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Trigonometric Identities

ATngonometric Identity is a trigonometric equation
which is true for all values of the variable (s).
Let's disuss some trigonometric identities.

A

o) (s

In AABC, right-angled at B we have:
AB? + BC?= AC? (i)
Dividing each term of (i) by AC?, we get

ABz
AC?

BC? _ Ac?
AC?  Ac?

(;A_B_.)” \ [E_C.]" . [&9)’

AC AC AC

i.e., (cos A)? + (sin A)* =

ie.,cos? A+sin?A=1 veea(11)
This is true for all A such that 0° < A < 90°. So,

this is a trigonometric identity.
Let us now divide (1) by AB?. We get

AB? BC? _Ac?
AB2  AB? AB?

(&) ()
GF, |#ee=] | ==t] S]vm=
' \AB AB AB
i.e., 1 +tan® A =sec’ A veea (1)
Let us see what we get on dividing (i) by BC?2,
We get
AB?> BC? _AC?
BC?  BC?  BC?

o (2 (25

f.e., cot? A+ 1 = cosec? A weliv)
Note that cosec A and cot A are not defined for A =
0°. Therefore (iv) 18 true for all A such that 0° < A < 90°.
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Using these identities, we can €Xpress each
trigonometric ratio in terms of other trigonometrip
ratios, i.e., il any one of the ratios is known, we cap
also determine the values of other trigonometric ratios,

Let us see how we can do this using these identities,

Suppose we know that

tanA=71§ Then. cot A =3

3 =14 tartAmtbdn e A u
Since, SeC A=1+tan A—1+3—3.secA 75
and cosA=£
2
} ' 1
Again, sin A = V1 - cos?A = 1-%:5_

Therefore, cosec A = 2.

Example 1 : Express the ratios cos A, tan A and
sec A in terms of sin A.

Solution : Since cos? A + sin? A = 1, therefore,

cos?A=1-sin*A,i.e.cos A=+ ,}1 -sin2A
This gives cos A = [} _sin2 A

sinA sin A
cosA ] _sin2a

1 1
and sec A = COSA_J]

Hence, tan A =

-sin?A
Exzample 2 : Prove that

sec A (l -sin A) (secA +tan A) =1
Solution :

LHS = sec A (1 - sin A)(sec A + tan A)

1
= ( ](1 ~sinA) . SEA
cos A cosA cosA

(1-sinA)(1+sinA) _1-sin?A

cos? A cos? A
2
- cusgA -1 =RHS
Ccos“A

Example 3 : Prove that

cotA - cos A _ cosecA -1
cotA + cos A cosecA+1

i s



CosA 1-sino
Solutiom : LHS = S°tA - cosA  sinp ~ CO5A B. Evaluate : J—
COtA + cosA COSA Limng :
SlnA-l»coaA (1) sec + tan® (2) secO-tane -
(3) 2sech + tand (4) 2sec
Rt [ 1 _1] 1 g 6. Evaluate : (sin@ + cosect)? + (cos0 + sec8)?
v \stoA ") \smA ') coeecan) (1)7 + tan0
cos slnAH [smAH) (3) 5 + tan?8 + cot2
. (4) 5 - tan?6 + cot29 _
Example 4 : Prove that 7. Evaluate : (sin® + sec0)? +(cos8 + cosecf)?
sin®-cos6+1 _ 1 (1) (1+ sech. cosecB)®  (2) 1 + sech. cosech
sinB+cosf -1 o secO-tang * using the identity (3) 1 -seco (4) None of these
sec?0 =1+ tan?0. 1-cos
8. Evaluate :
m:smcewemuappty the identity involving 1+cos® :
sec 6 and tan 6, let us first convert the LHS (of the (1) cosecd - cotf (2) (cosecd - cotd)?
identity we need to prove) in terms of sec 6 and tan 6 by (3) cosecd (4) sin®
dividing numerator and denominator by cos 6. cos0 ]
LHS = - 9. Evaluate : e
l1-sin® 1+sin®
=sﬁn9—coa_ﬂ+1=tan9—l+sec9 (1) 2secH (2) 2c0s0
sinB+cos8-1 tan®+1-secHh (3) secH (4) cosd
_ ltan6+secO)-1 ((tan0+sec6)-1}(tan6-sece) | 10.Evaluate :
" (tan6-secO) +1 = {(tan0 - sec6) + 1)(tan 6 - sech) (cosech ~ sind) (secB - cos) (tand + coth)
. (1)1 (202
e (tan? 0 — sec? 6)(tan 6 - sec6) (3) 4 (4)6
"~ {tan® - sec® + 1}(tan 6 - sec@) 3
. sinb - 2sinv 0
_ -1-tan®+ sech 11. Evaluate : 2c0s%0 - cos B
~ (tan© - secO + 1)(tan 6 ~ sec6) (1) tan® (2) tan26
= | 1 (3) cotd (4) cot?e
= tan@-secd secO-tan@’ 12, _Sin®  1+cosé _,
which is the RHS of the identity, we are required l+cos8  sin®
to prove. (1) cosect (2) 2cosecd
(3) tano (4) 2tan®
SOLVED OBJECTIVE QUESTIONS 19, tanO+seco-1_
i i " tan@-secO+1

1. Evaluate : 1+sln9+1-sln9 " 1+sin® @) 1-sing@
(1) sec?®® (2) 2sec?® cos@ cos@.
(3) 2sech (4) sect cosf 4 LEsin6

2. cosec20 + sec?0 =? B) T simo 4) S cose |
(1) sec? (2) cosec?® 14. tan% + cot?0 + 2 = ?

(3) cosec?0+tan®@ () cosec’d. sec’® (1) cosec? (2) sec?

3. (1+ tan?6) (1 + sin 6) (1- 8in6) = ? (3) cosec?0 . sec (4) cosec? + sec?9
(mi 2)-1 16. If tanf + sin@ = m and tand - sin = n, then md - 3
(3)0 (4)2 =9

4. Evaluate : ot 02 (1) mn (2) 4 Jmn

—8 (3) m?n? (4) m'n®
(o =2+ @ 20 16. If cosd + sind =2 cosd, then cosb - Sinf = ?
y 041 o 280 (1) 2sind (2) V2 sin@
() Seco-1 @) Seco+1 (3) sind (4) J3sin®
P et |
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17. If sin6 + cos6 = p and sec 6 + cosecd = g, then
qp*-1) =7

(p 2)2p
(3)3p (4) 2p?
p*-1
18. If sech + tan6 = p, then r—=?
p+l
(1)sin @ (2) cos O
(3) secH (4)tan 6
a? B*
18. If x= a sinB and y = b tan®, then e g 2
x? y
(1)1 (2)-1
(3)2 (4) 4
20. If j::;%‘:;: m and %10%;1 n, then (m? + n?) cos?p
=2
(1)n (2) 2n
C (B (4) 2r2

21. If cosect - sin@ = | and secO - cosd = m, then
P2 (R+m?+3)+3="
(1)1 (2)-1
(3)2 (4) 4
22.fx=rsinAcosC,y=rsinAsinCandz=r
cosA, then x® + 12 + 22 =7

(1)r (2)r?
(3) 2r2 4
23.If tan A = n tan B and sin A = m sin B, then
m? -1
n? -1 *
(1)cos A (2) cos?A
(3) 2cos?A (4) cos®A

24.1f xsin* + ycos®0=sin B cos 0 and xsin B =y
‘cosf, then 2 + 2 =7

(10 (2)2
(3)4 41
28, 2sec?0 - sec'd - 2cosec?+ cosec* H =7
(1) cot*6 - tan‘d (2) tan* - cot*®
(3) cot*6 + tan‘d (4) cot®d - cot*a
28. (sinb + cosect)? + (cosO + sechd)?=?
(1) tan®0 + cot?0+ 9 (2) tan®@ + cot? @ + 7
(3) tan? + cot?@ + 5 (4) tan? + cot?0 + 8
27. (1 + cot@ - cosect) (1 + tand + sech) = ?
(1) 1 (2) 3
(3) 2 (4) 0

tan@+secf-~1
“ tanB-secB+1 =7

1-8inb
1)1 +s8in@
() 2 cosB
cos@ cosh
@ 1+sing (4) 1-s8in6

29.1f (1 + cosa) (1 + cosP) (1 + ¢ )=(1~ 1-
b « 0sy) = (1 - cosa) (

(1 - cosy), then one of the values of each mem-
ber of this equality s :

f—"——-——-\
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(2) sina . sinf . siny

(1) sin%a sinf . sinY (4) cosc. cosB . cosy

(3) cos?a . cos?p cos™Y

cos A
sin A ——=q,thentan A=7?
30. If SnB = p and cosB 9

2 1 q q2__1
'q = i—“
“]t% l-'P2 (2) p 1_p2
2
2 q (g°+1
g [1-9 +-1
(3;*;Jl_pz 4) pJup" .

31. If a cos® 0 + 3a cosh. sin?@ = mand
asin® + 3a cos? 8. sind = nthen

2 2
(m+n)3 + (m-n)3 =7

2

(1) 2a (2) 5,3
2 1
@) .3 @ 5,3
32. 2 sec’d - sec'0-2 cosec?0 + cosec'0=7
(1) 1 + tan®@ (2) 1 - tan®@
1-tan®@ 1+tan®0
(3) tan*@ (4) tan*e

33.1f 2 tan’a . tan?p . tan? y + tan%x . tan®p + tan?p.
tan?y + tan?y. tan%a = 1 then sin? o + sin?p + siny
=7
(1)1 (2)-1
(3) £1 (4)0

cos*a  sinta

34.1f mza singﬂ = 1 then
sin‘a + sin‘f =7
(1) 2sin’e: . sin?B (2) sin*a. sin?f
(3) sina.. sinf (4) 2sina. sinf

36. If 10 sin*at + 15 cos*a = 6 then
27 cosec®o + 8 secto = P

(1)25 (2) 250
(3)24 (4) 240

38. The least value of sec?8 + cosec2d is
(1)3 (2)8
(34 (4) 7

37.1f cot o + tana = m and

- cosa en
cosa =nth

1

(1) (mn?)3 - n (nmz)§ =1
1

(2) m (mzn)s -1 (ma)sl = ]

1 1
(3)n (m2)§ -m [m2)3 =1

(4) None of these
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2sin l-coso+ 50. (sinA 2
”'El+ma+amn = y then -———l———-..ﬂ“_ﬂ‘__? « (8inA + secA)® + (cosA + cosecA)? = ?
tsina = (1) 1 + secA. cosecA  (2) (1 + secA. cosecA)?
i 1 - (3) secA.cosecA+2  (4) (2 + secA. cosecA)?
y Yy secA~-1 sinA-1
3) -y (4] L4y B1. cot®A [1+sinA]+seczA (1+EBCA] =7
2 (1)0 2) 1
3. 1- lm__y_+_l+cosy siny (3)-1 :415“-‘%
l+cosy  siny  I-cosy - ©
(mo @1 pa, Jitome, jl-omd
(3) siny ) e Yi-cos8 Y1l+cos6
Wifgixn f :!_1% o :n are the roots of the equation ax? :;}25“’9 :23‘3059
Ma?+P+2ac=0 (2)a®- 1+ 2ac
- =0 cos A.cosec A -sin A.secA
@)@+ +2ab=0 (4 @-b*-2ac=0 B cos A +sin A =
tan®0 cot®0  1-2sin? 9 (1) cosec A-sec A (2) cosec A + sec A
41. - sin“@.cos“0
1+tan?0 l+cot?6  sinf.cosb - ' - 2’;‘23“:";;% 2taif’:‘f:‘* aonh |
(m1 20 (o @1 '5
(3)3 (4)2 (3)-1 (4) 2
5 ol B5. tan? A . sec? B~ sec? A . tan? B = ?
42.1fT, = sin' + cos™ then ——> =7 ()tan? A-tan? B (2)tan?A + tan? B
t (3) 2tan? A (4) 2 tan* B
(1) sinB. cosO (2) sin®0. cos?0 T i
(3) sin?0. cosP (4) sinB. cos?0 58. e = i:
e sin?8 __ _cos?0 _, (1) tan A (2)2 tanB
¥ l+cot® 1+tan® (3) tanA + 4 (4)tan A . tan B !
(1) sin®. cosd (2) sin® sinB8-cosB+1 _,, '
(3) cosB (4) sin?6. cos®0. 57. Gino+coso-1 li
then = 0 4)2 tan 0 !
(3) mn (4) m?n 58 cosB-sinb+1 _, |
48. sin®A + cos®A + 3 sin?A. cos?A = ? * cosB+sinb+]
(1)1 (20 1
33 (4) 4 1) cosec-coto (2)sec® -tan@ |
2 - i inx + cosx)? + 4 (sin®x + cos®x) _
48 E';sinx cosx* +6 (s X (3) 2 cosec & (4) 2 cot @ !
(1) 11 : (2) 12 1 £ 1 - i 4§
(3) 10 (4) 135, el 80 9. GecA+tanA  secA-tanA
47. If (secA + tanA) (secB + tanB) (secC + -
(sech ~tan A) (secB - tanB) (secC - tanC), then {;} dn o :j; -
cachu] . one is equal to @) -1 80. (secA +tan A- l}{!ﬂﬁ-mﬂ"'l] -: ‘
(3 21 40 iy 7 s
48.1!'351:101-5::059-5then53£n6-3cos&=? 1
(1)3 (2)-3 1+sin6-cos® 2_ » ;
(3)4 4) £3 *(1T+sin0+cos6
4xy 1-cosB 1+cos @
49, sec®0 = e+ U is possible for 5 v (@) T oost
()x=y (2)x<y doib " _cosb
B x>y 4=y (3) T-coso (4) T{cos0
L EME 201 )
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62. [tan9+ ] +[tanﬂ--—-——] =9
cos0

cos0

1+sin20 " 1+sin?0
W sine @ | 1=sin?0
1-sin? ¢ g 1-sinZg
) 1 tein?e 4) “| TrsinZ0

1 1
— S— o
63. [secze—c:szﬂ msuze_smze] sin? 0. cos? 9=?

1-sin?0.cos@
) 2+sm20.c0s26

1+sin?0.cos2p
2 +sin?0.cos?% 9

1-sin?0.cos2 0
(3) 2 +sin?0.cos2 ¢

84.(1+cotA—eosecA}[l+tanA+sccA)=?

4)1

(1)1 (2)-1
(3)-2 (4)2
65. tan® 6 + 3 tan? . sec?0 + 1 =7
(I)tan®0+ 1 (2) sec®@
(3) sec*o (4) sec®®
66.1fx=asec® +btan@and y=atan 6 + bsec o
then - 2 =7
(1) @ p? (2) 2a®
(3) 2p° (4) a®+ B
W.Iffmse + %s&nﬂ =1and ﬁsma—%cose =1
y?

then, ==+ =7
a? p?

(11 ' (2) -2
(3)2 (4)-1

68. If cosec 8- sin 6 = a®; sec - cos 6 = b° then
a’b* (a’+b‘] =1
(1)1
(3)2

(2)-1
(4) 4

TRIGONOMETRIC IDENTITIES —
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(2) -2
(3)-1 (4)1

- 12 B+ 3 slnmn
+cos’0=1then sin 45
n.gzrggsm“9+2sin‘ﬂ+2sln’9—2=?

(12

(2) 2
((:13::; (4)4
...p2_—_1 =7

73. If sec 0 + tan 8 = p, then p2+1

1)sin 6 (2) cos 6

:3;50.(:9 (4) cosec®
74.1fsin 0+ cos 8 = J2 sin (90°-6) thencot6="7

(1) J2 (2) V2-1

(3) J2+2 4) J2+1

QUESTIONS ASKED IN PREVIOUS SSC EXAMS

786.If cos® + secO = /3, then the value of cos¥ +

secd is
(1o

(3)-1

(2) 1

4) J3
[SSC Graduate Level Tier-1 Exam, 2012]
76. If for all real values of o,
X = cos*o + sin’w, then the range in which x lies
is }

3 3 13
—<x<l — i e e T
(1) 2 (2) 25X T
13 1
—=<x<1 —<x<
@ g =% (4) 5 sx 2

[SSC Graduate Level Tier-I Exam, 2012]
77.1fsecO+tan 6 =2, then sec 0 is equal to

7
(5 @

5
@ 5 @ =

[SSC Graduate Level Tier-1 Exam, 2012
78. The least value of 4 cosec®x + 9sin?q is:

(1) 14 (2) 10
2 2 @ 11 (4) 12 .
s :y=bsin®, X3, (y)s _ [SSC Graduate Level TierI Exam, 20
69.1fx=acos’®; y=bsin0, then (q) "’[bJ ?| 78.The simplied value of
(11 (2)0 sin? A 1+cos A sin A
(3)2 (4) 4 1+cosA — snA ~ l-cosa 'S
1+sin® _ [1-sin® (1) cosA (2) 0
70 {i—emo "Viteme " (3) 1 (4) sinA
i Gt . [SSC Graduate Level Tier-I Exam, 2013l
ec (2) seco 80. If tan® - cotd = a and cosd - sind = b, then the
(3) 2cos 6 (4) cos B value of (a® + 4) (b - 1)? is :
7l.lfx=asec9.cos¢,y:bsecﬁ.amq;andzmctan (1) 4 (2) 1
X2 y? 22 (3)2 (4)3
0then ;1—+-g-2-—;5=-? [SSC Graduate Level Tier-l Exam, 2013
,————-——._\— -
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81.1fsin o + sin? B = 2, then the value of

a+B)
2 is
(1)1

(3)0 (2)-1

[SSC Graduat i
uate Level Tier-I Exam, 20
82.1f tazn 0 . tan 26 = 1, then the value of sf.i.n2 2;“
tan? 20 is equal to '

3
w3z (2) %

3
@37 (4)3
[SSC Graduate Level Tier-1 Ex
- am, 2011}
83. If x = cosecO - sind and y = secO -
wiiltie. of y cos0, then the

2.392 (x"+ y"-i- 3) is
(110
(3)2

(2)1
(4) 3
ISSC Graduate Level Tier-I1 Exam, 2012]

n
84.1{0<0 < =, 2y cosf = x sin0 and 2x secO - y

cosect = 3, then the value of 2 + 4y is
(N1 (2)2
(3)3 (4) 4
2 [SSC Graduate Level Tier-1 Exam, 2012]
88. If sind + sin?0 = 1, then the value of cos'?0 +
3c0s!%9 + 3cos®0 + cos®® - 1 is
(1)o (2)1
(3) -1 (4) 2
[SSC Graduate Level Tier-I Exam, 2012]
88. If sec x + cos x = 3, thentan? x - sin® xis
(1)5 (2) 13
(3)9 (4) 4
' [SSC Graduate Level Tier-I Exam, 2012]
87.1fsin p + cosec p = 2. then the value of sin” p +

cosec'p is
(1) 27 (2)0
31 (4)2

Graduate Level Tier-1 Exam, 2012]

88. If sin 0 + sin®  + sin® 0 = 1. then cos® 0 - 4 cos*
g + 8 cos? 0 is equal to

(12

(3)4

(2)1
(4)3
[88C Gradunate Level Tier-1 Exam, 20 12]
88. Value of
2 [al:ns 9 + cos® 8) -3 (sin® 0 + cos*e) + 1 is
(1)4 (2)0
31 (4) 2
Graduate Level Tier-I Exam, 2012]

80. Ifxsin“3+ycos36=51n8cos{]andxslnl}=ycos
9,sin0#6,cos0#0, then 2 + y*is

: 1
m 7z

31

1
2 3

4 J2
[88C Graduate Level Tier-1 Exam, 2012]

TRIGONOMETRIC IDENTITIES
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91. sec* - sec? B1s equal to
(1)tan’6-tan*@ (2)tan®* B + tan* o
(3) cos* 8- cos®* 0 (4) cos®* 0 -cos* 0
[SSC Graduate Level Tier-1 Exam, 2012]

92, ltfcos A +cos?A =1, then sin? A + sin? A is equal
(4]

(11
(3)0

1
2 3
(4) -1

[SSC Graduate Level Tier-I Exam, 2012]

93, If secd - cosecd = 0, then the value of (secd + co-
sech) is :

3 2
(1) % @7
30 4)2,3

[SSC Graduate Level Tier-I1 Exam, 2012]

94.1f psin @ = J3 and pcos 0 = 1, then the value of
pis:

2
(2) 7B

(4) 2

1
111'2"

-1
(3) B
[SSC Graduate Level Tier-1 Exam, 2012]
95. If x sin% + y cos% = sind cosd # 0 and x'sinb -y
cos0 = 0, then value of (@ + 1) is :
(1)1 (2) sind - cos®
(3) sind + cosd
(4)0
[SSC Graduate Level Tier-I Exam, 2012]
96. If u, = cos"a + sin"a, then the value of 2ug - 3u,
+1lis:
(m1
(3)6

(2)4

(4)0
[SSC Graduate Level Tier-I Exam, 2012]
a7. IfOsasg and 2sina + 15 cos?a = 7 then the

value of cota is :

1 5
W3 (2) 7
..
@z
[SSC Graduate Level Tier-1 Exam, 2012]
08. If 3sina + 7 cos®a =4, then the value of tanais

(3) >
)3

(where 0 <a<90°)

) Jz 2) J5

3) J3 4) Jo
lssccposla:m-hunt Intelligence Officer

Exam, 2012]

7
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99. The value of
(secO — cosb) (cosech - sind) (tand + cotd) is
3
(11 (2) 2

(3)2 4)0
ISSC CPO SI & Assistant Intelligence Officer
Exam, 2012]

2
100. If cos*0-sin‘@ = 3" then the value of 2 cos?8-1

is

1o 2) 1

2
® > @ 5

[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2012]

' 101. If tan @ = 1, then the value of

8sinB + 5cos 0
sin®0 - 2c0s0 + 7cosO -

1
(1) 2 {2]25‘

4
@3 @3

[SSC (10+2) Higher Secondary Level Data Entry

Operator and LDC Exam, 2012]

102. If 8 be a positive acute angle satisfying cos® 0 +
cos* @ = 1, then the value of tan® 0 + tan* 0 is

3

(1) 2 (2)1
1

(3) > 40

[SSC (10+2) Higher Secondary Level Data Entry

Operator and LDC Exam, 2012]

103. The simplified value of (sec A - cos A)? + (cosec A
- sin A)? - (cot A - tan A)? is

1
(1)o (2) 2

31 (@) 2
[SSC (10+2) Higher Secondary Level Data Entry
' Operator and LDC Exam, 2012]
104. If 6 be an acute angle and 7 sin® + 3 cos?0 = 4,
then the value of tan 0 is

1
1 J3 (2) T

(31 (4)0
[SSC (10+2) Higher Secondary Level Data Entry

Operator and LDC Exam, 2012]
108. The minimum value of 2 sin? 0 + 3 cos? 0 {s

(mno (2) 3

(3)2 41
[S8C (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2012]

TRIGONOMETRIC IDENTITIES
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108. If sin + cosecd = 2, then the value of sin®0 +cosecy)
when 0° < 8 <90° 1s
(1o (2) 1

e b e H«!lfry Level Data Entry
2 er con
NG ERss . Operator and LDC Exam, 2012)

1
107. If 2cosf - sinf = " 5.

(0° < 6 < 90°) the value of
2 sin0 + cosb is

(1) 71; (2) y2
3 V2
B 7 .

[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2012]

sinB+cosB i
108. If ey 3, then the value of sin*d - cos%
is
1 2
(W3 @ 3
3 4
(3) 5 (4) 5

[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2012]
109. If sec?® + tan®@ = 7, then the value of 8
when 0°<0<90° is
(1) 80° (2) 30°
(3)0° (4) 90°
[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2012]
110. If cos®a + cos?p = 2, then the value of tan® o + sin®

Bis:
(1)-1 (2)0

1
(3)1 @ 73

[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2013]

. 7
111.If sin ® - cos 0 = 13 and 0 < B < 90°, then the
value of sin 8 + cos 8 is
17 13
(1) 13 (2) 17
1 1
(3) 13 (4) 17

[SSC (10+2) Higher Secondary Level Data Eatry
Operator and LDC Exam, 2013l
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112. The simplified value of
(see x sec y + tan x tan yln"[mxtﬂny+tanx

sec y)lis:
(1-1 (2)o
(3) sec?* x (4)1

[SSC (10+2) Higher Secondary Level Data Entry

Operator and LDC Exam, 2012]
118. If sinb + cosech = 2, then value of sin'®g + cosec'%g

is equal to :
(1)1 22
33 (4) 100

[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2012]

114. The value of (sec8 - cos6) (cosecd - sinf) (tanB +
cotf) is ¥

(11 @) %

(3)2 (4)0
[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2012]

15
115. If 8 be acute angle and cos 8 = = then the value

17
of cot (90° - ) is
248 8
(1) 15 (2) 15
J2 8v2
(3) 17 (4) "F

[SSC FCI Assistant Grade-III Exam, 2012]

116. Ifsec?0 + tan?0 = % then

sec'f —-tan‘f=
7 1
(n 12 (2) 2
5
8 = 41

[SSC FCI Assistant Grade-III Exam, 2012]
117. If cos x + cos y = 2, the value of sin x + sin y is
(1)o (2) 1
(32 (4)-1
[SSC FCI Assistant Grade-III Exam, 2012]
118. If sec § + tan 0 = 2, then the value of sec 8 is

% (2)5

(3) -i— (4) J2

[SSC Delhi Police S8.1. Exam, 19.08.2012]

118. If cosec 0 - sin 8 = land sec 0 - cos 0 = m, then the
value of Bn? (B + n? + 3) is
(1)-1 (2)0
(3) 1 (4)2

[88C Delhi Police 8.1. Exam, 198.08.2012]

TRIGONOMETRIC IDENTITIES

{ EME.208 )}
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tan57°+cot 37°
m is equal to

(1) tan 33° cot 57°

(2) tan 57° cot 37°

(3) tan 33° cot 53°

(4) tan 53° cot 37°

[SSC Graduate Level Tier-II Exam, 16.09.2012]

121. If tan 76 tan 20 = 1, then the value of tan 30 is

120. The expression

1
s @ -5
’ 1
® 75 @ -3
122.If tan © = 2, then the value of
8sinO+5cosH

sin30+ 2cos®0 + 3cos 0 '

21 8
(1) 5 2) 5
™. 16
(3) 5 (4) 5

[SSC FCI Asstt. Grade-III Exam,
11.11.2012 (Ist Sitting)]

(200823—1 l+tan® 1-tan®
123. The value of I-tan® 1+ tan®is
(1) 4 2)1
(3)3 (4) 2

[SSC FCI Asstt. Grade-III Exam,
11.11.2012 (IInd Sitting)]

124. If cos B + secB = 2, the value of cos®0 + sec®d is
(1) 4 (2) 8
31 (4) 2
[SSC (10+2) Level Data Entry Operator
and LDC Exam, 21.10.2012 (Ist Sitting))

126. The numerical value of

5
2 .
=T + 1+cot29+35m Bis:
(1) 5 2)2
(3)3 (4) 4

[SSC (10+2) Level Data Entry Operator
and LDC Exam, 21.10.2012 (IInd Sitting)]

cot30°-cot75°
126. The value of T e "ens I8

(2)1
(4) -1

(1)0
3 J3-1




127. The value of
cot 6.tan(90°-g) - 8ec(90° - 0) cosecd + (sin? 25° +

sin®85°) + J3 (tan 5° tan 15° tan 30°. tan75°,

tan 85°) is :
(1 (2) -1
(3) 2 4o

ISSC (10+2) Level Data Entry Operator
and LDC Exam, 21.10.2012 (lind Sitting)]

sin+cos® 5 tan?9+1
lﬂ!.!fm—4.thevalueof tda.3 1B
25 41
IUT‘E (2) 5
41 40
(3) 20 @) 77

[SSC (10+2) Level Data Entry Operator
and LDC Exam, 28.10.2012 (Ist Sitting)]

2]
129. If tan[g-—-z—] = JE, the value of cos@ is :

1
@ 75

(4) 1

ISSC (10+2) Level Data Entry Operator
and LDC Exam, 04.11.2012 (Ist Sitting)]

= ANSWERS =)

(1)o

1
(3) 3

TRIGONOMETRIC IDENTITIES

—

1.(2) 2. (4) 3. (1) 4. (3) 5. (2)

8. (2) 7. (1) B.(2) 9. (1) 10. (1)
11.(1) 12. (2) 13. (1) 14. (3) 15. (2)
16. (2) 17.2) | 18.(1) | 19.(1) 20. (3)
21. (4) 22. (2) 23.(2) 24, (4) 25. (1)
26. (2) 27.(3) | 28.(4) | 29. (2) | 80.(1)
31. (2) 32. 3),| 383.(1) | 34. (1) | 38.(2)
38. (3) 37. (1) 38. (2) 39. (4) 40. (2)
41. (2) 42. (2) 43. (1)| 44.(3) 48. (1)
48. (4) 47.(3) | 48.(4) | 4p. (1) | s0.(2)
B1.(1) 82.(4) | 83.(1) | Ba. (2) | B8.(1)
B8. (4) 87.(1) | s8.(2) 89.(1) [ e0.(2)
61. (1) 62.(2) | 83.(3) | ea. 4) | e8. (2
8a. (1) 67.(3) | e8.(1) 69.(1) [ 70.(1)
71.(1) 72.(1) | 78.(1) 74.(4) | 78.(1)
78.(1) 77.(4) | 78.(4) | 70. (1) | so0.(1)

= —(_EME-206 )—

81.(3) | 82.(3) | 83.(2 MM_EE
88. (1) 87. (4) 88. (3) 89. (2) M
91.(2) | ©2.(1) | ©38.(4) | ©84.(4) M
96.(4) | 97.(3) | 98.(3) | 89.(1) m_o_._.[_;i
101.(1) | 102.(2) | 108.(3) | 104.(2) IM
108. (4) | 107.(3) | 108. (3) | 108. (1) uo_._[ﬂ_
111.(1) [ 112.(4) | 113.(2) | 114.(1) 11_5;(_2_’_
116.(1) | 117.(1) | 118.(3) | 119.(3) 125_{_23_
121.(3) | 122.(1) | 123.(4) | 124.(4) ua;“l
126.(4) | 127.(1) | 128.(3) | 129. (3) _
(== EXPLANATIONS =)
1 1
1.(2) l1+sin® 1-sin®

1-sin@+1+sing (on taking LCA

(1 +sinB)(1 - sin0)

= 22 [*1~sin? 8 = cos2g)
cos< 9
1
= 2sec? ['-'Secﬂ _ ——-]
cosf
2. (4) cosec?0 + sec2p
1 1 cos?0+sin2g
i o e— 3
sin“® cos“® cos 8 sin“@

1 1 1
= = X = cosec?f sec2d
sinZ@ cos?p sin? 0 cos?p

3. (1) (1 + tan? 9) (1 + sin ) (1 - sin )
= (1 + tan?0) (1 - 8in%0) = sec2q cos2g

[~ 1+tan?6 = sec2gand | ~8in?9 = cos? ]

1
= -{;—E—coszs= 1

s“0
v sech = Secd g )
cosh cosze
tano 0 Sin9+sin9
+ sin SR
4. = B
@) tan® -sing sing
-sind
cosb
sinﬂ( + l] .. +1
- cosf _ 080 = Sech+1
sinﬂ( : —1] — -] Secd-1
cos0 cos@




[L-sin® _ fl—s!nexl—slnﬂ
Yi+sin® V1+sin6 1-sine

{Multiplying and dividing by (1 - sing)]

5. (2)

_[a-sine? _ [a-siney?
“Y1-sinZe V cos?e

_ (1-s1ne]2 _1-sin®

cos @ cos@
_ 1 _ sme_
cos® cosp - ecO - tan®

6. (2) (sin® + cosech)? + (cosB + sech)?

= (sin?0 + cosec?0 + 2sind cosech) + (cos?8 + sec?0
+ 2cos8 sech)

=(sln29 + cosec?0 + 2sing —-1—)
sin®

& (coszﬁ +sec?0 + 2(:059—1—-—)
cosb

[

(sin?0 + cosec?d + 2) + (cos28 + sec0 + 2)
sin?0 + cos?0 + cosec?0 + sec?0 + 4
1+ (1 + cot?0) + (1 + tan®g) + 4

[ cosec?0=1+cot20, sec?f=1+ tanzﬁl

7 + tan?0 + cot29

1 V¥ 1 P
G —
7. (1) (slna+cosa] +(coa +sme)

1 2sin0
+
cos

1 2cos®
sin?g sinf

+cos?9 +

=sin?@ +

cos?0

1 1
e
= (sin®0 + cos?e) +((‘.0829 sinza]

sin@ coaﬂ]
+
cos@ sin®
: 5., [5in®8+c0s?0)  3sin?6+cos?e)
=(sin?@ +cos?8) +| 512 gcos2 0 " stn6cos®

1 2
+
sin?@cos?0 sinBcosd

=14+

_(-cos®)® _ (1-cose)?
“1-cos?8  sin?9

[+ 1~-cos?@ = sin? 6]

1-cos6)? 1 coSB]z 2
..[ ) =[B]I'IB Sinb = (cosech - cot0)

sin@
cosh cosf
9.1
(1) 1-sinB 1+sinB

_C0s0 (1+sin6)+ cos® (1 -sind)
(1-sin@) (1 +sing)

_C€os0+cosBsinB+cosd—cosBsind

1-sin?g
2cos8
= e ] — 2 - 20
=5 [+*1-8in“ 0 =cos” 0]
2
T cosh gec&
10. (1) (cosech - sind) (sech - cosh) (tand + coth)

1 sin® cosO
““J [m*‘“‘*]{m*m)

1-sin?0 |[1-cos?0 sin20 + cos2 @
ke sin@ cos@ sinf.cos@

_cnsze singex 1
" sin®  cos®  sinBcosO

[~sin?0+cos20 =1

_sin?0cos?0 _ ;
sin? 0 cos? @

sinf-2sin®0  sind (1 - 2sin2p)

&) 2c0s20-cos® "~ cos® (2 cos?0 - 1)

11

sinb{1-2(1-cos®0)l  ging (2.c0s%0-1)
- - =

cos8(2cos?0-1) = o8 (2 cos?8-1) e

sin®  1+cos® sin?0+ (1+ cos6)?

12.(2) 1 +cosf sin0 sin®@ (1 + cos )

sin20+1+ 2cos0 + cos? 9
sin6 (1 + cosB)

_(sin?0+cos?6) + 1+ 2cos 0

2
1 2
N (” sin® coso} WAk RN, sin0 (1 + cos )
1-cos0 1-cos0 _1-cos® " 1+1+2cos0 tanPa s cos?ow 1}
8.(2) 1+cos® 1+cos® 1-cosd sin 0 (1 + cos0)
=== ' —{ EME-207 )
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2+2cos0

” =_2(1+cosH)
sin® (1 + cos @)

sinB (1 +cosH)

2
. b —— =2 cosecd
{tane+sec0)—1

tano + secd -1
i1 " tan@-secf+1

tan® -sech +1

_ (sect + tan) - (sec? 6 - tan? )
tanf-sech +1

TRIGONOMETRIC IDENTITIES

[ sec?0-tan20=1]
” (sec + tan 6) — (sec + tan6) (sec® - tan o)

tan@-secO+1

_ [sec8+ tan6) [1 - sech - tan )]
B tan® -sech+1

=[aec9-|- tan @) (1 - secd + tan0)
(tan® - secO+1)

_(sec8 + tan 6) (tan 6 - secO + 1)
(tan® -secB +1)

= sech + tanb

1 sin®

cosB cose
ALITER

tanB+sccB-—1_
tan® -secO+1

I+s!n6
cos®

(sec®+tan@) -1
tan® -secH+1

1
T sech-tan@-1

['.'sec9+tan9=
tan0-secf +1

l-st;-.t:(ntxamﬁx 1
" tan@-sec8+1 sec-tano

1
" sech-tan®

= sech + tand

.w 1
[' secO - tan@

1 +sln0 1+s8in®
00!9 cos@ cosf
14. (3) tan?@ + cot?0 + 2
= tan?) + cot20 + 2 tano cotd
= (tan® + cotf)?

(sln&_'_cosﬂr_ sin? 0+ cos? ¢ 2
= cos® sin@ 8inBcosd

1
sec9~tan3]

=s8ec + t.ana]

[tan®.cotf =1

2
1 1
z('l"e coseJ = sin®Q cos2g cosec?p sec’p

e

—

L=m9+sm9]=—(t.ana—am91= ;
= 4 tan0 sin®

[+(a+b)? - (a-b)? = agy
and 4Jmn = 4/(tan0 +sin) (tan® - sin6)

2

sin®0 o

=aytan?6-sin?0 = 4f——5 ~sin 0

J;mﬂe-smzacosze
il 3
cos“ 0

|sin26 (1 - cos? 6)
Y cos?0

=4

sin? 0
cosO

sin%@
\'cnsze

ino R0 deinbiand
-%nﬂme sin

e ﬂlz— l'lﬂ =4.JE
18. (2) cosb + sind = J3 cos 0

= (cos@ + sinB)? = 2cos?0

= €052 + sin?0 + 2c0s0 sind = 2cos20
= 08?0 - 2cos0 sind = sin20

= 08?0 - 2cos0 sind + sin20 = 2sin2g

= (cos8 - sinB)? = 2sin20
= cosB - sind = /5 5inp
ALITER

cosB + sin@ =J§COSB

-
= (cos® + sinf)? = {\Ecosﬂlz
= €050 + sin®0 + 2sind cosh = 2cos20
= 05?0 - sin? = 2sin0 cosd
= (cos@ + sing) (cos8 - sing) = 2sind cosd
2sinfcos @
cos0+sind

2sinBcosd
2cosB

= c086 - sinf =
= €080 -58inf =

["cos0 +sin® a_ﬁcosﬂl

= €080-sinb = /3 ging
17.(2) q(p* - 1)
= (secB + cosec) {(sind + cos6)? - 1}

1

1
= (Eo—s-s- m) {sin?0 + cos20 + 2sin® cosd -1}

= _EME-208 )- >



sinB® + cos0
~ | cosfsing

)(1 +2 sin@ cosd - 1)

sin@ + cos® 2
- cosOsin® ( sin® '3039)-2(sln3+cuse) 2p

Y p _ (secO+tang)? -1
18 2+1 (secO+tang) + 1

sec 0 + tan? 1“0 + 2secftan6 -1
aec 6+ tan® 0+ 2secOtanf+1

_(sec®0-1) + tan? 0 + 2secOtan®
sec” 0+ 2secOtan0 + (1 + tan2 g)

=tan28+tan23+2sec0 tan@
sec? 0 + 2secOtan 0 + sec2 0

_2tan29+2tanesec9
2sec? 9+ 2secHtan®

- 2tan 6 (tan 6 + secH)
" 2secH (secO + tan 0)

tanB
secﬁ

sin®
cosO.secO

=sin 0

a2 2 2 2

b
19,(1;_.._1.’_5_“ 2az‘z _
x* y a“sin“® b“tan<o

[ x=asin6,y=btan#)

=; - _l__. = cosec?0 - cot?0

sin’0 tanZ@

[o1+ cot29 = cosecze . cosec8 - cot 20 = 1]
=1

TRIGONOMETRIC IDENTITIES

21.

coszu cosa2 2
“sin?8 | sinp) =

4)Bm2 (B + m? + 3)
= (cosech - sinB)? (sech - cosB)? {(cosech - sind)? +
(secB - cosf )2 + 3}

1 wil o

= -8l —— - cosB
[sma s‘w] (coae )

1 B 1 o
[—-———slnﬂ) +( —cos&] +3
sin@ cos @

2 2
(1-sin20) [ 1-cos20
L sin@ cos0
2 2
(1-sin?6 o[ 1-cos?0 5
L sin® cosB
; 2 2 2 2
(cos28) (sin28) |[ cos20 P sinZ @ 23
=\ sin® cos @ sinB cos®

cos*0® sin*0[cos*e sin*e
vy 3 3 T to
sin“f® cos“0tsin“6 cos“0

6 6 2 2
0+3 0
T {coa 0+ sin cos“ O sin }

cos2?0sin?0
= c0s90 + sin®d + 3cos20 sin2%0

= {(cos?6)? + (sin?6)3 } + 3cos?0 sin20
= {(cos?6 + sin?8)° - 3c0s?0 sin?0 (cos?6 + sin20)} +

3sin?0 cos?0 (- a3 + b3 = (a + b)® - 3ab (a + b))

2 2 = {1- 3 cos?0 sin26} + 3 cos20 sin20
cos“o cos“o 2
20. (3) (m? + n®) cos?p = 22 Jms p .
B im=4 1 P [Cﬂﬁzﬂ sin?B [-cos®0+sin?0 =1
=1
[-.-m=i-'°35andn=%] ~ Required answer=1+3=4
conp . 22.(2) 3 + 12 + 22 = 2 8in? A cos?C + r? sin? A sin? C
. . +r2?cos? A
cos? a sin? + cos “mﬂmﬂg =X+ y?+ 22 =1 sin? A (cos?C + sin?C) + 12
- cos? B sin? B cos? A
=X+ P2+22=r2sin? A+ rPcos? A
2
= MRG[Wszﬂ l:cos?C+sin?C=1)
cos“p sin®p = 2+ 1P+ 2=r~(sin? A +cos? A)
=3+ yP+2=r
=cos? a ——21—2 cos?p 23. (2) We have to find cos?A in terms of m and n.
cos“ P sin“f this means that the angle B is to be eliminated
from the given relations.
H
= EME-209
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26.

- (2) (sin® + cosech)? + (coso+ sech)?

Now,

tan A = n tan B :tanB:%tanA

=eotB=tanA

and, sin A = m sinB
=:slnB=—l—-slnA
m

B
= Ccosec =sinA

Substituting the values of cot B in cosec? B -
cot?B = 1, we get

m?2 n? m? n?cos? A 'l
= -— = - 3 =
sinA tan?A4 sinA sin?A

m? -n? cos? A

—_—=1
sin“ A

= m?-n2cos?A=sin? A

= m-nfcos?A=1-cosZA

= m-1=n?cos?A-cosZA

= m-1=(n2-1)cos?A

2
m2 -1 =cos? A
n“ -1
(4) xsin®0 + y cos6 = sind cosd
= (x sinB) sin?0 + (y cos6) cos2d = sind coshd
= xsind (sin?9) + (x sind) cos20 = sind cosd
[ xsin 0 = ycos ]

= xsind (sin?0 + co0s20) = sind cosd
= xsind = sind cosH

=

= x=cosf
Now,
Xxsinf = y cosh

= c0s6 sinb = y cosb [* x = cos 6]
= y=sind

Hence, x® + y? = c0s?0 +sin20 = |

(1) 2sec@ - sec'd - 2 cosec?d + cosec?d

=2 sec?0 - (sec?0)? - 2cosec?d + (cosec?q)?

= 2 (1 + tan®) - (1 + tan%)? - 2 (] + cot?) +
(cot?0+1)?
=2 + 2tan?0 - (1 + tan‘o + 2tan?) - 2cot%0 - 2 +
cot’0 + 2 cot®0 + 1 J

= cot'0 - tan*p

=sin?0 + cosec?0 + 2 sin 0. cosech + cos%0 + sec?d +
2 cos0. sech

= (sin?0 + cos%) + (cosec?d + sec) + 4
=1+l+cot’0+1+tan’ﬂ+4

= tan’d + cot?0 + 7

TRIGONOMETRIC IDENTITIES ——

27.(3) (1 + cotb - cosech) (1 + tan® + sech)
i sin® 1 ]

+
cos® coso

cosb _ _._L.) (1
= (1+—__.Siﬂa sin®

sin® + cos 6 +1)
cosO

( sin®

2
(sin@+cosB)” -1
sin0.cos 6

sin20+cos2 0+ 2sinf.cos0 -1
s sin0.cosO

2sin6.cosf il
= "sinf.cos®
tan® + secH - (5ec2 0- tzm2 B)

. (4
el tanf-secH+1

(sec + tan 6) [1 - (sec® - tan 0)]
tan@-secB+1

(secB + tan @) (tan 6 - secO + 1)
= tanB—-seeb+1 = secH + tand
(secB + tan 0) (secd - tan )

secO-tanf

sec®0 - tan?0 _ 1
secO—-tan®  secH - tan®

_ 1 _ cosB
©~ _1 _sin® 1-sinp
cosB cosH

29. (2) (1 + cosa) (1 + cosf) (1 + cosy) = (1 - cosa) (1-
cosf) (1 - cosy)
Multiplying both sides by (1 + cosa) (1 +cosf)(1+
cosy),
(1 + cosa)? (1 + cosp)? (1 + cosy)?
= (1 - cosa) (1 - cosB) (1 - cosy) (1 + cosa) (1 +
cosp) (1 + cosy)
= (1 - cos?q) (1 - cos?B) (1 - cos?)
= sinal . sin?B . sin?y
*+ (1 + cosa) (1 + cosB) (1 + cosy) = + sina. sinf-

siny
_ sin A cos A
80 1 ns =pand ——==gq
SinA cosB p
sinB "cosA T q
tanA p tan A _tan B X
= tanB = g “pr o q

~ tan A = kp and tanB = kq

— e
= _EME-210 )— N—
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Now, sinA=psinB
tan A tan B

= Nvtan?A = Jistamip
. - kg
#]1_’_;’2,{2 p;il+q2k2

= pP* (1 + ¢K%) = P’ (1 + p*k?)
= (¢ - P’q’) = ¢*-1

-1

= ¢2u-p?

= kK

=
= k:l*'L d ;
9Yl1-p

P |9

q \1-p?

LtanA=+

31. (2) m+ n=acos*0 + 3a cosh. sin?0 + asin® + 3a :

cos?d . s8in@. = a (coso + sino)®

m- n=acos*0 + 3acosh. sin*0 - asin® - 3a cos®
. 8in@

= a (cosf - sing)?

1

. cos0 + sind = m+n3, .4
a

1
m—n)s

coaﬂ-slnez(

» (cos0 + sinB)? + (cosO - sinob)?

et

2 2
= 2 (cos® + sin29) = M+ 1) +2n]3 + ,{,"L;l-'i
(a)3 (@)

2 2 2

= (m+n)3 +(m-n)3 =2a3
32. (3) 2 sec?0 - sec*9 -2 cosec?d + cosec'd
=2 (1 + tan®9) - (1 + tan®0)* - 2(1 +cot?0) + (1 +
cot?0)®
=2(1+tan*0- 1 - cot?0) + (1 + 2 cot? 6 + cot*d) -
(1 + 2 tan?® 6+ tan*0)
. =2 (tan? - cot?0) + (2 cot? — 2 tan?6) + cot*d -
tan*

1-tan®@
tant @

- tan‘d

tan*o

TRIGONOMETRIC IDENTITIES
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33. (1) Dividing by tanq. tan®p . tan®y,
2 + cotly + cot?a + cot’f = cot?a. cot?P. cot?y
= 2 + cosec? y-1 + cosec’a -1 + cosec? f - 1
= (cosec? o - 1) (cosec? f -1) (cosec? y -1)
= cosec’a + cosec’p + cosecy - 1
= cosec’a. cosec?p x cosec’y - cosec’a. cosec?
- cosec?p. cosec?y - cosec’y . cosec’a + cosec’a +
cosec?p + cosec?y -1
= cosecla. cosec?f. cosecdy = cosec’a. cosec?f +
cosec?f. cosec?y + cosec?y. cosec’a

= 1 = sin% + sinx + sin?p

cosa  sinta
e o ga™
cos“f sin“P
= cos‘a. sin?P + sin‘c. cos?P = cos?P. sin?P
= cos‘a (1 - cos?p) + cos?P (1 — cos?a)? = cos?P (1 -
cos’f)
= cos‘a - cos*a . cos?P + cos?P - 2cos’a. cos?P +
cos*a. cos?p = cos?p ~ cos’P
= cos‘o-2 cos’a. cos?B+cos‘f=0
=5 (cos?a - cos?f)?=0
= cos?a = cos?p
= 1-sin%x = 1 - sin’f
= sin?a =sin?P
.. sin*a + sin*p = (sin%a- sin?f)? + 2sin?a . sin?f
=2 sin®a. sin’p
36. (2) 10sin*a + 15 cos*a=6
= 10 sin* o + 15 cos*a = 6 (sin? o + cos?a)?
= 10tan‘a + 15 =6 (tan? a + 1)* [Dividing by
cos*al
= (2 tan? ¢-3)2 =0
= 2tan’a-3=0

34.(1)

tan? —E
= a=3

. 27 cosec® o + 8 seco
=27 (1 + cot?0)® + 8 (1 + tann)?

2 3
o 2 =y
=27(1+ 3] +B[l+2]

125 125
=27 x 27 +8x 8 = 250

38. (3) sec?0 + cosec?d
= (1 + tan®@) + (1 + cot?0)
=2 + tan®0 + cot?
=2 + (tan® - cotf)? + 2 tand. cotd

=4 + (tand - cot8)? » 4 [ (tan 8 - cot 8)2 zo]

37. (1) coto + tana =m
= 1 + tan®c = m tano

= sec’o =m tana vl

casner
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and -cosa=n

coso

1
= S€C 0 - —— =n = sec’o-1 = n seca
seca

= tan’a = n seca = tan‘o = n? sec’a
= tan‘c = n’m tana
= tan®a = n’m

[by ()]

1 1
= tana = (n2m)? and sec?o = m (n?m)3®

.~ oseclo - tan?a= 1

1 2
=m (n?m)3 - n?m)2 =1

1
=m (nmz]g -n (mng}5= 1

l-cosa+sinae l-cosa+sina

l+cosa+sina

38.(2) l+sina l1+sina

(1 sina)? -cos? a
(1 +sina)(l+cosa+sino)

+sin a

1+ cosa +sina

1 + 2 sina + sin?a -1

(1+sina)(l +coso+sino)

2sinafl + sin o)
(1+sina)(l+cosa+sina)

2sina
1+coso+sing ~ Y

sinzy
l+cosy

siny
l-cosy

+1+|:osy'_

- l+c05y-sln2y+1—coszy—sm2y

l+cosy siny(l - cos y)
cosy + cos® y
1+cosy +0 = cosy

b
40. (2) sinb + cosh = 4 and sinf. cosd -
a

2
< (sin® + cosf)? = —
a

2
= sin?0 + cos?0 + 2sinf. cosh = ~%
a
2c b?
=1+ — = —
a ':12

41.(2) — 3,

TRIGONOMETRIC IDENTITIES —

42.

44

.

— EME.215 )
\-————.._.JEME'Z'I 2 = e

D, o

—_—

cosa e

3
sin a _—
cos®® + sin® 6

cos 9
2 a

sin*0-—"gng.cos0

1-2sin26.cos?
sin@.cos@

cos> 0
cos”0

3
sin“ 0 4
sin 0

cosB

31n48+cos“9 1 - 2sin?0.cos?0
sin@ .cos® sin0 .cos6

(sin2 0+ cos28)% - 2sin?0.cos? 0
= sin6.cos®

1-2sin?8 .cos2 9

=0
sinB cos B

sin> 0 + cos> 0 - (sin”® 0 + cos® 0)
sinB +cos 0

sin3 8 - sin®0 +cos® 6 - cos® @
sinB+cos B

sin®6(1-sin®6) + cos® 8 (1 - cos2 6)
sinf+o00s0

sin®0 . cos?0 + cos3 0 .sin2 0
sinB +cos 6

sin?0.cos?0 (sin® + cos B)
sin® +cos 9

= sin?0. cos?0

cos2@
sin@
cos B

sin? L]
cos 0
sin 6

(11-

1+

sin39 cos3
sinB+cos® cosO+sinf

sin3 8 + cos3g
—
sin® + cos®

—_—

=1 - [8In0 + cos0) (sin? 0 + cos? 0 - sin 0.cosd)
(sin® + cos0)

= 1- (1 - sind cos0) = sind. cosh.
(3) cotB (1 + sind) = 4m . @
cotf (1 - sin@) = 4n . ()
On multiplying,

cot?d (1 - sin*Q) = 16mn
cot?0. cos®® = 16mn
€0s8%0/sin*0 = 16mn




cot?d [(1 + sing)z — (1 - sing)?) = 16
=cot™. 4 5ind = 16 (m2_n3
= cot?0. sind = 4 (m?-n?)
Squaring both sides again,
= cot*0. sin% = 1 (m2-n2)2
cos?p
= m = 16 (m%-n2)2
= (m‘*—n“]" = mn
48. (1) (sin®A + cosA) + 3 sin2A, cos?A

=(sin? A + cos?A)%- 3 sin
+ 3 sin®A. cos?A

lusing (ifi))

*A. cos?A (sin® A + cos?A)

[+ a® + b = (@ +bP - 3abia s b]

=1 - 3 sin? A. cos®A + 3 sin? A. cos?A = ]

46. (4) 3 (sinx - cosxd* + 6 (stnx + cosx)? + 4 (sin®x +
cos®x)
=3 [(sinx- cosx)?| + 6 (sin?x + cos?x +2 sinx cosx
+ 4 (sin?x + cos?x)
[(sin%x2 - sin3x. cos?x + (cos2x?]
=3 [(sin®x + cos2x- 2 sinx. cosx)?] +6 (1 + 2 sin x.
cosx) + 4 [(sin2%x + cos?x? - 3 sin?x cos?yq

=3 (1 - 2 sinx. cosx? + 6 (1 + 2 sinx. cosx +4(1
-3 sin?x. cos?x)

=3 (1 - 4 sinx. cos x + 4 sin? x. cos®*y + 6 + 12 sin
X. cosx + 4 - 12 sin®x. cos?x =13
47. (3) Let each one be equal to x.
S X . X = (secA + tanA) (secB + tanB) (secC +
tanC) (secA - tanA)
(sec B - tanB) (sec C - tanC)
= (sec®A - tan®A) (sec?B - tan?B)
(sec’C - tan*C) = 1 LXx=41
48. (4) Squaring 3 sin® + 5 cosf = 5,
we get
9 sin?0 + 25 cos%0 + 30 sin6 cosb = 25
= 9(1 - cos?) + 25 (1 - sin?0) + 30 sinb. cosb =25
= 9=9 cos?0 + 25 sin?0 - 30 sind . cos 0
= (5 sin - 3 cos0)?
= 5s8in0-3cosf=+3
(1) sec?0 » 1

4
(x+y? 21

= (x+ Y)? g dxy
=(x+yl-4xy< 0
=x-ys 0= x=y

B80. (2) sin®A + sec?A + 2 sinA. secA + cos?A + cosec?A
+ 2 cosA. cosecA
= (8in*A+cos?A) + (sec?A + cosec?A) + 2sinA.secA +
2 cosA. cosecA

&

CEME 212 )
{_EME-213 }

l+[ ) ] [slnA+cosA)
cos? A sin? A *2 cosA sinA

: sin? A + cos? A [sin2A+cm2AJ
+

sin?A.c0s24 *2| sinA.cosA

=1 + cosec?A. sec?A + 2 cosecA. secA
= (1 + secA. cosecA)?

secA-1 sinA-1
B1. (1) cot?A (m)+ sec?A (m)

= cot? A (sec A - Isec A + 1)+ sec® A (sin A - 1) (1 + sin A)

{1+ sin A)(1 + secA)

n cot? A (sec? A - 1)+sec? A (stn?A-1)
(1+sin A) {1+ sec A)

cot? A.tan2 A - sec? A {1 -sin? A)
(1 +sin A) (1 + sec A)

1-1
= U+smA)l+seca) =°

1+cos® [1~-cos®
2.1 Jl-ms{} T YT+cos 0

_|__0+cose? [0= cos®) (1= cos6)
“ Y0 -cos0)(1+cosB) T Y{I+cos0)(1-cos)

J[l + cos 9)% J[l - cos 0)%
= +

1-cos? 8 1-cos? 0

l+cosﬁ+1-cosﬁ_ 2

sin@ sin®  sing = 2 CosecO
2 2
cos A.———sin A} Cos” A-sin® A
53. (1) sin A COSA _
cos A+sinA cosA+sin A
(cos A +sin A)(cos A - sin A)
= (cosA+sinA).cos A.sin A
cosA-stnA- cos A sin A

“cosA.siInA cosA.sinA " cosA.sinA

=cosec A-sec A
B4. (2)sec* A (1 -~ sin*A) - 2 tan? A
=sec' A-sec' A. sin*A- 2 tan? A

= (1 + tan?A)? - cos"A_g tan® A

=]+ 2tanfA+tan*A- tan*A- 2tan?A
=1

Y R e
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TRIGONOMETRIC IDENTITIES —
85. (1) m’A.sec’B—sec"A.tan?B 2(l_ajn9)(|+cusﬂl)=l—sln9
= tan?A (1 + tan? B) - {1 + tan® A) tan? B = " Zcoso(l+cost) cos@
=tan’A+ tan? A . tan’ B- tan? B~ tan®A . tan?
B=tan? A- tan? B . D Al so-tanh

e 8 cosf
sinA  sinB aa
tanA+ tanB CoSA | cosB 1 .

= +
Cot A +cot B COSA cosB 89.(1) gecA+tanA secA-tanA

sinA sinB

(inB6. (4)

secA-tan A+secA+tan A
= (secA+tanA)(secA - tan A)

sinA.cosB+cosA.sinB
o cosA.cosB  +*
" cosA.sinB+SinA.cosB

[ sec2 A-tan? A =1]

sin A.sin B
=2secA
sin A.sin B
T CosA.cosp @NA.tanB 60.(2)(secA+tan A~ 1) (sec A-(tan A- 1)

- ) =sec? A - (tan A -1)?
sin6-(cos6-1) =sec?A-tanA +2tan A- 1
_57‘{” sin@+(cos0-1) =1+tan*A-tan?A+2tanA-1

_ Sin6-(cos@-1) 5in6-(cos6-1) el

- 8in6+(cos6- 1) sin@-(cosB-1) 14 sin@ - cos @ 2
61.(1) 1+sin@+cosB

_ sin?0+cos?0-2cos0+1 -2sind(cos6-1)
= (stn 0)° - (cos8 - 1)2

1+sin? 8+ cos2 8+ 2sing -
2c0s0-2sinf.cosB
1+sin? 0+ cos? 0+ 2sinp -
2c0s0-2sin0.cosp

- 2-2cose—2ame.mse+2sine
slnzﬁ-cosg 8+ 2cosf-1

2(1-cos0)+2sin@ (1-cos @)

1-cos?8-cos2 0+ 2c0s -1

(2+ 25in8)(1-cos )

_ 2+ 2sinf- 2c0s0-2sin0cos@
"~ 2+2sinB+ 2c0s6+2sin6.cos@

2co0s6(1-coso) - 2(1+510)-2cos0(1+ sino)

2(1+sind)+ 2c0s0(1+5sing)

_ 2(1+sin6) 1+sino

2cos® cos6
_ 2(1+sln3)(1—cosa) 1-cos®@
_ c:gﬂ_'_xg e 2(1+cosﬁ)(l+sme) ~ l+cos@
82.[2]{a+b}’+(a—b}==2[a=+ b?)
(cos 8+ 1)~ (sin 6)

-+ Expression = 2{:.3;-,23 .1..._.13__]

cos“@

88.(2) (coso+ 1)+ (sinp)

(cos@+1)-sine (cosB+1)-sine

={casa+l)+sm&x(mse+1)—sﬁﬁ _— sm20+ 1
cos20 cosZp

cos?0+2cos @ +1+5in®0-2sin6(cos s + 1)

(mse+l)2—s!n30 =9 1+sin?g =2 1+sin?p
cos?g 1-sin?g

2+20059-2sh19.(cosﬂ+1)
c0s?0+2¢0s0+ 1 -sin? g

1 1
; . Ty |

2(l+maa)-2sln9{coae+l) -1 Coa¥p "00"0 sy e

2c0s? 0+ 2c0s 0

= : —(EME-214 )—
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z

2 2
8in?0 . cos?9 = . + sin” 6 2 2
[l_mdﬂ S——" sin“ f.cos“9
2
= cos“@ " smaa
ainzo.(1+co539] cosze.(l+sin90)
8in?6.cos? 4 i S
" 1+cos?0 1+sinZp

coa‘ﬂ(l+sln2ﬂ)+sln4a(l+cosn 0)
(1+sin? 8)(1+ cos? 0)

cos? 0+ cos? 0.sin2 0+
sin? 0 +sin? 8.cos2 8
(1+ stn? B+co328+sin29.c0528)

cos* 8+ sin* 8+sin? 0 cos?B(cos? 6 +sin2 )
2 +sin?0.cos%9

2
(cos2 9+sin? e) - 2cos?0.sin% 0+
sin?0.cos? 0

2 +sin?0.cos? 0

1-sin?0 cos?9
2 +sin?0.cos?9
64. (4) (1 + cot A- cosec A) (1 + tan A + sec A)

cos A 1
= (1+51nA _sinA][H
sinA+cosA-1 cosA+sinA+1
sin A ' cos A

amA_l_ 1
cosA cosA

(sin A + cos A)% -1
sin A.cos A

sin? A+cos? A+2sin AcosA -1
sin A.cos A

!Zm.rl.‘l'r.r:tmA“2
sinA.cos A

€8, (2)tan® 6+ 3 tan? . sec® + 1
= (sec?0 -1)° + 3 (sec?0 -1). sec?6 +1
=8ec?0- 3 sec*0 + 3 sec’0-1+
3 sec'0-3 sec?d + 1 =sect0

88.(1) #- 1= (asec6+btan ) - (atan 8+ bsecO P
= @’sec’ 0+ b tan’8+ 2absecH.tand - tan?
8- b* sec* - 2abtan 0.sec @

S TTTIETT R
{_EME-215 )

. (1) cosecB-sind=a®

TRIGONOMETRIC IDENTITIES =

=a?sec? 0-a®tan® 6- P sec? 9+ b tan? 6
=P (sec?0-a*tan?0)~ b(sec?O-tan?0)
=a- b

y

@ = coso+ Fsing=1 )

a

x
-aluﬂ+£coa9=l v (1)

a b
On squaring and adding,

Xy

2 2
s ¥ -
] cos? 0 +.3 sl.n‘9+2-a—bsin9.cosﬂ + ?-sin"‘e

2

YV o ao.a .

+b=c039 2absin9.cosﬂ-2
3 : 22 \ y? y?

= ;—.‘rcos B+;—2-sin B+E-2faln99+ b—2c0339=2

" y2
= F[cos 0+ sin? 0) + b—2{5m29+cos= 6) =2

x

e s

2
y
+ 5 =2

i~}
o

1

= Snp -Siné=a°
1-sin%@
sng =%
cos? @ ( g)E
N _ (cos@)3
.o Vs gy
(sin8)3

Sunﬂar]y.secﬂ—coae=b" b

-2
- sin”0 =b3 = b= (sine}::
o (cos®)s
& 4
. P @+ = (cose): - (slna).:_
(sinB)3 (cos@)s
4 4
(cos®)3 _(sin6)s \ |
= (cos@sin6)3

(sin G)g' (cos 8)%

4
(m’e+m‘e)3

2 2 =1
(sin®)3(cos 6)3




— ——— TRIGONOMETRIC IDENTITIES =
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69.(1) x=acos’ 0 = = = cos®p sec? 0+ tan? 0+ 2secd.tand 1
2 e ! = sec?0+ 2sech.tand+ tan“0+1
Fepane e %“’mlﬂ ; aec’s—l+tan20+2sec0.tane
2 2 = T gec?0+ 2sech.tanB +sec? 0
x\a y 3
| [;J +(FJ 2tan? 0 + 2sec6. tan 0
= 2sec?0+ 2secO.tand
2 2
- (mse]a +(sm3a)§= Cos? 6 +sin? = 1 2tan 6 (tan + secB)
= 2sec6(seco+ tan)
,HSIHB ’1~sme
. * tan® sin®
1= - = 0 =
il = Sec@ cos ooV =sin@
[(1+ sin6)(1 +sine) . [(1-sinB)(1-sin6) 74.(4) sin 0+ cos 8 = J3 sin (90°-6)
" Y(-sine)i+sine) * Y1 =
L X ) L B =sin@+cos0=/3cos8
- J(lﬂine)” " |(1-sing)? = sin @ = /3 cos 6- cos 0
" ¥ cos®e ¥ cos?e = sing = -
(v2-1)
1+sin@®  1-sing '
= Tcoso | cos8 sin@
4 = Ccoso = V2-1
_ l+sinB+1-sing 2 .
cos B cosg ~2secH = tan 0= 3 ]
x
71-[1] 'E =58(.‘.9.c03‘ 1 J-2—+1
o0 = T1= (V2)iz )
y
1 =secB.sing
b
| = V241 =J2+1
x T4
73 =tan 6
75-f1}C089+sec9=J§
2
£:_+;_Ui___2_ Oncuhing‘
a b2 C2

(cos 8 + sec §)% = (J?T)a =343

= sec? 0.cos? ¢ + sec? §.sin? ¢ -tan? @

=aec36(oos’¢+sm’¢]-tan’6=sec’e-tan’e=-1 =om530+aec36+3msﬂ.sace(oos9+secﬁi=3,!§
72.(1) cos 0 + cos? 0= 1 ' =cos% +sec’0 + 33 = 33
=c080=1-cos?0=gin?p = c0s% + sec39 =0 ’
~. Expression = cos® @ + 3 cos® 6 + 3 cogt -
0+2cos’6+2sin26-2 . ki B Lus;x:as-i:l(ﬂ;“‘m:‘u’
=coa‘ﬂ+sm°9+3cna58+3cos.‘ﬂ+2—2 =1—am’a+—$:‘au]
=c08%0 +sin®0 + 3. c0s*0. cos0 + 3. cos?*@, cos?g = 1 - sin%y (1 - sin%q)
=C0s°0 +8in° 0+ 3 cos*0 , sin?g + 3. cos?6. sin*g =1-sina . cosa
' I sin® 0= cosp
=(cos’B+sin?0)°= | ] e -l'hmnzaa)2
4
73.(1) P:"l. (seco+tang)® =1/ oo How,
P™+1  (seco+tane)®4] ? SR, |

=-1l<-smn?2a<0

\ - ‘ —(EME-216 )— —
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1 1
g ';'stnazu_gu

1

1
=°i-;'$l-zsln‘2a51

3 1
=7 S1-7(6n?202<1

3
=5 I £x<1
=o[sec8_+ tan 6) (sech - tan @) = 1

1
= secf-tan b= E

On adding,
secO+tan O+ secB-tan b

1
=2+—
2

=28ech=

Pl

B 3
'—'?580—4

78. (4) 4 cosec?a + 9 sin®a
=4 cosec?a + 4 sina + 5 sin?a
= 4 [cosec o - sino)? +2] + 5§1n3a

=12
[-- coseco.— sina > 1]
2
sin“A l+cos A sin A
79.(1)1 1+cosA sinA 1-cos A
l+cosA sinA sinA
=1+

sinA  1+cosA 1-cosA

14 1tcosA _[sm"‘ A(1-cosA)+sin A(l +coaA)]
=

sinA (1+cosA){l-cosA)

. . +
. l+l+cosA__(BmA[sinA sinA co:A+(1 m&])
sinA sin“ A

1+cos A sinA+l-sinA.cos A+ cosA

=1+ sinA ~ sinA

sinA+l+cosA-sinA
~1+s8inA,. cosA-cosA
sin A

sin A.cos A
o ———————— =C08A
sinA

{_EME-217 )

80.(1)tanB8-cotb=a
On squaring
tan? 6 + cot? 6 - 2 = a?
L@ +d4=tan’ 0 +cot?0+2
=gec? 0 + cosec? @
[+ 1+tan? @ =sec20; 1 + cot? 6 =cosec? 0]

1,1
~ cos?0 sin?6

sin®0 +cos?0 _ 1
= sin?0.cos?@ sin®0.cos’0 waeee(l)
Again,
cosf-sinb=>b
On squaring,
cos?0 +sin?20-2cos 0.sin 6= b?
=1-2co0s6.sin0=Db
= (b2-1) =- 2cos 0. sin 0 ....(1)
o (@2 +4) (B2-1)2

1
= sin?6. cos?6
=4
81.(3)sin? a +sin?f =2
+8inbcgl
nwsina=sinf=1
sLoa=p=90°

.4sin?%0 . cos?0

o+
“2_ﬂ']=cq390°=0

82. (3) tan 6. tan20 = 1

1
=>tan9=mn20=c0t29
= tan 6 = tan (90° - 20)
=0=90°-20

=30=90°=0=30°
. 8in22 0 + tan? 20 = sin? 60° + tan?60°

2
= [{?-) +(J§]2=%+3=3%

83.(2) 22 (P + 12 +3
= (cosect - sinB)? (sech — cosB)? {(cosech - sind)? +
(secO-cos0)? + 3}

~ (@] (]
(-] (e

2
1-sin?6)(1-cos?0)’
*| sin®d cos®

\_I




2
[[l—slnaﬁ]
+
sinf

[

REDIEOR IR

=c0329x5m“6[

= c0s® + sin®0 + 3 cos?0 sin20

- {(cos’ 9)3 i (smz 9)3} +3cos?0.sin?0

= (cos?0 + sin?0)3 - 3¢0s0.5in%0 (cos20 + sin?6) + 3

c0s%0.5in%0

=1 - 3co0s20.sin%0 + 3¢c0s20.5in2%0

=1

84. (4) 2y cosb = xsind

= xsech = 2y cosecH

s 2xsecO-ycosecd=3

= 4y cosech- iy cosecf =3
=3y cosecf=3

= ycosech=1

= y=sind

. xsec =2y cosecd

= 2sin6.cosecH = 2

= x=2cosd

5 X%+ 4% = 4cos?0 + 4 sin%0 = 4
886. (1) sin + sin%0 = 1

= sind = 1 - sin?%0
= sind = cos20

. €052 + 3¢0s'%0 + 3c0s®0 + cos®9 - 1

= (cos*0 + cos20)° - 1

=(sin0 +cos?0)®-1=1-1=0
88.(1)secx+cos x=3

On squaring both sides,
sec?x + cos?x + 2 . sec x. cos
= secix+cos?x=9-2=7

[ secx.cosx =1]

Now, tan®x- sin?x = sec?x~ 1~ (1 - cos?x)

[+ sec? x - tan? x = 1]
=gsec’x+cos?x-2=7-2=5

87.(4)sin p + cosec p=2

o

=sinp+

slnp=2

=>sin3p+1=23mp
=s8in’p-28inp+ 120

x=9

[From equation (j))

c0s® 0 +sin® 0 + 3cos? 0.sin%0
cos?0.sin?0

w1

80.

8

81

—1.,-_-.-—-—-\
-(EME-218 )= -

= (sinp-12=0
=sinp=1 and cosec p =1

- sin7p+cosec’p=1+1= 2

.(3)sin 6 + sin20 + sin®0 = 1

— sin B + sin% = 1 - sin®0
s sin 6 (1 + sin?6) = cos?®
On squaring both sides,
= (sin? 6) (1 + sin?6)? = cos?® 22
= (1 - cos?0) (1 + (1- cos?0))? = cos*®
= (1 - cos?0) (2 - cos®))? = cos*@ .
= (1- c0526] (4 - 4 008234'00549] = cos*0
— 4 — 4 cos?0 + cos*0— 4 cos?0 + 4 cos*0 - cosp=
cos*d
= — 00850 + 4cos*0—- 8 cos?0 +4 =0
= c0s50 — 4cos?0 + 8cos?0 =4 s
(2) 2 (sin® 8 + cos® 6) - 3 (sin* O + cos* 0) +1
= 2[(sin?0)® + (c0s20)°] - 3 (sin0 + cos*6) + 1
= 2[(sin0 + cos?0) (sin*@ + cos*0 - sin?0 cos?0)] -3
(sin“0 + cos®6) + 1 | ey
[+ a® + b3 = (a + b)(a® - ab +b?)
=2sin%0 + 2cos*0 - 2s5in20 . cos?8 - 3 sin*0 - 3 cos*d
+1
= -sin*0 - cos*0 - 2sin?0 cos?0 + 1
=~ (sin*0 + cos*® + 2sin?6 . cos?0) + 1
=- (sinB + cos?0)2 + 1 4 %
==1+1=0
(3) xsin0 + y cos® O = sind.cos
= (xsind) . sin’ 8 + (y cos 6) cos? 8= sin B.cos 0
= xsinb . sin? 6 + x sin 0. cos? = sin 6.cos 0
= xsin 0 (sin? 8 + cos? ) = sin O.cos 0
= xX=cos0
" Xsin@=ycos 0
= c0s6.s8inf= ycos®
=y=sinB
S X+ P =cos?0+sin? 0= 1
(2) sec* 6-sec?p
=sec? 0 (sec?9- 1)
=(1 +tan%) (1 + tan?0 - 1)
=tan’0+ tan* g
(1)cos A=1-cos?A=sin?A
s Sin?A + Sin*A = sin?A + cos?A = |
(4) sec 0 - cosec6 =0
= sec 0 = cosec o

1
=m—sin9
= 8inb = cosH
=tan 0 =1 = tan 45°
=0=45°

e me+mmeﬂmﬁ°+m“u
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84. 4 psine= 3 98[3)3sm“a+7(1—sin‘a]

pcosf=1 =3sina+7- 7stn=u)
On squaring and adding =7-4sina= 4
pP?sin? + p2 cos290=3 + 1 -
= p? (sin?0 + cos20) = 4 : =4sinPa=3 =asina=-vJ—§—
ﬂp‘u4 2
=p=2 R e 1
98. (1) x sin®@ + ycos?® = sind . cosod cosa = V1~ =3
= x.sin 6 . sin%0 + y cos 0. cos?0 = sin O . cos O
= x sin 6.sin?6 + x sin® . cos26= sin 6 cos § . tana = sina =J'3'
lxsin @ - ycos 8 =0; xsin 6 = y cos 0] cosa
= xsin 0 (sin2%0 + cos20) = sin 0 . cos 8 99. (1) (secd - cosf) (cosecd - sind) (tand + cotd)
= xsin 0 = sin 6. cos B ' sin0 cos®
= x = cos@ (cosB )(—_ )(cose-Fm)
S xsin®=ycos0
= c0s0.sind = y cos 6 [l—coszﬁ}[l—stB] [sin20+c0529J
=y=sin0 ' =| cos@ sin@ sinf. cos0
L+ yP=cos?B+sin?20=1
96. (4) u, = cos" o + sin" @ Hﬂnza.msﬁa. —
. Ug = cos® a +sin® ~ cos® sin® sinB.cosf”
(cos2a) + (sin? o)
= (cos? o + sin? a)® - 3 cos? o sin? o (sin? e + cos? @) | 100. (3) cos® - sin'6 = =
[ a® +b® = (a + b)® - 3abla + b)]
=1-3cos?2a.sin?a = (cos?0 + sin%0) (cos?0 — sin’6) =3

u, = cos* o + sin® o
(cos2a)? + (sin? 0)?

2
= cos?0 - sin®0 =5
= (cos? a + sin?a] 0)2 - 2 cos? . sin? a = 1 - 2 cos? 3

o.sin? o )
4 2ug-3u, +1 = cos® - (1- cos™0) =3
--2(1 3 sinZa cos? a) - 3
(1-2sin2a.cos?0a) +1 8
=2-3+1=0 n =>2cos’9—l-3
97.(3}28111(.!4-15!:0820.:7 ; 101.[1]tan9=1=99=45°
- 2 =
=2sina+15(1 slnzu] 7 N
=2sina+15-15sin“a=7 derar o et
= 15sin2a-2sina-8=0 sin’ co
=91531n2a—1251na+1051nu—8=0
=3sma(5sina-4]+2[531na—4)=0 BxT T
=>[Ssina+2)[55ma—4}=
; T WEE
=sno=7
2 13
because sin @ #- 3 ]2 13 2J_

e T

22

102. (2) cos?® + cos'd =1
= c0s*0 = 1 - cos?0 = sin%

1..-.!'.2 =
coB Q= 1} 25
= tan?d = cos?

2
5
3
cos o, % 2 & tan?0 + tan‘d = cos’ + cos‘d
4
6

scota= sina =]

«
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103. (3) (sec A - cosA)? + (cosec A - sinA)? - (cot A - sinB+cosb _ 4
2 g) ——r
tan A) 108. ( slng._cosa
= sec?A + cos?A - 2secA cosA + cosec?A + sin?A- _ sin@ + cosd = 3sin® -3 cos0
2cosec A. sinA - cot?A - tan?A + 2 cotA. tanA 4cosd = 2 sin0 =» tan0 =2
=sec2A - tan2A + cos?A+ sin?A + cosec?A - cot?A - 2 5” 8;49_‘:0346
=g b=l ; - (sin?0 + cos®0) (sin®0 - c0s20)
-+ secA.cosA = 1;sinA,cosecA =1; = sin?0 - cos?®
tanA.cotA = letc = cos?0 (tan® 0 - 1)
104. (2) 7 sin?0 + 3cos?0 = 4 tan?0-1_4-1_3
Go2 4 “l+tan?e 1+4 5
Rl R T 109. (1) sec0 + tan0 = 7
tan?20 =7
= 7 tan?0 + 3 = 4(1+ tan?0) =’;:’a::1;uf;_1_6
= 7tan?0-4tan%9=4-3 2 =
= 3tan?0 =1 — tan?0 = 3 = tan@ =3
1 = 0 = 60°
=tan®= 3 110. (2) cos?a + cos?f = 2
= 1-sin?a+ 1-sin’f =2
1 20 - 0
tani = = sin%a + sin’f =
= 75 = sina = sinf = 0
105. (2) 2 sin20 + 3cos20 =a=p=0
= 2 sin?@ + 2co0s?0 + cos?0 -~ tana + sin’f = 0
= 2 (sin26 + cos?0) + cos?0 7
=2 +cos?0 111.(1)sin0-cos 0 = 13 cena(i)
:» Minimum value of cos 8 = -1
~ Required minimum value=2 +1=3 gn 0+ :1015 0 =b;cth ; 3o (i)
n squarin, equations and adding,
106. (4) sin® +cosecd = 2 W A €
1 2(sin“0+cos*0) = ot X
= sinf+——=2 A 169
sin®
; o x?-p_9 _338-49 289 17
= sin?0-2sin8+1=0 169 169 169 13
= (sinf-12 =0 =>sind=1 112. (4) (secx. secy + tanx. tany)? - (sec x. tan y + tan
Xx . sec y)?
* 8in®0+cosec®@=1+1=2 =sec’ x.sec? y+tan® x. tan?y + 2 sec x. sec y .
: tanx.tany—scc‘x.taniy-tan’x.sec*y—Zscc
107.{3)2c059-sm9=7= X.secy.tan x. tan y
2 = sec’ x . sec’y + tan’x . tan? y - sec® x . tan®y -
2sin6 + cosb = x (Let) tan? x . sec?y
On squaring and adding, =sec’x, sec’y - sec?x. tan®y - tan’x. secy + tan?
4¢08%0 + sin?0 - 4 sinB . cosO + X . tan?y
’ = sec’x (sec’y - tan’y) - tan‘x (sec?y - tan*y)
4 8in?0 + cos?0 + 4 sinb.cosb = -2-+x2 = sec’x -~ tan’x = 1
113. (2) sin® + cosecd =2
1
= 4(cos®0 + sin?0) + (cos?0 + 8in%0) == + 3 e 5 -
2 =3 sinb + Sino =2
_—_,.l_-g.xﬁ.:ﬁ =8in*0-2sinf+1=0
2 = (sin@-1) =0
2 1 o 3 = sin0 = 1
= X 25—§=-§=5x=x =N.‘-05e00==l
So8in'®0 + cosec' ™) = 14+ 1 =2

—( EME- 220 )
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114. (1) {sect — cosd) (cosechd - sind) (tand + coto)

: 1 sin®
-cosb - cos
s[mse IS‘“B alna)(cosa+ sma)

| cosb sin® sin®. cos®

sin2@ cos?0 1
= cos® sin® sin®.cos0- |

2) cosd = lé-
115-{ - 17
gccﬁg l :1_2.
" cosf 15

. cot (90°-8) = tan 0 = Jsecg-1

= [11]2-—1 = .%?.g_.l
15 J225

=J239ﬁ225 =J64 _8
225 225 15
118. (1) sec?0 - tan?0 = 1

P
R
sec? + tan“0 T

.. sec?0 - tan%0

= (sec?0 - tan?0) (sec?0 + tan?0) = “11:]?5
117. (1) cosx + cosy = 2
~cosx <1
=cos x = 1;cosy =1
=x=y=0°
118, (3) sec O+ tan 6 =2 covens(f)
sLsec?f-tan?8 =1
= (sec 0 + tan ) (sec 8- tan 6) = 1

1

=secO-tan B = 2 veeno (i)

By equations (i) and (i)
. secO+tan B +secb-tan

=2+

=

b |-
o

5 5
= 2sechb= E’ =>s_ecﬁ= 'Z
119. (3) (B.m?) (B + m? + 3)
= (cosec 8 — sin 0)?
(sec 0 - cos 6)?
{(cosec 8 - sin 8)? + (sec 8 — cos 6)* + 3}

|

2 2
- 1-sin?0) (1-cos?0
“ | sin® cos0
2 2
2 R
1-sin“0 % 1-cos“0 +3
sinB cosB
2 2 2 2
cos?0) (sin?0 cos20 P sin?0 i
sin@ cosh sin®@ cos®

cos*0 sinte |cos0  sin®0
cos"0 sin 0 JCO8 2,27 —+3
sin20  cos2@ |sin“® cos“O

cos®0 +sin®0 + 3cos? 0.sin? 9}

= 2 2
= cos?0 x sin’0 { cos2 anz 0

= cos® 0+ sin® 0+ 3cos? 0. sin? 6
= {(cos?@ + sin?6)® - 3 cos?0 . sin0 (cos?0 + sin?0)} +
3cos*0 . sin%0

[+ @+ PP =(a+b’~3abla+b)] .
=1-3cos?.sin% + 3 cos?0.sin*0=1

tan57°+cot 37° N cot33°+tan53°
tan 33°+ cot 53° tan 33°+cot 53°

[-- tan(20° - 8) = coth,
cot (90° - 6)= tan6]

120. (2)

1

-+ tan53°
-tan33° 1+tan53°.tan33° tan53°
tan 33°+ an5a tan33°.tan53°+1 tan33° i

= tan 53° . cot 33° = cot 37°. tan B7°
121.(3)tan 70 . tan 20 =1

= cot 26

1
= tan 76= tan 20

=s tan 70 = tan (90° - 26)
= 70=90°-20
=90=90°=0=10°

1
- tan 30=tan 30° = 7’5

122. (1) Expression

len8+§cose
= ain3@ + 2cos® 0 + 3cosf

—( EME-221 )=
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Dividing numerator and denominator by cos 6,

8tanf+5
T tan@.sin?6+2cos20+3

8tanf+5
= 28in?0+2c0s20+3

8tan6+5
= 2(sin? @ +cos26) +3

8x2+5 _21
5 5

123. (4) (2 cos?8 - 1)

[1+ tanﬁ_l_ l—tanﬂ]
l1-tan® 1+tanb

(1+tan@)® + (1 - tan6)®
1-tan?@

2
= (2 cos?0 - 1) [2[w]]
1-tan®®

_ 2sec’8(2cos’0-1)
_sin?8
cos? 0

={2c0528~1][

1

2sec? 6(2cos? 6 - 1)
cos?8-sin’0

COBEB

2sec’ 6.cos? 6(2cos?6-1) "
2cos20-1 =
124. (4) cosO + secf =2

=

=» CcosO + =2

cos@
=cos?0~2cos80+1=0
=5 (cosB-1)2=0
=cosf=1
~Lsecf=1
scosfO+sec=1+1=2
128. (1) Expression

5 2

+ +3sin?g
" sec?8 1+cot?e

2 .
Bcos?0 + +3sin?0
) cosec?

-'-MB-CWG'T-%
= 5 cos?0 + 2 sin?0 + 3 sine
=5 (cos?0 + sin%) = 5 am
( EME-222 )
=_EME-222 x ——
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29 1 _cose

[ 1+ cot? 0 =cosec™® =g

cosecB . atne]

1286. (4) cot 30° = cot (90° —60°)

= tan 60°
cot 75° = cot (90° - 15
= tan 15°
cot 30°-cot 75° tan 60°-tan15° i
“ Tan15°-tan60° ~ tanl5°-tan60°

127. (1) cot. tan (90° - 8) -sec (90° - 0). coseca + (sin?
25° + sin? 65° + J3 (tan5°. tanl5°. tan3e’,
tan75°. tan85°) = cotf.cotd - cosech. cosech + (sin?
25° + cos? 25°% + /3 (tan 5%, cot 5°. tanl5°. cotl5°,
tan30°) = (cot?0 — cosec?0) + (sin2 25° + cos? 25% +

1
ﬁx'35=—1+1+1=l

[sin(90° - 6) = cos 0; cosec? 8 — cot? 8 = 1; tan (90°
- 8) = cotf ; sec (90° -0) = cosect]

sin@+cos® _5

128. (3) sinf-cos® 4

cosa(sme i 1]
cos O

= cosﬂ[:me X 1]

-
4

0s 0

tanf+1 _5

= tanb-1 4

2tan8 _5+4
2 5-4

(By componendo and dividendo)

=

e tﬂI’.B‘= 9

,tan®6+1 _81+1 82 41
" tan’6-1 81-1 80 40

120. (3) tan( % -8
(3) (2 2] J3
]
amtanﬁmmtaoo

w%-&ﬁ‘ws-w




