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mentary Trigonometric Identities
fe

qetric ]dentities .
onO"n ;dentities in trigonometry are

0 g
, 29+c0529"=
g T

ljthesei Jentities can be proved with the Pythagoras theorem P2+ b =h?
Al

2 i
p b p-+b h2
sm%+cw29=(ﬁ)z+(hf= W e

the sides of these identities to obtain more identities, which

e

_ sin@=41-cos’® or, cos®=4{1—sin2g

sec?9—tan’® =1
1'5___,, sec?® = 1 + tan’0 or, tan?0 =sec?9 -1

- secB=41+tan’0 or, tan 0 = {sec’g-1

16 cosec’® — cot’0 = 1
= cosec’®=1+cot’@ or, cot’® = cosec?d -1

= cosec 8 = {1+cot?@ or, cot6=~)cosec28—1

Other Identities : Following identities given in the previous chapter are
dso helpful in this chapter. Learn it properly.

21 sind - cosecH = 1 = sinf = ms}ecﬂ = cosect = sirllﬂ
1

22 cosB - sech = 1 = oosﬂ=$ = secd =55
1

23 tan@ - cot® = 1 = tan9=a1t'§ il

sin @ 5 w R

24 tang= cg:;ﬂ 25 cot®=gn9

%6 sin(90° - 6) = cos 6, g =

&7 tan(90° - g) — cot g, cof90° - 6) = tan

8 sec(90° _ 6) = cosec, e =]
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Points to reme

mlw
5in%0 =1 - cos20

‘1. sin?0 + cosii=1 = T
3 sec0-tan’0=1 = 1+ tan®0 = sec’d) =
'3 cosec’0 - —cotto=1 = 1+ cot?0 = cosec?) =
. 1
4. sin 0 cosec 0= 1 = sin0= 55600 =
1
5. cos 0+ sec0=1 = c0s 0= 3550 -
1
6. tanB-cot9=1 => tanﬂ-—=c0t8 b
B
8. tan0= cos et}
9. (i) sin(90° - 0) =cos 6 (ii) cos(90°—-8)=sin@

(ii) cot(90° —8) =tan 0

10. (i) tan(90°-8)=cotb e
(i) cosec(90° — 8) = sec §

1. (i)--sec(QO‘i —0) =cosec

r Solved example]

T

e g

1+cos A sinA _
1. Prove t]:'lat sin A L 1+ cos T e 2 cosec A

. 1+cosA , _sinA
Solution : LHS = sin A + 1+cos A

(1+cos A)* + (sin A)2 142 cos A + cos*A +sin’A
sin A(1+cos A) sin A(1+cos A)

1+2cos A+1 2+2cos A (.- sinA + cos’A=1)

sin A(1+cos A) = sin A(1+cos A)

3 2(1+cos A) 2
= Sin A(1+cos A) - sil_1A=2c:{::secA = RHS.

secO-1 , [secO+1
2. Prove that ’Jsecﬂ+l +‘[sec9—1 =2cosecl

Solution : _ [sec6-1 , [secO+]1
” lJltlOH'LHS_‘JSECEH& A sech-1

_ (sec®-T)*+(ysecO+1)?
NsecO+1 -4secH-1
—8ecO-1+secO+1
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s0=m and cot 8 —cos 0 =n then prove that

1 g - 2.— 4»[171—_
Bl G= m* - "
ot _ (cot @ + cos 0)2 — (cot 0 — cos 0)?
b _ (cot?® + cos 29 + 2cot B cos 8) — (cot?® + cos?0 — 2 cotd cosB)
ﬁ.@cgt'lf)I'L‘{)SE] )
RHSJW'”:‘,‘WOSB)(COW_COSG)

_4 C‘f’szﬁ-—coszﬁ 'cos 06— (:05285m 0
sin“0 sinZ0

0s70(1-5in”0) _ , lcos?8-cos’®
= 4 i -2 i o 2
sin“0 sin“0

54m ( cosB _ tﬂ)
sinB

— 4cot O cos 6 .. (i)
From ( (i) and (ii), LHS = RHS, Proved.

, prove that (1 + cot 8 — cosec 8)(1 + tan @ + sec 8) =2 [S5C Tier-1 2014]

0s 0 1 sin 6 j i
5,,Juuon=LH5 (1+sm9 sxnﬁ)(1+cosﬁ+cosa)
(51nﬂ+c058 1)(cosﬁ+sin8+l)

sin 0 cosf

[(smﬁ+cos 9)—1}{cos 0 +sin 0)+1}
sinfBcos O

(s1nﬁ+c{)s{5|)2 12
= sin 6 cos O

[Let sin 6 + cos @ =a, 1 =>banduse (a—b)a+b)= i =%

stB 3 coszﬁ +2sinfOcosB-1
sin0cos 0

_1+2sin6cosB- 1 (. sin®0 + cos®0 = 1)
sin @ cos b

2 sm BcosB _ 4

5. Ifsecd + tan® = p then find the value of sinf
Solution ; since sec?6— tan’6 =1

(secB — tan®) (secH + tan®) =1 .
o (@)

o, (secH—tanB)p=1 or, sech- tan® = p

But, secd + tan® = p
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(ﬁ) E msgmterms of cosec 8
oy Eosseulh ol ! S
Solution : (i) cos 8 = secB_ J1+tan2@ [

. :;::;I
i1 Y
{il) cos 8= I—Si.!'l.z = I—W ‘

s
7. Prove that sec?d + cosec®8 = sec?0 cosec2g -|
Solution : LHS = sec®d + cosec?0

W 2 1 sm29+cosﬂ
cos’® sin?0  cos20sin2@

: = — L _sec.
cos’0sin?0  cos2p sineg  °° cosec’g

Second method : RHS
sec? B-cosec? §
=(1+tan?0) (1 + cot?8)
=I+emza+tan23+tmzecot29
=1+m[29+tan23+1

| uf1+eg€3)+(1+tanza)
Vo o
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secO+tan0 -1
LHS = tan0-secl+1
o ; (sec 0+ tan 0) — (sec?() — )
& secvTiall)—1sec”0~tan
=7 tanO-secOy] (. secd) - gap?
antf) - 1)
(secO+tan 0) - (sec O + tan 0)(sec -t
T tan 0 -secH+1 g
@c0+tan{l)(1-sec0+tan{])
- (tanO-seco+1) — =secH +tan g
1 sin® _ 1+sing 1-si
= Cos0 " cos6 = “cosg xT:gi‘n,;%
1-sin?8 cos@
— . T R
cos0(1-sin®) cos6(1-sing) = _1'5_?58{23: Proved
piy T S ;
Note : To write Le sec;l:) ta“tzﬁ 'S Very important. In some question
e may write 1= cosec®0 — cot?9]

 prove that sin°® + cos°8 = 1 — 3sin20 cos2g

:lutioﬂ: We know that > + b = (a + b)* - 3ab(a + b)
o

- sin®@+ cos®0 = (sin?0)? + (cosp)?
= (sin? + cos20)3 —

4 Prove that sin 8(1 + tan 8) + cos 6(1 + cot 0)
wtion: LHS = sin 6(1 + tan 0) + cos 0(1 + cot ©)

= sin 6 (1+ ig;%)+cos B(l +L’SB)

sin @

cos 0

—— B(c059+sin B)+C059(sin 0-+cos @

sin B

=(cos 0 +sin B)(——-—gg;% +£050

= (cos 0 + sin B)——l—- cos

[SSC Tier-1 2014 J]

3sin®0 cos20(sin2g + cos?6)
= 1% - 3sin®0 cos29 - 1 — 1 - 3sin?

0 cos?0

=sec B + cosec §

)

2.2 2.
Sine)zcosﬁ-f-sinﬁ)(———————sm 84 gos B)

cosOsin 0
sin

cos0sin® ~ cosBsin® ' cosOsin

| A N
= sinB+cosE} = cosec 0 + sec O

= sec 0 + cosec 0 = RHS; Proved

i

I p COSA-sinA+] .. ...

I. tove that cos A +sin A =1 = cosec A+cot A
Silution . _CosA-sinA+1

'. n:LHS = cosA+sin A-1

i diViding numerator and denominator by sin A
|

LHS = S0t A~1+cosecA _ (cot A+cosecA)-1 cotA-coseca

e X cot A-cosec A
cot A+1-cosec A ~ (cot A—cosec A)+1" cotA

l
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cos B = cos 60°

Y ﬁm 0+ lzsm g = 13 then find the value of tan 8 and cosec §

| Solution: gwen 12sin
44sin0 = 169 + 25¢0S

@ = 13 —5cos G} .
29 - 130cos6 (squaring) |

or, 1
or, 144{1 _ cos?0) = 169 + 25c0s 29 — 130cos 6
or, 144~ 144c0s%0 =169 + 25c0s*0 — 130cos 6 |

or, 169cos0 —130c0s 84+25=0
or, (13cos 8y —2 - (13cos 9)-5+
or, (13cos g-5P=0
_or, 13cos8-5= 0
o1, €08/ 0= % -'-% (say)
- From Pythagoras theoram

ps«fhf B2 =+13%-52=12

v .';. , tan 0 = % J'% and cosec 0 =

52=10

ho
P
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tzﬂ =3 C
ot th,/@':cotSO“
ot ©
9= 13
= g + cos 6 = sin 30° + cos 30°
sin 0
ki V3 _A3+1 A B
i O . 5
{hat tan 1°tan2°tan 3° ......... tan 88° tan 89° = 1
ve
) Pfon . -_-tan(90° —8) = cot 0
2 (an 89° = tan(90° = 1°)=cot 1°
887 = tan(90° =2 = cot 2° '
;;n 46° = tan(90° — 44°) = cot 44°
LHS = tan 1°tan2° tan 3° ......... tan 44° tan 45° tan 46°
gl s L e tan 88° cot 44°
= tan 1° tan 2° tan 3° ... tan 44° tan 45° cot 44° ... cot 2° cot 1°
= (tan1° cot 1°)(tan 2° cot 2°) e (tan 44° cot 44°) tan 45°
2 WG (0 ISes 1 (. tanBcotB=1)

This question is based on complementary angle. Two angles are called
complementary when their sum is 90° For such question we must not
" that sinfsin (90— 6)=1, cosO cos (90 —8) =1 etc.

e.g. sin 40-sin 50 = 1, cos 35-cos 65 =1 etd]

% Evaluate

Selution :

secad +72 cot 8° cot 17° cot 45° cot 73° cot 82° — 3(sin?38° + sin?52°)
+ 4{cos 0 sin(90° - 8) + sin 8 cos(90° - 9)}

cosec 61°
sec29° _ sec 29° _sec29
cosec 61°  cosec(90°-29°) sec29

2cot 8° cot 17° cot 45° cot 73° cot 82°

. (1)

° 0_8° (. cotd5°=1)
— 2 cot 8° cot 17° - 1 cot(90° — 17 ) cot(90° -8 ) (

= 2cot 8° cot 17° tan 17° tan 8° (.

= 2(cot 8° tan 8°)(cot 17° tan 17°) i
S P

T -38°) .

. _2/00°
3(sin238° + sin252°) = 3(sin’38° + S1N (90
_ 3(sin238° + o538 oo

4{cos 6 - sin(90° — 8) + sin 8 cos(90° ~ 6))
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Lucent’s S8C Higher Mniht‘mnum

= d(cos 0 cos 0 + iy Osing
= d(cos?0 + Bin%0) - 4

Erom (i), (i), (ili) and (iv)

Given expression =1+2-3 44 =4, Apg, ",

17. Find sin2x + cosdx if tan2x-tandx = 1

Solution : (This question is also based on complen, —
solution carefully) Ty a
tan2x.tandy = 1 the

) -
= tan2x = m—mt‘l’f

- tan2y =tan(90°-4x)) or 2x=90°-4x
90°

or, 6x=90° or, x=S¢=15°
sin2x + cos4x = sin 30° + cos 60°
) B .

1+sin@ = 1-sinf

18. Prove that m—secﬂ—secﬁ- 1 it
1+sinf . 1+sinB

Solution : L.H.S. = I—sinb ><—_1+S. 0

,(1+Si1'l9)2 _1+sin® 1
1-sin0 %0 ="00s8 ~cos®
1+sin6-1_sin@ _, o

cos@  cos@ i

[1-sinB,, 1-sinB
RHS.=sec8- y115inp*1-sin0

o_ [0=sin®)® 1 1-sine
=8eCN N 1—gin%g <080 . - cosd
_1-(1-sin6) _sin®

cos @ ~cosH
From equation (i) & (ii), L.H.S. = R.H.S.

—-secB

=tan6 o i)

19. If acos0-bsinB=c,

then prove than a sin 6 + b cos 8 = + Ya” +b* —¢?
Solution : Given thata cos 6 —bsin 68 =¢

squaring both sides,

a? cos?0 + b? sin%0 — 2ab cos 0 sin 0 = 2

or, a*(1-sin®0) + b? (1 - cos?0) — 2ab cos 0 sin 8 = ¢

or,  a*+b”-(a%in%0 + b2cos0 + 2ab sin O cos B) = ¢

or, a*>+b?~(asin @ + b cos 0)? = 2

~or, (asin®@+bcosB)P=g2+p2-2

or, asin®+bcosO=x g2 +p2 -2
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plementary Trigonometric Identitiey 353

. gin @ = m and 8ec 0 =08 0 = n then find a relation between
' “1“. i h.fu\“dc“t of 0

& 'g 1

¥ g-sin@=m=> g -sin0=m

o~ c0s?0 _
3 i 1- n3 Oum = Gng =™ -
L sec@-cosB=n = cc:.]se‘C°50="
; 29 sin%0 _
E . L’a%-“"""oosﬁ_" .. (i)
| ating cos 0 from (i) and (ii)
g

020 Si“ze)z mn>

snd "\ cos®

2
Es sin® 0= mn?=>sin 0 = (mn ﬁ ... (iid)

! : elunmating sin 0 from (1) and (1_1)
cos’0 | sin“6 2g 2
(smﬂ)i sg=mn
3ig .
e cose_.mzn:-cosﬂ-(m n) .. (iv)

L=

From (iii) and (iv)
sin?0 + cos?0 = |(mn2)3}z {(mzn )%]Z

(mn2)3 (m HP = 1. which is required relation,
: [fx>0'and 2cos” (x—%) =x+ % then prow}e that x2 + —1—2- =2
dation: . cos’6<1 x
2cos? (x—jlf)'s 2 | i)
- again, from (43?—71—;)2 =209
x+%_220

1
o x+%22 o (i)
From (i)and (ii)

2
- (x - 3]?) =Xt % is possible only when
2C032(x__31?) =2and x+ Jf = 2 simultaneously.

Clearly at x =1 each of them is 2.
5 1
12+ ;‘5=12+12=2
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. g Exercise=1TA TITEg; =""3_'H
tana tanX _ s equal to
tanXx__ _ s eq
1 ExpressionTysecX T-—-ﬂsecx .
- (b) 2 cosecx (c) 2sinx d) 2o,
i g 4 1 sec’x is eaqual to X
esion (sin®x —cos8'¥ +1)co q
’ (E ’;p?'s (b) 2 () 0 @ -
a
' cosze(coseczﬂ-f-l) et
29 + misin'0 = 29-1 s the vajyq
3, Iflcos 0+ n cosec . .
-1 [-2 s )
(@ =5 (b) 2=m © T=m @ 2L
= o 2230 =9
tion (A) ¢ sec?23° — tan
il or every real value of 6, sec?0 — tan%0 = 1

Reason (R) : F

(a) both A and R
(b) both A and R a
(c) Aistrue, R is false

(d) Ais false, R is true. |
-%— then the value of sinx — COSX is

are true and R is a correct explanation of 4 .
ré true but R is not a correct explanation of 4

5. If sinx cOSX =
(a) 2 (b) 1 (c) O (d) -1
6 If tan?y cosec’x — 1= tan?y then which one of the following is trye
(a) x-—y=0 (b) x=2y () y=2x (d) X-y=1°
__cosx _,__€OSX___9 then which one is a value of x ?
7.1f T4 cosecx ~ cosecx — 3 |
i S n
@ 3 (b) 3 () 7 @ %
8. If sinx + siny = @ and cosx + COSYy = b
then value of sinx-siny + cosx-cosy is
2,12
(a) a+b—ab (b) a+b+ab () A2+b*-2 (d) (‘L%‘_z)
9. If o is an angle in first quadrant such that coseca = 17 + cot'a, then
what is the value of sina. ?
1
@3 . B3 © 3 @ %
10. Ifx + (ch) = 2cosa then the value of x? + (lz) is
X
() devs'a (b) 4cos’a-1
(¢) 2cos’a - 2sin’a 6 codim—ahites

11. If sin + cosd = 2 and sec + cosecd = b then which of the folloW!s
relation is true ?
((3)) ;a=_bb(a22- 1) (b) B a(bz - 1)
e -1) (d) 2b=a(@®-1)
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i\'l-‘“ values of 6 which one satisfies the e

‘“\8 CO n: M
M-T+q

f 4 (b} (© % ) ¥
29 + 3sin?0 = 4 and 0<0< 2, then value of tang is,

b ®) % (c) 3 (d) /3
a

I8SC Tier-1 2014]
a0 <6< 90° then value of [(1 -sin®0) sec?® + tan?8] (cos?p + 1)is
\

-.i 2 (b) >2 () =2 d) <2

(uation

ghat is the value of sin?15° + sin?20° + sin225° + ... + sin?75°?
4 ( 2) tan?15° + tan220° + tan®25° + ..., + tan?75°
o) 0s?15° + c0s220° + cos?25° + ...... + cos?75°
o ot215° - co?20° + cot®25° +- ....... + cot?75°
@ sec?15° + sec?20° + sec?25° + ...... + sec?75°
%&lﬂg is equal to

(a) secO - tan® (b) secO® +tan® (c) cosecO+cotd (d) cosecd — cot8

o sinf cosB
f <8< 90°and ot sing =2+ then which of the following is equal
to 87
() 30° (b) 45° (c) 60° (@) 75°
. Ifsin30 = cos (8 — 2°) where 38 and (8 - 2°) are acute angle then 0 is ?
(a) 22° (b) 23° (c) 24° (d) 25°
sin®6 - cos®0 .
8 Bpression By - costp L
(a) sin*0 - cos?® (b) 1 -s5in’@ cos?p
(c) 1+sin’0 cos®0 (d) 1-3sin?0 cos?8
1. If sin*x + sin? = 1, then the value of cot*x + cot®x is
(a) cosx (b) sin®x (¢) tan2x (d) 1

I Ifx cos® + y sinB = 2 and x cosB

50 4 — y sin® = 0, then which one of the
following is true ?

@ 2+y?=1 (b) +‘F=1 (c) xy=1 d) ¥-y*=1

2, Expression sinA 1+ tanA) + cosA (1 + cotA)is equal to
(a) secA + cosecA (b) 2 cosecA (sinA + cosA)
() tanA + cotA (d) secA cosecA
0= 2: then value of 8is ?
& o cosB = 5,then 3 cos6 — 4 sin0 is equal to
) 3 () 4 e

B.Ifgo< g <90° and c0s20 — sin2
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(1-sinA cos A)(sin?4 — ¢

cosA(secA - cosecA)(sin34

(a) sinA (b) cosA (c) seca
26. For 0°< 6 < 90° which of the following expression j

of 6 ?

(i) cosB (1 —sinB)™! + cosO (1 + sinH)!

(ii) cosB (1 + cosecB)™ + cosB (cosech — 1)1

Choose the correct code among following .

(a) Only (i) (b) Only(ii)

(c) Both (i) and (ii) (d) Neither (i) Noy (i)
27. If acos® — bsin® = ¢, then the value of asin® + beosg jg

@) + a2 +b?+c? (b) +4a%—p24c2
(c) +Aa®+b%>-c* " (d) +4b2-2_2

28. Expression tan’ a + cot® a is

0s24)

@) coq,
S/ are ;

Ingd
epe,,d
eny

25. On simplification

(a) =2 (b) <2
(©) =-2 (d) None of these
29. Maximum value of sin®0 + cos!*8 is
(@) 42 (b) 2 (c) 1 o
1 1 ' @ "
30. If P= Esin29+§ cos?0, then
@ 1<p<i b) P>1
(c) 2<sP<3 (d) —Lé—?isPsJ—?-
31. Minimum value of 5 cos0 + 12 is
(a) 5 (b) 12 (c) 7 (d) 17
32. If asin®0 + bcos®0 = sin6 cos, 0 < 0 < 90° and asind = bcosd then the value
of a® + b is :
(a) ab (b) 2ab © 1 ) 2
33. sin®17.5° + sin? 72.5%s equal to
(a) cos?90° (b) tan®45° (c) cos?30° (d) sin®45°

34. A cow is tied in a pole with a rope. The cow moves in a circular path
k?ep?g rope straight. When it covers a distance of 44 meter an ange
of 72°is subtended at the centre. The length of the rope is

’ (a? 45 m (b) 35m () 2m (d) 56m
35. Em)nﬂ + cos0) (tan® + cotB) =
a) 1 = S{'.‘Cﬂ
b - + CO
37. If sec q, cosec a a( ) sin6-cosf (c) secB-cosecd (d) secl

re roots of equation 22 + px + g = 0 then

®) F=p+2q  (¢) pP=q(g+2)
@ p*=q(q-2)

@ p*=p+24
D ¢*<pp+2)
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plementary
2y hx 4 ¢ =0 (a, b »0) then

Lan 0 are roots of equation ax

w 0= tan hz

(h) 'Jl_’_ s ‘hl( (L) - (l],
(©) "1;
1y 0 the
@ 40 and y=k+ b cosect then
; . +a 2 3
& 2 b - 01 (b) a + b i
S T -2 (y - k>
T h) . 2
- x—h -k)
gt @ &5 VP

O a
| A- _J6 cos A=A7 cos A, then the value of cos A+ J6 sin A is

;fsm[_ e (b) -7 sinA

a)

( 4’6' coS A (d) ﬁ cos A
| ano and cos Bare roots of equation ax® +bx +¢c=0 then
.A-” (a-f-') — b - 2 (b) (a—C)2=b2+c2

a} '[tl"’rf«'z-—bz—-C2 (d) (@a+cP=b+c
. Maximum value of sin (cosx) is—

(a) sin1 (b) 1 (¢) sin (%) (d) sin (1’.;3_)

s If cos x + €OS 2x =1 then

the value of sinl2 x + 3sin'® x + 3sin® x + sin® x -1 1is

(a) 2 () 1 () -1 (d) 0
I [f3sin B+ 5cos 6 = 5 then the value of 5sin®—3 cos 0 is
(@ 5 (b) 3 (c) 4 (d) Noneofthese
s Iftan 0 + sec 8 = p then the value of sec 0 is
p*+ 1 p?+1 + 1 p+1
(a) (b) p (c) (d) T
4 If sinf—cosd = 42 cosO then the value of sinf + cost is
 (a) 2cosB (b) 2sin® (¢) 42sind (d) 42cos0
j*T- If tan (8 + 30) tan (20 +30) = 1 then the value of sin(50 — 20)is
. [
) 2 (b) “{2_ (c) 1 @ 73
[43 If sec x = cosec y then the value of cosec (x +¥)is
@ 1 (b) 2 (©) A2 (d) undefined

%‘9' If tan20 = cot(0 — 18°) then then value of sin(%%) + cos(%—?)is
i ?1? (b) 242 (c) 1 @ 2
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| | (d)
is not equal to 208 +sech_1 T

tanO-sech+1
5 1 &
3 (b) sect —tan §
o 1-sin@
et (d) cos O
e S :;5‘ Ifm gtan 0 + sin B and n = tan 0 — sin 0 then the value of p;2 ~ i
f?f-'_‘.' @ 2dmi () 4dmn (@ Jmn ) Vomg
ey i, 1 = ) : cos 6 cos @ .
| 56. The value of ¢--6° 5 - n 6-sech '®
@ 1 ) 3 () 2 (d) .2 cnsg
57. sec? 0 + cosec? 0 is equal to which of the following ?
(a) secOtan® (b) sec O cosec 0
~ (c) sec? cosec® H (d) sin*6 + cos g
58, 'Iheldentlty (1+tanB-sec) (1+ cotO— cosec 0) equals
ifa) 2. (b) 1 (c) 2tan® (d) 2cotg

(b) tan 6 + cot @

(d) 2 (sin® + cos 6)
e of tan* A + tan® A in terms of sec A is

a) sec *A +sec® A (b) sec? A +sect A |
A+sec? A-1 (d) sec* A-sec® A |
) then what is the minimum value of

0 + cot?d + sec? + cosec?f ?

b %5 (©) 6 (d) 7 il il
=2 then what is the value of tan’a + sin’f ? o
s N
B o @) A
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11“13"‘290' B = 2c0t61” cot79" then which among the following

et (b) A=~2BZ (c) 2A=B (d) 2A=-B
) A ; ication (secA — cosA)” + (cosecA - sinA) — (cotA - tanA)? yields

)
rL(ﬂ] ? Jue of gin? 1° + sin Ll o SR + sin? 89° is
\ra
M 1 (b) 1142 (© 11 @ 1
(a) 117 2
of cotl 8"((:0’( 72° c0s222° + 1 ;
¢ i ®) 2 () 3 (@) %
a)
(lf sinc sec(30” + o) =1 (0 < a < 60°) then the value of sina + cos2a is
i 2+43 J—
i c0s - sin 49 = 3,then the value of 2cos?8 is
% ®) 5 © 3 3
®3 3 3 @ 32
[0 s 2 positive acute angle and cos?0 + cos’® = 1 then the value of
o 2(-} + tan’0 is
@ 3 1 © % ) 0
1, 1f0is an acute angle and tan® + cotd = 2 then the value of tan® + cot'’0is
(@) 1 (b) 2 () 3 (d) 4
. (sm21° + tan23° + sin25° + tan?7° + ...... + tan?87° + sin’89°) equals
(@) 23 (b) 22 (© 225 (d) 231
7. 1f 2cos6 — sinf = :{%’ (0° < 8 <90°) then the value of 2sinf + cos0 is
3 42
@ 75 (b) 2 © % @ *
If %%%f—gg% — 3 then the value of sin®0 — cos’@ is
3 4
@ ®) % @35 @
74, If sec?0 + tan?0 = 7, then the value of 018 :
(a) 60° (b) 30° © © - (.)gfotf _
. + — (secx: tany tanx-secy)” m its simplest form, is
| 75, (secx-secy + tanx any)” - © sedx @ 1

(a) -1 (b) 0

76. 1f cos’8 —3 and 0° < 6 <90° the
"7 cot?0-cos’®

n the value of 0 is
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360
(a) 30° (b) 45° By @) None,,
© then the value of s; th
77. 1f sin0O - cos0) = 121 and 0 <0< 90" the ] Ing cosg;,
(@ 15 b) 13 (©) 13 @ L
'[:;_‘;‘Aiiswﬁréuﬁﬁ?ﬁ o T |
Buile) - AR < |
L® 20 30 4@ ) g 1:
9. () 10.() 1 126 B b 15 ::);
17. ) 18. () 19. (®) 20.(d) 21.(B) 22.() 23 () 4.()5
5. (b) 26.(d) 27. (@ 28 () 29 30.(a 31 (g n (:)?
3B.(b) 34.(b) 35 @ 37 380 390 40 @ (dl]!
D@ 6@ 40 50 60 Y@ 8@ @)
50.(c) 5L.(b) 52 (c) 53 () 54(d) 55 ((B) 56 () 4 ol
58. () 59.(b) 60.(d) 6L (d 62.(b) 63.(c) 64 () Q)
66. (a) 67.(a) 68. (a) 69.(b) 70. (b). 71. (c) 72:.“ © n (c)'
74. (@) i
1. ® lia;leﬁx_lia;!ejéx
_ tanx(1-secx-1-secx)
n 1-sec?x
= tanfi;'lzs;cx) ¢+ —secx + 1=—tanty
1 2
- =2lnxsecy Q8T _ 2 =2cosecx
COSX

2. (b) (sinx — cos*r + 1) cosec®x

= {(sin’x — cos®x) (sin®x + cos?x) + 1} cosec?x
=

= {sin’x — cos?x + 1} cosec?x

= (sin’x + sin%x) cosec?x

1
sin“x

=2 sin’x

2 2
3. (b) Given, Icos?0 + msin2g — <°° B(cosec B+l)
cot?p

: ( 2 ) . 2

or, Icos0 + msin?g — <°5-0\cosec?0+1)-sin%g
| cos20

or, Icos®0 + msin2g

Scannea By Camacanner
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a* b = (a + b) (a-b)]

(. 1 - cos®x =sin%x)

cosec?® — 1 = cot’8)

=sin®0(casec®0 + 1) = 1 + sin
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29 + msin 29 = sin®0 + cos?0 + 8in%0 = 28in%0 + cos20)

¢ 1= sin0 1 cos?n)

o 20 = (2 — m)sin0

(!,-l)cob

= tan %0
Iﬂ

_tan?0 = 1 is not true when 8 = 90°, because tan® and sec8 are
5“26 efined at = 90°
= 2 P

owr (sinx — cosx)?= (sin’x + cos?x) — 2sinx cosx =1 — 2 (%) =0

—cosx=0
Gwm tan?y cosec’x — 1 = tan’y
tan@(cose*:zx 1) 1
tanzy cotx=1= tan’-y =

ot

u‘

( N

&

gD . ~
c:ot2 tan”x Seox=y

cosx _, _ COSx
(@ Give™ 1+cosecx = cosecx—1
g,coj_u_ﬂ_ssﬂ 2 = M&c_x -1

# " cosec’x~1 cot’x

=2

- a=1=5=%
@ Given, sinx + siny = a and cosx + cosy = b, squaring
_ sin’x + sin’y + 2sinx siny = 42 (i)
ind cos?x + COS’Y + 2 cosx cosy = b? .. (ii)
,dding (i) and (ii)

(sin’x + cos?x) + (sin®y + cos?y) + 2 (sinx siny + cosx cosy) = a* + b?

24 3.2
- (sinx siny + cosx cosy) = El-"'_g_—z

. (a) Given, cosec’a — cot*a =17
= (cosec’o.— cot’a) (cosec?a + cot’a) = 17

2
- 1.( L +C952“):17
sna s o

2
- (”F%):l?
smn-a

i ) g i 1
= 2-sinfa=17sina = sin‘a = % = sino.= 3

8.() Given, x + %=2cosa
= x4 ;1—+2 4 cos’a

4 i ‘:—2 =2(2cos2a—-1) = 2 (cos?a — (1 - cos?a)) = 2cos’a — 2sin‘a.

o
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gin0 +cosl _ .

= el
1 W@ b= ‘:“35“ + ‘.ﬂ‘ll‘ﬁ ﬁiﬂ ﬂ cos 0 an Ohcosh

i: = sinOcost)

sind 4+ cost) = a squaring
sin?0 + cos?0 + 74in0cost) = a*

or, 1+ 2sin0cost) = *
2

or, sinbcos = !LT--
From (i) and (ii)
-1 _ 20=b@@-1)

a_a-l
b
p___cosb__
12. (©) Given, T-aing~1+sin0 :

cos0+sinf cosB—cosB+cosﬁsinG _o
= 1-sin®0

= Zsin-ElacosB =2 cos?0 = 2sinB = 2cos0

13. (d) Given, 7cos?0 + 3sin’0 =4
7 (1 -sin%0) + 3 (sin®0) = 4

=

= 7-4sin’0=4

= 4sin’0 =3

= sm{i:% = 0 =60° <. tan® = tan60° = 3

14. (b) [(1 - 5in®0) sec’® + tan®0] (cos?0 + 1)
= (sec’0 — tan’0 + tan’0) (cos® + 1)
=1+sec?0>1+1>2

[ sec?o>1 0<
’ 0 < 9[]°
15. (b) sin*15° + sin®20° + sin225° + .. + sin?75° ]

= sin” (90° - 75°) + sin? (90° - 70°) + ... + gin2 (90° - 15°)

= cosz?'S" +cos?70° & ... + cos?15°
% 1+Sm9 1+sme 1+sin9)
1-sinB
I smEI 1+sin[-))
1+s.mn%])2 (1+sinﬁ)Z
1-sin2g cosZg

~ 1l+sing
cosf

1

=— Sinf

cosp t COSG =secO + tang
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_. 2sin0-cos0
# ﬁ;:].t-d‘s!“ 29.
gt 29 - 28in0-c0s0) = 0
2, 30+ C08
@ g)p=0
.a:{ﬂﬂ’dﬁgﬁo - tanﬁ=1.=,£an4
4 % or, 45
L0714
_cos(6-2°)
B = sin(90°— (6-2°)]
o -.':900'—8 + 20
E o -~ 9=22-23
e 0=
69— cos 0 (sin?0} - (cos?6)
1 m sin’6 —cos?0
(5m29 cos B)(sm 0+ cos*0 +sin?6 cos B)
6 sin0 — cos?0

|
| _gin*0 + cos®0 + sin’@ cos?0
_ sin®0 + cos*® + 2sin’0 cos?0 — sin?0 cos?0

= (sin®0 + cos28)? — sin’0 cos?6

=1-sin%0 cos?0

1(d) sinx +sin’x = 1

= sin*x = 1 - sin’x = cos®x ... (D)
. cot*x + cot?x = cot?x (1 + cot’x) = cot’x-cosec’x
2 2
cos X 12 cos X _q (- sin*y = cosy)

sin® sin?x  sin’x
1®) Given,
xcosf + ysin@ = 2 -l
and xcos@ - ysin® = 0 o K1)
Solving equation (i) and (ii),
™ xcos0 =1 and ysin® = 1
"™ co80 = l and sin0 = }

08?0 + gin2@ = 1
<+ ]
x2+y2=1

't.
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x i _I.b-‘
v

.i-lé - 16 COS
120 - 24 sin@ cos0 =0

_ sine) + 24 5ind €030 = 25

29 + 24 sin® cosO =25

_. 3 cosh—4sind=0

g—4sin8Y =0

(sin”A— cos”A)

_ (1-sinAcos AT
A) (sins A+ cos A)

25. (B) " A(secA-cO

COSA(COSA’ sin

sec
(1-sinAcos A)(

)(s’mA v cosA)(sinzA +cos”A —sin A cos A)

sin2A — cos>A)

e

(1-sin A oS A)(sin A — cos A) -
sA)(1—sinAcosA) sinA

26. (d) (i) 1%%% iz

7 CO.SA(sinA-—cosA)(sinA +co

cosB
1+sint

c0s0(1+sinB+1-sinB)  2cos® _2cosB 2

— . e ——

cos 0

(1-sin0)(1+sin0) = 1_sin20 cos2@ cos®

cos B

(if) 1+cosecd " cosecH-1
cosf|cosecd—1+ cosect +1]

) i
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| (cosecO+1)(cosecO-1)
 aoaticosecd 2eoth 2
£ & cosec*d-1 " cot’®  cotf
Neither 1 nor 2 is independent 6




|en‘\t‘““‘w Trigonometric Identities
it

) — 2abeost). sind) = ¢

"(1~ c0820) — 2abcosl), qmll = 2
. Jﬁ"dnl( hﬁ I:O‘ Zﬂbulhﬂ '1“\“ = ( - ”2 b

¢ jsi"'l : 20 + 2abeosd.sin® = a* + b* ~
$ . ! i 2

g ¥ cotzﬂ 220 (. tano. cota=1)

£ aluesof sin 29 and cos’0 liebetween and 0and 1, therefore

5} value decreaSES as power of sinf and cosa increases.
o 5in%0 < SIN 29 and cos'@ < cos’0; adding

Hen 14g < 5in?0 + cos? or, sin®0 + cos'¥B < 1

sinsﬁ +cOS

0+ 2 in20+
1 .2 + % i 3sin® 62(:05 0 _ sm6 2

ot~ 2
. pssin0s1

-1, sin?0=1,P= 2=

c\IM

i
whensmﬂ OP 5

0 " - Minimum value of cosB is~1
. Minimum value of 5cosB+12 =-5+12=7

b
E_{a) gsinf = bcos® = tanB =3

: b o TN
- sinf = W and cosf m

Given relation asin@ + bcos®0 = sin6-cosd
ab® ba® ba

" (@) ()
b2 2
o ﬂz:_ab2=1

“af ‘Jﬁ_z‘\'—bz =l= @2+b =1
5.(b) sin?17.5° + sin?72.5°
=8in?17.5 + coszl'? 5o =1 =tan 245°

i,
Scanned by CamScanner



b ginaHEosa_
=P = cosasina

and (iV) sino + cosct = ﬁ 3 ._ - j
g but (sina + cosa ) = sin’a + cos’a + 2sina coso. E

- 0\ 2 .
e ., D1 = PP =4 +2=qg+1

- (_q)z__u—_q qz q q&T
38. (b) sec — tan® =J(sec9+tan9)2—4sec9tan8 '

_b)z dc _ [p7—4ac _Ab®—4ac
F -t - [Pee

39, (b) x—h=asech = cosb = 7
y —k = bcosecH = sin® = ?%E

0820 + sin%0 = 1

L
B (x_h)z'l'(y_k)z—l |

_\'-t.- {b) sinA — /6 cosA = {7 cosA squaring both sides
: .— 8in?A + 6 cos’A — 246 sinA cosA = 7 cos*A

' = cos’A + 246 sinA cosA

€ sin’A both sids

A + 246 sinA cosA + 6 sin’A
{6 sinA)?

r)“"-! L
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"m“ 4 co80 = “F
pools gintcosl = 11

0)’ - 8in?0 + cos 20 + 2sin6. 'COs()
¥ oo

K Addh\g Cor

~ Maximum value of cosx is 1
-. i*" " Maximum value of sin (cosy) is sinl

¥
cosx + cos?x =1
@ Give 2 2

: ¢ =1-cos’x = sin’x
}

&

s 8
e smn + 3sin'%x + 3sin®x + sinfx — 1 (i)
oWr
M _ costx + 3c08®x + 3costy + cogdy _ 1 -5
2 3 (" sin®x = cosx)
=(cos*x +cosx)’-1=13_1_ :
(" cos’x + cosx = 1)
) Given 3sind + 5cosb =5 Squaring

9sin’ 29 + 25¢0s20 + 30sin® cosf = 25
o 9 (1-cos 20) + 25 (1 - sin?) + 30 sin® cosh = 25
o 9+25- (9c0s?® + 25 sin®0 — 30 sing cosB) = 25
or, 9=(55in6 -3 cos)?

.. 5sinB — 3cosB =3

g @ sec’® — tan’0 = 1

. (secO —tanB) (sec + tan®) =1
. (sec®—tanB) p=1

. 1 .

. 5ec — tanB = P . i)

and secO+tanO=p .. (ii)
2

1+ 1+p?
Adding 2sect = %+ p= pP or, sech = :

2p

#. (c) (sin® — cosB) = 42 cosO
Squaring sin 29 4+ cos20 — 2sin.cosO = 2cos 20
or, sin0 = cos?0 + 2sinBcosH
Adding sin?0 both sids
26in20 = cos2O + 2sinBcosd + sin 20
or, 2sin20 = (sin® + cos)*
sin® + cosd = 42 sind
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48.

49.

50.
51.

52.
53.

54.
55.
56.

57.

60.

(a) Given tand0 tan50 = 1

1 _ cotBt
or, “‘nd[! = 'ﬁiﬁgﬁ = cotbl or, tandf) = lﬂ!l(‘)ﬂf!

or, 40 = 90° = 50
or, 0=10°

~ 55
or, 90 = 9(°

sin(50 — 20) = $in30 = sin30" = %

(a) secx =cosecy = sec (90° - y)
x=90"-y=>Xx+ty= 90"

cosec (x + y) = cosec 90° =1

tan26 = cot(6 —18°) = tan (90° — (6 — 18°))

(d)

& 20 =90"—-6+ 18°

or, 30= 108°

or, 0= 36_" or, %B“= 45°

Hencé sin(%ﬂ) + cos(%e-) = 5in45° + cos45° = lz +;{_1§_=4-2—

(¢) Solveas Question number 46

(b) K¥=(-sina) (1- sinf) (1 —siny) (1 + sina) (1 + sinB) (1 +;
_ (1 - sin®a) (1 — sin®p) (1 - sin’) m)
_ cos?a cos? peos?y

(¢) Solve as Question aumber 51 and use sec’0 — tan’0 =1

(b) Required value = (1 + cot 8)* — (cosec? 0)
=1+ cot?0 + 2cot 8 — cosec? 0
— cosec?0 + 2cot 0 — cosec? 0 = 2cot 0

(d) See solved example 8.
(b) Do as in solved example 3

(¢) Take L C M and apply sec? 6 —tan”* 6 =1
1 sin?B+cos’0

(c) sec®@+cosedB=—"5-+—3,= 203
cos*0 sin“0 cos*0sin“0
1
= - — sec? 0 cosec’ 0
cos2 0sin0
(a) See solved example -4
2 . 2
. (b) sec 0 cosec O = ———1——— = .CQL‘;—@—"'—?—I-ILQ = cot9+taﬂ9
cos0sin 0 cos 0 sin

(d) tan* A +tan? A= (se? A—1)*+ (sec? A-1)
=sec4A—25ec2A+1 +sect A-1

=sect A- sec? A

Scanned by CamScanner



Elementary Trigonometric Identitieg 369

jvan expression = sin’0 + cos?0 + tan2g + cot?0 + sec?d + cosec20
i @O = (sin®0 + c0s?8) + tan?0 + cot2g 4 (1+tan?0)+ (1 + cot?0)
=1+1+1+2(tan’0 + cot2g)
=3 +2 ((tan® — cotO)? + 2)
But (tan® — cotf)? >0
. given expression =3 +2(0 + 2)

) costa+ cosB=2

o : ible only when each of cgs2
tis poSSlb OI cos“a and 20 =
Ithe'u' individual value cannot exeed 1. P el t57L
. cos’a =1and cos?p =1

= Given eXpression > 7

= a=f=(Q°
Hence tan’a + sin’f
= (tan0°)® + (sin0°)® = 0
gl A= tan 11°tan 29° . 6)
B = 2cot61°-cot79°

=2c0t(90° — 29°)-cot(90° - 11°)

= 2tan29”tan11° = 2tan11°tan29 = 24
. (0 (secA — cosA)* + (cosecA — sinAY — (cotA — tanA)?

=sec’A + cos®A — 2secA-cosA + cosec’A + sinZA — 2sinA-cosecA —

cot’A — tan?A + 2cotA-tanA
=sin?A + c0s?A + sec?A — tan2A + cosec’A —coPA—-2-2 42
N, (8,

6. (a) sin?1° + sin?5° + sin29° + ... + sin289°
=sin*1° + sin89° + sin?5° + sin85° + ...+ sin241° + sin249° + sin%45°

=5in*1° + sin?(90 — 1)° + sin?5° + sin®(90- 5)° +

...... +sin®41°
+ sin?(90° — 41°) + sin245°
= (sin1° + cos?1°) + (sin?5° + c08?5°) + ...... + sin’45°
=14+1% . 11tote:rm+(j‘(l‘:.f)2 :11+%=11%
%. (a) cot18°(cot 72° cos*22° + tan72°“lsec263°)

= cot18°(cot72°cos?22° + cot72°cos?68°)

= cot18°cot72°[cos?22° + cos*(90 — 22)°]

= COt18° cot72°[cos?22° + sin’22°]

= cot18° cot(90 — 18)° x 1 = cot18° tan18” = 1
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Gy v

. L s}
e e
- X0 )
MAY . . )

“ nler-a)
R (L LT
P s a=e NP

v ¢ cosda = N3 4 cos6” - 5 4 5 -

3

i

costd - sin'0 = §

(oms"’ﬂ + sin0)(cos’0 — sin’0) = %

W'M

) 2
- 2cos*ﬁ—l=3‘ =»2c0528=%—+1

]
wiur

g8 () - cos?0+cos'd=1

w020 + cos'0 = sin%0 + cos?0
sin?6
cos’0
Hence tan’0 + tan’0 = cos®0 + cos*0 = 1

cos*0 = sin®0 = cos?0 = = €050 = tang

70. (b) - tanO + coth =2

=> tanf + tazlﬁ
= tan’0 + 1 = 2tan0 = (tanB-1)%=0
tanfl = 1 = cotf=1

R

tan°0 =cot'’9=1+1=2
71 (o) (sin®1° + 5in?89°) + (tan®3° + tan®87°) + (sin?5° + sin?85°) + ......
(tan?43° + tan®47°) + sin’4®

1 %3 tozzterms+%
(. sin®1" + sin’89" = sin’1" + cos*1" = Lk
= 22 + % = 22-1
72 (e) 2c080 - sin = -} 75 Squaring 4cos’0 + sin’0 - 4cosbsind -“-qu
= 400 = 5in’) + (1 - cos?0) - 4cos0-sin0 = 3
> & % = 45in’0 + cos%0 + 4cos0-sin0
o 9 .-
= 7 =(2sin0 + cosf)? . 28in0 + cost = 'g %
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Elementary ingonometric Identjtje

+c080 _3
s 836"

‘ Gind + cos0 = 3sinb - 3cosh

371

g = 2sind
_ 4coS

B tan9=2=3
4in*0 — cos'0
4 4 4
(2) ) - - st s s
(ﬁ+ﬂf 52 =255
Sec29+t:=1rﬂ3' 7
'* (a]g,, 1 +tan’® + tan?0 =7
. tan’8=7-1=6
— tan’0=3
= tan8=*f_ . B =60°

3 ) (sec x-sec y + tan x-tan y)2_ (sec x-tan y + tan x-sec y)z

1 sin x -siny 1-siny
e (cos X-COS Y T COSX COS Y sinx

COSX" oSy T COs x* COSY
1+sinx-siny sinx +siny
=|"cosx*cosy | ~ \ COSX-COSy

1+s1n x sin y+25mx smy sm x-sin’ y-2sinx-siny

cos’x- Cos"y
;. § o B
1+sin’x- sin’y - 51n2x sin’ y _ (1‘51“ z)(i—zﬁm y)
y cosx- cos’y cos xcos’y
cos?x- cos’ Y _g
" cos?x- cos?y
Ccos B = 080 = 3cot?0 — 3cos’0
76 (C) ¥ ——i——-————‘i—‘ = 3
cot”B—cos™0
3 E . .B - 60‘.1-
2 3 COSZB - sin@= e o
49

77. (a) (sin® — cos8)’ = 169

A7 < zsmﬁcos.
- gin20 4+ costo -~ 25in6rcosd = 169 3

v 2 cos?0 + 2sif
Now (sin6 + cosB)? =sin0 ¥

287 _ 17
= sind + C',C)Se 169 13
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e L 4 _ tanO then the value of g ( 2
o .",'- 5 lf 4x = wd’ at‘ld x X* a -::) ls

1 : 9
@ 3 ®) 3 © 16 @ ]
184¢- ..
), sin® 0 then t Tie,
2. 2 —cos0 =3 sinﬂbcosf. sin0 = cos o (_l‘l the valye Of tang I :.»f.r.{l
@ % ®) 3 2 )0
[5%¢ -
3. If sin@ + cosO = J2 cos (90° — 0) then the value of sty C ey ™
@) 2 ®) 42 -1 © Z+1 (g, f
: : [Ss¢ Tie
4. If_‘{Sinae & ycosae -‘;2 Silnﬁ cos0 and xsinQ = yCOsﬂ; sina e 0’ COS{; : [’; 2-'|;-‘-,f
the value of x> +y“is g they
| [SSc Tier1 5,
If Aand B are complementary angle then the value of sin 4 cogp,
- sinB— tanA tanB + sec’A — cot’B is 054
(@ 1 () -1 ()2 (d) 0
20 : [SSC Tier, 200
6. Minimum value of 2sin?0 + 3cos“0 is ]
@1 (b) 2 (c) 3 @) 5
[SSC Tier.| 2
4 uals
secC B-—seczﬂ eq
" B — tan®0 (d) tan’ + tany

2 4 :
4 v cos20 — cos*0 (c) tan
(a) cos’ —cos 6 (b) [SSC Tier1 2013

alue sinA + sin?A is
A + cos?A=1 thenthev
8. If cos © 1 (d) %

(@) 0 (b) -1 [SSC Tier1201 |

(sec + cosecB) is i

9, If secO— cosecH =
242
3 el (c) 0 @22
(@ 75 V3 [SSC Tierl X

the value of P is

10If Psind=43and Pcosd= 1 then fe¥=) @2
@ 3 ®) 75 © B s
_3u, +118
1. If u_ =cosa+ sin"a then the value of 2t Wy @o
11. (a)u{— (b) 4 (c) 6 a7 [2(x+5f“5
the value© !
12. If sin (x + y) = cos [3(x+ ) then (ct; 3 (d) 53(:“"‘“”’
(a) ‘[3 ' (b) 1 [ i
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373
0° + cot 70°) (1 - cosec 200 4 +
weof 17 il 1 ((c) ‘;quc 20°+ tan 700) g
e (b) - (d) 1
o0 [SSC Tier-1 2017
a . 2 'r-12012)
( s % and 2sinc + 15cos“a =7 then then value of cote, jg
0% ] 3
s 5y (b) 3 ©) % @
@ 2 i ISSC Tier-1 2012)
o °], f : S cosf) :
e value of 0107 <8< 9L forwhich. 12 oS80 0y
i tr (b) 45° (c) 60° (d) None ofthese
(@) [S5C Tier-12012)
g + tand = 2, then the value of secf is
secC 7 5
o I £ ) 2 )
o) _?4_ (b) 2 2 (d) 4
[55C Tier-12012]
" 't';n28't31‘48 =1 then the value of tan?ie is
B (b) 1 (© 3 (d) 2
(@ [SSC Tier-1 2012]
+ secO = /3, then the value of cos + sec’d is
13.1fc039 ®) 1 © -1 d) 43
(a) [SSC Tier-I 2012]

g, 1f 2y cos® = x sind and 2x sec —y cosec = 3, then the relation between
19.

g Lidf=1 (d) &P +y’=4
@ 22+ =2 ©) £ et v [SSC Tier-12012]
ositive value of sin@ is
20. If secO + tan® = 43, thfﬂ the p ) B s
(@) 0 (b) 2 e [SSC Tier-I 2012]

4 .4
cos’p  sin B .
-4 lue of 7] : 20_
. If cos*a LS _1 then the va cos"a sin

cos’p  sin’P y @) 1
0 ) 8 [SSC Tier-12012]
(a) 4 (b)
1'( .
- g+1 (where B#'f) o
sin8-C0%, 77 (
22, Value of :;?-lg.ycosﬂ 1 1—cos® ) 1+_cogﬁ
1-sin®  (©) “5in@ sin®
L2 sin@ (b) “cost [SSC Tier-12012]
: cos® 0 in (2x—20°) = cos (2y +20°)
veangle x+y<90 and sin(
i :
acute po® ) is
bl g (© 1 @ 0
then the V2 (b) 712" [6SC Tier-12012]
(a) A2 ==
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Fovents 880 Highy Mothsrn g,
" “

24 N value of (4 s’ o o Cone'y pg
(a) {h) v

(c) 25 E i
4y ¥ ;
IOt O s v tan Gy - ) e 1 then the valie of 1y (l”!w
n
\ ')
CLI b & () /3 :
(3) i
2o My = cosect) = sint and ¥ = 8ec¢l - cosd) (he
3is then the Valug o 3’?‘{
(r". ?
@) 0 (b) 1 (¢) 2 » ¥
)3
27, 1f sin® + 5in®0 = 1 then the value of cos'?p 1 My
is +3CO508+3(-' .
(@) 0 b) 1 © -1 .
d) 2
28, If tan(x + y) tan(x — y) 1 then the value of tanx s 155 1
(@) 1 (b) 1
IS B
29 If cotA + cosecA =3 and A is an acute angle B V; 5C Tiez.; 5
(a) 1 (b) (c) % ) ilie of 054
S
2 l‘;gc--rh.'.’.; LT
30. The simplified value of 1 - —1%%+1—g.—cg%‘i —Sin4 . ;
in T-cos A is
(@ o (b) 1 (c) sinA (d;qw
[SSC Tier
1. If aisan acute angle ?d 2sina + 15cos?a = 7 then value of cotg ;s
@ 3 (b) © & @ 3
[SSC Tiee-t 2012
32. zf , ta;nB —cotd =a and cosB ~sin® = b then value of (a2 + 4) (B -1Pi
a (b) 2 (c) 3 (d) 4
[SSC Tier-t 2022

|
33.1f (a*-b?) sinB + 2ab cosO = a2 + b2 then the value of tanf is i

@ 3@-1) © 5(2-02) © La+r?) @ Pl

[SSC Therr ] 2
34. sin®21° + 5in%69° is equal to
(a) 2sin21°  (b) 2sin%9°  (c) 1 (d) 0
35. 8in?5° + sin225° + 8in245° + sin®65° + sin®85° is equal to

- @) 25  G () B e ile) 1.5 o il
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375
2o =1, —7 eIt (the Value of tan ¢ ig
et " ) 6 ) 42 (d) 5
4 : 2 4 [5s¢ lier-1 2042,
all red 13 13
Oy el ® F=x=1¥ (9 TSR 5 s
) % cos’a then the value of (cot6q, cot?q) ig
sil‘lzaﬁ (b) O (e) g (d) 2
i ‘ 185C Tier-1 2012
ez b Answers-l]ﬁ" (e
2.0 30 4@ 5 @ 6 @) 7. d) g ()§
(’] @ 12.) 13 g
0.(d 1L A9 28 ey e -
B 26_ ®) 27. (@) 28. (a) 2. (d) 39 (d) 8T (aysuicis ( d)f
o % 35 @ 36 @ 3 @ 38 @) | |
e - Explanatiof sy — R
2 - sec’® —tan2e = 1 (4x)2 — (%)2 =1
= 16(3&2—;)‘*1 = S(xZ__-li)._:%_
x
(0 2-c0s°8 = 3sinBeosp
Dividing both sides by cos?g
2sec’0 -1 = 3tan®
o, 2(1 + tan?0) — 1 — 3tan®
o, 2tan® — 3tang 4 1 — 0
= (2tang — 1) (tang® — 1)=0
= tanf = %—
but sing - CosO tan@ =1
- |
tang = 5
(b) Sin® + cogg — {2 cos (90° - )
0% sing 4+ cosO = 42 sin®
% cost = (3 2-1)sin®
ividing both sides by sin®
(a) Xsin® g 4 ycos®0 = sinBcosh - .
" YcosBsin2g 4+ xsinBcos* = sinfco T T Yeosn)
S'::ann%WC"ﬂmSC&"""er



or, sin

or, ysin® + xcost) =1

From second relation xsinQ) - ycos = ()

Squaring and adding (1) and (2)
(ysin® + xcos0)? + (xsin0 ~ y cos0)” = 12 4 (2

= yA(sin®0 + cos?0) + x*(cos?d + sin?0) = 1
inysinﬂcosﬂ will be cancelled out]

second method (Trial Method) :
We can guess from xsin = ycosB and that x = cogp 4, T
= cosB and y = sinB
If also satisfies xsin®0 + ycos>® = sinBcos
2+yr=1
(Third Method) :

Let xsinf = ycosO = k then sin® = % and cosf = _;CT

= Bln[i

Now from sin?0 + cos?0 =1

(5] +(5] -
2
(‘:15+*1§)=1 = kz(y i )=1
Y %y

— R+ =2

Again from xsin’@ + ycos®0 = sinBcosd

2. o3
o W %) g2
ka(xz““yz) Y = (xzyz Xy
k(x2+y2)=xy

Putting xy = k(x> + y?) in equation (i)
K(x® + y?) = K (x* + y?)?
= 1=x*+ y2
5. (a) Given A+ B=90° or, B=90°-A
cosB = sinA, sinB = cosA, tanB = cotA
and cotB = tanA
Hence given expression
= sinA sinA + cosA cosA — tanA cotA + sec’A- -~ tarh
=sin?A +cos?’A-1+1=1-1+1=1
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glementary Trigonometric Identitjeg 377

+ 300870 = 2(sin?0 + cos?0) + cos2p = 2 4 c0s20

0 ;
o ?in inimum value of cos?0 is zero

su:lnimu m value of given expression =2 4 g _ 2

o M 20 = sec® (sec?0 — 1)

‘0
seC 20 = (1 + tan2
f L = sec’d tan (1 + tan?g) tan?p < tan’ + tan“e

-

o +c062A =1 = cosA =1 —cos24 — sin?4
: (c) sinzA+sin4A=cosA+coszA=1 =
Now: (.- sin?A = cosA)

— cosecd =0 =45° e o
(d sec 0 0 = sec45° + o (- secdse - /2, cosec 45° = i2)

=

@ Squaring and adding (P sin@)? + (P cogg)2 _ (/BF +12

" Pein®+cos®0) =3 +1 = P2-4 P
= K3 = 2

= 6 .
5 (@ 2= 1=2 (cos%x + sin®a) - 3 (coghy + sintar) + 1
=2 {(cos?a + sin2e)?

- S | 2 3
3sin‘a cos? ( sin%q + cos’a)}

- 2 i
3 {(cos®a + sin2q)2 _ 2cos’a sin%a) + 1

R T 5.
C-a+b (“+b)3—3ﬂb(a+b),a2+b2=(a+b)2—2ab

here 2 = cos2a and b = sin?a)
3 {1 - 2sin2q cos®a} + 1
=2 - 6sin’a cos2q — .

05 — 3 + 6sin2g

=2 {1 -3sin2q cos?oe-1} —

2
cos*a + 1
2u,—3u, + 1 =2 (cosbq + sinct) — 3 (cost

Trick, since all the options are idependent o

f o, putting o, =
2u;—3u, +1 =2 (cos® 0 + sin®0) — 3(cos?0 + sin®0) + 1
=2(1+0)-—3(1+0)+1=0

We can put any value of o

o+ sinfa) + 1

L. (b) sin (x + ¥) = cos (3(x + y) = sin (%—3(-’5"“]!))
(x+y)=90°_3 (x +y)
or, 4(x + y) = 9Q°

or, 2(x+y)= 45°
tan 2(x + y) = tan 45° = 1
ol 1+ 5ec20° + cot70°) (1 — cosec20° + tan70°)
= (1 +sec20° + tan20°) (1 - cosec20° + cot20°)
. (1+ 1+s'm2{l°)(1_ 1-c0320°)

cos20° sin20°
" (cos 20°+1 +5in 20° \( 5in 20° — 1 + cos 20°
cos 20° sin20°
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o4 gin2
- o 0l gn"

sin
< 28in20° !32 =1

cos 20%8in 2

Zstn 20“ clo

2sina + 15(:032(1 =7

2gina + 15 (1 - gin?a) =7

15sinla — 2sina =8 =0

15sinc — 12sina + 10sino.— 8 =0
3sina (5 sina. — 4) + 2 (5 sina—4) =0
(3sina + 2) (5sino. — 4)=0

: -2 4
sInoL= "3 s §

14. (©)

EEER

But Ogas%

RN[eY

sina = % = cota. =

cosB cosB _ _
15. () T—_gin® ' 1+sinB 4

cosB(l+sinB)+cosB(l—sinB) pr

o (1-5in6)(1+sin0)
or 2 cosf =il
’ 1-sin’0
cosﬂ
=2
O 0528

== c058=% = 0 =60°

16. (d) Given sec6 + tanf = 2
sec?d —tan?6 =1

(sech + tanB) (secO — tanB) = 1
2 (sech —tanB) =1

or, secO —tanf = %—

Adding (1) and (2),
2secH = 2 + 1 é

)
secO = —Z—

Scanned by CamScanner



Elementnry Tri

. soi8 + 86
c0539+sec38+34’§- 1=3J§

| o
|
b 050 + sec’®@ =0
')
2y

(b) From first relation, tan® = 3

W= ;J4y2+x2

»

! Here p=2Y b=x

|

|, From second relatio
|

|

Scanned by CamScanner
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n, 2x sec6—Y cosecd =3

!
| ot 2x '__"EC-____‘“' 2}/

g o
or, (ZP%)WSB or, Em_s
or, f4y*+X =2 or, 2+af=4

0. (b) Given, secO + tand = V3
sec —tan g=1
(secd — tan®) (secOd * tan0) = 1
or, (sec®— tanB) f.@i- =1
or, sece-etan f—*‘ﬁ | :
i 2sech = 3+
(i) and (i) addin® se el
§,+_i -
= gecB=7 el 4’3
o =30°
sinf = Jf

2y

379-

y/ 4_1;2 rx

Y
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Lucent’s SSC Higher Mathematjgg

cos'a ;L__ 2
() + =1=sin’o+cos?q
21. ( COSZB Zﬁ
cos*a 2 .2 sin‘a
o= "—-Q——COS a=smo-—"—>5=
cos“fp sin“f
cos*a - cos’acos® _ sin®asin B sintq
Ol} 2 T
cos“f sin?p
cosza(cosza—coszﬂ) sinza(sinzﬁ_sinz a)
or, = ,
' cos’B sin’p
or cos’a _ sin’a 2 |
== " cos? |
“sjnz

o) i 7 )

sin“f  sin‘a 2 2 ’
= or, tan“p = tan“a =

cos’p cos’a B or, a=g

or,

4 . 4 .
cos B sin B _costa, sin‘a —
cosla sin‘oa cos?c. sina SECE el

Second method (tricky approach) :

cos?a + sina = 1

4 i d

cos o , sin"a . .

———=42=5==1 is possible only whe -
c052|‘3 smzfl P y na=g

Now put a =  and get requred value

sinB-cos6+1 _ Sinﬁ‘(mSﬂ‘l)xSinﬁ—(cosﬂ—l)
sinB+cos-1 sin8+(c058—1) sinB—(cosB—l)

(Sinﬁ—(cosﬁ-l))z

sin?6—(cos 6 — 1)2

22. (a)

sin28+(cosﬂ—1f—ZsinB(cosB-l)
sinzﬂ—(c0526+l-2cosﬁ)

sin’8 + cos20+1—2 cos 0 — 2 sinH cos 0 + 2sind
sin%0 — cos?0—1+2cos0
1+1 2cosB 231n9c059+2sm8
—c0s%0 - cos?0+2cosH

(--sin0-1 =—cos¥)
2(1 —cos —si118c056+sin9)
-2(c0528—c056)

_ 2(1—c058)(1+si119)_ 1+sinf
ZCOSB(I—COSG) > 9980
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) putting U = 60"
O TR S

=t 60° In cach option, only eption (@) gives 23,

q.@v‘ (2% . 120°) = cos (2y + 20°)

@ it @x - 20°) = sin (90° = 2 - 20°)

Feo s;:-zo“ =70° -2y

Cooh sec(x+y)=sec45° = ﬁ
4sec® +9 cosec’

#1941 +tan®®) +9 (1 + cot?e)
;4tan26+9 COtZB + 13

_(2tan®-3 cot8)? + 2-2 tan®- 3cotd + 13

 —(2tan®—3cotB)’ + 12 x 1+ 13 (" tanB-coth = 1)
put (2tan® — 3 cot8)?> =0

Required expression > 12 + 13 = 25 which is the minimum value
Note : Do not work -

(2tan@ + 3cotd)? ~ 2:2tan®- 3 coth as 2tand + 3eotd = O)
%, (@ tan (x +yY) tan (x —y) =1
1
= tan(x +y)’= m = cot (x_y)

= tan (x +y) = tan (90° - (x —y))
= x+y=90°-(x—y)
> 2=90° = Z=30°
2x _ o_ 1
tan“3 tan 30 73

%. (b) x = cosecB — sin®

1 . _ 1-sin*0 _ cos*8
~ sinB sing = sin® = sin®
-
3. C sin“0
similary Y = "059

4 4 4 -4
o2 =Cosﬁsm6 cos B+5m 9+3)
yz G + y2 8 sin?0 cos?8 \sin?0  cos’

6 a6
| : a2 0087 0 b ain B+3)
5‘ Pk e 6( sin0 cos?0
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cont’s gsC Higher Mamemaucs ~

Lit
(cn-;thqinzﬂ) 1ﬂlnz{lu;s li(tm ""ﬂlnzﬂ)
o 2
am’ﬂslnzn T )
3qinzllcnuztl+33In2[}c{mzﬂl 1

2gsin U*""H T gin%0cos”0

= Q08
- 8in%0 = cos%0

=1 =>sind= 1

2
sin0 + sin
' " 109 + 3c03“ﬂ + COS('B -1

3
=3

1.9 + 3cos
i — (cos'0)’ + 3(cos*0)” cos”0 + 3cos0 (cos?o)? 4 (cog2gy
~ (cos’0 + cos 20 -1 )
! _ (sin29 +sinB)’ - 1 & Cos?y _
% =13-1 (. sing * sin2 "

) 1-—1-_‘0

tan(x-n-y)r-tan(x-y)

) = cot (x —y)

28. (a) )
- tan(x+¥)=an(x-y

- x+y=5-@&-Y)

L tanx=1

N

T .
or, Zx=§ ==X =

(d) Given cotA + cosecA =3 "
We know that cosec?A — cot?’A =1 i

or, (cosecA + cotA) (cosecA —cotA) =1
or, 3(cosecA — cotA) 1-= 1
or, cosecA — cotA = 3 2

(i) and (ii) adding

2cosecA =3 + %:13—0

S5_h
or, cosecA = 3=p

b= {h2-p?=425-9=4

_b_4
COSA = =%

29.

30. (d) Given expression = 1 — 19_;_120? ATt lzifﬁi‘q = ETOI:A

_1-cos’A (1+cosA)(1-cosA)-sin’A

~-Aheped sinA(1- cosA)

(1 +cosA)(1—cosA) " l—coszA__-_Sﬁ'l_z_-i
(1+c05A) sinA(l—cosA)

=1L
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“raey

"1"‘(1-cosA) 1~(cos?
+ 20574 4 g2
Sin A *sin‘A)

1-cosA
=1-14cosds 1o )

: 1
SINA(1- C0s 4) = C0s A

: -ﬁﬂa + 15&52(1 = 7

pgno* 15(1 - sinfo) = 7

g ¢ +4=(tand - cotB)? 4 4

= tan0 + cot2g — 2tanfcotd 4 4
-tan'3+col:28._2+4

= tan B+C0t23+2 (tanB+

cotg)?
sin® cosﬁ)l
SINY_, cos§ SIN“0+ ¢
(cosB sin® cosBsiﬁ%B): 2 : 75
(bl__l)?'::((COSB-SinB)?'—l)z - Blsm :

2

= (cos’® + sin2g — 2sinBeosh - 1)2
= (1 -2sinBeosp 1)

= 4sin? 9c0528

L@+ (PP -12=

i Bs B4sin29c0529~.—_4
Eﬂ () (@~ b%) sin® + 2ab cos@ = 2 + b2

i dividing by a® + b2
\ b 2ab

a2+bzsmﬁ+ Y
we will solve it by trial

: (ai-bi)i( 2ab )22( -1)+4a_(a +b2)2

Bt (a -1-172)2 r: +f:');l

2 _ p? 2ab
F o & =b =sin® and = cosfcan be considered.
Iom (1) az ¥ b2 sinb an az + b'z

cosf=1

so that sin?6 + cos?0 =1

sin® _a*-b”
‘cosO 2ab

' % (o) sm7‘21° + sin269° = sin?21° + cos™21° =1
E (a) sin25° + sin225° + sin?45° + sin?65° + sin 85°

Hence tan® =
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Luent’s S8C Higl
3o

sgo 4 sin?28° +(J¥) +oull il FIOEEIL Con e g

e 4 8inas

('ir;f
“wain in226° 4 cos R25°) + % ?
dai. 1'32511). o+ (H I
w (8iN°D° + €
1 S .25
TSI L3 S
2oy == 4
« 2
3sin’a + 7 €08 ~ or, 4 cos’c =1
. @ Sl 2(1)4 7 cos?a = 4
oL .1.) o B0° . tana = tan60° = 3
or, Cosz(l =\2
4 in‘a
= cosa+ simn g -t e 2
37. @ X i 1 - cos?a =1+ cos’a —cos"a —._1 + cos Q(COS?'Q%])
: 2sinocosa| _ . 1.,
_ 1 - cos?a sin“at =1—( £ )2 G o
When sin’2a=0,x=1 3
L. 3
When sin2a=1,x=1-74=%
Second method 2
x = cos’a + sin’a = cos’a + 1 — cos“a
' 1 1
=c054a—2‘cosza'%+(§)z“(7)2+1
3
= (cosza —%)2"'1 )
11 3. .3
| When c052a=-% then x=(§—'2“') +i=%
1,3 1.3
2 _ il o] BB acdcuiisy
: When cosa—lthenx—(l 2)2+4—4 4-
? Minimum value = 43, maximum value. =1
r
-2 3 1 cos?
38. (@) sin®a = cos’a = g = ngzg = seco = cot2a. )
Now,  cotbo- cota = sec3o— seca (from (i)
= seca (sec’a — 1) = seco, - tanZa,
il SNt ginta
= C . —_———
95 cos?0 ~ cosia
s
=Slna= . 3_'2(1)
st 1 ("." cos’a =sn
Frde He

Scanned by CamScanner



