometric ratio is not defined at 90°?
(@)sin (b)cos (c)tan (d)sec

Answer: (c) tan

Q4.

(@) sin@ (b)cosB (c)tan® (d) cosecb
Answer: (b) cosb

Q5.

(@) 1/2 (b)-1/2 (c)N3/2 (d)-V3/2

Answer: (b) -1/2



SECTION-B : VSA (Very Short Answer)
(2 x 5 =10 marks)
Q6. Write the value of sin 0°.

Ans: 0
3@2l: sin 0° =

Q7. Write sin(90° - 0).

Ans: cos 6
3&2l: sin(90° - B) = cos O

Q8. What is complementary angle?

Ans: Two angles whose sum is 90°.
B&2l: 699 YR 62N 6<I9 90°|

Q9. Write the value of cos 180°.

Ans: -1
3@2l: cos 180° = -1

Q10. Write tan 45°.

Ans: 1
3@2l: tan 45° = 1

SECTION-C : SA (Short Answer)
(4 x 5 =20 marks)
Q11. Find the value of sin 120°.

Solution (English)

60M\circ)=\sin60M\circ=\frac{\sqrt3}{2}sin1200=sin(1800—-600)=sin600=23

aeal



Q12. Prove: sini®i(900-08)=cos/©iB\sin(90*\circ-
\theta)=\cos\thetasin(90--08)=cos0

Solution (English)
In a right-angled triangle, opposite side of (90° — 6) equals adjacent side of 6.

aeal
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Q13. Find cos 135°.

45Mcirc)=-\cos45M\circ=-\frac1{\sqrt2}cos1350=c0s(1800—450)=—c0s450=-21
Q14. Solve: sini®i0=12,
000<1800\sin\theta=\frac12,\;0”\circ\le\theta\le180”\circsin6=21
,0050<1800

Answer: 6=300,1500\theta=30"\circ,150Mcirc6=300,1500
3@2l: 6 = 30°, 150°

SECTION-D : LA (Long Answer)
(5 marks % 1)
Q15. Prove:

tanivi(1800—-0)=sini=i{(1800-0)cosivi(1800—0)=sini~iB—cosiiB=—taniB\tan(180"\ci
rc-\theta)=\frac{\sin(180"\circ-\theta)}{\cos(180"\circ-\theta)} =\frac{\sin\theta}{-
\cos\theta} =-\tan\thetatan(1800-08)=cos(1800-6)sin(1800-8)=-cosBsinB
=-tan®

Hence proved.

aeal
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EXPECTED 2026 QUESTIONS — CHAPTER 4 (WITH REASONS)
Sure (5 marks)

1. Prove identity using 90° - 0
Reason: Asked every year (direct, scoring)
2. Prove identity using 180° - 6
Reason: Sign (+/-) testing — examiner favourite

Very Likely

3. Find value of sin120°, cos135°, tan150°
Reason: From standard-value section

Reason: Interval-based compulsory pattern
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