
- --26~161~6' 
(TRIGONOMETRY) 

7 .1 fil£l~fl~I (Introduction) : 

~Ql610§ (Trigonometry) ralQQ ~cl 00 6Ql61Q. €1QY11€1 1 2GQl61000 ~Q~ g'110oo 

~§~ '<12 '<1°€1"~ I '2)1~ 6ceii''ll§9~ Hipparchus (140 B.C.) 2GQl61000 ~IQ~IQ ~f)_GQ I 
Q~g~ Bertholomaus Pitisces 6181~'81 '816'1Q16Q geJYl ~6Ql610§ ~a Q~I ~fJ_GQ I 

Q~OO QQ~ '511~16Q ~Ql610§Q gGQIQ ~6''1~ ~I ~WI (3 ~G'I (Height and Distance) 

~~61 '<IQ0 ()glf@Q&lll~(Astronomy)GQ ~6Ql61_?J§Q Q~ gGQIQ ~~I 
:1·1 j _.. f; 

7.2 ~E>~1€1fl§~ ~~~16' (Trigonometrical Ratios) : 

Y16~ .ABC GQl~'<I <CJY16Ql611 ~~g (~~ 7.1) (3 LABC '<IY16Ql61 I '<IOIGQ 

LBAC (3 LBCA gGG''IQ 6Ql~'<I GQl~'<I «!~6Ql61 I Y16~Q '<If)_~ 6!Cl6Ql61Q . 6Ql~'<I 6Ql61 

LBCA§! GgQ ~16Yl ~16Qlc;)l~I QQQI I «1°6~€16Q nlLBCA §! §~1Y11€16Q0 GQIQ GQ§iQI I 

( 0 '<IQ ~1~ W~lQ (3 '<121§! 'f)_~I' GQIQ €191!Cll'<I I) 

AC§! ~ · (hypotenuse), LBCA Q . <CJ0Q~ QI~ BC §! ~0 . 

(base) (3 LBCAQ <CJS[~1~ QI~ . AB'i QR (perpendicular) 

~l!Cll'<I I <CJ06~~6Q BC= b, AB = p (3 AC = h GQ~l!ClJQeJl'<I I A 

p, b (3 h ~ 6!Cl6~61Q 2QGQ@Q ~~lg, 0 6Ql61Q '<IQ ~6Ql610§9 

~~1g 1 <afJ..91'1 ~~ GQI~ ~6Ql610§Q ~~1g !tleJI: sine, cosine, 

tangent, cotangent, secant (3 cosecant ~~§ I '<1°~q ~IGQ P 

'<l'i~ sin (<alQ~), cos (Qaj, tan (£11~), cot (Q£'j, sec (6'<1~) 
'3 cosec ( 6Ql6<Cl~) GQIQ GQ~l!Cll'<I I 6Ql61 HQ sin, cos Qglf IQ ........ ___ ......._~c 
~G~Q '<IQ '<IQ ~ ~~rnG'§! «l'i)llQ eJIW§ I '<12 2GQl610§Q B 

~~IQ'Oj_~ «1°11§! ~~GQ Q~IQQI : 
(~ 7.1) 
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sin 0 = i&Q ~q = ..!!. 
~QE)~q h 

b 

h 

tan e = '!\~ ~q - p 
q_t'iQ~ - b 

..... (1) 

• ,... • h 
~Q 6..,.Qq - -

cosec 0 = QRQ 6~Qq - ~ 

fl~'I (i) ~16~ !(]~ LBCA Q £]Q~IG1~ e ~ 6~ LCAB Q £]Q~IG1~ e 6~QeJl6~ 
6G'69, AB = ~~Q 6QQ4 = b (3 BC = Qfl.Q 6QQ4 = p 621Qell~I I . 

(ii) sin e, cos e, tan e, cote, sec e (3 cosec e ~6QIG1~~Q ~~l~~Q 91~ AB, 

BC (3 CA~ 6004 Q£l6Q ~ ~§ ~12 '<1~16~ 6~ '<19!,9 6QIGJQ £lQ~IG1 Q£l6Q ~ 
~I 

QQl2QG1 ~~£1 sin e = AB '<19° AC Q£:JQ~ N 92~ A 
AC 

A1B' .l BC 626Q 6. ABC (3 6. A'B'C ~Q '<1~ '<19° 

·AB A1B1 

AC= A'c = sin 0 I ~I~ AB *' A'a,' ~~~ AC *- A~C I 

7.3 §6Ql'1~§~ tJ~IG'~~~ f1~6Q '"' ~~9. 
(Relations among trigonometf'l~l rati,q~) : B~---'----~ c 

B' 
(~ 7.2) 

(a) j?'I~ ~·~~ (Reciprocal Relatiops) : ~in 0, cos e ~100 '<1°\ml~ WGYi 6~6~ 

6'l sine tJ~IOO cosec e ~~100, cps e tJ~IOO sec e ~~100 '<IQ° tan e tJ~IOO 

cote tJ~IOO ~4~~1 (reciprocal) I 

. e P h 
sm . x ~osec 0. = 1?; = 1 

cose x ~ece = *x~ = 1 ..... (2) 

p b um e x cote = bxp = 1 

1 1 
tJ9'<19 sine= cosec0 

'<190 cosec e = sin 0. 
1 1 

cose = sece 
'<190 sece = cose ... .. (3) 

1 l 
tane = cote '<19° cote = 

tan9 
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ABC ((Jf16Qt611 ~Q6Q AB2 + BC2 = AC2 ~eJi~ (~ 7.16Q) 

p2 + b2= h2 ....... (4) 

'<l21 <ID~fj\' {]l?Jf6QIQI'<\ Q£J£JIQ'I (Pythagoras Theorem) ( '<l21]? Q'lt?i~Q ~¢.lag 
~) 

{j~l6QIQI{(]_ Q£JrnQ'I (~lA.@ (4)) Q QJ21Qgf6Q sin 0, cos 0 Q~IQ tl~I~~ 
f1~6Q ~~ gQIQQ '<I~~ g~I QQlfJIQrnQQ I 

< < 

(b) QQ '<1'"£J~ (Square Relations) : 

e -<JQ 6Ql61Q £JQ~l61 626Q (ff g 6Q~ 6~ e 6Q~lfJIQ~) 
sin 0 X sin 0 = (sin 0)2 ]? sin2 O 6Ql'1 6Q~lfJl'<l I 

(i) sin2 o + cos2 e = I · } 
(ii) sec2 0 - tan2 0 = 1 ..... (5) 
(iii) cosec2 e - cot2 e = I 

~~'" : (~ 7.1) 

(i) Ql~£JI~ = sin2 0 + cos2 0 . = (sin 0)2 + (cos 0)2 

(
h)2 (b)2 (ii) Qt~rn~ = cosec2 e - cot2 e = P - ; 

h2 - b2 p2 + b2 - b2 p2 . ~ < 

= -2- = 2 = 2 = 1 = · ~61£JI~ (~~IQG') p p p 

006Q Q~G' ~ (i), (ii) C3 (iii) ~ '<l21 ~~~ 6fJ, 

sin2 o = 1 - cos2 e -<JQ" cos2 0 = I - sin2 0, 

sec2 0 = I + tan2 0 '<JQ" tan2 0 = sec2 0 - I , 

cosec2 0 = 1 + cot2 0 '<JQ" cot2 0 = cosec2 0 - 1 

(c) Qfg~QI '<'J-£JQ (Quotient Relations) 
sine cose 

tan a = cose -<JQ" cot 0 = sine t •••••••• (6) 

sine=l -<JQ"cose=i 6~ QJ~fi? (6) g~161QQlfJIQ~IQQ1(?X;Q6~1QQ1) 
h . 
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QQl~Q - 1: 

cos e = 3 
626Q sin e, tan e, . cote, sec e C3 cosec 0Q fl_Q4 ~Q ~ 1 

5 

cos 9 = b ~JGl'<!Q g.qi10~1Ql b = j ~A.I ~ = E_ = k 
h ~ h 5 3 5 

(A6~) 

~~ 

:. b = 3k, h = 5k 

<ib'6ll
0 

P = Jh2 -b2 = Jcsk)2 -(3k)2 = J16k 2 = 4k 

sine = £. 
h 

4k 4 - = 
Sk 5' 

tan e . = £. = 4k = ~ b 3k 3 
b 3k 3 ' cot 9 = P = 4k = 4 ' 

sec e = h Sk 5 · h 
- = - = - '<)Qo cosec e = - = 
b 3k 3 p 

'Y'11Q1 sine= .J1-cos
2
9 = J•- 9 

= 
4 

: 
. 25 ' 5' 

sine 4 I 3 tan e = -=- cote= tane = co&t) 3 ' 4' 
I 5 I 

sec e = -- = - '<IQO cosec 9 ·= - = cose 3 sine . 

QQl~Q - 2 : 

Sk . 5 
= -

4k 4 

5 -
4 

.il ABC 6Q C3 mLB= 90° C3 AB=l2 6<CJ.?i . '<19° BC=5 6<a.?i. 

626Q cosec2C- tanA Q fl_Q4 ?}~Q ~ I A 

<CJAl~I~ : 

AC= .J AB2 + BC2 = .J122 + 52 = ./169 = 13, 

~eJi~ AC = 13 6<CJ.?.l. I 

QQI~~ - 3: 

12 
6<a.?i. 

a acos0-bsin9 
~Q cot e = b 6~69 acos0 + bsine Q fl_Q4 ~Q . ~ I 

a cos0 a 
Cot e=-=> = b sine b 
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cose sine 
~ai~ --;-=-b-== k (~6~) :. cos e = ak (3 sine= bk; 

acose - bsine ax ak - bx bk k(a2 - b2) a2 - b2 
acose + bsine= axak + bxbk =k(a2+b2) = a2+b2 

• t e a ~ ~ a2 - b2 ( ) . . co = \. - 626Q ~ t:JQgQlctil~Q C1Q4 2 2 Q~Q 
b ·i.: a + b 

acose- bsine acose bsine 
acose- bsine -----

. ~ gtilQl sine sine sine 
acose + bsine = = (e sin e '# 0) 

acose+ bsine acose bsine 
+--

sine sine sine 

a a2 a2 -b2 
ax - -b --b a2 -b2 acot0-b b b b (Q~) = = = - · = a2 + b2 a cote+ b a a2 a2 + b2 ax-+b -+b b b b 

13 2sine-3cose 
sec e = S 626Q <y~IGI 00 6fl, 4sine- 9cose = 3 

13 5 
'(1~1~1~ : sec e = 5 => cos e == 

13 
1 ~GP1l0 

2 x g - 3 x 2- 24 -15 
2.sine- 3chs0 = 13 13 _ 13 = 
4sin0-9cos0 4 x g _ 9 x 2_ - 48-45 

13 13 13 

7 .4 <CJQ'ii' ~6.,1«!~§_, ~6QQ (Simple Trigonometrical lndentities) : 

0 Q 6~6Q161~ ~Q4 tllQ ~~Q~G' ~~~Q ((JG'4 ~~§ I 
sin e x cosec e = 1, 

cos e x sec e = 1, 

tan e x cot e = 1, 

sin2 e + cos2 e = 1, 

sec2 a - tan2 e = 1, 

cosec2 e - cot2 e = 1 
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~~Q '<l gGG"l~ ~ 6QI~ 6QI~ W)QQ I fll~ ~QIG'I~~ t.J~IG sin 0, cos 0 QG"ll~ 
6QQ t.J~ ~6QOO QOO c;ag9 I G<Cl~ t.J6Q~~ gfllG'I ~I OIQ '<l2 m~ gGQl'Ol 

QIQA.IQ ~I~ 06~ I g§ t.JGQQbQ ~~ Ol.qj ell'<l I !Clell:QlflOl{j (L.H.S) (3 

00610!.qj (R.H.S) I ~J6Qm 'Yf1161 OIQ Wfl~ Qlflrn.qj2 WQ@ QQ Q~Glrn.qjGQ §fi.1 

~6lrn.qj2 ~IQQ QQ 91flrn.qj6Q ~Fl.I Qlflrn.qj <3 9~6lrn.qj~ <CJQ~1QQ61 QQ '<lQ «11~1QQ 
6QllOlg()Q 02ii!QI~ 0~2.11.:q I 

~6QflXi~ 'Yf1161 QQl6Q6~ ~Q~G 91~~00 ~· QI t.J6Q9 '12.11 -

(a ± b )2 = a2 + b2 ± 2ab, 

(a ± b)3 = a3 ± 3a2b + 3ab2 ± b3 = a3 ± b3 ± 3ab (a ± b), 

a2 
- b2 = (a +b) (a - b) 

a3 ±b3 =(a±b)(a2 µ ab+b2)=(a±b)3 µ 3ab(a±b) 

~100 gGQIQ ~IOO'fWI ~~!CJIQ1 QQlfJIQell'<l I (t.J6Q96Q 0 (~~I) OQQG~ a (~1~~1), 
~ (WI) '<lQ0 

"( (Qlfll) ~IQ ~1~ ~~Q fl~ Q'f~ 621Qell'<l 1) • 

QQl~'1 - 5: 
'Yf1161 QQ 6fJ; . (i) sin6 0 + cos6 0 + 3 sin2 0 . cos2 0 = 1 

(ii) tan4 a + tan2 a = sec4 a - sec2 a 

<ClYll~I~ : (i) Qlflrn.qj = sin6 0 + cos6 0 . + 3sin2 0 . cos2 0 
= sin6 0 + cos6 e + 3sin2 0 . cos2 0 x (1) 
= (sin2 0)3 + (cos2 0)3 + 3 sin2 0 .cos2 0 (sin2 0 +cos2 0) 

[esin2 0 + cos2 0 = 1] 

= (sin2 0 +cos2 0)3 = l3 = 1 = 9~6101.qj (gfll~G) 

(ii) Qlflrn.qj = tan4 a + tan2 a = tan2 a (ta,n2 a + 1.) = tan2 a (1 +tan2 a) 
= tan2 a . sec2 a [esec2 a= 1 + tan2 a] · 

9~~rn.qj = sec4 a - sec2 a 
= sec2 a (sec2 a - 1) 
= sec2 a tan2 a 

:. QlflOl.qj = ~G'lrn.qj (gfll~G) 

I 
QQl2Q'1 - 6 : gf1161 (ii>Q 6'1, (i) (sec 0 - cos 0) (cosec 0 - sin 0) = tane +cote 

l-cos0 
(ii) 1 + cose = cosec 0 - cote 
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= (sec e - cos e) (cosec e - sine) 

= (-1--cose) (-1- -sine)= l-cos2 ex I- ~in2 e 
cos9 sine . cos.e sme2 

. [·: }-<;os2 e = sm2 e '(IQ" l-sm2 e = cos 9) 

sin2 e cos2 e 
--x-- = . sine.cose I 
cos9 sine 

I l sine.cose 
tane +cote sine cose - sin2 e + cos2 e --+--
sin9.cose cose sine 

[·: sin2 e + cos2 e = l] 

= sine . cos 9 

:. QIYl~I~ = Q~61~1~ (gYll~g) 

1-cose 
(ii) QIYl~I~= I + cos9 -

(I - cose)(l - cos9) 
(l + cos9)(1- cose) 

Q91i?Q'1 - 7 : 

( QQ C3 QQ~ (l-<;os 9) ~lp)1~61~ 00) 

(1- cos0}2 (I - cose)2 

---.,,....- = (": sin2 e + cos2 e = 1) 
1- cos2 e sin2 e 

1-cos9 cose ---=-----
sine sine sine 

= cosec e - cot e = Q~6lrn~ 

secA - secB tanB - tanA 
(i) tanA + tanB + secA + secB = O, 

tan20 cosec20 -=--- + --::--------,-
tan20 -1 sec2

0 - cosec2
0 sin20 - cos20 

(ii) 

secA - secB tanB - tanA 
= +----

= 

= 

tanA + tanB secA + secB 

(secA - secB)(secA + secB) + (tanA + tanB)(tanB - tanA) 

(tanA + tanB)(secA + secB) 

sec2 A - sec2B + tan 2B- tan2 A 

(tanA + tanB)(secA + secB) 
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l.. ~ 

(i) 

(ii) 

(iii) 

(iv) 

-(v) 

(vi) 

(vii) 

(viii) 

(sec2 A - tan 2 A) - (sec2B- tan
2
B) 

(tanA + tanB)(secA + secB) 

1- 1 = -~~~~~~--:-
( tanA + tanB)(secA + secB) 

0 = 0 = Q~61€11.qj 
(tanA + tanB)(secA + secB) . 

tan2e cosec2e 
tan2e _,_ 1 + sec20 - cosec29 

(ii) QIYl~l.qj 

sin28 

= ~ + __ s=in~2-0....,..._ 
sin2e _ 1 1 - 1 
cos28 cos20 - sin29 

sin20 + cos2e 1 

sin2e -cos2e - sin2e - cos2e 

~~€11~~1 - 7 (a) 

(Q) 9QIQ 

Y1~2 0~ ~~Q~ 91~ ~~~'511~ q_Q61 ~ I 

sin e x cot e = .............................. . 

cose x tane = .............................. . 

sin e x sec e x cot e = ............... ............... . 

[cos 0, tan e, sec 0] 

[sin 0, cosec e, cote] 

[tan e, cosec 0, 1] 

cos 0 x cosec 8 x tan 8 = ............................... - [1, cot 0, _sec 0] 

tan e = 1 6fl6Q tan e + cote = ........................ [ 1, 2, sin 0 . cos 0] 

tan2 0 + cot2 0 - (cosec2 e + sec2 0) = .................... [l, -1, -2] 

ABC ~Y16Ql611 ~ 6Q mLB = 90° C3 

AB= 3, BC= 4 626Q sinC= ....... ; .......... .. 

ABC ~Y16Ql611 ~ 6Q mLB = 90° C3 

AB= 5, BC = 12 626Q cosA= ................... . 
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(ix) sin x = ......... . [.Ji -cos2 x, .Jcos2 x - I, .JI -cosx, .Jcosx - I] 

(x) sec x = ........ .. [ .J1 - tan 2 x, .Jtan2 x - I, .J1 +tan 2 x, .Ji+ tan x] 

2. ~ g~~~QQ Q~Q g~1g QQ I 

(i) sin a ~ cot a 6Q gQI~ QQ I 

(ii) cos a ~ tan a 6Q gQI~ QQ I 

(iii) cosec a ~ sec a 6Q gQI~ QQ I 

(iv) sec a ~ cosec a 6Q gQI~ QQ I 

3. ~ g~~~QQ Q~Q g~1g QQ I · 

(i) . 3 sm a = 5 626Q cos a x cot a Q ~1g 6Gil66' ? 

(ii) cos a = ~ 626Q sin a x tan ex. Q ~lg 6Q66' ? 

(iii) 5 . tan a = i2 626Q cot ex. x cosec ex. Q ~lg 6Q66' ? 
5 • 

(iv) cot a = i2 626Q tan a x sec a Q ~1g 6Q66' ? 

('c11) ~IQ 
4. cosec e = .fi 626•\ ~g4 rnm6QI~ ~~100 q_Q4 6Q66' ? 

5. tan e = 1 626Q, ~g4 a1m6Q@ ~~100 q_Q4 6Q66' ? 

6. cote = J3 626Q, ~g4 a1m6Q@ ~~IG'Q q_Q4 6Q66' ? 

7. A ABC 6Q IilLA = 90°, AB = 20 6Q.?i. <3 AC = 21 6Q.?i. 626Q, 

sin B, cos . C <3 tan B Q q_Q4 ??~a61 QQ I 

8. cos 0 = ~ 626Q, (sin 0 - cos 0) + (2 tan 0) Q q_Q4 ??~a61 QQ I 
40 . 

9. cos e = - 626Q, tan 0 + ( 1- tan2 0) Q q_Q4 ??~a61 oo 1 
41 . 

10. . tan 0 = i 626Q, (cos 0 + sin 0) + (cos 0 - sin 0) Q q_Q4 ??~aGI QQ I 

11 tan 0 = ~ 626Q, sine + cos 0 Q q_Q4 ??~aGI QQ 1 
· v3+1 

m 

13. 
1 s~ _ 

sinA = 2 626Q, cot A + 1 + cosA Q q_Q4 ~a61 QQ I 

14. 
~ I -A ABC 6Q mLC = 90°, BC= 20 6Q.'r1. (3 tanB = 4 626Q, AC (3 AB ~aGI QQ I 

[ 153] 



IS. 

17. 

19. 

21. 

23. 

25. 

27. 

29~ 

31. 

(C01) ~QIQ 
~Q~G\ t.JGQ~~ gfll«I ~I (15 ~ 36 £1~~~) 

(sine+ cos 0)2 = l + 2 sine . cos e 

tan2e 
sec 0 + I = sec 0 - l 

cot a + tan ci = cosec a x sec d. 

cos4 e - sin4 e = l - 2sin2 e 

1- tan3 e 
1 _ tan 0 = sec2 e + tan e 

2cos20- I 

cote-tane 
sine . cos e 

I + sin 0 1- sin 0 . 
1-sine+l+sin0 - 4tan20=2 

I 1 

l + cos2 e + 1 + sec2 e = I 

cosecA · cosecA 
----+ = 2 sec2A 
cosecA -1 cosecA + 1 

16. 

18. 

1 

e. t 9 = cosec e + cot e 
cosec -co 

cosA 1 + sinA ---= 
1-sinA cosA 

20. cos4 e - 2cos2 e + 1 = sin4 e 

22. 

24. 

26. 

28. 

30. 

32. 

1 1 
1- sine + 1 + sine = 2sec

2 
e 

2 tane 
2 e = 2sin e . cos e 

l+tan 

sin2 e sin2 e 
l+cos0 + 1-cose = 

2 

1 1 

1 + tan2 e + 1 + cot2 e = 
1 

l+sin0 1-sin0 
l-sin0 + l+sin0 = 2 sec e 

1 
cot2 e - --:--r-e + 1 = 0 sm 

33. secA (l + sinA) (secA - tanA) = 1 

34. (cosec a - sin a ) (sec a - cos a) (tan a + cot a) = 1 

1 +sine . 
35. 1- sine = (sec e + tan 0)

2 

37. tan e + sine = m (3 tan e - sine = n 626Q ~Yll61 00 (;~ m2 - n2 = 4.,Jm; 

. ~ 1 
[~'iX?I : Yi~161 ~ 6~161 Q6Q tan e = 2 (m+n) (3 sine = ~ (m - n)] 

38. x = a sin e (3 y = b tan e GQE;Q gYi161 (iilQ 6~ 

a b 
[~'iX?I : -; = cosec e, -y = cote ] 

39. x =a cos e+ b sine (3 y =a sine - b cos e 6Q6Q gY1161 .QQ 6~ x2+yz ~ a2+b2 

4-0. !(]Q sin 9 + sin2 0 =I ~' 6g69 g~161 QQ 6~ cos2 0 + cos4 e = 1. 
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~ ~~ ~ ~~ 

1.5 6Q66'6QI£' ~~ 6QIQQ ~6"1Qf16'Q ~i'~:ue 

(Trigonometrical ratios of some particular angles) : 

e = 30°, 45° C3 60° 626Q gGGl~~G'G ~~19 sin e, cos e gg~100 q_Q~ ~Q ~{Jg 
621Q fl!QQ ~~I~ !!.116~ 6Q~QI I 

e = 30°, 45° : -~6~Q ABC '<IQ ((]~QI~ ~~~ (3 '<1216\ g6G~G Ql~Q 6QQ~ x '<IQQ I 

A Q~ BC gG\ AD QF1. !!.!~ QQ I L\ ABC 6Q AB = BC = CA '<IQ0 ~~~Q g69%? 

6Gl~pl ~Q~I~ 60° I A 

'<1016Q BO = ! '<I~ '<IQO 
2 . 

AD= JAB2-BD2 =~x2 - x2 = 3x2 = xfi 
4 4 2 .......... ------c 

ABO ~W16Ql~1 ~~6Q mLB = 600 (3 mLBAD = 30° I B D 

ABO QY16~1~1 ~~~E>Q _ (~ : 7.4) 

x xJ3 
sin 30° = BD = 2 = .!.. 

AB x 2' 

AD -2- J3 
cos 30° = AB =-x-=2; 

1 
. sin30° l I 

tan 300 = cos30o = Jj = Jj ' cot 30° = -
1
- = Jj 

tan300 ' 

2 

1 2 
sec 30° = 

cos30° - J3' 
I 

cosec 30° = --= 2 
sin30° - . 

E>Q2tJQ ABO . QY16Ql~1 2~~6Q mLB .= 60° I <g_oo1° 

xJ3 x 
AD= 2 =Jj 

sin 600 = AB x 2 ' 

Jj 

tan 60° = 
0 -

sin60 = _l_ = Jj 
cos60° .!.. 

2 

BD 2 1 
cos 60° = -=-=­

AB x 2' 

1 
cot 60° = tan600 - 'Jj , 

I =2 00 2 
sec 600 = cos60o cosec 6 = sin60o = J3 

e. = 458:~6~ ABC '<IQ '<l~6Glf;11 '<l~~QI~ ~~~ (3 mLB= 90° 

'<1016Q mLA = mLC = 45°, AB = BC = x '<IQQ 626Q, 

AC = Jx 2 + x2 '<IQQ = x.J2 '<IGQ 
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tan 45° = sin45° 
--=l 
cos45o 

1 
cot 45° = --= 1 , 

. tan45° 

sec 45° = 
1 

0 =J2, cosec 45° = ~=J2 
cos45 sin45 a. 

'<l2 ~ ()'1'161Y11~ ~()'1'161~§'1' ~~moo q_Q4~~Si' Yl()~ Q~91 Q~ C3 -<12 YJ..Q4~~ 
~~ . ~IQ611()Q ~~IQQI I 

~ ~Qf1161 19 sin cos tan cot sec co sec 

30° 1 .fj 1 2 
2 - - .fj .fj .J3 2 2 

45° 
l 1 

.J2 .J2 1 1 .J2 .J2 

60° 
.fj 1 1 2 
- - · .fj .fj 2 .J3 2 2 

'<IQ ~IQ611~ ~l()Yl ()~()~ ()~, 

sin30° = cos6.0°, tan30° =:= cot60°, sec30° = cosec60°, sin60° = cos30°, tan60° = cot300, 

sec60° = cosec30°, sin45° = cos45°; tan 45° = cot45° '<19° sec45°= cosec 45° 

Q~li'Q~ - 8 : 

~ cot230° + 4 sin260° + 2 cosec245° + i tan260° Q "1Q4 00£161 '1'Q I 3 . · 3 ·~ ''E 

4 . 4 
~~l~I~ - cot230° + 4 sin260° + 2 cosec245° + - tan260° 

3 ' . . 3 

~(.J3)2+ 4 (~r +2(J2)2 + ~(.J3)2 
= ~x 3 + 4 x I + 2 x 2 + ~x 3 

3 4 . 3 
4 + 3 + 4 + 4 = 15 ( Qi'IQ) 

QQl2Q6'1 - 9 : 
0 = 30° 600 ?.'Y,IQ~61 Q§~QQ ~614611 £lQ1~1 '1'Q I 

(i) sin (20) = 2 sin 0.cos 0 

(ii) cos (20) = cos2 0 - sin2 0 

(i) 91Y1£Jl.qj = sin (20) = sin (2 X 30°) = sin 60° = .J3 
2 

Q~61£Jl.qj = 2 sin 0.cos 0 = 2 x sin 30° x cos 30°= 2 x .!. . 2 

~001° Q§~ ~614 ~6~ I · 
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(ii) 91fl£ll.qi = cos (28) = cos (2 x 30°) = cos 60° = ~ ' 

QiaQrncqj = cos2 8 .:.... sin2 8 = cos230° - sin230° 

( ~)2 2 . .._,3 I 3 I 2 I ~ ~~ 
= - ·-(-) = ---= - = - · ~61'<19 '<12 Q~~ YI~ '<1614 W)~ I 2 2 4 4 4 2' 

QQl~Q - 10 : 

gfllQ ~ 6ftl, sin 60°.cos 30° + cos 60°.sin 30° = tan 45° 

'<lfll~I~ : (i) 91flrn.qi = sin 60° . cos 30° + cos 60° . sin 30° 

= .fj .Jj + l .!.= ~+.!.=~=! 
2 . 2 2· 2 4 4 4 

QiaQ£:Jl.qi = tan 45° = I ( gY116161) 

tJ~ct>11~g1 - 7 (b) 
(Q) 9QIQ 

1. 91c%'1 fl~~ 5~ QGlQ~ 91~ ~~4~1~ q_QGI QQ I 

2. 

3. 

(i) sin 30° = ........... . ~ ....... ~ ......... . 

(ii) sin 45° x cos 45° = ............. ...... . 

(iii) tan 30°x tan 60° = ................... . 

(iv) sec 60° x sin 30° = ................... . 

(v) cosec 45° x sec 45° = ......... :.: ........ · 

· (vi) 2cos 60° - 1 = ................... . 
(vii) 3 tan 30° x cot 60° - 2 = ................... . 
(viii) sec 45° x cosec 45° - 2 = ........... ..... ; .. . 

0 = 30° 6~ . ~Q@61 Q~Yll~Q '<1614611 £JQ1~1 QQ I 

[
1 1 .fj] 

.fi' 2' T 

[J3. 1, 3] 

[ 1 1 l] 
'4' 2 

[1, 2, 3) 
[O, 1, 2) 
[-1, 0, 1) 
[-1, 0, 1) 

(i) sin 0 x cos 0 = ~ sin (20) (ii) sin2 8 + cos2 0 = 1 

(iii) sec2 0 - tan2 8 = 1 (iv) cosec2 0 - cot2 8 = I 
(v) cos2 0 - sin2 8 = I.:_ 2sin2 8 · f 

('ili) QQIQ 

0 = 300, 45° C3 60° 6~Q ~Q~61 . Q~fll~l;;"Q '<1~4611 £JQ1~1 QQ I 
(i) tan 0 x cosec 0 = sec 0 (ii) cot 8 . x sec 8 = cosec 8 
(iii) tan 0 +cot 0 = sec 0 . cosec 8 (iv) cos2e x cosec0 +sin 0 = cosec 0 

. [ 1571 



4. ~Q~G' ~Q!JQl.al~~QQ Y}_Q4 ~~61 QQ I 

5. 

6. 

(i) sin60° . cos 30° + cos 60° . sin 30° 
(ii) cos 60° . cos 45° - sin 60° . sin 45° 
(iii) 4 cos360° - 3cos 60° 
(iv) . 4 cos2 60° + 4 sin2 45° - sin2 30° 
(v) (cosec245° + sec230°) (sin230° . + 4 ·cot245° - sec260°) 

(vi) 

(vii) 

(viii) 

(ix) 

(x) 

sin30° + cos45° - tan60° 

cot30° - sin45° - cos60° 

4 
. . + 2 45° ta 2 45° cot23Qo sin260o - cos - n 

~2 60° + 4cos2 45° + 3sec2 30° + 6cos2 30° 

cosec30° + sec60° + cot2 45° 

tan 45° sec 60° 2sin 30° 
---+ -~--
cosec300 cot45° tan45° 

sin2 60° + cos2 45° + tan2 30° 

cos2 60° + sin2 45° + c9t2 30° 

(g) ~1g 
!CJ~ a = 60° ~ ~ ~ 30° ~. 66'69 ~Q~G' Q~~~QQ «1614611 ~Q1!SI 00 I 

(i) sin( a - ~) ~ sin a . cosf3 - cos a . sin J3 
(ii) cos( a - ' J3) = cos a . cosf3 + s~n a . sin J3 

· . tana- tanP · 
(iii) tan (a - ~) = 1 + tana. tanp 

!J~l61 QQ : 

(i) sin45°.cos 60°.cos30° + cos45°.sin 60°.sin 30° = sin45°.sin 60° 
(ii) cos60° = 1 - 2sin230° = 2 cosij(jo ..,.1 . 

(iii) 

(v) 

(vii) 

2tan30° 
tan600 = 1- tan2 300 

tan45° + tan30° = 2 + J3 
1- tan45° . tan 30° 

1 1 + sin45° -------..,- = ---
sec450 - tan45° cos45° · 

. cot 60°. cot 30° + 1 r:: 
(1v) 0 = v3 

· cot 30 - cot 60° 

1 
(vi) cot30°+ 300 o - cosec30° 

ro;ec . +cct30 

oot2 30° ccx.2 fJl° · 
(viii) sin2 000· sin2 300 = cot230° - cot260° 

•••• 
[ 15# .1 



Q6lQf11QI - 1 (a) 
1. (i) «1°11W1~ £1~ QQ{ftl6Q~I Q~G'{ftl QQ 

. ' ' .... 
«1°11 ~~ £1~ : 6Q~l~'9Q ~~Q~, ~l~I~, ~QG'I, Q~, 6Q~I~~ 

2. (~) ~«1~4, {~) ~«1°~4, (£1) ~Q~ (3 6Ql~'<l {Q) QQ{ftl6Q~I (go) 6QI~ 

(9) 3 (~) 6 {~) 6 

3. (i) At (ii) j;E {iii) AC (iv) ~ 91 At (v) AB {vi) . BC 

(vii) {B} (viii) AB (ix) BC 

4. 8; 5. ·2; 6. {~) C {~) R, (Q) -6 (3 3, (Q) 5 (3 16, {go) 5 

7. 2 ~' 3 (3 7 

Q6lQfll<;ii'I - 1 (b) 

2. (i) 2, (ii) · 1, (iii) ~«1°~4, (iv) 0, 3. (i) (ii) (iii) (v) (3 (v.i) • · 

.4.(i) 1800, (ii) LBOD, (iii) (y - x). (iv) 1500, 5.(i) 300, . (ii) 126°, 

(iii) 300, (iv) 800, 1000, (v) 800, (vi) 75°, 105°, (vii) 15° 

6.(~) 36, (~) 44, (Q) 45, 7. 30, 60, 120, 8. 84, 21, 48. 

Q6lQf11QI - 1 (c) 

2. mL3 = mL2 = mL1 = r:nL6 = 65°, mLl = mL4 = mL8 = mL5 = 115° 

3. mLx = mLz = mLP = 60°, mLq = mLr = mLs = 120° 

4. mLa = 75°, mLb = 130°, mLc = 130°, mLd = 75° 

5. x0 = 132°, y0 = 48°, z0 = 132°, 6. x0 = 75°, y0 = 50° 

·· 7. (i) x0 = y0, (ii) a0 + b0 = 180°, 10. mLl = 60°, mL2 c 120°, 12. 800 

Q6lQf11QI - 1 ( d) 

1. ~ ~~ : (a), (b), (c), (d) (e) '<l9° (h) ~9~~ ~(ft{ ~§ I . . 

2. (a) 60°, (b) 155°, (c) 50°, (d) 1800, (e) . 300, (f) 600; (g) 300, (h) 1200 

3. (i) 60°, (ii) 75°, (iii) 400, (iv) 78°, (v) 55°, (vi) 1000, (vii) 63°, 8. mLa = 75° 

Q6lQf11QI - 2 (a) 
1. (i) (c) AB = PQ, AC = PR, mLA = mLP, 

(ii) (a) mLA = mLD, mLB = mLE . ., AB = OF (iii) (d) ·mLABC = mLDEF (iv) 
(d) AB = PQ, mLA = mLP, mLB = mLQ (v) (b) 3 : 1 

2. cli), (iv), (v), (vi), 3. 400, 4, 900 

[ 159 ·] 



fil6lQ~l~I - 2· (b) 

1. (a) BC.AC (b) AC (c) AC (d) BC (e) AB > AC > BC 

2. (a) ~~Q (b) ~G'Q (c) ~G'Q (d) 'i1~Q (e) ~G'Q 

Q6lQ~l~I - 3 (a) 
1. (i) 360°, (ii) 540°, (iii) 360°, (iv) 120°, (v) g, (vi) 12, 

( ") 10 ( "') 400 (' ) 2n-4 o 3600 VU , Vlll , IX -- X 90 , (X) -
n n 

2. (i) 4go, 72°, 96°, 144°, (ii) 12°, 10g0, (iii) 162, (iv) 5, (v) 100, (vi) togoo, 360°, 

(vii) 72°, 10g0, 3. 36°, 72°, 12°, 5. 12, 6. g (3 10, 7. 6 

Q6lQ~IQI - 3 (b) 

1. a, c, e, i, j, l - q~ Q§, ~Q~~ OQ, Q§ I 2. (i) 45°, (ii) 30°, (iii) 5go, (iv) 1300 

3. (a) QQ~, (b) ~@§aq, (c) QQQ~, (d) <a~l~Qli? §2, . (e) ~§2, (t) tq>Q9~ 

(g) ~IQ~, (h) ~IQG'92, 4. (i) go0, (ii) 90°, (iii) 120°, (iv) 10g0
, (v) go0

, 1000 

Q6lQ~l~I - 3 ( c) 
1. (a) (i) QE, EF, (ii) AF, (iii) AF, (iv) CE, (v) CE. 

(b) (ii) ~ (iii) qQ. Q§, ~Q~~ OQ, Q§ I. 

2. (i) 1:1, (ii) 1:3, (iii) 1:2, (iv) 1:4, (v) 1:3, (vi) 1:2 

3. (a) <ilmQQ 92, (b) QA.~ (c) QQQ2, (d) ?JIQg~, (e) <al~~Q ~ 

Q6lQ~l~I- 4 

1. (i), (ii) '<JQ" (iv) 6. (i) 72 Q~6<a.~ .• (ii) 12 6<a.~ .• 9. (i) 50 Q.6<a.~ .• (ii) 126 

9.6<il.~ .• (iii) 26400 Q.b«<l.~ .• 10. (i) 4g Q.6<a.~ .. . 96 Q.6<il.~ .• (ii) 48 Q.6<a.~:. 

96 . 9.6<a.~. 

Q6lQ~l~I- 5 (a) 

I. (i) 30 QQ 6<il.~. (ii) 16 61.a.~. (iii) 10 ~{jj'Q (iv) 5.J3 6«1.~. (v) 12 6«1.~. (vi) QA.:iYll = 2 :1 (vii) 

9 'i'J (viii) 12 QQ ~-(ix) 8 QQ 6«1.~. (x) 4:./3 (xi) 2.}2 6<a.~., 2. (i) 360 ?i. (ii) 5.5 6<a.?i. (iii) 12 00 
- <- < - <- <- . 

6'1.~., 3. 144 ~ ~~. 4. 180 QQ 6<a.~. 5. 2500 QQ R, 6. 726 QQ ~., 7. 36 6<a~ ?i., 8. 5 ~~. 

9. 12 6'1.~ .• 10. 48..12 6'1.~ .• 11. 120 ~ .• 12: 48.J3 6'<1.~., 13. 5 6<a.?i. (3 7 6'<1.~ .. 14. 20 

6'1.~., 15. 1500../3 fl., 12. 9.Jf5 QQ 6'<1.fl. 

Q6lQ~l~I - 5 (b) 

1. (i) 18 QQ 6~1.~. (ii) 60 9.6<a.~. (iii) 16 QQ ~(iv) 6 ~. (v) 6 ~. 2. 12 9Q 6~.ij.?i. 3. 10.12 

·c 1601 .. 

---



QQ 6~.~.?l. ~ 1012 00 6'<1.?l., 4. 1440 00 6'<1.?l., 5. 336 00 ?l. 6. 480 00 6'<1.?l., 7. ~.33 6'<1.?l., 

~1.22 6'<1.~. , 8. QWI 15 ?l., ~ 20 ?l., 9. Q~I 15 ?l., ~ 19 ?l., IO. 30 6«1.?l., 11. IO ?l., 12: 

20 6«1.?l., 13. 28 ?l. (3 30 ?i., 14. 6 6«1.?l. (3 10 6'<1.?i., 15. 12 ?i.,20 ?l., 16. 648 ~I 
Q6lQ~l91 - 5 ( c) 

I. (i) 16 ?i. (ii) l 4 6'<1.?1. (iii). 13 ~.(iv) 24 00 6«1.?l., (v) 96 00 6'<1.?l., 2. 96 00 6'<1.?l. 3. 120 00 
?l., 4. 12~ 6'<1.?l. (3 24 6'<1.?l., 5. 252 00 6'<1.?l., 6. ~, 7. 1: 1, 8. 28 ?l. (3 20 ?l., 9. 1536Q.6«1.?l., 

160 6«1.~., 10. 120 ?i., 61 ?i., 11. 240 6'<1.?l.; 12. 51 ?l. (3 34 ?l., 13. 68 6'<1.?l., 14. IO ?l. (3 120 

Q.?l., 15. 240 Q.6'<1.?l., 16. 216 Q.?l., 17. 80 ?l.,18 ?l., 18. 8 ?l., g.fj ?l. 32..fj 00 ?l. . 

Q6lQ~l91 - 5 ( d) 
1. (i)l2 Q.6'<1.?l. (ii)4 6'<1.?l. (iii) 8 6'<1.?l.(iv) 5 E)'<l.?l., (v) 14 6«1.?l., 2.(i)l6 6'<1.~., (ii) 36 Q.6<Ct?l., 

(iii) 4: 1, 3. 24 6'<1.?l., 4. 975 00 ?l., 5. 18 ?l., 6. 40 6'<1.?l., 60 6'<1.?l., 7. (SO Q.6«1.?l., 8. 170 ?l., 

150?1.,9. 30 ?l., IO. 936 Q.6'<1.?l., 11. 261 Q.?l., 183 Q.?l.,12. 340 Q.?l., 13. 10 6'<1.?l., 18 

6«1.?l., is 6'<1.?1., 14. 672 Q.6'<1.?l., 1s. so 6'<1.?l.,34 6«1.?l., 16. 65 ?l., 45 ?l. 11. 432 Q.?l. 

Q6lQ~IQI - 5 (e) 

1. (a) 300 Q.6«1.?l. (b) 40 6'<1.?l. (c) 15 ?l. (d) 144 Q.0., (e) 180 Q.~1.. (f) 36 6«1 .. 0., (g) 40 
6«1.?l., 2. 24 ?l., 30 ?l., 3. 9 0., 15 0., 3. 9 ?l.,15 ?l., 4. 1470 Q.6'<1.0., 5. 19 ?l.;7 0., 6. 360., 
48 ?l., 7. 25 ?l., 32 0., ~- 18 ?l., 100., 9. 18 0., 44 0., 10. 828 Q.6'<1.0., 11. 1284 Q,6'<1.0., 

12. 185.13 ~.?l., 13. 269.2 Q.6'<1.?l., 14. 1682.5 Q.6'<1.0., 15. 2064 Q.6'<1.?l. 

Q6lQ~IQI - 5 (f) 

I. (a) gT, (b) 180 Q.6<a.?l. (c) 330 Q.<1'<1.?1. (d) 6 ?l., (e) 14 ?l., (f) l4a2 QQ '(]QQ, (g) 2:1, 

(b) 6 6'<1.?1., (i) 7 ~61, G) 1:9, (k) 4 ?l .• (1) 1280 Q.?l., (m) 3 6'<!.?l., 2. (a) 31.250, (b) 125%, 
(c)4500Q.?1.(d)%?1., (e)(i) 18Q.6«1.?l., (ii) 1:3, 3.(i)392QQ ?l. ~ (ii)200QQ ?l., (iii)480 
Q.?l., 4. 648 QQ ?1., 5. 456 ~--1. 6. 176 Q.?l., 7. 6 <1«1.?l., 8. 3168 Q.?l., 25920 Q.?l., 9. 16 ?l., 
14 ?1., 10. 470 ~I, 11. 1000 Q.6'<1.?l., 12. 40 ?1 .. , 13. 20 <1c:a.?l., 15 El'<l.?l. 14. 405000 Q.6«1.?l., 

QI 40.5 Q.?l., 15. 20 . .fi. 0., 16. 236 Q.?l., 17. 6 ?l., 6 ?l. , 18. 6 ?l. 

r.ii~1~l - 7 (a) . 

1. (i) cos 0, (ii) sin 0, (iii) 1, (iv) 1, (v) ·2, (vi)-2, (vii) ~, (viii) 
1

5

3 

I · 1 sec Cl cosec a 

2. (i) Ji+ cot2a. ' (ii) .J1 + tan2a. ' (iii) .Jsec2cx-1 ' (iv) .Jcosec2cx-1 

. 16 .. 9 ( '"') 156 (' ) 156 
3. {t) ls' (11) 20 ' 111 ls' IV ls 
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4. sin a =cos a = 
1 

Ji tan a = cot a = 1, sec a = J2 

5. sin a =cos a = 
I 

Ji' sec e = cosec a = fi., cote= 1 

6. sin a = ~ ' cosec e = 2, cos a = ~ ' sec e = .}J . tan e = ~ 
21 21 21 3 360 · a+ b 

7· 29' 29 (3 20 8· 40• 9· 1519' lO. b-a' 

.,fj m r;;:; 
11. .fi., 12. n , 13. 2, 14. 5 6~.~. 5v17 6~.~. 

~~~,~~1 - 7 (b) 

I. (i) ~, (ii) ~, (iii) 1, (iv) 1, (v) 2, (vi) 0, (vii) -1, (viii) 0 · 

4 (.) 1 ("") t-.J3 (""") 1 (" ) 11 . l , 11 
2
.fi. , lll - , IV 4 , 

5 . . . 7 . ( """) 27 
(v) 6 , (vi) -1, (vu) · 6, vm 10 , 

(ix) ~ , (x) ~~ 

••• 
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