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1. sinfcotf = cosb

2. cosftanf = sinf

3. secdcot @ = cosec

4. cosecftanf = secf

5. (1 —sin?@)sec?d =1

LHS = sinf cot 6

=sinf (Z?jg) [Using cot§ = ETSZ]

=cosf [Simplifying]

= RHS [ |

LHS = cosftanf
= cosf <sin o > [Using tanf = sin 0 ]
cos 6 cos
=sinf [Simplifying]
= RHS [ |

LHS = secf cot 0
1 cos 0 . .
= ( ) ( ) [Using definitions]

cos sin 6

1 N
= 08 [Simplifying]

= cosecf [Using cosecd = —]
sin ¢

= RHS |

LHS = cosecf tan 0
= ( ! ) (Sm 9) [Using definitions]

sin 6 cos

1 T
= osd [Simplifying]

=secl [Using secl =

Cos 9]
= RHS [ ]

LHS = (1 — sin® §) sec? §
= (cos?#)sec’>f [Pythagorean Id: sin?@ + cos? § = 1]

]

1
_ 2 ; _
= cos” 0 <c0329> [Using secf = p—
=1 [Simplifying]

= RHS |
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SRI VIDYA ARADHANA ACADEMY, LATUR MATHEMATICS
6. (1 —cos?f)cosec?d =1
LHS = (1 — cos® ) cosec? 0
= (sin? @) cosec? § [Pythagorean Id: sin® 6 + cos? = 1]
1
) . _
=sin“ 4 <sin2 9) [Using cosec = sinﬁ}
=1 [Simplifying]
= RHS ]
7. tan? § cos? § = sin? 0
LHS = tan? 6 cos? 0
sin? 6 9 . sin 6
= ((:0329) cos”f [Using tanf = cosﬁ]
=sin?6  [Simplifying]
= RHS ]
8. (sec?f —1)cot? 0 =1
LHS = (sec’§ — 1) cot? 0
= (tan?#) cot?@ [Pythagorean Id: 1+ tan? 6 = sec? 6]
1 1
— 2 : —
= tan” 0 (tan2 9) [Using cot§ = tanﬁ}
=1 [Simplifying]
= RHS ]
9. (cosec?d —1)tan?6 = 1
LHS = (cosec? § — 1) tan? 0
= (cot?#) tan® @ [Pythagorean Id: 1+ cot®§ = cosec? ]
1 .
=cot? @ <c0t2 9) [Using tanf = ot 9]
=1 [Simplifying]
= RHS ]
10. (1 +cot? A)sin? A =1
LHS = (1 + cot? A)sin® A
= (cosec? A)sin> A [Pythagorean Id: 1 + cot? A = cosec? A]
1 i , !
= (sin2 A> sin® A [Using cosec A = sinA]
=1 [Simplifying]
= RHS |
11. sin? rsec? r = tan® x
LHS = sin? 2 sec® x
=sin’z ( 12 ) [Using secx = 1 ]
cos? x cos
_ sin? x
cos? x
=tan’2 [Using tanz = ST
cos
= RHS |
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12. cos? z cosec? & = cot?

LHS = cos® z cosec? x

]

1
= cos2x( — ) [Using cosecz =

sin® x sinx
_ cos’x
 sin?z
=cot?r [Using cotx = Cf)sx]
sin
= RHS ]
13. cosf(secd — cosf) = sin? @
LHS = cos f(sec — cos )
= cosfsec — cos®> ) [Distributing]
1 9 . _
= cos <cos0> —cos®# [Using secf = cosG]

=1-cos?f [Simplifying]
—=sin?@ [Pythagorean Id: sin?@ + cos? 6 = 1]
= RHS ]

14. tanf(cot § + tan f) = sec?

LHS = tan 6(cot 6 + tan §)
=tanfcotd +tan?f [Distributing]

1 ) , !
=tan (tan@) +tan“ 6@ [Using cotf = m]

=1+tan?@ [Simplifying]
=sec?d [Pythagorean Id: 1+ tan? 6 = sec? 6]
= RHS ]

15. sin?@cot? 4 sin? 9 = 1

LHS = sin? 6 cot? 6 + sin% 0
cos 0

sin0]

2
= sin® 6 <C9SQ Z) +sin?@ [Using cot § =
sin

=cos® 0 +sin?@  [Simplifying]
=1 [Pythagorean Id: sin? + cos®6 = 1]

= RHS [ ]
1—cos? 0 :
16. “sinf = Sln9
1 —cos?6
LHS (corrected) = &
sin 0
. 2 9
= Ssm 7 [Pythagorean 1d]
in
=sinf
= RHS
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17. (1+tan® ) cot 6 — tand

cosec? 0

(14 tan® ) cot 6
cosec?
(sec? 6) cot @

= W [Pythagorean Id]

(s579)

1
cos 0 sin 6
1
sin2 0
1 sin? 6 . .
= — - [Fraction division]
cos fsin 0 1

LHS =

[Definitions]

= [Simplifying]
[Definition]

2
18. ﬁTge = tan? 6
2
sec* 0
1+ cot? 6
sec? f

= o2l [Pythagorean Id]

1 20
= 1;2?520 [Definitions]
1 sin?6
cos? 6 1
sin? 6 e
= o0 [Simplifying)
=tan?¢

= RHS

LHS =

[Definition]

2
cosec”  __ 2
19. an7g = cot 0

cosec? 6
1+ tan?0
cosec? 6
= el [Pythagorean Id]
sec
1/sin%6
= 1;2101;29 [Definitions]
1 cos? 6
sin?f 1
cos? 6 . o
=520 [Simplifying)
= cot? 0
= RHS

LHS =

[Definition)]

20. cos® A + 1

1 _
14cot2 A —

1

LHS =cos? A + ———
1+cot? A

= cos? A + [Pythagorean Id]

1
cosec A

cosec? A
=cos? A +sin? A [Using sin A =
=1 [Pythagorean 1d]

= RHS

]
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21. sin? A + 1

1 _
1+tan? A —
1

LHS =sin? A+ ————
st +1—|—tan2A

1
)
— _ - Ip I
sin“ A + sec? [ ythagorean d]

1
=sin? A +cos? A [Using cos A =

sec A}

=1 [Pythagorean Id]
= RHS

tan® A t2A
22. 1+a{:2,n2 A + 1-T-c'):ot2 AT 1
tan® A cot? A
1+tan’A  1+cot?A
tan® A cot? A

= Pyth Id
sec2 A + cosec? A [Pythagorean Ids]

sin? A/cos? A cos? A/sin? A
= Definiti
1/cos? A N 1/sin* A [Definitions]
= sin? A4 cos? A [Simplifying fractions]
=1 [Pythagorean Id]

= RHS

LHS =

l—cosf __ _sinf
23. sinf® — 1+cosf

LIS — 1 —. cos
sin 6

1 —cosf)(1+cosb . .
= ( sin@(l)J(r cos0) ) [Multiply by conjugate]
1 —cos?6
= W—iios&) [Difference of squares]
sin” 0 [Pythagorean Id]
= rean
sin (1 + cos 0) yiias
_ sinf
~ 1+cosf
= RHS

[Simplifying)

cos 0 sin 6
24, s — lising
_cosh
1—sin6
cos O(1 + sin 6)
- Multiply b ugat
(1 —sinf)(1 +sinb) [Multiply by conjugate]

LHS =

[Difference of squares]

1 —sin?0
= W [Pythagorean 1d]
1+sinf . .
= sl [Simplifying)
= RHS
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25 cos99 _ 1—51%9
° 1+4sin cos
cosf
LHS = %Y
5 1+ siné
cosf(1 —sind . .
= i+ sin(ﬂ)(l — sil)l ) [Multiply by conjugate]
36(1 — sin 6
= COZ(—,;IE) [Difference of squares]
— sin
0(1 —sin 6
= % [Pythagorean 1d]
1—siné o
= sl [Simplifying)
= RHS |
26. 1fiéloze = cosec  + cot 6
sin 0
LHS= —
1 —cosf
sin §(1 + cos @ . .
= (- Cos<t9)(1 mn co)s 9 [Multiply by conjugate]
inf(1 0
= Sml(_c%;) [Difference of squares]
ing(1 0
= W [Pythagorean Id|
sin
1+ cost . o
=i [Simplifying)
1 50
= 0 + Z:: 7 [Split fraction]
= cosecd + cot§ [Definitions]
= RHS |
l1+cos A _ _sinA
217. iinA ~ l—cos A
1+ cos A
LHS = - ¢4
5 sin A
1+cosA)(1—cosA ) .
= ( sinA(l)E cos ) ) [Multiply by conjugate]
1 —cos? A
= ﬁ [Difference of squares]
in -
sin? A
= m [Pythagorean 1d]
sin A . o
i p—i [Simplifying)
= RHS [
cos A
28. 1;iLn2A = lfclosA
1+ cosA
LHS= —
sin? A
1 s A
= % [Pythagorean 1d]
1 s A
= = costl)c(olb—i— cos ) [Difference of squares]
1 e
=1 eosd [Simplifying]
= RHS |
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29. liiéloglA = cosec A —cot A
sin A
LHS = ——
1+ cosA
sin A(1 — cos A) ) .
= Multiply b t
(14 cosA)(1—cosA) [Multiply by conjugate]
_ sin A(1 —cos A) )
= o2 A [Difference of squares|
in A(1 — cos A
= w [Pythagorean 1d]
sin® A
1—cosA . .
= mA [Simplifying)
1 cos A
_ B lit fracti
nAd smA [Split fraction]
= cosec A — cot A [Definitions]
= RHS ]
30. 15-05?53 =secB —tan B
cos B
LHS = 27
5 14sinB
cos B(1 — sin B)
= Multiply b jugat
(14 sin B)(1 — sin B) [Multiply by conjugate]
B(1—sinB
= L.Qsm) [Difference of squares|
1—sin*B
cos B(1 — sin B)
= 2B [Pythagorean Id]
1—-sinB . o
“eosB [Simplifying]
1 sin B
_ _ lit fracti
B oosB [Split fraction]
=sec B —tan B [Definitions]
= RHS |
31. tan@ + cot § = secd cosec 6
LHS = tanf + cot 0
sinf cos® "
=0 smd [Definitions]
s02 20
= m [Common denominator]
cosfsin @
1
= e [Pythagorean 1d]
N 1
~ \cosf sin 6
= secfcosec [Definitions]
= RHS ]
32. cosf(tand + cot ) = cosec 6
LHS = cosf(tan 6 + cot §)
= cos f(secf cosecf) [Using result from 33]
1
= cos 0 () cosecf [Definition of sec 6]
cos
= cosecf [Simplifying]
= RHS ]
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33. sinf(cot @ + tanf) = secd

LHS = sin f(cot 0 + tan 6)
= sin f(sec f cosec) [Using result from 33]

1
= sin 6 secf < - 9> [Definition of cosec 6]

sin
=secf [Simplifying]
= RHS [ |

34. (sin® + cos0)? + (sin@ — cos )2 = 2

LHS = (sin @ + cos 0)? + (sin 6 — cos 0)?
= (sin? @ + 2sin 6 cos @ + cos? 0)
+ (sin? @ — 2sin 0 cos § + cos® §) [Expanding squares]
= (sin? @ + cos? ) + 2sin f cos §
+ (sin? @ + cos® f) — 2sinfcosd [Grouping]
=1+4+2sinfcosf +1—2sinfcosf [Pythagorean Id]
=2 [Simplifying]
= RHS |

35. cos* A —sin* A = cos? A —sin? A

LHS = cos* A —sin* A
= (cos? A)? — (sin® A)? [Rewrite powers]
= (cos? A —sin® A)(cos? A +sin® A)  [Difference of squares]
= (cos? A —sin® A)(1) [Pythagorean Id]
=cos? A —sin? A [Simplifying]

= RHS "
t _ +1
36. oot = Ttans
LHS — _tanT_
secr — 1
tanx(secx + 1 . ;
- (secx —(1)(Secx 42 1) [Multiply by conjugate]
t 5 1
_ %cx—;) [Difference of squares]
secZr —
t 1
= % [Pythagorean Id: sec?z — 1 = tan® 7]
an®x
1
_ ST H L Gimplifying]
tanx
= RHS "
t _ +1
37. coscs?c;—l - COSCE;C‘EQ;
LHS = _ T
cosecr — 1

cot z(cosecx + 1)
- Multiply b ueat
(cosecx — 1)(cosecx + 1) [Multiply by conjugate]

cot x(cosecx + 1 .
= ( ) [Difference of squares]
cosec?x — 1

t 1
_co x(cosic""fJr ) [Pythagorean Id: cosec
cot“x
1
_ ST L implifying]
cotx

= RHS |

2

z—1=cot?z]
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38. sec 0 +Sin9:2tan0

cosec 0 cos 0

sec 6 sin 6

LHS =

cosec  cos@

1/cosf

~ 1/sinf tan?
sin 6

= + tan 6
cos

= tan6 + tan 6
=2tan6
= RHS

[Definitions|

[Simplifying fraction]

[Definition)]

39 14sec __ sin®6

sec 6 1—cos 6

1+ secl

sec 6

1 sec 6
= lit fracti
" + "7 [Split fraction]

=cosf+1

LHS =

[Definition and simplifying]
sin’ @

RHS = ——

1—cosf

11— cos? 0

" 1—cosf

1-— 1

= (1 - cosf)(1 + cos ) [Difference of squares]
1—cosf

=1+cosf [Simplifying]

LHS = RHS

[Pythagorean Id]

1 41 2
40. 14sin A + 1—sin A — 2sec” A

1 n 1
14+sinA 1-sind
(I —sinA)+ (1+sin A)
(1 +sinA)(1 —sin A)

2
=1 A [Simplifying numerator]
2

= oA [Pythagorean Id]

1
:2 —
<COS2 A)

=2sec? A [Definition]
= RHS

LHS =

[Common denominator]

FOUNDATION BATCH-2025 9
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14sin @ cosf __
41. cos 0 + 1+sin€ — 2sect

1+sinf n cos 0
cos 1+sinf

1 +sinf)* 4 cos” §
= (L + sind)” + cos [Common denominator]

cosO(1 + sin 0)

(14+2sinf + sin? 0) + cos® 0
N cos O(1 + sin 0) [Expand square]

_ 1+2sin6 + (sin2 0 + cos? 0) [Group terms]
- cos 0(1 + sin 0) ’

1+2sinf+1
= ————— |[Pyth Id
cosf(1 + sin b) [Pythagorean Id]

2+ 2sinf
_ 2T ESMY rginnlif .
cos 0(1 + sin 0) [Simplify numerator]

2(1+siné
= _2(L+sinf) sm. ) [Factor numerator]
cosf(1 + sin b)

LHS =

_ 2 [Simplify fraction]
cos 0

= 2secf [Definition]
= RHS [ ]

cos 6 14sinf __
42. 1+sin0+ cos 0 = 2sect

cos 0 n 1+sinf
1+sinf cos
cos? 0+ (1 +sin )2

= (1 % 5in ) cosf [Common denominator]

~ cos?0 + (14 2sinf + sin” §) (Expand square]
B (1 +sinf)cosd P d

_ (cos?6 +sin®6) + 1+ 2sin 6 [Group terms]
- (1+sin®)cosb b

LHS =

1+1+42siné
= m [Pythagorean Id]
2+ 2sinf
= m;ﬂ% [Simplify numerator]
2(1+sinb)

= 4 5in0) cosd [Factor numerator]
sin @) cos

_ 2 [Simplify fraction]
cos 6

= 2secf [Definition]
= RHS [ ]

FOUNDATION BATCH-2025 10 7798 860 860, 7798 870 870



SRI VIDYA ARADHANA ACADEMY, LATUR MATHEMATICS
43, L=sinf oy _cosfo — 9gec
1—sinf cos
LHS =
cos * 1—sinf
1 — si 2 .2
_ (1=sinb) +,C05 b [Common denominator]
cosf(1 — sin 0)
(1 —2sin 6 + sin? ) + cos? 0
= E d
cos (1 — sin 0) [Expand square]
1 — 2sin @ + (sin? 6 + cos? 6)
= t
cos (1 — sin 0) [Group terms]
1—2sinf+1
= ———— |[Pyth Id
cosf(1 — sin ) [Pythagorean Id]
2 —2sinf
= W_Sl;ng) [Simplify numerator]
2(1 —siné
= & [Factor numerator]
cosf(1 — sin )
= [Simplify fraction]
cos 0
= 2secf [Definition]
= RHS ]
44, T=m — Toems = 2tanzsecr
LHS = 1, — 1,
1—sinz 1+4sinz
1 i — (1 —si
_ 4 SlIl':,E) ( .sm z) [Common denominator]
(I —sinz)(1 +sinx)
1+sinz —1+si
_ 1 s - 2+ S [Simplify numerator, Diff of squares]
1—-sin“z
94
= y [Simplify numerator, Pythagorean Id]
cos?
i 1
=2 (smx) < > [Split factors]
cosz ) \ cosz
=2tanzsecx [Definitions]
= RHS |
45. ﬁ — 1+closz = 2 cot x cosec x
LHS = ! — !
1—-cosz 1+cosz
1 —(1-
= (1+cosa) — (1= cosz) [Common denominator]
(1 —cosx)(1+ cosx)
1 -1
_ 1fcosw toosT [Simplify numerator, Diff of squares]
1—cos?x
2
= .cogs e [Simplify numerator, Pythagorean Id]
sin” x
1
=2 (@SJ:) ( - > [Split factors]
sinz/ \sinz
= 2cotzcosecx [Definitions|
= RHS |
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46 = 2cosec Acot A

1 1
* sec A—1 + sec A+1

1 n 1
secA—1 secA+1
(secA+1)+ (secA—1)

= [Common denominator]

(secA—1)(secA+1)

2sec A
= % [Simplify numerator, Diff of squares]
sec? A —

= % [Pythagorean Id]

= m [Definitions]

= é . % [Fraction division]
= % [Simplifying]

1 cos A .
=2 (smA) (smA) [Split factors]

= 2cosec Acot A [Definitions]
= RHS

LHS =

47 sin o 4 1+cos «

14-cos « sina 2 coseca

sin « 1+ cosa

LHS =

14 cosa sin o

) 9
1
S (14 cosa) [Common denominator]
sin a(1 + cos @)

2 2
142
_sin"a +'( + 2cosa + cos® @) Expand square]
sin a(1 + cos )

(sin? @ + cos? @) + 1+ 2 cos
= . [Group terms|
sin a(1 + cos )

1+1+2
= w [Pythagorean Id]
sina(1 + cos a)
24 2cosa
_ AT acosa g i .
sina(1 + cos ) [Simplify numerator]
2(1 + cos @)

=——— 2 [Factor numerator]
sin o(1 + cos &)

2
= — [Simplify fraction]
sin «¢

= 2 cosec «
= RHS

[Definition]

FOUNDATION BATCH-2025 12
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tan 3 l+secfB __
48. 1+secﬁ+ tan 8

= 2 cosec 3

tan 1+ secp
1+ secp tan g3

tan® 8 + (1 ’
_ tan” 5+ (1 + sec ) [Common denominator]
tan B(1 + sec )

tan? B + (1 + 2sec B + sec? j3)
- tan 5(1 + sec 3) [Expand square]

(tan? B 4 sec? B) + 1 4 2sec 3
tan 5(1 + sec )

(sec? B — 1 +sec? B) + 1+ 2sec 3
N tan 8(1 + sec ) [Pythagorean Id]

= 286025——’_28606 [Simplify numerator]
~ tan B(1 +sec3) PHLY

9 1
_ 2secf (secf+1) [Factor numerator]
tan B(1 + sec 3)

2sec 3 . . .
Y [Simplify fraction]
2(1/ cos B) .
= ———= [Defi
5in B/ cos 3 [Definitions]
2 cos f3

cosf sinf

LHS =

2 e
=g [Simplifying]
= 2cosec [Definition)]
= RHS [ |

cot @ cot 6 _
49. 14cosec ~ T1—cosech 2sect

1
LHS = cot ¢
5 =co 1+cosecl 1 — cosec 0)

E(l — cosecf) — (1 + cosec6)
(
(Zoe7

cotd

d inat
(1 cosec 6)(1 — cosec ) > [Common denominator]

1 — cosec — 1 — cosec
cot 0

T — ) [Simplify num, Diff squares]

-2 0
= cot 6 cosee ) [Simplify num, Pythagorean Id]

—cot?6

cot 6 <200$2ec€) [Simplify signs]
cot“ 6
2 cosec § L .
= ~otd [Simplify fraction]
= w [Definitions]
cosf/siné

2 sin 6
sinf cos6

2 s
p—" [Simplifying)
= 2secl [Definition]
= RHS [ |
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50 tan 6 tan 6

© 14sect I—secd 2 cosect)

LHS = tané

1
1+sect 1—sec€>
(1 —sec) — (1 +sech)

(1 +sec)(1—sech)

(=
o
6(1—se09—1—se09
e (32
ey

= tanf

) [Common denominator]

1 —sec?d
—2secf
—tan?6
2sect
tan? 6

) [Simplify num, Diff squares]

> [Simplify num, Pythagorean Id]

) [Simplify signs]

2
= sece [Simplify fraction]

_ 2(1/cosf) o
= 06/ cosd [Definitions]

2 cos
cosf sinf

2 e
== [Simplifying]

= 2cosecd [Definition]
= RHS ]

cosec A cosecA 2
5L cosec A—1 + cosec A+1 2sec” A

cosec A = 1 cosec A+ 1
cosec A + 1) + (cosec A — 1)
(cosec A — 1)(cosec A + 1)

LHS = cosec A ( ! )

= cosec A (

) [Common denominator]

2 A
= cosec A cosee [Simplify num, Diff squares]
cosec2 A — 1

2 A
= cosec A cots; ¢ ) [Pythagorean Id]
co
2 cosec? A
=l A [Multiply]
2(1/sin? A) .
= o E AT A Y [Definitions]
2 sin? A

~ sin?A cos?A
2 R
= oA [Simplifying]
=2sec? A [Definition]
= RHS |

52. (sec? — 1)(cosec?§ —1) =1

LHS (corrected) = (sec? @ — 1)(cosec? § — 1)
= (tan?0)(cot? §) [Pythagorean Ids]
1
= tan® @ (tan2 9) [Definition]

=1
= RHS
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53. (sec A —tan A)? = ;:iﬁﬁ

1
N <cosA "~ cosA

_[(1—sinA 2
B < cos A >
(1 —sin A)?
cos? A
(1 —sin A)?
1—sin? A
(1 —sin A)?

LHS = (sec A — tan A)?

sin A

2
> [Definitions]

[Power rule]

[Pythagorean Id]

= RHS

54. 1;:22 = (secf — tan6)?

(1 —sinA)(1 +sin A4)
1 —sin A
T 1+4sind

[Difference of squares]

[Simplifying]

RHS = (secf — tan 6)?

1
~ \cosf cosd

(1 —sinf 2
B < cos 6 >
(1 —sin )2
cos? 6
(1 —sin )2
1 —sin’6

sin 6

2
> [Definitions]

[Power rule]

[Pythagorean Id]

1 —sinf)?
(1 — sin6) [Difference of squares]

55. L‘_Eg:ﬁ = (cosec A — cot A)?

(1 —sinf)(1 +sin0)
~ 1—sind
~ 14sinf
= LHS

1
N (sinA  sinA

_[1—cosA 2
N sin A

(1 —cos A)?
sin? A

(1 —cos A)?

1—cos? A

(1 —cos A)?

[Simplifying]

RHS = (cosec A — cot A)?

cos A

2
) [Definitions]

[Power rule]

[Pythagorean Id]

= LHS

(1 —cos A)(1+ cos A)
_1—cosA
~ 1+cosA

[Difference of squares]

[Simplifying)
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56. cosecfv/'1 — cos? 6 =1 (Assume sinf > 0)

LHS = cosec0+/1 — cos2 0

= cosec#V/sin? @  [Pythagorean Id|
= cosecf|sinf| [Definition of square root]

= cosecfsinf [Since sinf > 0]

= <1> sinf [Definition]
sin 6

=1 [Simplifying]

= RHS

57. S602 x + 008602 T = sec2 x COSGC2 €T

LHS = sec® z + cosec? z

1 1
= —— + —5— [Definitions]
cosx  sin®z

sin?z + cos? x

= —————5— [Common denominator]
cos? xsin® x

1
= —5———— [Pythagorean Id]
cos? zsin®

(1 1
" \cos2zx sin? z

= sec? zcosec’ z  [Definitions]
= RHS

58. (1 +tan?6)(1 —sin@)(1 +sind) = 1

LHS = (1 + tan® 8)(1 — sin 0)(1 + sin 6)
= (sec?)(1 —sin? @) [Pythagorean Id, Diff of squares]
= (sec®#)(cos?>#) [Pythagorean Id]

1 2 s
(c032 9> cos” 6 [Definition]

1 [Simplifying]
RHS

59. sin® Acot? A+ cos? Atan? A =1
LHS = sin® Acot? A + cos® Atan? A
2 .2
9 cos* A 9 sin® A o
=sin“ A (szA) +cos® A <0052 A) [Definitions]
= cos® A +sin? A [Simplifying]
=1 [Pythagorean Id]
= RHS

60. tan?6 — sin® 6 = tan? fsin 0

LHS = tan? 6 — sin’ 6

2 0
= :22 5 sin?@  [Definition]

1
= sin? 6 (0052 5~ 1> [Factor out sin? 4]

sin® 6 (sec>@ — 1)  [Definition]
sin?@(tan?#) [Pythagorean Id]
= tan® 0sin” ¢

= RHS
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__ 2cos’9-—1
61. cotf — tan = S0

LHS = cot§ — tan 6

cosf  sinf
= - Definiti
sinf  cosf [Definitions|
2 9 Cwin?2 9
= % [Common denominator]
sin 6 cos
cos20 — (1 — cos2 8
B sin é cos @ ) [Pythagorean 1d]
cos? 6 — 1 + cos? 0
sin 0 cos 0
2¢0s260 — 1
- sfﬁsbm [Simplify numerator]

RHS ]

62. tan?z — cot? z = sec? x — cosec?

LHS = tan®z — cot®
= (sec?x — 1) — (cosec’z — 1) [Pythagorean Ids]
=sec’x — 1 —cosec®z + 1
=sec? 2 — cosec’ 2 [Simplifying]
= RHS |

63. (cosec ) + sin @) (cosec d — sin §) = cot? § + cos? §

LHS = (cosec 6§ + sin #)(cosec § — sin 6)
= cosec? § —sin? @ [Difference of squares)
= (1+cot?f) — (1 —cos? ) [Pythagorean Ids]
=1+cot?f — 1+ cos? 6
= cot?# 4 cos® §  [Simplifying]
= RHS ]

64. (sec + cosf)(sec — cosf) = tan? 6§ + sin? 0

LHS = (sec + cos8)(sec — cos 0)
=sec?f — cos?  [Difference of squares]
= (1+tan®f) — (1 —sin?@) [Pythagorean Ids]
=1+tan?6 —1+sin? 6
= tan®? 60 +sin” @  [Simplifying]
= RHS ]

65. sec A(1 —sin A)(secA+tan A) =1

LHS = sec A(1 — sin A)(sec A + tan A)
= (sec A — sec Asin A)(sec A + tan A) [Distribute]

= (sec A— ! sin A) (sec A+ tan A) [Definition]
cos A

= (sec A — tan A)(sec A + tan A) [Definition]

=sec? A —tan? A [Difference of squares)

= (1 +tan® A) — tan® A [Pythagorean Id]

=1 [Simplifying]

= RHS ]
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66. Csoifag —cosech +sinf =0
29
LHS = CO_S — cosecf + sin 6
sin
29 1 in? 0
= CO.S — — 51.11 [Def, Common denominator]
sin 0 sin 0 sin 6

cos? 0 — 1 +sin?0

sin @
20 +sin?0) — 1

= (cos ;rsllz ) [Group terms]

1—
=g [Pythagorean Id]

i

0
~ sinf
=0 [Assuming siné # 0]
= RHS

67. (sin B4-cos 0)?

—sec = 2sin6
cos 6

(sin 6 + cos 0)?

LHS = —secl
cosf
in? § + 2sin 6 cos O 20 1
_ S0 esmocostt cos O [Expand, Definition]
cos 6 cos 6
_ (sin®@ +cos® ) +2sinfcosf 1
N cosf cosf
14 2si 3 1
_ Lf2sm feosh _ [Pythagorean 1d]
cosf cos
14 2si -1
_ L4 2simfeosh [Combine fractions]
cosf
_ 2sinfcosf
~ cosd
=2sinf [Simplifying]
= RHS

14cosf—sin® g __
68. sin 6(1+cos 0) = cot ¢

1+ cosf —sin? 0
sin 8(1 + cos 0)
(1 —sin? @) + cos 6

sin §(1 + cos 6)
cos? 0 + cos b
sin (1 + cos 0)
cosf(cosf + 1)

LHS =

[Group terms]
[Pythagorean Id]

[Factor numerator]

sin 6(1 + cos )
0
= C?S [Simplifying]
sin 6
=cotf [Definition]
= RHS

69. sec*§ — sec? 0 = tan* 6 + tan? 0

LHS = sec? § — sec? 0
= sec? f(sec? § — 1)
= (1 + tan” 0)(tan? )
=tan?6 4 tan®  [Distribute]
= tan® 0 + tan® ¢
= RHS

[Factor]
[Pythagorean Ids]
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70. cosec? 6 — cosec? = cot* 6 + cot? 0

= cot? 0 + cot* §
= cot* 6 + cot? 0
= RHS

71. sec* A — tan* A = sec? A + tan® A

LHS = sec* A — tan* A
= (sec? A)? — (tan® A)?

= (1)(sec® A + tan? A)
=sec? A+tan? A

= RHS

72. cosec* A — cot* A = cosec? A + cot? A

LHS = cosec* A — cot* A
= (cosec® A)? — (cot? A)?

= (1)(cosec? A + cot® A)
= cosec® A + cot? A

= RHS

73. sin* 0 + cos* @ = 1 — 2sin? H cos? 6

LHS = sin 6 + cos* 0
= (sin? )% + (cos® )2

=1—2sin%20cos? 6

= RHS
tanf—cot® __ :.2p 2
74. tanf+cot sin“ 6 cos- 0

tan 6 — cot §
LHS= ——
tan @ + cot 6

sinf _ cosf

__ cosf sin 6

~ siné cos 6

cos 6 + sin 6

sin? —cos? @
cos 0 sin 6

sin? 0+4cos? @
cos 0 sin 6

1

= RHS

= cosec? f(cosec?
= (1 + cot? §)(cot? 0)

LHS = cosec* 6 — cosec? 0

0—1)

[Factor]

[Pythagorean Ids]

[Distribute]

= (cosec? A — cot? A)(cosec? A + cot? A)
= ((1 4 cot? A) — cot? A)(cosec® A + cot? A) [Pythagorean Id]

= (sin” § + cos? 0)? — 2(sin® 0)(cos? 0)
= (1)*> —2sin?6@cos?# [Pythagorean Id]

= (sec® A — tan? A)(sec? A 4 tan® A) [Difference of squares]
= ((1 4+ tan® A) — tan® A)(sec® A 4 tan®? A) [Pythagorean Id]

[Using a® + b = (a + b)* — 2ab]

[Definitions|

[Common denominators]

sin? 0 — cos? 0
sin? 0 + cos2 6
sin? 6 — cos? 0

= sin? 0 — cos® 6

[Simplify fraction]

[Pythagorean Id]

[Difference of squares]
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75 cot A—cos A __ cosec A—1
* cot A+cos A = cosec A+1

cot A —cosA
cot A + cos A
cos A _ COSA

=snd _——  [Definition]
B2 +cos A

sin A

LHS =

sin A
cosecA —1

= ———————  [Definiti
cosec A +1 [Definition]

= RHS |

76. sec 6+tan O

otiresg = tan O sect

secl + tan @

cot 6 + cosf
1 + sin 6
= <osf _cosb  [Definitions]
sin 6 + cos 0
1-+sin 6
_ cos 6 3
= cosiongsmg |Common denominators]
sin 6
1+4siné
_ cos 6 s
= ord(Lteind) [Factor denominator]
sin 0
1+sinf sin 0 . -
= . - [Fraction division]
cos®  cosf(1+sind)

sin 6 . o
= o0 [Simplifying]

_(sin 0 1
~ \ cosf cos

=tanfsecd [Definitions]
= RHS ]

1—cosé
77 1+4cos 0

= | cosec § — cot 0|

1 —cosf

LHS =4/ ——
1+ cosf

(1+ cosB)(1 — cosH)

1— 2
— % [Simplify num, Diff squares]
1-— 0)2
= W [Pythagorean Id]
sin
_ [ (Lmcost?
a sin 0

1—cosf
sin 6

1-— 0)(1— 0
_ \/ (1 — cos gg cos f) [Multiply by conjugate inside root]

[Definition of square root]

1 cos 6

sinf  sind

‘ [Split fraction]

= |cosecl — cot @] [Definitions]
= RHS ]
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1+4sin A
1—sin A

78.

= |sec A + tan A|

1+sinA

1—-sinA

(I1+sin A)(1 +sin A)
(1 —sin A)(1 +sin A)

1 in A)2
— % [Simplify num, Diff squares]
— sin

(14sin 4)?2

cos?2 A
()

1+sinA
1+sin A
+sin [Definition of square root)

LHS =

[Multiply by conjugate inside root]

g

[Pythagorean 1d]

cos A
cos A

1
cos A
= |sec A + tan A|
= RHS

sin A

cos A

‘ [Split fraction]

[Definitions]

l1—cos A
1+cos A

80. V/sec? 6 + cosec? § = |tan 6 + cot 6|
LHS = /sec? 0 + cosec? §

1 1 ..
_ \/m [Definitions]
) 2
% [Common denominator]
COS“ U SIn
1
Vg Prtosoren 1
) 2

1
cos @ sin 6

tan @ + cot 6|

79.

= | cosec A — cot A| Note: This is identical to question 79.

[Definition of square root]

sinf  cosf

“nd ‘ [Definitions]
sin® 6 + cos? 6
cos fsin 0
1
cosfsin 6

LHS = RHS

cos

‘ [Common denominator]

[Pythagorean 1d]

tan® 9—1

T = sec? 0 + tan 6

81.

~ tanf —1
(tan® — 1)(tan? 6 + tan 6 + 1)

B tanf — 1
=tan®f +tanf + 1
= (1+tan®6) +tan 6
=sec’f +tanf [Pyt
= RHS

[Difference of cubes]
[Simplifying]
[Group terms]

hagorean 1d]
]
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cot® 9—1

_ 2
S o—1 — cosec” 0 + cot 0

82.

83 sin® w+cos3 x
°  sinz4cosw

=1—sinxcosx

LHS =

= RHS |
in3 z—cos3 - .
84. S22 L =1 +sinzcosw
-3 3
sin® x — cos® x
LHS= —
sinz — cos x
. ) . 2
sinx — cosx)(Sin” x + sSinx cosx + Cos” T .
_( I : ) [Difference of cubes]
sinz — cosx
=sin?z +sinzcosx + cos®z  [Simplifying]
= (sin®z + cos’ x) +sinzcosx  [Group terms]
=1+sinzcosz [Pythagorean Id]
= RHS [ |
85. 1321?14 + 15120?,4 =sin A + cos A
cos A sin A
LHS = — +  [Definitions]
1 — sin __ cos
cos A sin A
cos A sin A .
= ot T sawsa |Common denominators]
cos A sin A
2 .2
cos® A sin® A
= + Simplify fractions
cosA—sinA  sinA—cos A [Simplify |
cos? A sin? A

cot?h —1
LHS= ——
5 cotd —1
-1 2 1
= (cot§ = 1)(cot”§ +cot 6 + 1) [Difference of cubes]
cotf —1

= cot?f + cot + 1
= (14 cot? ) + cot 6
= cosec? § + cot  [Pythagorean Id]

= RHS |

[Simplifying)

[Group terms]

3

sin® x 4 cos® x

sinx + cosx

(sin + cos z)(sin?  — sin x cos x + cos? z) S f cubes]
= - um of cubes
sinx + cosx
=sin?z — sinzcosz + cos’z  [Simplifying]

= (sin®z + cos®z) —sinzcosz  [Group terms]

=1-—sinzcosz [Pythagorean 1d]

= _ A o
cosA—sinA cosA—sinA [Adjust sign]

2 .2
= % [Combine fractions]
_ (cos A —sin A)(cos A +sin A)
N cos A —sin A
=cos A +sin A
=sin A + cos A

= RHS ]

[Difference of squares]
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2
8G. sec A—tan A _ cos A
* secA+tanA = \ 14sin A

(14cot? §) tan @
87. sec? 0

= cot 0

]8. sec 0+cosec 6

o Oteotd = sin 6 + cos 6

secA —tan A

sec A+ tan A

1 sinA
= cosAd_cosA  [Definitions]
4 sin A
cos A
1—sin A
__ _cosA

LHS =

cos A

= ——— [Simplify fraction]

_cosA Y’
1+sind
_cos’ A
(1+sin A)2
1 —sin® A
= Trsmap [ythagoreanld]
_ (- ?11n f)(lz)zm A4) [Difference of squares]
S11
1—-sinA TP

= IToa [Simplifying)

LHS = RHS

RHS—(

(14 cot? ) tan 0

LHS =

~ (cosec? ) tan 0

sec2 0

sec2 0

_ () (59)

1

[Pythagorean Id]

[Definitions]

cos? 0
_ 1
sin € cos 6
cos2 0
1 cos? 6

sinfcosf 1
cosf

[Fraction division]

o [Simplifying]

=cotf [Definition]
= RHS

sec 6 + cosec 0

tan 6 + cot 6
1 1
+ = ..
= Cosb __sinl [Definitions]
sin 6 cos 6
cos 6 sin 6
sin 0+cos 6
_ cos 6 sin 6 3 .
= Gifgieag |Common denominators]
cos 0 sin 6
sin O+4cos 0
= cosbsiné  Pythagorean 1d]
cos 0 sin 6

=sinf + cosf [Simplify fraction]
= RHS

LHS =
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89. ltfcrgfe + 13‘2;30 =1+ seccosect

LIS — tan 6 n r}ia

11— 1-tand
an 6
~ tand 1
T tanf-—1
ran e tan@(1 — tan 6)
B tan? 6 1
~tanf —1 tanf(tanf — 1)
tan6 — 1

~ tan O(tand — 1)
(tanf — 1)(tan? @ + tan 6 + 1)

— tan 0(tan 0 — 1) [Diff cubes]

B tan? 6 + tan6 + 1
a tan 6
=tanf + 1+ cot b

sin 6

cos 6 sin 6
sin? 0 + sin 0 cos 0 + cos? 6

cos

sin 6 cos 0
(sin? @ + cos? 6) + sin 6 cos 6

sin @ cos 6
~ 1+sinfcost
~ ginfcosh
1 sin @ cos 6

sinfcosf  sinfcosb
= coseclsech + 1

=1+ secf cosecd = RHS

90. (cosec A —sin A)(sec A — cos A)(tan A + cot A) =1
1 . 1 sinA cosA
LHS = (sinA B bmA) (cosA T A) (cosA * sinA)
_ [(1-sin*A 1—cos? A sin? A + cos? A
N sin A cos A cos Asin A

cos? A sin? A 1
N ( sin A ) ( cos A ) (cosAsin A) [Pythagorean Ids]

B cos? Asin? A 1
sinAcosA cosAsinA
. 1
= (COSASIH A) . m
=1=RHS

91.

2
1+tan?60 _ [ 1—tan® _ 2 .
TreatTd = (1_C0t9) = tan® 6 Part 1:

1+ tan249 B sec 6
1+cot?@  cosec? 6
1 29 in’6
_ / Cf)SQ _sin®0 ey
1/sin*60  cos?0

[Pythagorean Ids]
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2 in 6 2
1-tan6)\" _(1-C55
1—cotd cosf

sin 6

cos f—sin 0
~ cosf
sin @ —cos 6

" sinf

Part 2:

cos 0 sin @ — cos 0

sinf — cosf) sin 0 2
cos "sinf — cosf

(-
=
(cos@ —siné sin 6 >
S
<

sin ¢ 9
cos@) —tan0)? = tan? @

Since both parts equal tan? #, the identity holds.
92. (14 cot A — cosec A)(1+tan A + sec A) = 2

cos A 1 sin A 1
LHS = (1 + sinA sinA> (1 + cos A + cosA)

B (SinA—l—cosA— 1) (cosA—l—SinA—l—l)

sin A cos A

~ ((sin A+ cos A) — 1)((sin A + cos A) + 1)

B sin Acos A

_ (sin A+ cos A)? — 12 )

= s Acos A [Diff squares]

_ (sin® A+2sin Acos A + cos? A) — 1

B sin A cos A

~ (sin® A+ cos? A) +2sin Acos A — 1

N sin A cos A
14+2sinAcosA—1

= s Acos A [Pythagorean Id]
2sin Acos A

=————— " =2=RHS u
sin Acos A

93. (sinz + cosecx)? + (cosx + secx)? = tan® x + cot? z + 7

LHS = (sin® x + 2sin x cosec x + cosec? z)
+ (cos?® x + 2 cos wsec x + sec’ x)
= (sin® z + 2(1) 4 cosec? z) + (cos® x + 2(1) +sec?z) [Reciprocal Ids]
= (sin? 2 4 cos? ) + 2 + cosec® x + 2 + sec® ©
=144+ (1 +4cot?z) + (1 +tan’z) [Pythagorean Ids|
=14+4+1+cot’z+1+tan’x
=T7+cot’z + tan’x
= tan?z + cot?z + 7 = RHS |

sin —2sin® 0
94. 2 cos3 O —cos 0 = tan6

sin §(1 — 2sin? )

(
LHS = F
S cosf(2cos?6 —1) [Factor]
_ sin f(cos(20)) [Double Angle Ids]
cos B(cos(26))
_ sin 6 [Sln'lphfy7 a,ssuming COS(29) 7& 0]
cos 0
= tand = RHS -
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95. sin® 6 + cos® 9 = 1 — 3sin? H cos?

LHS = sin® 6 + cos® 0
= (sin?0)* 4 (cos? 6)*
(sin? 6 4 cos? 0)((sin? #)? — sin? O cos? 0 + (cos? §)?)  [Sum of cubes]
= (1)(sin* # — sin’ O cos? O + cos* )
(sin® @ + cos® §) — sin? § cos? @
sin? @ + cos? 0)% — 2sin? 6 cos? #) — sin® A cos? 6

((
((1)® — 2sin? @ cos® ) — sin” § cos® O
1
1

— 2sin? 6 cos? 6 — sin? 0 cos? 6

— 3sin? 0 cos® § = RHS

96. sec® = tan® 0 + 3tan?Osec? 0 + 1

LHS = sec® 0 = (sec? 6)?
= (1 +tan?0)3
=13+ 3(1)*(tan?0) + 3(1)(tan? 6)* + (tan?#)® [Binomial expansion]
=1+3tan?0 + 3tan® 6 + tan® 0
RHS = tan® 6 + 3tan® @ sec® 0 + 1
=tan®6 + 3tan® A(1 + tan?0) + 1
=tan®0 + 3tan® 0 + 3tan* 0 + 1
LHS = RHS

97. cosect 0 = cot® 0 + 3 cot? 6 cosec? 6 + 1

LHS = cosec® = (cosec? )3
= (1 + cot? )3
= 1% 4+ 3(1)*(cot? 0) + 3(1)(cot? #)* 4 (cot? §)*® [Binomial expansion]
=14 3cot?0 + 3cot? 6 + cot® 0
RHS = cot® 6 4 3 cot? 6 cosec® 6 + 1
= cot® 0 + 3cot? O(1 4 cot? ) + 1
=cot’§ +3cot?f 4+ 3cot* H + 1
LHS = RHS

98. (1 + tan2 A) + (1 + tanl2 A) = sin? Aisin4A

LHS = (1 + tan® A) + (1 + cot® A)
= sec” A+ cosec’ A [Pythagorean Ids]
BRI
~cos2A  sin?A
B sin? A 4 cos? A B 1
cos? Asin? A cos? Asin? A
1
RHS = ————
sin? A — sin? A
1
= Fact
sin? A(1 — sin? A) [Factor]
1
= P Ao A [Pythagorean Id]
LHS = RHS
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tan A+tan B __
99. CotAteorn — tanAtanB
tan A + tan B

1 o4 1
tan A tan B

_ tanA+tan B

- tan B+tan A
tan Atan B

= (tan A + tan B) -

LHS =

tan Atan B
tan A + tan B
= tan Atan B = RHS [ |

00. cot? A cosec? B — cot? Bcosec? A = cot? A — cot®> B

LHS = cot? A(1 + cot? B) — cot® B(1 4 cot> A) [Pythagorean Ids]
= (cot? A + cot? Acot? B) — (cot? B + cot? B cot? A)
= cot? A+ cot? Acot? B — cot® B — cot? B cot? A
= cot? A — cot> B = RHS |

01. tan® Asec? B — tan® Bsec? A = tan®? A — tan® B

LHS = tan? A(1 + tan® B) — tan® B(1 + tan? A) [Pythagorean Ids]
= (tan? A + tan® Atan® B) — (tan® B 4 tan® Btan? A)
=tan? A + tan? Atan® B — tan® B — tan® Btan? A
= tan®? A — tan® B = RHS |

02. sin?z cos?y — cos? zsin? y = sin® x — sin’y

LHS = sin® 2(1 — sin? y) — (1 —sin?2)sin?y  [Pythagorean Ids]

= (sin? 2 — sin? 2 sin?y) — (sin? y — sin? zsin? y)
=sin? 2 — sin® zsin? y — sin® y + sin® 2 sin? y
= sin? 2 — sin? y = RHS |
03, cosdcotAsimAtand — 1 4 sin Acos A
cos A sin A
Num = cos A —sin A
. (sinA) m (COSA)
B cos?A  sin? A B cos® A —sin® A
sin A cosA  sinAcosA
D 1 1 cos A —sin A
enom = — =
sinA  cosA sin A cos A
LES — Num _ (cos® A —sin® A)/(sin A cos A)

~ Denom (cos A — sin A)/(sin A cos A)
~ cos® A —sin® A
~ cosA—sinA

_ (cos A — sin A)(cos? A + cos Asin A +sin? A) (Diff cubes]
cos A —sin A

= cos? A + cos Asin A + sin® A

= (cos® A +sin® A) +sin Acos A

=1-+sin Acos A = RHS ]

04. (secA+tan A —1)(secA—tan A+ 1) =2tan A

LHS = (sec A+ (tan A — 1))(sec A — (tan A — 1))
=sec’ A — (tan A — 1)* [Difference of squares]
=sec? A — (tan? A — 2tan A + 1)
=sec® A —tan® A4 2tan A — 1
= (1+tan? A) —tan® A +2tan A — 1 [Pythagorean Id]
=1+2tanA -1
= 2tan A = RHS |
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05. (cosec A+ cot A —1)(cosec A —cot A+ 1) =2cot A

LHS = (cosec A + (cot A — 1))(cosec A — (cot A — 1))
= cosec? A — (cot A —1)? [Difference of squares]
= cosec? A — (cot? A —2cot A +1)
= cosec? A —cot? A +2cot A — 1
(14 cot® A) — cot> A +2cot A — 1 [Pythagorean Id]
=1+2cotA—-1
= 2cot A = RHS ]

06. 2(sin® 2 + cos® ) — 3(sin?x + cos*z) +1 =10

LHS = 2(1 — 3sin? 2 cos? 2) — 3(1 — 2sin? x cos? x) + 1  [Using results 97, 75]
= (2 — 6sin® zcos® ) — (3 — 6sin® xcos® z) + 1

2z —3+6sin’zcos®x+1

=2 — 6sin®z cos
=(2-3+1)+ (—6sin®z cos? z + 6sin® x cos® )

=0+4+0=0=RHS ]

07. sin®x — cos® x = (sin? x — cos? 2)(1 — 2sin? x cos? x)

LHS =sin® z — cos®

= (sin )2 — (cos* z)?

sin® 2 — cos® z)(sin* 2 4 cos* 2)  [Difference of squares]
2

(
x)(sin? 2 + cos? z))(1 — 2sin® xcos® )  [Diff squares, result 75]
(sln x —cos?x)(1))(1 — 2sin® z cos® z)  [Pythagorean 1d]
(1 —2sin? 2 cos® ) = RHS |

(
((sin® z — cos
(
(

sin? 2 — cos® 2)

08. cos A cosec A—sin Asec A

s Afsin A = cosec A —sec A

1 ) 1
Num = cos A(m) - smA(@)

cos? A —sin? A
sin Acos A
Num  (cos® A — sin® A)/(sin A cos A)
Denom cos A +sin A
_ (cos A —sin A)(cos A +sin A)
~ sin Acos A(cos A + sin A)
cos A —sin A

LHS =

sin Acos A

1 1
RHS = cosec A —sec A =

sinA cos A

cos A —sin A

sin A cos A
LHS = RHS [ |

09 tan A+sec A—1 _ 1+4sin A
* tanA—sec A+1 = cos A

tan A +sec A — (sec? A — tan® A)
tan A —sec A+ 1

_ tan A +sec A — (sec A — tan A)(sec A 4 tan A)

B tan A —sec A+ 1

(sec A+ tan A)[1 — (sec A — tan A)]

LHS =

[Using 1 = sec? A — tan? A]

= F
tanA —secA+1 [Factor]
_ (sec A +tan A)(1 —sec A + tan A)
B tan A —sec A+ 1
=secA+tan A [Simplifying]
_ 1 +sinA:1—|—sinA:RHS -

cosA  cos A cos A
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10. tan> 9+ cot? 9 -1

sec? 0 cosec? 0

sin?6/cos?f  cos?6/sin? 0
1/cos? 6 1/sin?6

= sin? @ + cos®#  [Simplify fractions]

=1 [Pythagorean Id]

= RHS ]

LHS = [Definitions]

11. If tan @ + sin® = m and tan# — sin @ = n, prove that m? — n? = 4/mn

m? —n? = (m —n)(m+n)
((tan @ 4 sin 0) — (tan @ — sin 0))((tan 6 + sin 0) + (tan 6 — sin ))
= (2sinf)(2tand) = 4sinftand

mn = (tan 0 + sin §)(tan § — sin )

= tan?§ — sin®
sin? 6 . 9 .9 1
= oZg o 0 = sin“ 0 <00529 - 1)
= sin? f(sec’ § — 1) = sin? G tan? 9
Vmn = V/sin? § tan? § = | sin 0 tan 6|

4v/mn = 4|sin 0 tan 6|

Assuming sin @ tan 6 > 0, then m? — n? = 4/mn.
12. If z = asec + btand and y = atan @ + bsecd, prove that z? — 3% = a? — b?

x? = (asech + btan 6)?
= a®sec?  + 2absec f tan  + b? tan? @

y* = (atan 6 + bsech)?
= a®tan’® 0 + 2abtan O sec § + b* sec? 0

z? —y? = (a®sec? 0 + 2absec § tan § + b* tan® 9)
— (a*tan? 6 4 2abtan @ sec 6 + b sec? )

= a%sec? § — b?sec? 6 + b tan? 0 — a® tan> 0
= (a® — b*)sec? § — (a® — b*) tan? 0
= (a® — b*)(sec? § — tan? 0)
= (a® = b*)(1) = a® — b* [Pythagorean Id] [ |

13. If cos § + sin @ = /2 cos ), prove that cosf — sinf = /2sin# Given: sin = /2 cos — cos@ = (/2 — 1) cos § Multiply
by (V2 +1):

(V2+1)sinf = (vV2+1)(V2 — 1) cos
V2sinf 4 sinf = (2 — 1) cosf [Difference of squares]
V2sinf + sin @ = cos 6
cosf —sinf = v2sinf [Rearranging] |
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14. Prove that (1 + cot A+ tan A)(sin A — cos A) = _Seegl — coseed

cosec? A

cosA sinA

LHS = (1 + ) (sin A — cos A)

sinA  cosA
_ (sin Acos A+ cos® A +sin® A
o sin Acos A

) (sin A — cos A)

sin Acos A+ 1
=—————— ) (sind—cosA
( sin Acos A ) (sin cos 4)
sec A cosec A
RHS = —
cosec2 A secZ A
_ 1/cosA  1/sinA
~1/sin? A 1/cos? A
B sin? A B cos? A
~ cosA sin A
B sin® A — cos® A
sin A cos A
_ (sin A — cos A)(sin? A + sin A cos A + cos? A) (Diff cubes|
sin A cos A
_ (sin A —cos A)(1 + sin A cos A)
N sin A cos A
LHS = RHS
(Note: Comparing the factorized forms shows equality)
15. If cosec — sinf = a® and sec — cos § = b3, prove that a?b?(a® + b%) =1
o= 1 sind — 1—sin®6  cos?6
~ sin@ ~ sinf  sind
1 1—cos?f sin?6
b3 = — 0 = =
cos O cosf cosf
2 _ (o323 cos? 0 2/3_ cos/3 9
@ =N\ sin 6 sin2/3 9
B2 (b3)2/3 _ sin2 9\ */* B sin*/3 9
N ~ \ cosf  cos2/36
4/3 . 4/3
a2p? = & 20 sin*/% = cos?/? 9sin?/® 0

sin2/39  cos2/3 6

cos?/30  sin*/30

sin2/3 9 + cos2/3 9

cos? 0 + sin? 0 B 1

sin2/30cos2/30  (sinf cos 6)2/3
1

(sin 6 cos 0)2/3

a? +v? =

a?b?(a® 4 b?) = (cosfsin §)%/3 -

=1 [Simplifying]

(1—sin 64cos 0)?
16. Prove that m =2

Num = ((1 + cos @) — sin )2
= (1+cosf)?® —2(1 + cos ) sin @ + sin” 0
= (1+2cosf + cos?#) — 2sinh — 2sinf cos§ + sin? @
=1+42cosf + (cos? @ + sin? §) — 2sin @ — 2sin  cos f
=1+4+2cosf+1—2sinf — 2sinfcosd
=2+42cosf — 2sinf — 2sinf cos b
=2(1+cosf) —2sinf(1 4 cosb)
=2(1+ cos)(1 —sinb)

LHS — 2(1 4 cos8)(1 — sin @)

(14 cosf)(1 —sin#)
=2 [Simplifying]
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