(8th Class) (Maths -Trigonometric identities)

TRIGONOMETRIC IDENTITIES
Teaching Task

1. Ans:C

m+m

; secld =
Given N

2mn

m+n

sinf=y1-cos’@  since o«%%’
) 1_(2Mj2

m+n

B (m+n)2—4mn_ (m—njz_m—n
- (m+ny N\m+n)  mtn

2. Ans:B

=00s0=

. 1+ tan® 4).cot A
Given ( )

cosec’ A

_ sec” A.cos 4
cosec’ A.sin A

( 12 xcosA]
_\cos” 4

( : 12 xsinAj
sin” 4

_sind

cos 4
=tanA
3. Ans:A
sec?A.cosec?A-(tan?A+cot?A)

= le' . 12 —(seczA—1+coseczA—1)
cos® 4 sin

_sin® A+cos’ 4

cos® A.sin’ 4
=sec?A+cosec?A-sec?A-cosec?A+2
=2

—sec’ A—cosec*A+2
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4.
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Ans : C

(cos2 6 - 1).cosec20

=—sin’ f.cosec’d =—1

Ans:A
(secd+cos)(secd —cosb)
=sec’ @ —cos’ 0

=(1+tan’* @) —(1-sin’ 6)
=1+tan’@—1+sin’ @

=tan’ @ +sin’ @
Ans : A

1 1
1+ > 1+ >
tan” 4 cot” 4

=(1+cos?A)(1+tan?A)
=cosec?A . sec?A

Ans: D

sin?A.cos’B-cos?A.sin’B
=(1-cos?A)cos?B-cos?A(1-cos?B)
=co0s?B-cos?A.cos?B-cos?A+cos?A.cos?’B
=cos’B-cos’A

Ans : C

) tan @ N cotd
Given (1" 176y (1+cot’ 0)°

tan @ N cotd
" (sec’ @) (cosec’d)’

tan @ cotd
=— T 4
sec’@ cosec’d

sin @ cosd

cosf.sec’* @ sinb.cosec'd

sin & cos@

sec’@ cosec’d

=siné.cos’ @ + cosb.sin’ 0
=sinfcos 6’(0052 6 +sin” «9)

=sinf.cosf
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9. Ans:
givensecf+tanf=p —(1)

:>sec€—tan¢9=l —>(2)
p

(1)+(2) = 2secf = p+ -
p

241
:>2secz9=p
p
2
:>secz9=p *1
2p
2
= cosl = pz
+p
2
) -1
s1nt9=p2
p +1
10. Ans:D
cosec’a tan’ o

+cos’a

+
l+cot’a 1+tan’«

T
a=—
put 4

() | o { ! j

T 1 V2
2
=S 44—
2
=1+1
=2
11. Ans:D
Given gin® @ +cos® @ +sin’ O.cos’> @ = asin* @+ bcos* O
putg=0°

sin® 0° +cos® 0° +sin’ 0°.cos* 0° = a.sin* 0°h.cos* 0°
0+1+0=a(0)+b(1)
~b=1

T
0=—
put 7

.6 T LT T . 4T T
sin® =+ cos® = +sin’ =.cos’ = = a.sin* =+ b.cos* —
2 2 2 2 2
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1+0+0=a(1)+b(0)
~a=1
now a+2b=1+2(1)=3

12. Ans:A,C
Given sin®x.cos?y - cos?x.sin%y
= sin?x(1-sin?%y)-(1-sin?x).sin%y
= sin?x -sin’x.sin%y -sin?y+sin?x.sin’%y
=sin’x=sin?%y
again sin’x.cos?y-cos?x.sin%y
= (1-cos?x).cos?y-cos?x(1-cos?y)

2 2 2 2 2
=cos” y—cos /cos y —cos x+Mcos y

=cos?y-cos?x
13. Ans:A,C
. . 1
given sin(a+f)=1 sin(@— )=

=+ =a-=30
solving we get o =60°, f =30

14. Ans: B
asin*a+bcos’a=C
divide with ¢os2 9
=atan’@+b =csec’ O

:atanzH-l—bzc(lthan2 9)

=atan’@+b=C+Ctan’* 0
=(a-c)tan’f=c—b
c—b

a—c¢

15. Statement - I
given (1+cosa)(1+cosB)(1+cosy)(1-cosa)(1—cos f)(1—cosy) =k

—tan’ 0=

=(1+cosa)(1—cosa)(l+cos B)(1—cos f)(1+cosy)(1-cosy)=k
= (1-cos’ a)(1-cos® f)(1—cos’ y) =k

= sin’ a.sin® B.sin’y =k

Statement - II

LHS — sin @

cosf -1

_ sinf Xl-l—cosH
—(1—cosf) 1+cosé
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_ —sinf@(1+cosf) —sind(1+cosd)

1—cos* @ sin’ @
_ —(1-%00549) — RES

sin@
statement II is correct
ans: A

16. StatementI: given 4+B =%

—4="_p
2

=sin 4 =sin(%—3j

=sinA=cosB

—sin’ A=cos’ B

—sin’ A=1-sin’ B

= sin’ A+sin*B=1

Statement I is correct
Statement - II

) N/ AT ANV A
Given sin® =+ sin® = + sin* — +sin
18 9 18

Y/ 2 S i A" ¥/ 4
LHS =sin’® ﬁ +sin* = +sin* == +sin® —

9 18

(.272' . L 4r PV AP 1
=|sin” —+sin" — [+]| sin” —+sin" —
9 18

18 18

=1+1 sinceA+B=%:>sin2A+sinzB=1

=2
.. statement II is wrong

17. Ans: A

Statement I : 1+cot’?A=cosec?A

= cosec*A-cot’A=1, which is true
Statement 1I :
1 1

LHS = ——
cosecA—cotA sinA

=(cosecA+cotA)-cosecA=cotA

RHS = L _ !

sin4A cosecA+cot A
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=cosecA -(cosecA-cotA)=cotA
statement - II is true

18. Ans: D
Given sinA+cosA=./p
— sin?A+cos?A+2sinAcosA=2
= 1+2sinAcosA=2

. 1
= SinA.cosA= 5

19. Ans: A

1 1

sec A.cosecA= — =
cos A.sin A EIJ

2
20. Ans: A
since sinA+cosA=./p
= 4= z
4
now sin?A-cos?A=sin’ % —cos” % =0
21. Ans:D

Given sinfand cos@ are the roots of the equation ax? -bx+c=0

. b
we have sin@+cos =—
a

. c
sin@+.cos@ =

a
22. Ans: A
sin* @ +cos* @
= (sin2 6’)2 + (cos2 9)2
= (sin2 6 + cos” 9) —2.sin* O.cos’ @

=(1)* —2(sin @ cos )

()
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23.

b)

)

d)
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Ans : a-s, b-q,c-q,d-p
a)2sec’ @ +2tan’ 6 -7

=2sec’ O +2(sec’9-1)—-7
=4sec’ -9

2
=4(3j -9=0
2

. 2
since cos@ = g

tan 55°
cot55°

+cotl’.cot2’.......... cot 90"

_ tan(90° —35")
cot35°
cot35°
cot35
=1+0=1
xX.tan45%.cos60°=sin60°.cot60°

cos 60"
sin 60°

= x.(1).cos 60° =sin 60°.
=x=1
given gec?@=3

—=1-tan’H=3
:>tan6?=\/§

:>cot¢9:L

V2

tan” @ — cos ec’ 0

now
tan” @ + cosec’0

_tan’ @ —(1+cot’ 0)
tan” @ + (1+ cot’ )

(2’ —[1{%)2] 1

(5]
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Ans : a-5,b-3,c-1,d-5

a) given g =nz+6

now sina =sin(nzr +60)=(-1)".sinf
b) Given g =nz+6

now cosa =cos(nr+6)=(—1)".cosd

c)given a=(2n+1)%—9
V4
now tana = tan{(2n+l)5—6} =cotf
V4
d)given a=(2n+1)5+¢9
cosa = cos{(Zn + 1)%+ 9} =(-1)"sin@

Learns Task

Ans : B
sin@ = ++/1 —cos* @,
Ans A

1

cosecf+cotf=——
cosect —cotd

Ans:D
cot” @ —cos ec’d = —(cos ec’d —cot” ) = —1
Ans:D

cot@ = ++/cosec’ —1

Ans : B

sec@—l>< secd+1
tand secOd+1
_ sec’O-1
" tan O(secO+1)
tan® 6 tan 6

- tan &(sec @ +1) secH+1
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6.Ans: B

cosecld +1 y cosecO —1
cotd cosecld —1

cosec’d—1 cot’ @

- _ _ cotd
cot@(cosecd—1) cotB(cosecd—1) cosectd—1

7. Ans :D
Given
tan@ = —
4sin@—-3cos@ =0
= 4sin@ =3cosd :Singzé
sind 3 S
= == 4
cosd 4 :cos@zg

NOWsgin? @ —cos” @

(36

_9 16 -7
25 25 25
8. Ans : B
given g = 45°
tan” @ + :
tan” @
= tan’ 45° +—2l - 1t
tan” 45 1
N Ans :A

cosd =secl sin @ = cos ect

= cosf =

) =sinf =
given

cos @
—cos’0=1

sin @
=sin’f=1

Now gin? 0 —cos@=1-1=0
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10. Ans:

given (1-sin” @)sec’ @

=sec’ @—sin’ @.sec’ 0
=sec’@—tan’ 6 =1

Jee Main Level Questions
1. Ans :B

1 N 1
l+tan’ @ 1+cot’d

given

1 1
= 2 + 2
sec @ cosec @
=cos’@+sin =1

2. Ans :D

given cosecd =/n+1
1

Vn+1
we Know ¢os0 =+/1-sin2 8

i
n+l n+1l

3. Ans : B

=sinf =

) sinx l+cosx  sinx
Given 1- +— -
1+cosx sin x 1-cosx

1 (1—cos’ x) . (1—-cos’ x)—sin’ x
(1+cosx) sin x(1 —cosx)

1+ cosx)(1—cosx) sin®x—sin’x
L )

(I+cosx) sin x(1—cos x)
=1-(1-cosx)+0

=COSXx

4. Ans : B

1+cos@+sinf

Given 1+cos@—sin@

T
0==
Let 1
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T .7
1—cos—+smz

T .7
1+ cos— —sin—
4 4

1 1
I+ —=+—+
1 NG
I+ ==
NN
1+sinz9_1+sm7
cosd 4
cos
4
1
l+—
= 1\/521-1-\/5
)
5. given sin* @+ cos*@=1+3+k.sin> f.cos> 0
V1
letd=—
et 4

uT s LT T
sin* =+ cos* ==1+3+k.sin’ =.cos* =
4 4 4catid

:>l+l=l+3+E
4 4 4

:>l=l+3+k
2 4

=2=4/+12+k
=4/+k=-10

6. Ans:B

1
+
cosecld —cot@ cosecl+cotl

given

cosecl + cot @ + cosect —cot @
(cosectd — cotB)(cosect +cot )

2cossecd

~ cosec’f—cot’ 0
=2cosect

7. Ans :C
given sec*A - sec’A
=sec?A(sec?A-1)
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= (1 +tan’ 6)(tan2 9)
=tan’@+tan* @
Given (sinA+secA)?+(cosA+cosecA)?

Let A=45°
(sin45%+sec45°)?+(cos45%+cosec459)?

e

2 2
-3
2 2
Option B : (1+secA.cosecA)?
=(1+sec45°.cosec459)?

=(1+\E.\5)2=9

Ans : C

(secA+tanA)(secB+tanB) (secC+tanC)= K —
(secA-tanA) (secB-tanB) (secC -tanC) =k —
(1) x (2)

(sec?A - tan?A) (sec’B-tan?B)(se*C-tan?C) = k2
=k?=1

= K=*1

1 1

sec A+ tan 4 - cos A
Let A=30°

Given

1 1

B sec30° + tan30° - cos30°
1 1

:[2j+1_ Ng
e
12 -
B BB

—tan A =—tan30° = —

1
3

(1)
(2)

Advanced Level Question

AnsL B,C,D

secd =+/1+tan’ @

(Topic:- Trigonometric identities )




(8th Class)

12.

13.
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1
cos@
1

1—sin* 6
Ans: A,C
Given (secd+tan®)(1—sin6)

Letd =30’
=(sec30” + tan30°)(1 —sin 30")

&5/

1) 3

= 3 —_ | = —

(5)3)-%
Option A: cos30° :?
Option B: 1 5 =£
sec30 2

StatementI
Given a=cosé,b=sinf

Letf =45°,a =i,b=L
2 2

1Y
—b) =] =0
Now (a—b) [2 '_Zj

1+ 4a*b* —4ab=1+4.

1
>
—141-2=0

Statement I is correct

14.

3(sin @ — cos )" + 6(sin @ + cos ) + 4(sin’ @ + cos® 0)
Letd =0°
=3(sin0° — cos0°)* +6(sin0° + cos 0”)* + 4(sin® 0° +cos® 0°)

=3(0-1)*+6(0+1)%+4(0°+19)
= 3+6+4 = 13
Statement II is correct
given A,B,C,D are the angle of a cyclic quadrilaterla
we have A+C=180°
B+D= 180°
We know that sinA+sinB +sinC+sinD=0
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15.

16.

17.

18.

19.

20.

(Maths -Trigonometric identities)

sinA+sinB = -(sinC+sinD)

Ans:C
We know that A+B+C+D=360°
— A+B=360°-(C+D)

. A+B :900_(C+D]
4 4

BJ (C+Dj
=cot

4
Ans: A

We know A+B+C+D=360°

. A+B 21800—(C+Dj

(A+
= tan

2 2
( A+ BJ ( C+D
cos =—Co0S
2 2
(A+Bj (C+DJ
= COS +cos =0
2
given sin(A+B):§ cos(A—B)zg
=A+B=0) — A~ B=30"
on solving, we get A=45° B=15°
sin?A+cos2A=sin90° +cos30°
3
=1+—
2
Ans: C
sin?A+cos?3B = sin?45°% =cos?45°
(LT N (Lj L
2 2
Ans: D
tan?2A+tan?B=tan?90° +tan?15°
= not defined
Ans: 1
tanl® . tan2°. tan3° ........... tan89°
=(tan1°.tan89° (tan2°.tan889)............. tan45°
=(tan1%cot1?) (tan29)............. 1

=1x1x1..... x1=1
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21. Ans: 0
cos1%.cos2°. cos3°............ cos180°
=c0s1°.cos2°. cos3°........ cos90°.......... cos180°
=cos1°%.cos2°. cos3°....... O....... cos180° =0
22. Ans: 1

Given 3(cos* a +sin* &) — 2(sin® & + cos® «)
leta =0°

=3(cos* 0° +sin* 0°) —2(sin® 0° + cos® 0")
—3(140)=2(0+1)

=1

23. Ans:1

Given cosA+cos?A=1

— CcosA = 1-cos?A

— cosA = sin’A

now sin?A = sin? A(1+sin”A)
= cosA(1+cosA)
=cosA+cos?A
=1

24. a) sin*A- cos*A
=(sin?A)? - (cos?A)?
= (sin?A +cos?A) (sin®A - cos?A)
= sin?A - cos?A

(1- cos?A) - cos?A

= 1- 2cos?,

again = sin’A - cos’A

= sin?A - (1-sin?A) = 2sin?A-1

cos” 4
b 1-
) 1+sin 4
_, l-sin’4
1+sin 4
- (1+ sid)(1—sin A4)
(1+5sin A)

= 1-(1-sinA) = sinA
c) tan?A+tan*A

= tan?A(1+tan?A)

(sec?A-1) (sec?A)
= sec’A - sec?A
Ans: a-1,s; b-q,c-p
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l-sina

5.
2 3) l+sina

\/l—sinaxl—sina _ [(1-sina)’
l+sina 1-sina 1-sin’ &
|(1=sina)’

cos’ a

1-sina )’

( cos o j

= l-sing

cosa
1 sin

cosa cosa
=seca —tana

I-sina
b) :
I-sina
(I-sine)(1+sina) _\/(1+sin0¢)2
(I-sine)(1-sina) 1-sin’ «
. . 2 .
_ |(+sina)’ _ |(1+sina) _l+sina
cos’ a cosa cosa
1 sina
= + =seca +tana
cosa  cosa
| \/1+cosaxl+cosa (I1+cosa)’
C =
l-cosa 1+cosa 1-cos’ a
2
_ |(+cosa)’  |(1+cosa l+cosa
sin’ o sina sin o
1 cosa
= + =coseca +cota

a sinag siha
l—-cos& o l-cosa  [1-cosa)

d) =\
l+cosa 1-cosg ' 1-cos @
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2
B /(l—cosoz)2 _ f([1-cosa) 1-cosa
sin® « sin sin

1 cosa

sina sina

=CcoSeca —cota

Ans: a-s, b-p, c-t, d-q

Additional Practice Questions for students

1. Ans: D
cos’ 0+;2
1+cot” @
=cos’ @+ —=cos’ @+sin’ f =1
cosec 6
2. Ans;D

sec O(1 —sin @)(sec @ + tan 0)
=secH —secO.sinf)(secd + tan 9)
= (secd —tan ) (sec @ +tan )

=sec’@—tan’ O =1

3. Ans:A
sin? 9+;2
1+tan” @
=sin’ @ +——=sin’ @ +cos’ f =1
sec” @
4. given

1+sin¢9+ cos@
cos@ 1+siné@

Let 0 =30" 3 3
= — 4+ —

_1+sin30” = cos30° 33
cos30°  1+sin30° NE)

A

1+) (\f] 32 Ans; B
“ETT (%)

1
2 2 =2(sec30°) = 2secd
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5. Ans: C

(sec2 0 - 1)(c0s ec’ 0 — 1)
Letf = 45°
= (sec” 45° —1)(cosec’ 45" —1)
—2-D2-1)=1xl=1

6. Ans:C

(1+cot@—cosech)(1+ tan b +sec O)

Letd = 45°

= (1+ cot45° —cosec45’)(1 +tan 45° +sec45°)
=(1+1-2)1+1++/2)

=(2-2)2+2)

=2 -(2) =4-2=2

2 [seca—lj , (Sina_lj
7. cot” & . +sec’ &
l+sina 1+ seca
Leta = 45°
=cot” 45° &5"-1 + sec? 45° w
1+ sin 45° 1+ sec45°
L
=1 V2-1 +2 V2
1+ L 1++2
V2
_2-42 V2-2
2+ x/§+1
_2-\2+v2-2_ 0
1++2 1+\/_
. 4
8. givenin AABC,tanA_? dco,
secA:—% i 5
5 - >
cosecA=—
4
x _(.2 2) __j_; L
now, 375 y
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=x - el x—ézo
12 12

= 12x?4+5x-25=0
Ans: A

sec’ A(l —sin* A) —2tan’ 4
Letd = 45°

=(v2) (1—(%)4}—2(1)2
9. =4(1—%)—2

THE END
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