Maths Chapter 8: Introduction to Trigonometry
AT 3 - FHehIvIfALT T TR

C’Aapz‘er Review

Trigonometry: The word comes from Greek worde tri’ (three), gon’ (cide)
and ‘metron’ (measure); it ic the ctudy of relations between the cidesc and
anglee of a triangle. In this chapter we ctudy trigonometric ratios of an
acute angle in & right-angled triangle.

Trigonometric ratios: ITn a right triangle ABC, right-angled at B, with
angle A: ¢in A = oppocite/hypotenvce = BC/AC: cos A =
aa(jaceht/hy,botenuce = AB/AC; tan A = o,bpafl‘te/ﬂdjace“f = BC/AB; cosec
A= Ay,botenuce/o,bpacl‘te = AC/BC; cec A = Ay,bofewfe/ M(jace*\t = AC/AB;
cot A = adjaceht/ opposite = AB/BC. Memory trick: Pandit Badri Prasad
Har Har Bole Shankar Bhagwan (cin = P/H, cos = B/H, tan = P/B).
Reciprocal and quotient relations: cosec A = 1/cin A; cec A = 1/cos As cot
A = 1/tan A; tan A = cin Afeos A; cot A = cos Afcin A. The ratios depend
only on the angle, not on the cize of the triangle, becavse the triangles are
Similar.

Values of tr:’ganomez‘r:‘c ratios of Qpec:‘ﬂ'c angles: ¢in 0°= 0, ¢n 3 0°-= 1/2,
ein 45°= 7/\/2, ein 60° = \/3/2, ein 90° = 1. cos i¢ the reverce: cos 0°= 1,
cos 30°=\3/2, cos 45%°= 1A/ 2, cos 60°= 1/2, cos 90°= 0. tan 0°= q,
tan 30°= 1A/'3, tan 45°= 1, tan 60° =3, tan 90°ic not defined. cosec,
cec and cot are the reciprocals of cin, cos and tan.

Range of ratioc: For 0°<0 < 70° ¢in 0 and cos B lie between 0 and 1.
tan O and cot O range from 0 to infinity, and cec 0 and cocec O are at
least 1. Ae O increaces from 0°to 90° ¢in 0, tan B and cec B increace,
while cos Q, cot O and cosec O decreace. tan 90° and cec 70° are not
defined: cot 0° and cosec 0°are not defined.
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Ratios of complementary anglec: Anglec A and (70°- A) are
complementary. Sin (70° - A) = cos A; cos(90°- A) = cin A; tan(70°- A)
= cot A; cot(90°- A) = tan A; cec(90° - A) = cosec A; cosec(70°- A) =
cec A. Example: cin 65°= coe 25% tan 35°x tan 55° = tan 35°x cot 35°
=1

Trigonometric identities: An identity ic true for all values of the angle for
which the ratios are defined. cinA + cos®4 = 1 1 + tan?4 = cecA; 1 +
cotA = cosec?A. Uceful forme: ¢in?A = 1 — cos?A, cos®A = 1 - ¢in?A, cec?A
— tan?4 = 1, cosec?4 - cot?4 = 1.

Proving identities and Finding ratios: To prove an identity, start with the
more complicated cide (usually (HS) and convert everything into cin and
cos, then Simplify to the other cide. To find all ratios from one ratio, draw

& right triangle with the given cides and use the Pythagoras thesrem.
Example: if cin A = 3/5 then the adjacent cide i 4, <o cos A = 4/5 and
tan A = 3/4.

Key Terme

[rigonometric Ratio — Ratio of two cides of a right triangle for an acute
angle.

Sine (cin) - Opposite side / hypotenvce.

Cocine (cos) - Adjacent cide / hypotenvse.

Tangent (tan) - Opposite cide / adjacent cide.

Cocecant (corec) — Reciprocal of ¢ine; Ay,botenuce / opposite.

Secant (cec) - Reciprocal of cosine; hypotenuse / adjacent.

Cotangent (cot) — Reciprocal of tangent; adjacent / opposite.
Complementary Angles — Two angles that add up to 70°

Trigonometric Identity — An equation true for all angle values where it ic
defined.
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Standard Anglee — 0° 30° 45° 60° and 90° with fixed ratio values.
Hypotenvse — Side opposite the right angle.
Pythagoras Identity - cin“A + cosA = 1.

Diagrame [ Flowcharte
Values of Standard Angles
Angle 0° 30° 45° 60°
¢in 0 1/2 1A 2 V3/2
cos 1 V3/2 1A 2 1/2
tan 0 K 1 V3

Trigonometric Ratios

Angle A
|
| |
Bagic Reciprocal
| |
ein = PIH cosec = H/P
| |
cos = B/H cec = (/B
| |
tan = P/B cot = B/P
Three Identitiec
Identity Form
I einA + cos®A = 1
I7 1 + tan?A = cec?A
IIr 1 + cot?A = cosec A
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Complementary Angles
Ratio of (90°- A) Equals
Sin cos A
cos ¢in A
tan cot A
gec cosec /4

Jextbook Exercise Questions
Q-1 In AABC right-angled at B, AB = 24 em and BC = 7 em. Find cin A, cos

A and tan (.
Ans. AC =V (526 + 49) = 25. cin A = BC/AC = 7/25; cos A = AB/AC =
29/25; tan C = AB/BC = 29/2.

Q.2 If tan A = 4/3, find ¢in A and cos A.
Ans. Opposite = 4, adjacent = 3, hypotenuse = 5. cin A= 4/5 cos A= 3/5.

0.3 Evaluate: ¢in 60° cos 30°+ ein 30°%cos 60°

Ane. (N3/2)[ 3/2) + (1/2)(1/2) = 3/% + 1/4 = 1.

Q.4 Evaluate: tan 35° tan 40° tan 45°tan 50°tan 55°
Ans. tan 55° = cot 35° tan 50° = cot 40° tan 45°= 1. Product = (tan 35°
cot 35%(tan 40° cot 40°) x 1 = 1.

Q.5 Prove that (1 + tanA)(1 - cin A)(1 + ein A) = 1.
Ans. (HS = cec?A x (1 - ¢in?4) = cec®A x coc?A = 1 = RHS.

Q.6 Prove that (cosec A - cot A)%= (1= cos A)/(1 + cos A).
Ans. (HS = (1~ cos A)%cin®A = (1 = coe A)7[(1 - cos A)(1 + cos A)] = (1
—cos A)/(1 + cos A) = PHS.
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Important Board-Pattern Questions (with Solutiong)
Q.1 [1 mark] Find the value of €in?30°+ ¢oe?30°
Ans. 1/4 + 3/4 = 1.

Q.2 [1 mark] Write the value of ¢in 45°+ cos 45°
Ans. 7/\/2 + 7/\/2 =V

Q3 [Z marke] IF cin A = 3/5, find cos A and tan A.
Ans. cos A = 4/5, tan A = 3/4.

Q.4 [2 marég'] Evaluate: 2 tan?45°+ c0s%30° - ¢in%60°
Ans. 2(1) + 3/4 - 3/4 = 2.

Q.5 [3 marke] If ¢in 0 + cos 0 = 2 coe(70°-0), find cot 0.
Ans. ¢in® + coe® =V2¢in0, cocoe® = N2-1)¢cin® and cot® =V2 - 1.

Q.6 [3 marke] Prove that cin 0/(1 + cos0) + (71 + coc0)/cin B = 2 cosec 0.
Ans. (HS = [g‘/nze + (7 + cos 9}%7/[;’“1 0 [7 + cos 9)]—‘ (Z + 2cos e]/[;'m 0
(1 + coc0)] = 2/¢in0 =2 cocec B.
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AT FJAH YT

. B 7 g et vy B (), T (o) sk ‘FR () W werr &
27z TRYeT o [T 3T FIOT o et T STzt &1 §T STEATH H TJHBIT 36T
A T FHIT % FBIBS T IFJUIT g &

Qe vifadtr Jqurd: FaEaT (3367 ABC &, B U JHHIUT, HIT A & foID: sin A =
THEE/HUT = BCIAC; cos A = TV = ABJAC; tan A = IFHT/ITIT =
BC/AB; cosec A = FUI/TFH = AC/BC; sec A = HUI/HTITT = AC/AB; cot A =
AT/ FFEH = AB/BC| AT IFT # Ffh: Gfedq g TG &7 g alet S SaralT
(sin = I8/, cos = HTUR/HUL, tan = Id/3TER) |

EEWCH?’? HTITheT JGE: cosec A = I/sin A} sec A = I/cos A; cot A = I/tan A,
tan A = sin Alcos A; cot A = cos A/sin Al WWWWWW%
R3yer o A9 U7 &t wafar BT F#T & &)

fafore o & 3‘73177??37' HIST: sin 0° = 0, sin 30° = 1/2, sin 45° = I/\2, sin 60°
= 4/3/2, sin 90° = || cos SHPT 31T HH & cos 0° = l, cos 30° = 43/2, cos 45°
= 1/2, cos 60° = 1/2, cos 90° = 0] tan 0° = 0, tan 30° = I//3, tan 4S° = |, tan
60° = 3, tan 90° GRITRIT &)1 cosec, sec 3T cot FHHSL: sin, cos 3T tan &
hH &l

HFUTT! T G 0° < 0 < 90° & foIT sin © 37 cos © T AT 0 3R | & after
ZIaT &1 tan © 377 cot © T HITT (0 I AT db &IIaT & JUT sec O 3717 cosec O HH
I FHH ) T ) 0 F 0° I 90° T& YT sin 0, tan O T sec 0 I & FFlF cos 0,
cot 0 3 cosec B T&d &) tan 90° 37T sec 90° Uﬁaﬂ'@?a@?é cot 0° 37IT cosec
0° TR et &l

e HI0T & SGUIT: HI0T A 3R (90° — A) qZeh FIT &1 sin(90° — A) = cos A;
c0s(30° — A) = sin A: tan(90° — A) = cot A; cot(90° — A) = tan A; sec(90° —
A) = cosec A; cosec(90° — A) = sec Al 3GTEIT: sin 6S° = cos 25° tan 35° x
tan §5° = tan 35° X cot 35° = ||
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R ITfAdtr TAAABIC: FAAHBT T FHHIOT & AT 10T & 3T Fft arat & foir
A & folstan @quﬁm 21 sin*h + cosh = I; | + tan*h = sec’h; | +
cot?A = cosec*A| IUAIMt T sin*A = | — cos?A, cos*h = | — sin’hA, sec’A — tan*h
= |, cosec’h — cot’A = ||

FerATHBT falg T 377 I T Rl JeARPT [0g Ft & foir sifela
sféeT ugT (AT LHS) 3 30T %9, TF Fo sin 3T cos F agel 7T IeT &y

G U g U d| P SIquia I O U faahTerat & 1T g a1 §erar arerr
FHBIOT YT FATT 37T TIEITINRT GHT o3| IZTE0T: A1 sin A = 3/S dr STy
6T 4 & 31 cos A = 4/S 3R tan A = 3/41

AT regTaeA

AIfAdt FGUIT - e PI0T & 1010 F@apior Befer HF g Jerran &r 3rqurd|
&9t (sin) — JFFRT T | @0l

PIAT (cos) - STTHE $7e1T / HUi

wgefeaT (tan) — FFHH eIl | 7T e

Feha 4T (cosec) — sin BT Fogpa; HYI | T

A HIAT (sec) — cos BT Fohd; FHUI [ T

Fepd TANAT (cot) - tan w7 o ITTF | TFHH|

U@ I — Gl 0T folaTehl AT 90° &

AdIfAdtT ToARBT — ag THFRVT &7y HI0T 3 T AT % ToIT T &l
HI BT — 0°, 30°, 45°, 60° 3T 90°, foraTar FquId 2T &

T — FHBIT & JHS T el

WIYTNTH HGHIABT — sin*A + cos?h = 1)
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IR | Fen=ne
HITH HIN & AlT
HIoT 0° 30° 48° 60° 90°
sin 0 1/2 /2 V3/2 |
cos ! V3/2 1/+/2 1/2 0
tan 0 1/7/3 ) V3 3t
Ravfadta sequra
| HIT A
[ [
et Hehdl
| |
sin = oia/&Hof cosec = HUT/oAT
| |
cos = 3ITETR/FH0T sec = FHUI3TIR
| |
tan = o167/3TTER cot = STUR/Ae
e FaTARF
oA ABT 0

sin’A + cos?A =1

l

| + tan’hA = sec’hA

"

| + cot?*A = cosec’A
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iceau
(90° - A) BT IIqUIT FET
sin cos A
cos sin A
tan cot A
sec cosec A

WIS HSATH T
T.) AABC & B YT JHFIT 2, AB = 24 cm 31T BC = 7 cml sin A, cos A 3R tan C
1T HHfAT)
IAT- AC = /(S76 + 49) = 25| sin A = BCIAC = 7/2S; cos A = ABJAC = 24/2S;
tan € = AB/BC = 24/7]

.2 12 tan A = 4/3 T sin A 3R cos A T AT
I<IT- TJHHH = 4, AT = 3, B0 = S| sin A = 4/S, cos A = 3/S]

9.3 #HIdT 19 HIAT: sin 60° cos 30° + sin 30° cos 60°]
IR (v3/2)(v3/2) + (112)A12) = 3/4 + 1[4 = 1]

.4 HIT T HHIT: tan 35° tan 40° tan 4S5° tan S0° tan SS°)
JT- tan SS° = cot 35°, tan S0° = cot 90° tan 4S° = || IUITthel = (tan 35° cot
35°)(tan 40° cot 40°) x | = ||

u.s fag #ifae: (1 + tan*A)() — sin A)( + sin A) = 1
Y- LHS = sec?A x (I — sin’A) = sec’A x cos*A = | = RHS]

.6 fﬁ;?ﬁ?al?: (cosec A — cot A)? = (I = cos A)/() + cos A)l
FAT- LHS = (I = cos A)¥sin*h = (I — cos A)/[() = cos A)(I + cos A)] = (I =
cos A/l + cos A) = RHS|
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1< ded & FAgaqvl wr (Fe7 AfRT)
.1 [] 3iF] sin?30° + cos?30° T HIT 1T HIAT]
IFTo- 1/ + 3/4 = 1

.2 [) 3id] sin 4S° + cos 4S° T HT I
IAT- 12 + 12 = 2]

9.3 [2 3i®x] Afg sin A = 3/ dr cos A 37 tan A 1T T
3<7- cos A = 4/S, tan A = 3/41

7.4 [2 3iP] 977?1'3/737*)“7751?: 2 tan*4S° + cos?30° — sin?60°|
- 2(1) + 3/9 — 3/4 = 2|

.S [3 31h] Afg sin 8 + cos 8 = 42 cos(90° — 8) A cot O FTT HIfeIT|
J<I- sin B + cos B = +2 sin e,aiET:cose=(1/2—I)sin63#?cot9=1/2—1/

.6 [3 siz] Rig #HAT: sin 0/( + cos 8) + (I + cos 8)/sin 6 = 2 cosec 8]
397- LHS = [sin*0 + (I + cos 8)2]/[sin 8 (| + cos 8)] = (2 + 2cos 8)/[sin 6 (I
+ cos )] = 2/sin © = 2 cosec O]
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