MATH -X | Introduction to trigonometry Elementry

Nurturing Success...

Q1.
Q2.

Q3.

Q4.
Q5.
Q6.
Q7.
Qs.
Qo.

Q10.
Q1i1.

Q12.

Q13.

Q14.

Q15.

Q16.

Q17.

Q1is.

Q19.

Q20.

Q21.

Q22.
Q23.

Q24.

Write the maximum and minimum values of cos 0.

What is the maximum value of — 1 ?
sec O

L _,
cosec O

What is the maximum value of

Evaluate each of the following in the simplest form: sin 60° cos 30° + cos 60° sin 30°.
Evaluate each of the following in the simplest form: sin 60° cos 45° + cos 60° sin 45°.
Evaluate each of the following in the simplest form: tan 30° sec 45° + tan 60° sec 30°.
Evaluate the following expressions: 4 cot’ 45° - sec” 60° + sin” 60° + cos” 90°.

Evaluate the following expressions: 3 cos” 30° + sec” 30° + 2 cos 0° + 3 sin 90° - tan® 60°.

Prove that: _ €0830° +sin 60° V3

1+ cos 60° +sin30° 2

Show that: 2 (cos” 45° + tan® 60°) - 6 (sin® 45° - tan” 30°) = 6

sin 36° _ sin 54°
cos 54°  cos 36°

Evaluate the following:

Evaluate the following: cos®13° - sin® 77°.

cos 80°

-

sin

+ cos 59° cosec 31°.

Evaluate the following:

Prove that: sin 35° sin 55° - cos 35° cos 55° = 0.

Prove that; €98 70° , cos 59° _ g sin? 30°=0:
sin 20°  sin 31°

Evaluate the following: (M)Z + (M)z —2cos 60°.

cos 55° sin 35°

Evaluate the following: sin 47°Y’ [ cos 43° *_4cos43°.
cos43° sin 47°

2 o 2 o
Evaluate the following: c0s(40° — ) —sin (50° + 0) + C(.)Sz 40° + cos 50°
sin* 40° + sin® 50°

If sin 50 = cos 40, where 50 and 40 are acute angles, find the value of 0.

Evaluate the following: [ sin 27° ©_(cos632) .
cos 63° sin 27°

Evaluate the following: tan 35° | cot@8” 4

cot 55°  tan 12°

Express cos 75° + cot 75° in terms of angles between 0° and 30°.

Prove that: sin 48° sec 42° + cos 48° cosec 42° = 2,

Prove that: 32 70° + cosec 20° _ 2 cos 70° cosec 20°=0.
cos 20° sec 70°
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Q25.

Q26.

027.
Q28.

Q29.

Q30.

Q31.
Q32.
Q33.
Q34.
Q35.

Q36.

Q37.
Q3s.
Q39.
Q40.
Q41.
Q42.
Q43.

Q44.

Q45.

Q46.

Q47.
Q48.

Q49.

Q50.

Prove that: €98 fg: + cos 59° cosec 31°=2.

sin

tan (90° — A) cot A

2
> —cos” A=0.
cosec” A

Prove the following:

Write the value of cos 1° cos 2° cos 3° ... cos 179° cos 180°?

IfA+B=90°and cos B = %, what is the value of sin A?

Iftan A = % and A + B =90°, then what is the value of cot B?

cos (90° — A) sin (90° — A)
tan (90° — A)

Prove the following: —sin® A.

Prove that: cosec” (90° - 0) - tan” 0 = cos? (90° - 0) + cos’ 0.
Find the value of 0 in each of the following: 2 sin 20 = V3.

Find the value of 0 in each of the following: 2 cos 30 = 1.
Find the value of 8 in each of the following: +/3 tan20-3=0.

Solve the following equations when 0° < 8 < 90°. 2 cos® 0 =
Solve the following equations when 0° < 8 < 90°. 2 sin® 0 =

Solve the following equations when 0° < 8 <90°. 3 tan’ 0 -1 =0.
Solve the following equations when 0° < 0 <90°. 2 cos 30 =1.
Solve the following equations when 0° < 0 <90°. 2 sin 20 = NE

Solve the following equations when 0° < § < 90°. tan 50 =1,

Prove that following trigonometric identities: (1 + tan®.8) (1 + sin 6) (1 - sin 0) = L.

Prove that following trigonometric identities: (1 +cot” 8) (1 - cos 8) (1 +.cos 0) = 1.

What is the value of 9 cot® 0 - 9 cosec? 0?

1

Susn —gecO+tan0.
sec) —tan O

Prove the following identities:

a’
2

=1.

2
If x =a sin 0 and y = b tan 0,then prove that b—z

Y

sin 50° | cosec 40° _ 4 .45 50%¢osec 40°.
cos 40°  sec 50°

=

Evaluate the following;:

Evaluate the following: cosec (65° + 0) - sec (25%=0) - tan (55° - 0) + cot (35° + 0)

3 sinBtan® -1 _

If 0 is an acute angle such that cos 6 = = ‘then 5
5 2tan" 0
16 1 3
a) — b) — ) — d
@ o ® 5 © oo (@
Prove that following trigonometric identities: 1 + 1 —2sec’0.

1+sin® 1-sin®

Iftan A = % , find the value of (sin A + cos A) sec A.
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Q51. Iftan 0= E,then “S%HBJ“ bcos B is equal to
b asin®—bcosB

a’+b? a?—b? a+b a—>b
az_bz (b) a2+b2 (C) a— b (d) a+ b
5sin®—4cos0 is

5sin0+4cos0

@)

Q52. If5tan 0 - 4 =0, then the value of

5 5 1
— b) - 0 d -
@ 3 ® 7 © @ <
Q53. If 16 cot x =12, then M equals
sin x + cos x
1 3 2
- b) — - d 0
@ = ®) - © = @
Q54. If 8 tan x =15, then sin x - cos x is equal to
8 17 1 7
2 b) — — d =
@ 4 ® = © @ =
Q55. The value of tan 1° tan 2° tan 3°..... tan 89° is
(@ 1 b) -1 (¢ O (d) Noneof these
Q56. If x tan 45° cos 60° = sin 60° cot 60°, then x is equal to
1 1
a 1 b \/5 C — d —
(@) (b) © 3 (d) 7z
Q57. If x sin (90° - 8) cot (90° - 8) = cos (90° - ), then x =
@ 0 (b) 1 (¢ -1 d 2
st. If X COSE;:Z 30° :.seczzz 45° = tanz 60° - taﬂ2 300’ then x =
8 cos” 45°sin” 60°
@ 1 (b) -1 (c) "2 (d .0
Q59. The value of cos® 17° - sin® 73° is
1
@ 1 ® © o @ -1
Q60. The value of cos’ 20° — cos’ 70° ;g
sin’ 70° — sin’ 20°
@ ®) © 1 @ 2
2 2
Q61. If tan” 45° - cos” 30° = x sin 45%¢os 45°, then x =
1 1
2 b)r -2 g _ d =
@ (b) @ = 3 @

Q62. If 50 and 40 are acute angles satisfying sin 50'=.cos 40, then 2 sin 30 - \/'5 tan 30 is equal to

@ 1 (b) 0 © -1 (d) 1+43

Q63. If 0 and 20 ~ 40° are acute angles such that sin 0 = cos (20 - 45°) then tan 0 is equal to
1

a) 1 b) -1 ) 3 d —

@) (b) (©) @ =
Q64. The value of cos (90° — 0) sec (90° — 0) tan O , fan (90°—0) ;¢

cosec (90° — 0) sin (90° — 0) cot (90° — 0) cot®
@ 1 (b) -1 (€) 2 (d -2
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Q65.

Q66.

Q67.

Q68.

Q69.

Q70.

Q71.

Q72.

Q73.

Q74.

Q75.

Q76.

Q77.

Q78.

Q79.

Q80.

The value of cos 1° cos 2° cos 3°.... cos 180° is
(@ 1 (b) O (¢ -1
If A, B and C are interior angles of a triangle ABC, then sin (%) =
(@) sin A (b) cos — (c) sin —
2 2 2
If cos 0 = %,then2sec2 0 +2tan’ 0 -7 is equal to
@@ 1 (b) 0 (c) 3
If sec O + tan O = x, then sec 8 =
x*+1 x2+1 x? -1
(a) (b) (c)
x 2x 2x
Ifcos@+tan O =x, thentan 0 =
x*+1 x’ -1 x*+1
(a) (b) (c)
x x 2x
sec' A - sec’ A is equal to
(a) tan’A-tan’A (b) tan*A-tan’A (c) tan*A +tan’A
cos® A - sin* A is equal to
(a) 2cos?’A+1 (b) 2cos’A-1 (c) 2sin”A-1
_sin®  jsequalto
1+ cosB
1+ cos® 1-cos0O 1-cos0
a) ————— b) —— ) ——=—
(@) sin 0 ®) cos O © sin 0
cot © tan 0 is equal to
cot 0 —cot 30 * tan O — tan 30
(@ 0 (b) 1 () -1
If x = a sec @ and y = b tan 0, then b’x* - a’y*=
(@) ab (b) a*b? (c) a*+b?
If x =a cos 8 and y = b sin 0, then b*’* + @’y =
(a) a*b? (b) ab () a'!
(cosec B - sin 0) (sec 0 - cos 0) (tan 0 + cot 0) is equal
(@ O (b) 1 ()" -1
The value of (1 + cot 8.~ cosec 0) (1 + tan 0 + sec 0) is
(@ 1 (b) 2 () 4
If a cos 0 + bsin 0 =4 and a sin 0 - b cos® =3, then a® + b* =
@ 7 (b) 12 () 25

If a cot © + b cosec 0 = p and b cot 0 + a cosec 0 = g, then p* - g° =
@ a-1 (b) b -a2 ) a2+b?
The value of sin” 29° + sin® 61° is

@ 1 (b) 0 (c) 2sin?29°

(d)

(d)

(d)

(d)

()

)

(d)

)

(d)

()

(d)

(d)

(d)

(d)

(d)

(d)

None of these

-Cos —
2

tan’ A +tan* A

2sin”A+1

1-sin®

cos 0

a’b?

@ + b?

None of these

None of these

2 cos? 61°
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Q81. IfacosO+bsin®@=mandasin®-bcos 0=n,thena®+b*=

(@ m*-n? (b) m*n? (c) n*-m? (d) m*+n?

Q82. 9sec” A - 9 tan’ A is equal to
(@ 1 b) 9 © 9 (d) 0

Q83. InaAABC, right angled at A, if AB=12, AC =5 and BC =13, find all the six trigonoetric ratios of angle B.

Q84. If 5 tan o = 4, Show that Ssina—3cosa _ 1
5sina+2coso 6

Q85. Given that 16 cot A = 12, find the value of $inA+cos A
sin A—cosA’

Q86. In a right triangle ABC right angled at B, ZACB = 6, AB = 2 cm and BC =1 cm. Find the value of

sin’@ + tan’ .

Q87. If sinB= %, show that 3 cos B -4 cos’ B=0.

Q88. Ifseca = 3 ,evaluate 1 —tana
4’ 1+tan

Q89. If cosec A = V10, find other five trigonometric ratios.

Q90. In a AABC, right angled at A, if AB =5, AC =12 and BC =183, find sin B, cos C and-tan B.

Q91. In aright triangle ABC right angled at B, if sin A = %, find all the six trigonemetric ratios of ZC.

Q92. Iftan 0 = 12 evaluate -25n0c0s0
13 cos 0 —sin" 0

Q93. If 3 tan 0 = 4, find the value of 2€080—sin 8
2¢cos0+sin 0

Q94. If 3 cot 0 = 2, find the value of 25in0—3cos0
2sin@®+6cos0’

95. If tan @ = —, prove that asin®—bcos® a’*-—b*
@ b prov asin®@+bcos® a +b2

- o o 2 o
Q96. Evatuate each of the following: 2SIt ,30 +c0s"45° — 4 tan” 30°
2 sin 30%co0s 30° + tann 45°

Q97. Giventan 0 = 1 , what is the valueof cosec 6 —sec’© .
N cosec’ 0 + sec’ 0

Q98. Ifsin 0 = %, find sec 0 + tan B'interms of a and b.

Q99. If3 cot 0= 13 show thatr25M0—3cos0 _
5 4sin0+9cos

100If cot 0 = ——, show that M 3.
Q \/5 2 —sin’@ 5
1

Q101Evaluate the following: sin” 30° cos® 45° +4 tan” 30° + 5 L

sin” 90° - 2 cos” 90° +

Q102 A rhombus of side 20 cm has two angles of 60° each. Find the length of the diagonals.
Q103In a rectangle ABCD, AB =20 cm, Z BAC = 60°. Calculate side BC.
Q104 Given that sin (A + B) = sin A cos B + cos A sin B, find the value of sin 75°.

Q105 Verify that: 4 (sin® 30° + cos® 60°) - 3 (cos” 45° - sin® 90°) = 2,

cos?0°.
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Q106 Show that: 2 (cos® 60° + sin® 30°) - (tan® 60° + cot® 45°) + 3 sec” 30° = % .

Q107 Evaluate the following: (cos 0° + sin 45° + sin 30°) (sin 90° - cos 45° + cos 60°).

Q108Evaluate the following: cot” 30° - 2 cos® 60° - % sec” 45° - 4 sec” 30°.

Q109Evaluate the following: 4 (sin* 60° + cos® 30°) - 3 (tan® 60° - tan® 45°) + 5 cos® 45°.
0110Prove that: cos 1° cos 2° cos 3° ... cos 180° = 0.

Q111Prove that: tan 1°tan 2° tan 3°... tan 89° =1.

Q112Evaluate the following; tan’ 30° + 4 cos” 45° + 3 sec’ 30° + 4 cos® 90°
cosec 30° + sec 60° — cot” 30°
Q113Evaluate the following: 4 (sin” 30° + cos” 60°) - 3 (cos” 45° - sin” 90°) - sin” 60°.

cos (90° — 0) sec (90° — 0) tan 0 tan (90° - 0) _ 2

114Prove the following:
Q 5 cosec (90° — 8) sin (90° — 8) cot (90° — 0) + cot O

Q115If sec 5A = cosec (A + 36°), where 5A is an acute angle, find the value of A.
Q116If sin 50 = cos 40, where 50 and 40 are acute angles, find the value of 0.
Q117Find 6, if sin (8 + 36°) = cos O, where 0 + 36° is an acute angle.

Q118If tan 20 = cot (0 + 6°), where 20 and 0 + 6° are acute angles, find the value of 0.

Q119If 20 + 45° and 30° - 0 are acute angles, find the degree measure of @satistying
sin (20 + 45°) = cos (30° - 0).

Q120If sin @ + cos 8 = /2 sin (90° - §), determine cot 6.

Q121Prove that: sin 0 cos (90° — 0) cos O 4 cos 0 sin (90° — 0)sin 0 _ 1
sin (90° — 0) cos (90° —0)

Q122If 0 is a positive acute angle such that sec 0 = cosec 60°, find the value of 2 cos” 0 =1.

Q1231f x = 30°, verify that tan 2x = 220X
1—-tan” x

Q1241f x = 30°, verify that cos 3x =4 cos® x= 3 ¢os x.
Q1251f x = 30°, verify that sin 3x =3 sin x =4 sin® x.
Q126 Find the value of x in each of the following:
sin 2x = sin 60° cos 30° -.cos 60° sin 30°.

Q127 Find the value of x.in each of the following;:
cos x = cos 60° c08:30° + sin 60° sin 30°.

Q128 Find the value of x in each of the following:
tan 3x = sin 45° cos 45° + sin 30°.

Q1291If x = 30°, verify that sinx = /# .

Q130 Find the value of x of the following:
V3 tan 2x = cos 60° + sin 45° cos 45°.

tan0+sin® _ secO+1

Q131 .Prove the following trigonometric identities: = .
tan0—sin® sec®-1
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sin 0
— cos

Q132 .Prove the following trigonometric identities: =cosecO+cotO.

Q133 Prove that following trigonometric identities: cosec” 0 + sec” @ = cosec” 0 sec” .

Q134 Find the value of x of the following;:
cos 2x = cos 60° cos 30° + sin 60° sin 30°.

Q135 .PProve the following trigonometric identities: % =secO —tan 9.
1+ sin

—cotB:M

Q136 .Prove the following trigonometric identities: tan 6 - .
sin 0 cos 0

_tan3:2c0529—1.

Q137 Prove the following trigonometric identities: cot 0 -
sin @ cos O

Q138 .Prove the following identities: 1-cosO_ (cosec © —cot 0)”.
1+ cos0

1-sin®_ (sec © — tan 9)*.

Q139 Prove the following identities: -
1+sin®

Q140 .Prove the following trigonometric identities: % = cosec +cot 0.
\1—cos

Q141Prove the following identities: cot* A -1 = cosec” A - 2 cosec” A.
Q142Prove the following identities: cos* A - cos®* A =sin* A - sin® A.
Q143Prove the following identities: tan” @ + cot® @ + 2 = sec” 8 + cosec” .

Q144Prove the following identities: secO—tan® _ ;5 ge0 OtanO +2tan’ 0.
g
secO +tan 0

Q145Prove the following identities: a0 —cot 8 _ sec? g — cosec? =tan® 6 — cot? 9.
sin 0 cos 0

Q146Prove the following identities: sec’ 0 - sec” @ = tan* @ + tan? 0.

Q147Prove the following identities: (cosec 0 - sin 0) (sec'® - cos 0) (tan 0 + cot 0) =1.

cos O cos O

. : =2secO.
1—-sin@®{ 1+sin®

Q148 Prove the following identities:

Q149Prove the following trigonometric identities: cosec® 8 = cot® 8 + 3 cot’ 8 cosec” 0 + 1.

(1+sin0)*+ (L—sin'0)’ 1+ sin’0

Q150Prove the following trigonometrie identities: .
2 cos’ 0 1—sin’0

Q151Prove the following trigonometric identities: tan” 0 - sin” 9 = tan® 0 sin’ 0.
Q152Prove the followingtrigonometric identities: (Cosec A - sin A)(sec A - cos A) (tan A +cot A) =1.

Q153Prove the followingtrigonometric identities; (sec © + cos 0) (sec 0 - cos 0) = tan” 0 + sin” .

= 2
Q154Prove the following identities: _ €08 A « = sin' A _4in A4 cosA.
1-tan'A sin A-cos A

Q155Prove the following identities: sin® A + cos® A =1 - 3 sin” A cos® A.
Q156Prove the following identities: sin* A + cos’ A =1 - 2 sin” A cos” A.

Q157Prove the following trigonometric identities:
cot? A cosec® B - cot® B cosec’ A = cot’ A - cot’ B.
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Q158Prove the following trigonometric identities: —<0Sec A cosec A __pgecA.
cosec A—-1 cosecA+1

Q159Prove the following trigonometric identities:  [1—c0sA | [1+c0s A _ 2 cosec A.
1+cos A 1-cos A

secA—tan A _ cos? A .
sec A+tan A (1+ sin A)®

(1+tan20) cot O
cosec’ 0

Q160Prove the following trigonometric identities:

Q161Prove the following trigonometric identities: —tan 0.

Q162]f tan 0 + cot 0 = 2, find the value of tan® 0 + cot® 0.

Q163If x =a cos’ 0, y=b sin® 9, prove that (i)m + (%)m =1.
a

Q164 Evaluate the following: tan 5° tan 25° tan 30° tan 65° tan 85°.
Q165 Evaluate the following: cot 12° cot 38° cot 52° cot 60° cot 78°.

166 Evaluate the following: 2 €0858°)_ /3 cos 38° cosec 52° .
Q 8 (sin 32¢° tan 15° tan 60° tan 75°

Q167 Evaluate the following: €98 70° , cos 55° cosec 35° .
sin 20° tan 5° tan 25° tan 45° tan 65° tan 85°

Q168 If cosec 0 - cot B = a, write the value of cosec 8 + cot a.
Q169If sec 0 + tan 0 = x, write the value of sec 0 - tan 0 in terms of x.

Q170kEvaluate: &gz + /3 {tan 10° tan 30° tan 40° tan 50° tan 80°} .
cos

Q171Evaluate: 3 cos 55° 4 (cos 70° cosec 20°)
7 sin 35°  7(tan 5° tan 25° tan 45° tan 65° tan 85°)

Q172Evaluate: tan 35° tan 40° tan 45° tan 50° tan 55°.
Q173 Evaluate: 4 (sin*30° + cos® 60°) - % (sin® 60° - cos” 45°). # % tan” 60°.
Q174 Evaluate: % (cos® 30° - sin® 45°) - 3 (sin” 602~ sec? 45°) + % cot? 30°.

Q175Prove the following: sin (50° + 0) - cos(40° - 0) + tan 1° tan 10° tan 20° tan 70° tan 80° tan 89° =1.

Q176 Evaluate: 2sin 68° 2 cot 15° 3 tan 45° tan 20° tan 40° tan 50 tan 70°
cos 22° 5 tan 75° 5

Q177 Prove the following identities: S 0—2 sin’® _ang.
2cos 0 —cos O

Q178 Prove the following identities:

sinA+cosA+sinA—cosA_ 2 K 2 _ 2
sinA—cosA 'sin A+cos A sin*A—cos*A 2sinA-1 1-2cos’A’
Q179 Evaluate; €0s.58°  sin 22° 4 (cos 70° cosec 20°)

sin-32° + cos 58° ~ tan 18° tan 35° tan 60° tan 72° tan 55°

Q180.f sec 2A = cosec (A - 42°), where 2A is an acute angle, find the value of A.
Q181 Prove that: (1 - sin @ + cos 0)°=2(1 + cos 0) (1 - sin 0).

Q182If acos 0+ b sin @ =m and a sin 0 - b cos 0 = n, prove that A+ b =m*+n*

2 2 + 2 s 2
Q183 Prove the following identities: tan? A — tan? B=205 B—c0s"A _sin” A—sin' B
cos” B cos” A cos” Acos” B
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Q184 Prove the following identities: $I°0+¢05’ 0 , i 9 4 cos 9=1.
sin 0 + cos ©

Q185 Prove the following identities: sin 0 + 1 + cos 9 _ 2 cosecH.
1+ cos@ sin 0

Q186 Prove the following identities: (cosec 8 - cot 8)* = 1-cos
1+ cos©

Q187Without using trigonometric tables, evaluate each of the following;:

cos’ 20° + cos’ 70°
sec” 50° — cot? 40°

+ 2 cosec” 58° — 2 cot 58° tan 32° — 4 tan 13° tan 37° tan 45° tan 53° tan 77°.

Q188Without using trigonometric tables, evaluate each of the following;:
cos® 40° + cos® 50°

40° + 0) — sin (50° — ©) = .
cos( ) —sin( )= in? 40° + sin® 50°

Q189Without using trigonometric tables, evaluate each of the following;:

sin”20° + sin*70°  sin (90° — 0) sin 0 | cos (90° — 0) cos 6
cos” 20° + cos® 70° tan 0 cot 0 ’

Q190If sin 0 + sin” @ = 1, prove that cos” 0 + cos* 0 = 1.

Q191Without using trigonometric tables, evaluate each of the following;:

— tan 0 cot (90° — 0) + sec 0 cosec (90° — ) + sin” 35° + sin* 55°
tan 10° tan 20° tan 30° tan 70° tan 80° .

Q192Without using trigonometric tables, evaluate each of the following;:

_sec39” + 2 tan 17° tan 38° tan 60° tan 52° tan 73° — 3(sin’ 31° + sin” 59°) .
cosec 51° J§

Q193Provethat: 5ec0-1_( sin® Y
secO+1 1+cos®O

Q194If J3 tan 8 =3 sin 0, find the value of sin® 0 - cos’ 0.

Q195If cot 0 = 15 , then evaluate (2 +25in 0)(1 —sin 6) .
8 (14 cos 8)(2 =2cos0)

Q196Without using trigonometric tables, evaluate each of the following;

g cosec’ 58° — % cot 58° tan\32° — g tan 13° tan 37° tan 45°tan 52° tan 77°.
Q197Ifsin A = %, evaluate cos A cosec A + tan A sec A.
Q198If tan A = /2 - 1 show that sin A cos A = % .

Q199In a AABC, rightangled at B, if AB =12, BC =5, find
(ij sinAandtan A (ii) cos CandcotC

Q200If cosec A =2, find the value of —L "% sind__
tanA 1+cos A

Q201 Write the maximum and minimum values of sin 0.

2 2
Q202Ifsin = 4 — g 5, find the values of other five trigonometric ratios.
a’+

Q203Ifsin A = %, find cos A and tan A.
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Q204In figure, AD = DB and Z B is a riht angle. Determine:
(i) sin0 (ii) cos®©
(iii) tan® (iv) sin®@+cos’@
Q205From figure, write the values of: C
(i) sinA (ii) cotA / 1
(iii) tan B (iv) sin’?B +cos’B ul
A D B

Q206If sin 6 = =, find the value of 4tanO—5ScosB
secO+ 4 cot0

ven[-y that _tan@ _sina,
l+tan" o0 sect

m(ﬂ

Q207If sec o =
Q208Ifcot B = % , Prove that tan’ B - sin’ B = sin” B sec’B.

Q209If tan A =2, evaluate sec Asin A + tan’ A - cosec A.

Q210If tan A =1 and tan B = /3, evaluate cos A cos B - sin A sin B.

Q211If tan 0 + =2, find the value of tan’ 0 + 12 .
tan 0 tan“ 0
Q212Iftan 6 = show that €0sec’8 —cos’6 _ 3
\/7 cosec’ 0+ cos’® 4

Q213If sin(A - B) =sin A cos B - cos A sin B and cos (A - B) = cos A cos B # sin A sin B, find the values of sin
15° and cos 15°.

Q214An equlateral triangle is inscribed in a circle of radius 6 cm. Findits side.

Q215The altitude AD of a ZABC, in which ZA obtuse and, AD-= 10 cm. If BD =10 cm and €D = 10\/5 cm,
determine ZA.

Q216ABC s aright triangle, right angled at C. If A =30° and AB =40 units, find the remaining two sides and
Z B of AABC.

217Iftan 0= 20 sh that 1 —sin®+cos 0 =3
Q an 21 s Showtha 1+sin®+cosB" 7
0

Q218Jf 3 cos 0 - 4sin 0 =2 cos 0 + sin®, find tan 0.

Q219If cot 0 = %, prove that [SecO—cosec® _ 1

sec 0 +cosec® 7

Q220If sec A = 17,ver1fythat 3= 425"‘ A_ 3—tan22A )
8 A-3 1-3tan’ A

Q221Ifsec A= 2 5 , verify that 3sin A —4sin” A 3ta“A_t3“2A.
4 4cos* A—-3cosA 1-3tan” A

Q222If sin 6 = 3 prove that \ICOSECZ 6 —cot’ 87
4 sec’0—1 3

Q223If A, B and C are the interior angles of a AABC, show that:

A . B+C . A
= €08 — (ii) cos =sin —
2 2 2

(i) sin

Q224If A + B =90°, prove that \Itan AtanB+tan Acot B sin’B —an A .
sin A sec B cos’ A
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Q2251If A, B and C are the interior angles of a triangle ABC, prove that: tan % —cotd,

2

Q226If A and B are acute angles such thattan A = l,tanB= 1 andtan (A+B)= tanA+tanB g4 4+B.
2 3 1-tan A+ tan B

Q227In arectangle ABCD, AB = 20 cm. / BAC = 60°, calculate side BC and diagonals AC and BD.

Q2281f A ABC is a right triangle such that 2 C = 90°, ZA =45° and BC =7 units. Find Z B, AB and AC.

Q229In aright triangle ABC, right angled at C, if ZB =60° and AB =15 units. Find the remaining angles and
sides.

Q230In a AABC right angled at B, ZA = ZC. Find the values of

(i) sinAcosC+cosAsinC (ii) sin A sin B+ cos A cos B.
Q231If 0 is an acute angle and tan 0 + cot 0 = 2, find the value of tan’ 8 + cot’ .

cos®—sin® 1-—+3

232Find te angle 6, wh - '
Q Ind an acute angle wencosﬂ+sin9 1+3

Q233Prove the following identities:

Q234Prove the following identities:

Q235Prove the following identities:

Q236 rove the following identities:

Q237Prove the following identities:

sin A | cos’ A _ 1

cos’A sinA  sin’ Acos’ A

sec’ A -sec® A=tan’ A + tan’ A.

Jsecz 0 + cosec’ ® =tan 0 + cot 0.

cotA+cosecA—1_1+cosA.

cot A—cosecA+1 sinA

sin 6 tan® _ gec @ cosecd +.cot 0.

1—cos® 1+cosO

Q238 Find acute angles A and B, if sin (A + 2B) = ? and cos (A+4B)=0,A > B.

Q2391If 0 is an acute angle and sin 0 = cos 0, find the value of 2 tan® 0 + sin” 0 - 1.

Q240Ifsin(A+B)=1cos(A-B)= ‘f2§,0<A+BS90°,A>BthenfindA and B.

Q241If x =rsin A cos C, y = rsin A sin C and 2= 7c0s A, prove that r* = 22+ + 2",

Q242]-f CcOs O =m and COSs L =11, show that (m2+n2) C052B=n2-

cos B sin

Q243If sin 0 + cos 8 = p and sec 0 +¢cosee 0 = g, show that g (p° - 1) = 2p.

3 3
Q244 Prove the following identities: 5 ta:‘ 92 5 + I cot g ol sec0 cosecO —2sinBcos 0.
+ tan +co

Q245Prove the following identities: cot”> A[secA—1)gec? A[sinA—-1)=0.
1+ sinsA 1+sec A

Q246Prove the following identities: (tan A + cose¢ B)® - (cot B - sec A)* =2 tan A cot B (cosec A + sec B).
Q247Prove thefollowing identities: (1 + tanA tan B)? + (tan A - tan B)* = sec’ A sec’ B.

Q248Prove the following identities: sin®@ + cos® 0 +3 sin’0 cos’8=1

Q249Prove the following identities: (sin® 0 - cos® 0) = (sin® O - cos” ) (1 - 2 sin” O cos” 0)

250Prove the following identities: 2 (sin” 0 + cos - 3(sin® O + cos +1=0
he following identiti in® @ °0 in* 0 ‘0

Q251Prove the following identities: (1+sin @) +(1-sin)* ,(1+ Si“z 9],
cos’ 6 1-sin" 0
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2
Q2521If tan A =n tan B and sin A = m sin B, prove that cos’A = mz _11 .
n —

Q253 If cosec O - sin 0 = m sec O - cos 0 = n, prove that (m’n)** + (mn’)?* = 1.
Q254 1If sec 0 + tan 0 = p, obtain the values of sec 0, tan 8 and sin 0 in terms of p.

2
%:2.

Q255If X cos0+ ¥ sinf=1and X sin0- ¥ cos0=1, prove that ﬁ-h
a b a b a?

Q256 If cosec 0 - sin 8 = a°, sec 8 - cos 0 = b’, prove that a’b*(a’ + b*) = 1.

Q257 If cos® 0 + 3a cos 0 sin” @ = m, a sin’ O + 3a cos” O sin @ = 1, prove that (m + 1) + (m - n)** =24

Q258If 3 sin 0 +5 cos O, prove that 5sin 0 -3 cos 0 =%3.

Q2591f sec O + tan O = x, obtain the values of sec 0, tan 0 and sin 6.
Q2601f cosec 0 + b cot B = m and cosec 0 - cot @ = n, prove that mn =1.

Q261In a AABCright angled at C, if tan A = % , find the value of sin A cos B + cos A in B.

Q262In a AABC, right angled at A, if tan C = /3, find the value of sin B cos C + cos B sin C.
Q263Prove the following identities: (sin 0 + cosec 0)” + (cos @ + sec 8)° =7 + tan” 0 + cot’ 0.

Q264Prove the following identities; fan0+sec6—-1_1+sin®
tan 0 —secO+1 cos 0

Q265Prove the following identities:
1 11 1

cosecA—cotA sinA - sin A cosec A +icot A

Q266 Prove the following identities: (1 + cot 0 - cosec 0) (1 + tan 0.+ sec 0) = 2.

267Prove the following identities: sin 6 = sin 0 .
Q M mg! e cot 0 + cosec O 2+cotﬁ—cosec9

Q268Prove the following identities:
cos A N sin A
1-tanA 1-cotA

='cos A + sin A.

Q269Prove the following identities: cos’ 0 + — sin®  —1 4 sin B/c089.
1=tan® sin®-—cosO

Q270Prove the following identities:

1 1
1+ tan® A) ¥1 + = .
( ) [ tanzA] sin® A —sin® A

Q271If sec 0 + tan 0 = p, show that p’—1 =sin 0.
p*+1

Q272If cos 0 +sin®= /2 cos 0, show that cos 0'='sin 0 = /2 sin 0.

Q273Prove the following identities:
sec A cosec A

(I1+cotA+tanA)(sin A -cos A) = =sin A tan A - cot A cos A.

cose® A sec’ A
Q274Prove the following identities:

cos 0 —sin®+1
= cosec 0 + cot 0.

cosO+sinB -1
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Q275Prove the following identities:
1+cosO+sin® 1+sin0

1+cosO—sin®  cos®

Q276Prove that: [5e€®—1 JsecO+1 _5 ogec .
secO0+1 secO—-1

Q277If x=asec 0 + btan @ and y = a tan 0 + b tan 0, prove that x* - > = a* - b”.

Q278If 5x = sec @ and 2 = tan 6, find the value of 5 (x2 - L) .

x x?

Q279Prove that: (1+sin@ , [1—5sin® =2 gecp.
1—sin® 1+sin@

Q280If each of o, B and yis a positive acute angle such that

N | =

sin (o +B-7)= 3, cosB+y-e)= and tan@y+o-P)=1,

find the values of o, f and ¥.

Q281If £ A and Z P are acute angles such that tan A = tan P, then show that ZA = ZP.

Q282If T, =sin" 0 + cos” 6, prove that T ; Ts - T ; I,
1 3

Q283If (sec A + tan A) (sec B + tan B) (sec C + tan C) = (sec A - tan A) (sec B - tan B) (sec € + tan C). Prove that
each of the side is equal to £1.

Q284 Prove the following identities: (1+cot A+tan A)(sin A —cos A) _gi? A cos® A .
sec’ A — cosec®* A

285Prove the following identities: _ €95 A sin A — sin-A cos A )
Q & T-sinA " T-cosA "1~ [ Zsin A)(1— cos A)

Q286Prove the following identities: (sin A + sec A)* + (cos A +'cosec A)’ = (1 + sec A cosec'A)’.

Q2871In an acute angled triangle ABC, if tan (A + B+ C).=1, sev (B + C - A) =2, find thevalue of A, Band C.
Q288If x sin’ @ + y cos’ O = sin 8 cos O and x sin =y cos 0, prove that x* + 1*= 1.

Q289If cosec 0 - sin 8 =1and sec 0 - cos 0 =y, prove that I’m*(I* + m* + 3) =1.

Q290If sin O + cos 0 = x, prove that: sin®@ % cos® 9= 4— 3(5‘;2 — 1 .

Q291If x = a sec O cos ¢, y = b sed O sind and z = c tan 0, show that: x—i+g_j—%=1.
a c

Q292Given that:
(1+ cos a)(1+cosP)(1+cosy) = (1-cosa)(@-cosf)(1-cosy)

Show that one of the values of each member of this equality is sin o sin f} sin .

Q293If cos 0 + c08*0 = 1, prove that: sin'* 0 + 35in'" 0 + 3 sin® @ + sin® O + 2sin* B + 25in’ 0 -2 =1.

Q294Prove the following identities: [1+ sin® — cos 8 ’ —1-cosB,
1+sin0+cosB 1+cosO

Q295If cot 0 + tan O = x and sec 0 - cos 8 = y, prove that (¥*y)? - (xy)¥* =1.
Q296If sin 0 + sin”’0 =1, find the value of cos>0 + 3 cos'’ 0 + 3 cos® 0 + cos’ 0 + 2 cos* 0 + 2 cos* 0 - 2.

Q297Prove the following identities: 2 sec® © - sec’ 8 - 2 cosec”  + cosec” 0 = cot § - tan” 6.
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Q298Prove the following identities: (sin 8 + sec 8)° + (cos 6 + cosec 8)> = (1 + sec 0 cosec 6)°.

Q299]fsin 6 + sin” @ + sin® @ = 1, then prove that cos® 0 -4cos*0+8cos’0=4.
Q300If tan” © =1 - 4%, prove that sec 0 + tan® § cosec 8 = (2 - a®)¥2.

Q301Prove the following identities:
tan A N cot A
1-cotA 1—-tan A

=1+tan A+ cot A =1 + sec A cosec A.

Q302If tan 0 + sin 8 = m and tan 0 - sin 0 = n, show that m” - ” = 4./mn .

Q303If a cos 8 - b sin @ =, prove thatasin @ +bcos 0= +./a’+ b*> — * .

Q304If sec 0 = x+4i, prove that : sec 0 + tan 0 = 2x or ZL
X

X
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ACHAEVERS

Nurturing Success...

MATH - X | Introduction to trigonometry Elementry-Solution

S1.

S2.

S3.

S4.

S5.

S6.

S7.

S8.

S9.

S10.

S11.

S12,

S13.

S14.

S15.

S16.

S17.

§18.

-1 and 1.

Value of 1 =1.
sec O

Value of 1 =1.
cosec B

sin 60° cos 30° + cos 60° sin 30° =1.

J§+1

sin 60° cos 45° + cos 60° sin 45° =

tan 30° sec 45° + tan 60° sec 30° =

4 cot® 45° - sec? 60° + sin® 60° + cos® 90° =

3 cos® 30° + sec® 30° + 2 cos 0° + 3 sin 90° - tan® 60° = — .

Proved.

Proved.

sin 36° sin 54°

cos 54”  cos 367

cos?13° -sin?77° =0
~0s 80°
L. + cos 59° cosec 31° =2
sin 10°
Proved.
Proved.
- 2 o 2
sin 35° co8:55°
+|— —2cos60° =1.
cos 55° sin 35°
. o\2 o\2
sin 47 L cos 43 A cosd3° =0,
cos 43° sin 47°

J2 + 243

I

cos (40° — B) — sin (50° + 0) +

cos” 40° + cos® 50°
sin® 40° + sin” 50°

Date: 29/9/2021
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S19.

S20.

S21.

S22,

$§23.

S24,

S§25.

S26.

S§27.

$28.

S$29.

S$30.

S31.

S§32.

S§33.

S34.

S§35.

S36.

S§37.

S38.

S$39.

S40.
S41.

S42,

S43.

S44.
$45.

Value of 6 =10°.

1.

sin 15° + tan 15°.

Proved.

Proved.

Proved.

Proved.

Value of sin A =

.

Value of cot B=

| ur|w

Proved.

Proved.

Value of 6 = 30°.
Value of 6 =20°.
Value of 6 =30°.
0 =60°.

B =30°.

0 =30°.

6 =20°.

0 = 30°.

0 =09°.

Proved.

Proved.

Value of 9 cot’ 6 - 9 cosec” 6 = -9.
Proved.

Proved.
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$46.

S47.

S$48.

$49.
S§50.

S51.

§52,

S$53.

S$54.

S55.

S56.

S57.

S58.

§59.

$60.

S61.

$62.

S$63.

S64.

S$65.

S66.

S67.

S68.

$69.

Proved.

17
12°

@)

=]

()

(a)

(d)
@ 1.
@ 1.
b) 1.
(@ 1.
© O

© 1
(d)
(b)
(@ 1L

© 2

(b) 0.

A
b =%
(b) cos 2

(b) 0.

(b)

2x

@ 2x

+1

=1
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§70. (c) tan*A+tan’A.

S§71. (b) 2cos*A-1.

$72. () %_
s73. (b) 1.

$74. (d) V.
§75. () V.
$76. (b) 1.

s77. (b) 2.

$78. () 25.

§79. (b) V-
$80. (a) 1.

s81. (d) m?+ n.

s82. (d) 0.
S$83. All the trigonometric ratios are:

sin B = %, cos B= %, tan B = TX cosec B= % sec B = % cotB = %
S84. Proved.

in A+ A
$85. Value of u =
sin A —cos A

24
$86. value of sin?0 + tan’0 = ? )

S87. Proved.

sgg, !-fana 1
l+tanoa 7

$89. Other five trigonometric ratios are:

51'11A=i, cosA=i, tanA=1, 5ecA=LU, cot A =3.
V10 10 3 3
$90. si1’18=2,c03(3=E andtanB—E.
13 13 5
S91. All the six trigonometric ratios of £ C are:
4 3 4 3
sinC=—=, cosC=—, tanC= —, cosecC=é, secC=§, cotC= —,
5 5 4 3 4
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s92, 312
25

4 cosB—sinB

$93. value of % )

2cosO+sin B

$94. value of —4 cos@—sTnB = 1
2cosBO+sin® 3

S$95. Proved.
5
S96. A (2- ﬁ) .

2 2
cosec” O —sec™ 9 _

$97. Value of % .

cosec? 0 + sec’ 9

s98. |[b+a
b—a’

§99. Proved.

S$100.Proved.

S101.2.

S$102.20 cm.

§$103B8C= 204/3 cm.

S104+; 11 of sin 75° = V3+1 .
242

§105.Proved.
S106.Proved.

$107.7
4

s108.-13
3

$109.1.

§110.Proved.

S111 Proved.

S1129.
S113.2.

S114Proved.
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S115Value of A =9°.

$1168 =10°.
S1178 =27°.
$1188 =28°.
$119.15°

$120./2 +1
§121 Proved.

s122.1
2

$123.43.

$124.0.

S125.1.

§126.Value of x =15°.
S$127.Value of x =30°.
S$128.Value of x =15°.

s129.1
2

$130.Value of x =15°,

§131 . Proved.

s132 Proved.
S133.Proved.

§134.Value of x =15°,
§135.Proved.

s136.Proved.

§137.Proved.
§138.Proved.
S139.Proved.
$140.Proved.

S$141 Proved.

$142 Proved.
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S143Proved.
S144 Proved.
§145 Proved.

S146 Proved.

§147 Proved.

S148.Proved.
$149 Proved.

S$150.Proved.
§151 Proved.

S$152 Proved.

S153 Proved.

S154 Proved.

§155 Proved.

§156 Proved.
§157 Proved.

S§158 Proved.
S159Proved.
§160 roved.

s161 Proved.

S§162.Value of tan” 6 + cot’ 6 = 2.

§163.Proved.

$164.t511 5° tan 25° tan 30° tan 65° tan'85° =

$165..6t 12° cot 38° cot 52° cot 60° cot 78° =

AN

$166.,( c0s58° ) mfr cos38°cosec52® )
sin 32° " | tan 15° tan 60° tan 752 '

$167.<0S 70° cos 55° cosec 35°
- +
sin 20° tan 5° tan 25° tan 45° tan 65° tan 85°

s168. 1
04

s169.1
X
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$170.2.

s171. 1
7

S$172.tan 35° tan 40° tan 45° tan 50° tan 55° = 1.

s173.11
6

s174.113
24

S175 Proved.
S176.1.

§177.Proved.

S178.Proved.

$179.6 -3
T

§180.Value of A =44°.
S181.Proved.
$182.Proved.
§183.Proved.

s184.Proved.

$185.Proved.

§186.Proved.

S$187-1.

2 400 . 2 500
S188..,5(40° + 6) — sin (50° — §) = et LT 08 T _q
sin” 40° + sin” 50°

§189. sin’ 20° + sin® 70° | Si(907¥ 8)sin 6 | cos (90° — 6) s Br_
cos? 20° + cos” 70° tan 0 cot ©

2.
S$190 Proved.

$191.2./3.

$1920.

§193 Proved.

$194./;31ue of sin® 0 - cos? 0 =

W=
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S$195Proved.

$196-1.

51977:05 Acosec A+ tanAsec A= 16\/_%

§198Proved.

$199j) sinA= 2 andtanA= > (ii) cosC= > andcot C= >
13 12 13 12

$200s/a]ue of ! sin A

+ =2,
tan A 1+ cos A

S$201.-1 and 1.

$202Values of other five trigonometric ratios are:

2 g2 2 2 2 2
cos= —-——-, tanB= 7 b cosec9=¥, secf= 2 b otB= 22ﬂb2
a+b 2ab a—b ab a—b
$203.05 A = 4 and tan A = g
5 4
2 2
5204'(i) sin 9 = ii) cos®= 2yb —a (i) tan®= S R, \, sin” § + cos’ B =1

a 4
J4b® -3a° ( [ap? — 342 2,/!}2 —q’ )

4 2 3

5205' 1 A=_ d T A: 1 tA=_

(i) sin 5 and sin NiE (i) co Y

2 3

ii) tanB== and cosB= — iv) sin?B +cos’B=1

(i) 3 7 (i)
s206.1

2
s207 Proved.
S208 Proved.

12 =5
Szog'sec Asin A + tan® A - cosec A'= > \/_ .
—4/3
Szlo'cos Acos B -sin AsimiB = ! v!_ )
242
S$211.y3]lue of tan® O 12 =2.
tan” 0
S§212 . Proved.
3-1 3+1

sziBValues of sin 15° = J_ and cos 15° = \/_Jr

22 22

§214.6v3 cm.
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$215105°.
S§216AC= 2043 units, BC = 20 units and £ B = 60°.

§217 Proved.

szls-tan 0=

Ul =

§219.Proved.

§220.Proved.
§221 Proved.
§222 Proved.

§223.(i) Proved.

§224.Proved.

§225 Proved.

S226A + B =45°

§227BC= 203 cm, AC =40 cm, BD =40 cm.

$228/B=45°, AC=7and AB= 7+2.

$229./ A =3(°, BC =7.5 units and AC = % ﬁ units.

523°{i) 1

§231.Value of tan’ 8 + cot’ 8 =2

§232 Proved.

s$233 _Proved .

S234.Proved.
S$235.Proved.
S$236.Proved.
S§237 Proved.

<238 45°

$239.value of 2 tan’ © +sin’ Q-1 =

M| w

§240.A =60° and B = 30°.

§241 . Proved.

(i)

Proved.

-
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§$242.Proved.

§243.Proved.

§244 Proved.

S§245 Proved.

§246.Proved.

§247 Proved.

S$248.Proved.
S$249 . Proved.
S§250.Proved.
S$251.Proved.
S§252.Proved.

§253.Proved.

5254'Valu_escu‘t-;en:8=l p+l ,’canlil=1 p—l and sin 0 = -1
2 p 2 P p+1

S255.Proved.
§256.Proved.
§257.Proved.

§258.Proved.

SZ59'The values of sec 9 =

$260.Proved.

§261.Value of sin A cos B + cos'Asin B = 1.

§262.Value of sin B cos €+ cos B sin C=1.

§$263.Proved.

§264 Proved.

s?2a5 Proved.

S266 . Proved.

§267.Proved.

indermsof p.

1 2 _
,tan@ = — }andsin8=&__
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§$268.Proved.

§269.Proved.

$270.Proved.
S§271 . Proved.

§272Proved.

S273 Proved.
S274 Proved.

S275.Proved.

§$276.Proved.

§277 Proved.

s278.1
5

§279.Proved.

1
$28043lues of o= 37 S /B=45andy=52—.

$281 Proved.
§282.Proved.

§283.Proved.
S$284 Proved.

S$285.Proved.

§286.Proved.

$287values of A =60°, B = 5235 and C = 67 5

$288 Proved.

§$289 Proved.

§290 . Proved.

S$291 Proved.

§$292 Proved.

§293.Proved.
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$294.Proved.
S$295Proved.
$296.Value of cos'?0 + 3 cos'"0 + 3 cos® 0 + cos® 0 + 2 cos’ 0 + 2 cos’0 -2 =1.
§297 Proved.
S$298.Proved.

S299 Proved.

S300 Proved.

$301.Proved.

S$302 . Proved.

S303.Proved.

S304 Proved.
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