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Trigonometry

1 Mark

Note: In the following questions (°< @ <90°
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

o

If x=asin@ and y =acos@ then the value of x*+ )" is

The value of cosec70°—sec20°is___
If 3secd—5=0, then cot@ =
If @=45°,thenfind sec@cot@ —cosechtanf

If sin(90°—0)cos9 =1and @ is an acute angle then find & .

The value of (1+cos®)(1-cos6)cosec’d =

ATRY is right- angled isosceles triangle then cosT +cos R +cosY is
If K +7sec’62°—7cot”28°="7sec0°, then the value of K is

The value of cot@—sin(%—@jcos(%—@}b

If sinf@—cos@=0, 0°<H<90°, thenthevalueof Gis___
sind

V1-sin’@g

If sin@zl, then value of sin'@ + cos ecfis
2 N

Write in simplest form

In an isosceles right a.?;g}e tri,arlgle ABC, /B =90°. The value of 2sin Acos Ais

eve 1m lU\\‘f(‘dé’C ‘o
sin® 20°+sin”70° _ sec60°

If =
2(0052 69° + cos” 21°) K

then K is

AABC ~ APRT and /C = /R =90°. If %zg, then sin 7 is

Write in simplest form +/1+tan 6 .

If 4+B=90°, cotB:%, then tan A=?

Find the maximum Value of , 0°<6<90°.

cosecl

If cos¢9=l and sin¢=l then find value of 0 +¢
2 2

If sin(A+B):]:cos(A—B), then find 4 and B.

2/3/4 Marks

1.

2.

In APQR, right-angle at Q, PQ =4cm and RQ =3cm. Find the value of sin P, sin R,
sec P, secR
In a right-angled AABC, if AB =12 units, /B =90° and BC =5 units, find all the six

T-ratios of ZA4.

© +91- 9971750366, 8447026670 Btingeniusinfinity@gmail.com & : www.ingeniousinfinity.com



IN =<' enious

Believe in Iémnv{'cdgc . 2
3. Given tan@ =-=, calculate sin®@, cos@ and verify that sin’ @+ cos” 0 =1.
5

4. Given sin@ = %, find the other five trigonometric ratios of 4.

1—tan’ 4

1+tan® 4

5. If 3cot A =4, check whether =cos®> A—sin* 4 or not.

6. In AABC right angled at B. If tan 4 =——, find the values of

1
NG

(i) sin A.cos C +cos A.sin C
(ii) cos A.cos C —sin A.sin C
7. In AOPQ rightangleatP, OP =7cm, OQ— PQ =lcm, Determine the value of sin Q
and cosQ.
8. If cos@ =§, evaluate sing —cotd
5 2tan @
. 21 . sec@
9. Given cos@ ===, determine the valuesof — "~ |
tan @ —sin @
10. Evaluate w, when sin @ _3.
2cotd 5
11. Giventhat cosé@ = £, find the.value of tan@.
q
12, If cotd = L, show tﬂﬂﬂi@ US
3 Belicte TS Pclledge . .

13. If tan@ =2, evaluate sin &.sec @+ tan’  — cos ech.
2sin@—-3cos@

4sin@—-9cosd h
15. In AABC right-angled at B, AB =5cm and /ABC =30°. Determine the length of

sides BC and AC.
16. Evaluate: sin30°.cos45°+ cos30°.sin 45°

17. Evaluate: 4cot* 45°—sec’ 60°+sin” 60°+ cos’ 90°
tan 60°

sec 60° + cos ec60°

14. If sec@ = E, show that
5

18. Evaluate:

19. Show that: sin® 45°+sin”30°+sin” 60° = %

2 o 2 o 2 o 2 o
20. Show that: tan” 60°+4sin” 45°+3sec” 30 2+5cos 90 _9
cosec30°+sec60°—cot”30°
21. Given A4 =30°, verify:

(i) sin A= '/—1—0(2)5214

(ii) cos3A4=4cos’ 4—3cos 4
22. If sin(A—B):%, cos(A+B):%, 0< A+ B<90° FindAandB
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23. Evaluate:

(i) 2sin®30°.tan 60° -3 cos” 60°.sec’ 30°

(i) cos30°.cos45°—sin30°.sin 45°

(iii) tan® 60°+4cos” 45°+3sec’ 30°+5cos’ 90°
(iv) cosec’30°.sin45°—sec” 60°

(v) sin 60°

> +5¢c0s90°—cot30°
cos” 45°

tan 45°
sin30°+ cos 30°
5sin® 30°+ cos® 45° + 4 tan” 60°
2sin30°+ cos 60° + tan 45°

(viii) sin” 30°.cos” 45° + 4 tan” 30° + %sin2 90° + %cot2 60°

(vi)

(vii)

24. Verify each of the following :

(i)  cos60°.cos30°—sin60°.sin30° =90°

(i) c0s90°=1-2sin*45°=2cos*45°—1

(iii) sin30°.cos60°+ cos 30°.sin 60° = sin 90°

tan 60° — tan 30°
1+ tan 60°.tan 30°
(v) 1+cot®30°=cosec’30° .
(vi) co's30c’;L sin 60° i =@.Oo . ) o
mitresn"Teniousintinity

(vii) 1+ cos60° = tan@0%ve in Enow(eafge o

(viii) 2sin 45°.cos 45° = sin 90°
25. Show that:

(i)  sin®45°+cos’45°=1

(i) 2sin® 60°.cos 60° = %

=tan 30°

(iii)  cos?30°+sin30°+tan45° = 2%

26. Given A4 =30°, Verify:
(i) sin2A4=2sin A.cos 4

(ii) cosd= ‘/—14_0(2)8214

(iii) sin34 =3sin 4 —4sin’ 4
B S
V1+tan® 4
(v) sin®* A+cos’4=1
(vi) 1+tan® 4 =sec’ 4

(vii) tan 4= sin 4
1—sin* 4

B s i Sl & eSS

(iv) cosAd=
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(viii) sin 4 = 204

J1+tan® 4
V1-cos® 4

cos A
27. If sin(A+B)=1and cos(4—B)=1, 0°<4+B<90% 4> B, find Aand B.

(ix) tanA=

28. |If tan(A+B)=x/?_> and tan(A—B):L, 0°< A+ B<90°, find A and B.

3

29. Evaluate the following:
cot54° N tan 20°
tan36° cot70°

(i) sin®20°+sin® 70°—tan” 45°
. 2 2
(iii) (sm47°j +(C?S43oj —4cos” 45°
cos43° sin47°
30. Express each of the following in terms of trigonometric ratios of angles between (° and
45°
(i) sin85°+cosec85°
(i) tan 68°+sec68°
31. Prove that:
() cos@.sin(90°~6) +5in6.cos (90°-6) =1

(i) cosd L sin@ . . e o
sin(90°-0) * cds(90°= lousinfinity
PBelieve in knowledge . . .
(“') sin 6.cos(90°—8).cos O N cosH.sin(90°—0).si1ﬂ0 B

sin (90° - 8) cos(90°-6) B

(iv)
32. Show that:
(i) tan10°.tan15°.tan 75°.tan80° =1
(i) cos1°.cos2°.cos3°.....cos180° =0
33. If tan26 = cot(49+ 6°), where 260 and (9+ 6°) are acute angles, find the value of @

34. Evaluate the following:
sin 49° 2+ cot41°Y’
cos41° tan 49°

(il tan 20° 2+ cot20°Y’
cosec70° sec70°
(iii) tan35°.tan45°.tan 40°.tan 50°.tan 55°
2 o) 2 o
(iv) S08 20°Hcos 707, G350 secsse
sin” 59°+sin” 31°

(v) (sin2 63°+sin’ 27°) + (0052 73° + cos’ 17°)

-+ R T e
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. 2c0s67° tan40°
(vi) = - —cos(°
sin23°  cot50°

. [ sin27° > (cos63°Y
(vii) +| —
cos63° sin 27°

35. Express cos75°+ cot75° in terms of angles between (0° and 45°.

36. Without using trigonometric table prove that :
(i) sin35°.sin55°—c0s35°.c0s55°=0
(i) cosec’67°—tan*23° =1
(i) SOSTO, COSI_ g n2300 =0
sin20° sin31°
cos 80°
sin10
(v) tan7°.tan23°.tan 60°.tan 67°.tan 83° = \/3
37. Prove that:
sin @ cos @
- +
8in(90°-6)  cos(90°-0)
(i) sin 6?.003(90O —0)+cos 9.sin(90° -0)=1
i) cos(90°-6) s 1+s1n(90° 0
1+sin(90°— 9 cos 90 r%
(iv) cos 90° sec(lﬁe tar@ IQM&
cosec(90°— ) sm(9@¢4199;cbm 90?“55?)1 ..cotf
38. Evaluate:
tan 20° . cot50° . sin? 20° +sin* 70°
cot70° tan40° sin@.cos(90°—6’)+cos@.sin(90°—9)
(i) sin(20°+ 4).cos(70°—A4)+cos(20°+ A).sin(70°— A4)

(iv)

+c0859°. cosec3l°=2

=secH.cosect

=2cosecO

(i)

(iii) tan 507+ sec 50 +c0s40°.cos ec50°

cot40° + cos ec40°
(iv) cos 70° c0s55°.cosec35°

sin20° tan5°.tan 25°.tan 45°.tan 65°.tan 85°

2 o 2 e}
(v) 908 207Hcos T07 350 secsse
sin” 59°+sin” 31°
(vi) tan15°.tan20°.tan 70°.tan 75°
(vii) c9s35 +tan27 .tan 63 3 tan’ 60°
sin 55° sin 30°
sin 39°

(viii) +2tan11°.tan31°.tan 45°.tan 59°.tan 79° — 3(sin221°+sin2 69°)
cosS1°

39. If Aand B are the angles of a right-angled triangle ABC, right angle at C. Prove that:
(i) sin® A+sin*B=1
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(i) 1+tan” A=cosec”B

(iii) 1+cot> B=sec’4

B+
40. If A, B, C are the angles of a triangle, prove that tan(

41. Prove that: tan1°.tan 2°.tan3°.....tan89° =1

42. If tan A =cot B, prove that 4+ B =90°

43. Find @, if sin(6’+36°) =cos @, Where @+36°is an acute angle.
44. If sin30 = cos(0—6°), where 34 and (9—6°) are acute angle.

45. If Aand B are acute angles and sin A = cos B, prove that 4+ B =90°

C] A
=COS—
2

46. Ina AABC, show that sin(B+

Prove the following Identities: (47 to 100)

47. (cos@—sin 9)2 +(cos @ +sin 9)2 =2

2cos’ 01

sin §.cos &

49. sin*@-cos'O= (sin2 0 —cos’ 9) = (2 sin’ 0—1) = (1 ~2cos’ 6’)

48. cot@—tan@ =

1_I_SmA=secA+tanA o'

1-sin A4 G

51. (sin A+cos ecA)2 + (ci)D ;@ﬂ b@dnj gi-mtfm iTy
(

50.

Believe in Enow(eafge 1 -

52. (cosecA—sin 4)(sec A—cos A)=

tan A+ cot 4
53. sin*@+cos*@=1-2sin’H.cos* @

54. sin® @+ cos® @ =1-3sin’ f.cos’ 6
55. 2(sin6 0 +cos® 0) —3(sin4 0+ cos* 6’) +1=0

56. 1 1 | 1

cosecA—cot A sind sinA cosecA+cot A

tan A+secA—1 1+sin A4

57. -
tan A —sec A+1 cos A

sec A cosecA

58. (1+cotA+tan A)(sinA—cosA)= -
cosec’A sec” A4
2 2
+t -1
59, &8 0' 2an 0=1 _an0
sin” &

60. (1 +tan’ 9)(1 —sin@)(1+sind)=1

L - T i o e e
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61. =cosecl +cotd

1—cos@

6y, _C0sf _1-sind

l+sin@  cosé
63. tan’¢—sin’ ¢ =tan’ @.sin’ ¢
64. (sec2 A —1)(cos ec* A —1) =1
65. tan’ @+ cot’> @+ 2 =sec’ f.cosec’d
secp—1 1-cos¢
secd+1 1+cosg
67. sin A(1+tan A)+cos A(1+cot A) = (sec A+cosecA)

66.

68, o8 ecA L _cos ecA —gec® A
cosecA—1 cosecA+1

69. tan A+ cot A =sec 4.cosecA

l+secAd sin® 4
sec A 1-cos 4
1+sin@ cosd

71. + —— =2secd
cos@ 1+sind

70.

tan’ @ cosec’0 1
2 +— 2 =Qe 2 2
tan-d—1 sec”@—cosec n-@-cos 6

in'='eniousinfinity

tan® 0 Believe in Enow(eafge .

72.

1-tan’ 0
cot’ -1
cot4d—cosA cosecAd—1

73.

74. =
cotA+cosA4A cosecA+1

2 . 2
75, 1+tan A_(l tanAj

l+cot’ 4 \l—cotA
76. 1-cos¢ = (cos ecO —cot (9)2
1+cos@
77. (sect9—tanl9)2 = l—s%ne
1+sind
78, 1+s%nA:1+smA
\'1-sin 4 cos 4
sinA+cosA sinA—cosAd 2 2 2

79.

+ — = =
sind—cosAd sinA+cosd sin*A—cos’A 1-2cos’ A 2sin®* A-1

tan @
80. =1

=3
sin@ .
+sinf.cos @

cos @

81. secx(cosecx —sin x)+cosecx (secx —cos x) = sec x.cos ecx

B s i Sl & eSS ]
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82.

83.

84.

85.

86.

87.

88.
89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

sin® @ —cos® 6 = (1 —2sin”* 0.cos’ 9)(sin2 0 —cos’ 49)

tan® @+ tan® @ =sec’ @ —sec’* 0

1+tan’ @ _(l—tanej2
1+cot’* @ 1—cot@

cos’@+sin’ @ cos’@—sin’ 6

+
cos@+sin@ cosd—sind
S
secA+tanA cosA cosA secA-—tan A4
1 1 . 1—sin® 6.cos* 0
- —+ ———— |sin’ .cos’  =—— -
sec@—cos” @ cosec’@—sin” 0 2+sin” 6.cos” 0

2sec’ @—sec’ @—2cosec’@+cosec’d =cot’ —tan* @
cosd N sin @
1-tan@ 1-cot@

cotd cosecl +1 4
cosec6’+l+ cotd « - . . o o
m@‘énlousmﬂm’ry

sin@—2sin* @ gefieve in Enow(eafge .
3. =tan
2cos’ @—cosl

=sin@+cosd

sin @ cosd
(se00+ tan9—1) (cose09+ cot0—1)

(1+tan @+ cot &)(sin 6 —cos &)

- - =sin’ 6.cos’ 0
sec’ @—cosec’d

Jsec? 0 +cosec?d = tan 6+ cot O

sinA—sinB cosA—cosB
cosA+cosB sinA+sinB

<2 = 2 2 2
sin“A—sin“ B cos" B—cos” 4
tan’ 4A—tan’ B = =

cos’ A.cos’ B cos® B.cos® 4

sin & B sin @
cot@+cosectd cot@ —cosect
(1-tan A)2 +(1—c0tA)2 = (secA—cosecA)2
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tan® 0 —1
99. — — —sec’f+tand
tand —1
tan @ cotd
+

.l—cotH 1-tan@
101.1f cos@ +sin @ =+/2 cos @, show that cosd—sin@ =/2sin 4.
2 2
b

102.If x=asin® and y=btan@, prove that a_z__zzl
X

y
103.1f tan@+sin@ =m and tan @ —sin & = n, show that

m* —n* =4Jmn or (m2 —n2)2 =16mn

100

=1+tan@+cotd =1+secl.cosect

104.1f x=rsin AcosC, y=rsin AsinC and z =rcos 4, prove that r* = x* +y° +2°

105.1f acos@+bsin@=m and asin@—bcos@ = n, prove that a* +b*> = m* +n*

106.1f x=asecO+btand and y=atanf+bsecd, prove that x° —y2 =a’-b

2 2
107.1f Lcos@+2sing=1and Lsind—2 cosd =1, prove that x—2+y—2:2.
a b a b a b

108.1f sin A+sin® A =1, prove that cos* A+cos* A=1
109.1f sin@+cos@ = p and secd+cosecl =g, show that q(p2 —1):2p

110.If 7sin? @ +3cos* @ =4, show that tan & :L-

NE)
111.0f secA=x+ 41 , prO\IGr'a\at s@élﬂll@kas or —
X

1
2x

Believe in knowledge . . .

cosa cosa
= — n, show that (m2 +n2)0052 B=n’

112.If =m and —
cos [ sin

113.If 7cosecg—3cotg =7, prove that 7cot@—3cosece =3.

114.If tané?:% & 0+¢=90° what is the value of cotg.

115.1f sec@+tan@ =4 find sin@, cosb.

p-1
p2+l

116.If sec@+tan @ = p, prove that sinf =
117.Prove geometrically sin 60° = —

2

118.1f 2x =sec@ and % = tan @, then find the value 2(x2 —ij

X X
119.If 1_tan9:\/§_l,showthat sind _
l+tand f3+1 cos26

1

\/ECOSO(

121.If cosecO—sin@ =m’ and secd—cos@ = n’, then prove that m*n* +m’n* =1

120.If cos’ @ —sin’ & = tan® /3, then prove that cos 3 =

© +91- 9971750366, 8447026670 Btingeniusinfinity@gmail.com & : www.ingeniousinfinity.com
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123.If sin@+sin’ @ =1, then prove that

A
€08 — +COS

A

B+C .
sin— =1
2

sin

tan &, +tan 6,

125.Given that tan(6?1+492)=1 0 o
—tan6,.tan 6,

angles A, B, C.
128.1f @ is acute angle and 5sin’ @ +cos’ § =

Answers
1 Mark

N —

a
0
3

"
in@enio
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0

OO

1

J2

0

cot@cos’ 0
45°

tan @

— = O 003 O L w

[S—
N

—_
B~ W

—_— =
N o @

N = —
AN

= B=45°

122.If sina =asin f and tana =btan 3, then prove that cos’ o =

126.1f acos@—bsinf =c prove that hcos@ +asinf =

a’ -1
b* -1

cos? @+3cos @+3cos® @+cos® @+2cos’ @+cos’@=2+sin’ 0
124.I1f A, B, C are the interior angles of triangle ABC, show that

+Ja’>+b* =

127.In an acute angled AABC, if sin(A+B_C)=5and cos(B+C—A)= !

4, then find value of @.

2/3/4 Marks
3455

L. PEE IR A
5543
5 5

2.
3'12° 571275

ugl@ﬂé‘éﬁ/

(i) 1, (ii)o
3
160
841

160
1

8

2 2

q —p
p

J5

6— Y=
2

10, 543
V2446

4

10.

11.

13.

15.

16.

17. g
4
3

2

18.

22. 45°,15°

, find (91 +02)when tan 6, =% and tang, =%

, then find

Np

13 13 12

10 ¢ s s v 8w
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23. (i) (ﬁ_lj (ii) (\/E—JEJ 43. 24° ’ %
2 4 14,2
(iii) 9 (v) 242 -4 6 s
(V)0 (vi) V3 -1 115, sinf =

11
(vii) P23 (vili) 2 116. cosH:%

29. (i) 0 (ii) O (iii) 0 .
34. (i) 2 (i) 1 (iii) 1 (iv) 2 (v) 2 (vi) O (vii) 2 118. —
37. (i) 3 (ii) 1 (iii) 2 (iv) 2 (v) 2 (vi) 1 2

(vii) 1+ 2+/3 (viii) 0
42. 27°

125. 45°
127. 67.5°,37.5°,75°

By Arun Kumar Shukla
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