Introduction To Trigonometry

(2025)

1. Which of the following statements is false ? (1 Mark)

(A) tan 45° cot 45°

(B) sin 90° = tan 45°
(C) sin 30° = cos 30°
(D) sin 45° = cos 45°

2.

The value of [tan2 A — 1

) J 1S :
cos™ A (1 Mark)

(A) more than 1

(B)1
©0
(D)1
3. (a) Find the values of A and B (0 < A < 9°,0 < B <90°), if (2 Mark)
tan(A+B)=1 and tan(A—B)= .
J3

4. Prove that tan 45° = 1 geometrically. (2 Mark)
5. Prove that : (3 Mark)

2
1+ cot? A _(1—rcotA
1+tan?A |1-—tanA

6. If is an acute angle and 7 + 4 sin = 9, then the value of is : (1 Mark)

(A) 90°
(B) 30°
(C)45°
(D) 60°



7.

The value of tan2 0 — [ X Sec H] 18 :

(1 Mark)

cos 0

(A)1
(B) 0
O1
(D) 2

8. (a) If x cos 60° + y cos 0° + sin 30° cot 45° = 5, then find the value of x + 2y.
(2 Mark)

0.
tan? 60°
Evaluate : — 3
sin”“ 60° + cos” 30 (2 Mark)
10.
Prove that : tan 8 + cot o =1 + sec 0 cosec 0
l—cot6 1-—tan© (3 Mark)
11.
vaethat;SmA+cosA+smA—casA_ 2

sinA—cosA sinA+cosA  2sin2 A—1 (3 Mark)

Answers

1. (C) sin 30° = cos 30°
2.(D)-1

3.A+ B =45°
A-B=30°
Solving and getting A = 37-5°and B = 7-5°



4. Consider an isosceles right A ABC
Using angle sum property ZA = £ C = 45°

AB
Clearly, tan 45° = —= al

BC x

=1

H
H
5.
cosZA sinZ A+cos2A .
LHS = sinfA _ sinZ A _cos A
14 S2A - cosPAvsinA  sin2A
cosZA cosZA
2 ) 2 sind—cosA Y 2
_ cos<A (smA—cﬂsA) _ —sindl
sin?A \cosA—sinA cosA-sind
cosA
2
l1—cotA
=(————) = RHS
1—tanA
6. (B) 300
7.(C) -1
8.

(l) 1 z 1=5
x\7)tyD)+5-1=
= x+2y=11




10.
tan 8 cot @
+

LHS =
1-cot8 1-tan B
sin B cos B
cos 8 sin B
_cos 8 _sin B
sin @ cos B
B sinZ@ cosZ0
cos B(sinB—-cosB) sinB (sin B—cos B)
B 1 [sin3 0 - cos3 B]
B (sin B—cos 9) sinBcosH
~ (sin B—cos 8)(sin®6+ sin 8 cos 8+cos%0)
(sin®—-cos @) sinB cos H
~ (1+sin B cos B)
sinB cos B
= |+ sec O cosec B = RHS
11.
LHS_sinA+cusA sin A-cos A
_sinn-cnsﬁ sin A+ cos A

~ (sin A + cos A)? + (sin A — cos A)?
B (sinA-cosA)(sin A+ cos A)

sin?A+cos?A + 2 sin A cos A + sin?A+cos2A— 2sin Acos A

sin2A— cos2A
1+1
sin?A— (1- sinZA)
2

= — = RHS
2sinZA—1




(2024)

1.
[fsin 0= ; then sec 0 is equal to :
2
NG 3 _
a) > by —= c) 3 d) —+=
® =3 ® 7 ( @ 5

(2024)
Answer. (b) %

2. For what value of 6, sin?06+ sine+cos?0 is equal to 2 ? (2024)
(a) 45°

(b) 0°

(c) 90°

(d) 30°

Answer. (c) 90°

3.Ina AABC, <A =90°.Iftan C =\/3, then find the value of sin B+ cos C-cos? B.
(2024)

Answer.
tanC=+3 = /C=60° = /B=30°
3 |
. sin B+ cos C-cos?B = ]— +l— =
2 2 4 4
4,
Prove that : J%Li_: \j%i’iﬂ = 2 cosec A

Answer.


H2O TECH LABS
Typewritten text
(2024)


sec A — | +sec A +1

2

sec” A — 1
_2sec A
tan A

=2 cosec A = RHS

LHS =

5. If sectan = m, then the value of secO + tan®0 is: (2024)

(a) I—l (b) m’—1 (c) % (d) —m

m

Answer.
1

(c) —

6.
If cos (o + ) = 0, then value of cos[ “ ;r BJ is equal to :

5

(@) = b) 2 © 0 @ 2

2

V2 (2024)
Answer.

1
(@) 77
7. (A) Evaluate: 2v2 cos 45° sin 30° + 2v/3 cos 30° (2024)

Answer.
1

WZx ~xiyp23xE
2 2

= 4
OR

sin (A + B) = sin A cos B + cos A sin B (2024)

Answer.



V3 V3,1 1
=2 X T T3XzT !
~ LHS =RHS
8.
Prove that : 1 tat‘]?e + I C{:GB =1 + secO cosect
co an (2024)
Answer.

sing cosd

cos@ sinf
LHS = (sinB — cos8) + (cosB — sinB)

sing cosd
_ 1 sin%@ CﬂSzﬂ]
- (sinf—cos@) L cosf sind
_ 1 (sin6—cosB)(sin’6+ cos?6+ sinBcosh)
B (sinf—cos@) sinfcosd
1
=——+1
sinfcosd

=1 + secf cosecf = RHS



Introduction to Trigonometry

Previous Years' CBSE Board Questions

8.2 Trigonometric Ratios

MCQ
1.
4sinA+3cosA .
If 2 tan A = 3, then the value of AsnA—3cosA is
7 1
a) — b) —
(a) 3 (b) 73
() 3

(d) doesnotexit (2023)
2.

Given that cos 6= g , then the value of

cosec’@-sec?@ ;

cosec’0+sec’9
1 1
-1 b) 1 = d -=
(a) (b) (c) > (d) >
(Term |, 2021-22)
3.
1 .
- is equal to
cosecB(1-cotB) secB(1l-tanB)
(@) O (b) 1
(c) sinB+cosHO (d) sinB-cosH

(Term |, 2021-22)



4. 1f sin 0 = cos 0, then the value of tan20+ cot? 0 is

(@) 2
(b) 4

1
(d) 10/3 (2020C)

5.

Iftan® +cot B =

, then find the value of

4.3
3
tan? 0 + cot? 0. (2021C)

SA I (2 marks)

6. Given 15 cot A = 8, then find the values of sin A and sec A. (20200C)

7.

_tan2
If 3 cot A =4, prove that 1 tanzA
1+tan”A

(Board Term |, 2015)

=cos?A-sin?A.

SA II (3 marks)
8.

Givensin A = %' find the other trigonometric ratios

of the angle A. (Board Term |, 2016)

0.
If 3tan A = 4 check whether
1—tan’ A

Ltar? A = cos?A - sinA or not.
+tan

(Board Term I, 2017)

8.3 Trigonometric Ratios of Some Specific Angles
MCQ

10.

[gsec2 60°—tan® 60°+ cos? 450] is equal to

-5 -1 -1
(a) 3 (b) 03 () O (d) Y

(2023)



11.

Given that sina=§ and tanB:i, then the value

J3
of cos (ot - B) is

J3 1 1
(a) > (b) > () O (d) 5

(Term 1, 2021-22) (Ap]

12. The value of 0 for which 2 sin 20 =1, is
(a) 15°

(b) 30°

(c) 45°

(d) 60° (Term I, 2021-22)

VSA (1 mark)

13. Evaluate:
2 sec 30°x tan 60° (2020)

14. Write the value of sin® 30° + cos? 60°. (2020)
15.

Evaluate:
2tan45°xcos60°
sin30°

16. If sinx + cosy = 1; x = 30° and y is an acute angle, find the value of y. (A/
2019)

17.

(2020)

If sin o =%, then find the value of 3sina. - 4sina.
(Board Term |, 2017) HL

SAI (2 marks)

18. Evaluate 2sec20 + 3cosec20 - 2sinecose if 0 = 45° (2023)
19. If sine cose = 0, then find the value of sin*0 + cos*0. (2023)

20.
5 1

Evaluate: > +— — cot?45° 4+ 2sin290°
cot SOD Sil"l 600 (2023}




21.1f 0 is an acute angle and sine = cose, find the value of tan20+ cot20-2.
(2023)

22.Take A = 60° and B = 30°. Write the values of
cosA + cosB and cos(A + B).
Is cos(A + B) = cosA + cosB? (Board Term 1, 2017)

23. Find cosec30° and cos60° geometrically. (Board Term 1, 2017)

24.
1

sinfA+B)=1&sin(A-B)= >’

0<A+B=90°&A > B, then find A & B.
(Board Term I, 2017)

LA (4/5/6 marks)

25.If 0=30°, verify the following:
(i) cos30 = 4cos>0 - 3cose
(ii) sin30 = 3sine - 4sin®0 (Board Term 1, 2017)

26. Find trigonometric ratios of 30° & 45° in all values of T.R. (Board Term 1,
2017)

27.1f sin(A+B) = sinA.cosB + cosA.sinB and cos(A - B) =
cosA.cosB + sinA.sinB
Find the value of (i) sin 75° (ii) cos 15° (Board Term 1, 2016)

8.4 Trigonometric Identities
MCQ

28. (sec?0-1) (cosec20-1) is equal to
(@)-1

(b)1

(©0

(d) 2 (2023)



29. Which of the following is true for all values of
0(0°<0<90°)?

(a) cos20-sin0=1 (b) cosec20 -sec20=1
(c) sec?0 -tan%0=1 (d) cot?0 - tan%0 =1

(2023)
30.
Given that 5inE]=E, tan 0 is equal to
q

(a) ——L2 (b) ——

p°-q° p°-q°
() —==2 (d) ——=2

a2 -p? lg? - p2

(Term |1, 2021-22)

31.

The simplest form of J(l—coszﬁllhtanz 0) is
(a) cos® (b) sin® (c) cot® (d) tan®
(Term |1, 2021-22)

32. If sin?0+ sin 0 = 1, then the value of cos? 0 + cos*0 is
(@-1

(b) 1

(©0

(d) 2 (Term 1, 2021-22)

33. The distance between the points (acose + bsine, 0) and (0, asino - bcose),
is

(a) a’+b? (b) a*-b?

(@ a2+b? (d) Ja?-b2 (2020)
34.1f 3 sin A = 1, then find the value of sec A. (2021 C)
35,

Show that: LU0 _ 12 (2021C)

1+tan%6



36.5 tan20-5 sec® 0 = (2020 0)

37. Simplest form of (1 - cos®* A) (1 + cot® A) is (2020)
38.
2
Simplest form of —+on 2 j (2020)
1+cot“A
39.
The value of [sin29+ 3 ) = . (2020)
1+tan“6

40. The value of (1 + tan20)(1 - sine)(1 + sine) (2020)

41.1f cosec® 0 (1 + cos 0)(1 — cos 0) = k, then find the value of k. (2019 C)
42.1f seco+tan0 = x, find the value of seco - tano. (Board Term 1, 2017)
43. Find the value of (sec®0 - 1).cot20 (Board Term 1, 2017)

44. Write the expression in simplest form:

+_ (Board Term |, 2016)
cosec -1

SAI (2 marks)
45. If sine+cose=V/3, then find the value of sine cose. (2023)
46.

seczEl—

If sina=% and cotp=+/3, then find the value of

cosec o + cosec f3. (2023)

47.1fx = p seco + q tane and y = p tano + q seco, then prove that x* - y* = p* -
q°. (Board Term I, 2017)

48.
Prove that:

1+tan‘A

1 Y tan? A. (Board Term |, 2016)
+co



49,

1+cosA

Prove that : rE—y =cosecA+ cotA.
(Board Term |, 2015)
SA II (3 marks)
50. Prove that:
SinA—2sin°A _ tanA

3
2c0s"A=CosA 2023, 2018, Board Term I, 2016)

51. Prove that sec A (1 -sin A) (sec A+ tan A)= 1. (2023)
52. Prove that

(cosec A-sinA) (secA-cosA) = 1

cotA+tanA’
(NCERT, 2023)

53. Show that sin® A + 3 sin® A cos*> A= 1 - cos A (2021 C)

54.
1+secB-tan® B 1-sinB

Prove that = (2020C)
1+secB+tan® cosH
55.
Show that 1+tanA + 1+cotA =cosec A+secA
2sinA 2cosA
(2020 C)

56.

3 —
Prove that: 2c0s78 CDSH:cotB (2020)

sinf—2sin>0

57. Prove that:
(sin*0 - cos*0 + 1) cosec? 0 = 2 (2020)

58.

Prove that : 1+sinA =secA+tanA (2020)
1-sinA




59. If sine+cose=V3, then prove that tane + coto = 1. (2020)

60.

-:r:}t2 3]

Prove that 1+ ——=cosec8 (2019C)
1+cosecO

61. Prove that (sine + coseco)2 + (cose + seco)?
= 7+ tan20+ cot20. (Delhi 2019, Board Term I, 2015)

62. Prove that
(1 + cotA - cosecA)(1 + tanA + secA) = 2. (Delhi 2019)

63.
Prove that :

tanB : coto =cosEt+smB (A 2019)
1-tan® 1-cotb cosB-sind

64. If cose+sine=v/2 cose, show that
cose-sine = V2 sine. (Al 2019)

65.

If 4 tan O = 3, evaluate { 4S[HH_CGSB+1) (2018)
4sinB+cosb-1
66. ‘
Prove that - sinO—cosf+1 _ 1
sinB+cosB—-1 secB-tand
(Board Term [, 2017, 2015)
67.

If tanA:%, find the value of

cosA sinA

: . (Board Term |, 2017)
sinA  1+cosA

68.

Prove that :
cosecA-sinA secZA—tan? A
cosecA+sinA  sec2 A+tan? A

(Board Term |, 2017)



69.
If sind = % 0° < 0 < 90° find the value of

sin20—cos9 1

_ X . (Board Term I, 2017)
2sinB-cosB  tan<e

70. Prove that : sin20-tane + cos20.cote+2sine.cos0
= tane + cote. (Board Term 1, 2017)

71.

Prove the identity :
1 1 1 1

cosecH+coth - sin® - sinB - cosecO—coth
(Board Term I, 2017)

LA (4/5/6 marks)
72.1f 1 + sin® 0 = 3 sin 0 cos 0 then prove thattan 0 = 1
1
or tan[—]:i (2019)
73.
Prove that
tan’A cosec’A 1

2 T 2, 2 A"
tan“A-1 sec®A-cosec”A 1-2cos A(Den‘hr’ZOi?}

74. Express sinA, cosA, cosecA and secA in terms of cotA. (Board Term 1,
2017)

75. If sinA + sin®A = cos2A, prove that
cos A - 4cosA + 8cos?A = 4 (Board Term 1, 2017)

76. Prove that (cotA + secB)2 - (tan - cosecA)2
= 2(cotAesecB + tanB-cosecA) (Board Term I, 2017)

7.

. 2
If secA - tanA = x, show that

x“+1
x?-1
(Board Term |, 2017)

=-—cosecA.




78.
cosecA—cotA cosecA+cotA

Prove that : +
cosecA+cotA cosecA-cotA

1+cos?A

2

=2(2cosec’A-1)=2
1-cos“ A

) (Board Term |, 2017)

79.

If m = cosA - sinA and n = cosA + sinA, then show that

m n _ 4sinAcosA 4

F_E__coszA—sinzA-_COtA—tanA .
(Board Term I, 2017) (Ap |

80.
sec>9 cosec 0
+
sec’8-1 cosec?0-1
= secO cosecO(secO+ cosecO) (Board Term |, 2017)

Prove that :

81.

Prove that : .

(tan® + secO - 1)- (tand + 1 + sech) = ——1
1-sinB

(Board Term I, 2016)

82.
Prove that : \/sec

20+ cosec’d =(tan®+cot9)
(Board Term |, 2016)

83. If tanesine = m and tane sine = n; prove that:
m?-n? = 4Vmn. (Board Term 1, 2015)



CBSE Sample Questions
8.2 Trigonometric Ratios
MCQ
1.

If 5 tanB = 4, then 25P=2C0SB _

Ssinp+2cosp -
(a) 1/3 (b) 2/5 (c) 3/5 (d) 6

(2022-23)
2.
If 4 tanf = 3, then M:
4sinB+3cosp
1 2 3
0 b) = = d =
(a) (b) 3 (c) 3 (d) 2

(Term |, 2021-22)

3. If tana + cota = 2, then tan2%a + cot20a=

(@0
(b) 2
(c) 20
(d) 220 (Term I, 2021-22)
4,
In the given figure, D is the mid-point of BC, then the
coty® .
value of is
cotx®
AN
1
(@ 2 (b) "

(Term 1, 2021-22) (Ap.

SAI (2 marks)



5.If tan A = 3/4, find the value of 1/sin A + 1/cos A. (2020-21)
8.3 Trigonometric Ratios of Some Specific Angles
MCQ

6. If x tan 60°cos 60° = sin 60°cot 60°, then x =
(a) cos 30°

(b) tan 30°

(c) sin 30°

(d) cot 30° (2022-23)

7.1n AABC right angled at B, if tanA=\/3, then
cosA cosC - sinAsinC =
(@) -1 (b) O (€ 1 (d) g
(Term |, 2021-22)

8. If the angles of AABC are in the ratio 1:1:2, respectively (the largest angle

being angle C), then
secA tanA .

the value of —
cosecB cotB
1 V3
0 b) = 1 d —
(a) (b) > (c) (d) >

(Term 1, 2021-22)
VSA (1 mark)

9.sin A + cos B=1, A =30° and B is an acute angle, then find the value of B.
(2020-21)

SAI (2 marks)

10.
;

If sinfA+B)=1andcos(A-B) = ?3,0°{A+E£90°
and A > B, then find the measures of angles A and B.
(2022-23)



11.

cos0-sing _ 1-3

cosO+sind 143"
(2022-23)

Find an acute angle 6 when

12.1fV3 sin 0 - cos 0 = 0 and 0° < 0 < 90°, find the value of 0. (2020-21)
8.4 Trigonometric Identities
MCQ

13. If sine + cose =

\/2, then tane + cot 0 =
(@1

(b) 2

(©)3

(d) 4 (2022-23)

14. If 2sin?f3 - cos?3 = 2, then 3 is
(a) 0°

(b) 90°

(C) 45°

(d) 30° (Term I, 2021-22)

15.If 1 + sin?a = 3sina cosa, then values of cota are
(a-1,1

(b) 0,1

() 1,2

(d) -1,-1 (Term I, 2021-22)

VSA (1 mark)
16.1fx = 2 sin20 and y = 2 cos® 0 + 1, then find x + y. (2020-21)
SA II (3 marks)

17.
Prove that :

tan®0 t30
an -+ o 5 =secBcosecH—2sinBcosH
1+tan“® 1+cot“6 (2022-23)




SOLUTIONS

Previous Years' CBSE Board Questions

1.
(c):Wehave, 2tanA=3 B
3 P
= tanA=§=E - i3
Let P= 3k and B = 2k
AB=22 +37 c % A
(By Pythagoras theorem)
= H=13
3 B 2
sinA=—=—— cosA=—=—"—"_
V13 H 13
(7 1ls)
. - +3
4sinA+3cosA J13 J13
Now, — = =3
4sinA-3cosA 4( 3 ]_3( 2 )
V13 V13
2.
(c): Given, cose=§=g
Let B=1/3k and H=2k 2k
P=(2K)% ~(J3K)* A
[By Pythagoras Theorem] J3k
= P=v',k72=k
CDSECB=E=%=2 secﬁ=ﬂ=£=i
P k B 3k 3
2
2 2 (22_1 -4—i
cosec’@—sec’9 ¥3) _"T3_8_1
2)2 4_'_& 16 2
J3 3

2 2
cosecB+sec“0
( ]2+(



3.

(c): We have, 1 + 1
cosecB(1-cotB) secB(1-tanO)
sin@ . cos@
1_|:.05E| 1- sinBG
sinB cosf
1 =sinE},L=cos&tanﬁ:ﬂ,cotl&hﬂf’—se
cosechH sech cosb sing
sinZ@ cos20 sin’0-cos%0 .
=— + — =— =sinb+cosb
sinB—cosf cosB—-sinb sinG—coso
4.,
(a):We havesinO=cos0
sin@ -1
cost
1
= tanO=1andcotf=1 - cotB=——
tan®
tan?0+cot?0=1%2+12=2
Hence, A option is correct.
5.
We have tanB+c0tﬁ=¥ (1)
On squaring both sides of equation (i), we get
tan?0+cot?0+2tan0-cotf= 16x3
= t:;lnzH'+|:cat2|E)+2'canfl-i=E
tan6 3

- tan?6+cot?e=0_5_10
3 3



In right angle AABC, we have

15cotA=8
8 A
= cotA=—
15
AB
Since, cotA=—
BC 8k
. AB_8
" BC 15 B 15k

Let AB = 8k and BC = 15k
By using Pythagoras theorem, we get

AC? = AB% +BC?
= (8Kk)% + (15k)? = 64Kk? + 225k% = 289K? = (17k)?

= AC=+(17k)?* =17k

. BC 15k 15 AB 8 8

sinA=—=—"—-=-— and cosA=— =
AC 17k 17 AC 17k 17

Y

osA 8

So, secA=
c

Given,3cotA=4 = cotA= % =tanA= %

InAABC,AC2=AB2+BC%2=16+9=25=AC=5

2
Now, LH.S. = w
1+tan?A C
1-(§)2 27 5
__\4) T 16 _16_7 3
2 9 25 25
3) 1+ = A B
w3 i ;
2 2
RH.S.=cos?A-sinfA= (EJ —(E) = E_i = 1
5 5 25 25 25

L.H.S.=RH.S.



We have, sinA = §_E
5 H

Inright angled AABC, by Pythagoras theorem, we have

AC% = AB? + BC?
= 52=AB?+(3)?
— AB%=16 = AB=4

cosA= E_E i ,tan A

H AC 5’

secA= E andcot A = i
4 3

Wehave,3tanA=4

4 Perpendlcular
3 Base

= tanA=

Hypotenuse = /(4)? +(3)? =

4 3
inA= = andcosA= >
sSin 5 and cos 5

Now, L.H.S. =

1-tan’A _ 1_(_

and RHS. = cos?A - sin” A

(3 (4 _ 9 16 7

) (E) _(EJ 25 25 25
L.HS.=R.H.S.

10.
2 (2P -(V3R + (

&l

8

1+tan’A 4
1*(5

2
) =i><4—3+1 =0

16
Y _ 7
1,16 25
o

2



11.

(a): Given, sino.= ?3

= o=60° sin60°=§]
and tanp= %
= p=30° tan30°=%]
Now, cos(o—PB)=cos(60°-30°)=cos30°= ?
12.
(a): Given, 2sin20 =1 = sin20=1/2
= 20=30° ( sin30°=%)
= 0=15°
13.
We have, 2 sec 30° x tan 60°
2
=2><—><\f'§=4
J3
14.

We have, sin230° + cos? 60°

(1) [1) _1,1 141 2 1
() (3] Eitr 2

15.

2x1><1
We have, 2tan45°xcos60° 2

1
sin30° 1 1
2




16.
Given, sinx +cosy =1
= sin30°+cosy=1 [Given, x = 30°]
= 1+cosy=1=> c05y=1—1=1
2 2 2
= cosy=c0s60° = y=:60°

17.
) 1
We have, sina = 3
3
o —dcindo = al L) 1) _3_4_3 1_
Now, 3sinc -4 sin“ o 3(2] 4[2 2 8" 3 2_1
18.
Put 0 = 45°in 2sec?0 + 3 cosec? 0 - 2 sin 0 cosd
= 2 sec?(45°) + 3 cosec? (45°) - 2 sin(45°) cos(45°)
1 1
=2(v2)2+3(V2)2 —2x—x— =4+6-1=9
2 2
19.
Given, sin@ - cosf =0
= sinB=cosh = ﬂ:l
cosf in0
= tanf=1 [ tanB:ﬂ]
cosB
= tan0=tan45° [ tan45°=1]
= 0=45°
sin*0 + cos*0 =sin* (45°) + cos4(45°)
4 4 4
() ) -
V2 V2 V2 4) 2
20.
2 + 21 —cot? 45°+25in290°
cot“30° sin“60°
5 1 5 4

—(1%+2(1)? ==+=-1+2=4
> —(1)°+2(1) 3+3

={\f§}2+(\f§
2



21.
Given, sinf = cosO
sin®

= —=1 = tanf=1
cos0

—  tanB=tan’ [0 is acute]

B=—
4

So, tan20 + cot?0 - 2
=tan2(£]+cot2 (E)—Z =1+1-2=0
4 4

22.
Given that, A = 60° B = 30°
cos A = cos 60° = % : cos B=cos 30° = %
1, 3_1+43
2 2
and cos(A + B) = cos(60° + 30°) =cos 90°=0
cos(A + B) #cos A + cos B.

Now, cos A+ cosB=

23.
Consider an equilateral triangle ABC with each side
of length 2a,and ZA= ZB = 2C = 60° A
= AB=BC=CA=2a
Now, draw AD 1 BC 09
Now, in AADB and AADC
ZADB = ZADC (each 920°) 60°
AB=AC 8 D ¢
AD=AD (common)
AADB = AADC (By R.H.S.)
BD =DC and ZBAD = ~CAD (By C.PCT)

. BD=DC=aand ZBAD = 30°
In AADB, AB = 2a,BD = a, Z/DAB = 30°
cosec 30° = £=E=2
BD a
Again in AADB, we have ZABD = 60°
BD a 1

cos60°= —=—==
AB 2a 2



24.
We have,sinfA+B)=1

—  sin(A+B)=sin90° = A+B = 90° ()
Also, sin(A - B) = %
—  sin(A-B)=sin30° = A-B=30° (i)

Adding (i) and (ii), we get
= (A+B)+(A-B)=120°=2A=120° = A=60°
From (i), we have 60°+ B=90° = B=30°
25.
Given, 0 = 30°
(i) cos30=4 cos20-3cos0
Put 6 = 30° we get
R.H.S. =4 cos> 30° - 3 cos 30°
_ 4(@]3_3(J§]= 4x3/3_3\3

2 8 2

2

2

= ¥—¥=0=cos 90°

=cos(3 x 30°) =cos 30 = L.H.S.

(i) RHS.=3sin0-4sin0

=3sin30°-4sin°30°= 3x%—4x§:§—§:1

L.H.S. =sin 30 =sin(3x 30°) =sin 90°=1 .. LH.S.=RH.S.



26.

We know that,sin 30°= =; cos 30°= %
1
i ° 5 1 1
tan 30° = 5in30 =L=L; cot 30° = = =3
c0s30° 3 3 tan30° 1
2 V3
1 1 2 1 1
30°= == 30° = _+_
S€¢ cos30° 3 3 cosec sin30° 1
2 2
1
: 1 1 sind5° 2
e _- - o _= . L= =NL _
sin45 ) :cos 45 Nl :tan 45 cosas~ 1 1
J2
1 1 1
cot45°= =1;sec45°= =—=./2
tan45° cos45° 1 V2
V2

cosec 45° = 1 1 J2

27.

(i)

(if)

28.

sind5°

I=
V2

Given, sin(fA+B) =sinAcos B+ cosAsinB

cos(A-B)=cosAcosB+sinAsinB

Putting A = 45° B = 30°, we get,

sin(45° + 30°) = sin45° cos30° + cos45° sin30°

sin 75°= i:~<E+i><1 = V3 + 1 =Vf§+1

272 272 242 2427 242

cos(45° - 30°) = cos 45° cos 30° + sin 45° sin 30°

1 3 1.1 3 1 341

cos 15°=

22722 2222 202

(b): We have, (sec28 - 1](cosec29 -1)
= (ta n29] (c otQB]

(. sec?0 - 1 =tan?0, cosec?0 - 1= cotQB)

=tan?0x 1 =1 ( cotB:L)
tanZe

tano

29. (c): sec?0- tan20 =1



30.

(c): Given, sing="
q
b 2
coso=1{2) [+ cost=i-sin?o]
2 2
= cosB:H
q
P
Now, tanf= sn6___a __ P
cos8 qu_pz qu_pz
q

31.

(d): J(‘l—coszﬂ}(1+tanzﬁ}=\/5in28-sec28
[+ 1+tan’0 = sec?0]

= 2 -
sin“6 1
=1; 5 [ sec’f= 5

cos 0 cos 0 |

singd |

=\itan29=tan9 [ tanf=——

32. (b): Given, sin®0 + sine = 1 ...(i)
= sin0 = 1-sin0 = sine = cos?0 ...(ii)
:- cos?0 + cos™0

= sine + sin®0 [From (ii)]

=1 [From (i)]

33.(c): Let A(acose + bsin0, 0) and B(0, asino - bcose) Using distance
formula, we have

AB= \/{GE059+b5inB—O]2 +(0—asin®+bcos)*
J 2 cos?0+b?sin”0 + 2absin® cos8

+a’sin?0+b?cos?0—2absinBcosd

= \/az(sinzﬂ + cosze] + bz[sin2 8+ cos? 8)

=1Ja2 +b? (- sin29+c0529=1}



34.
Wehave 3sinA=1

" sinA:1
Now by using cos?A=1-sin’A,we get

C052A=1—1=§ = cosA=—2\/§
g 9
_ 1 3
cosA 242 242
3

. secA=

35.
We have L.H.S.
1+cot? 3 cosec’0
1+tan?0  sec26

[By using 1 +tan?0 =sec? 0 and 1+ cot? 0 = cosec’ 0 ]

1/sin’@ _cos’@

—=—— =cot?0=RHS.
1/cos“8 sin“O
2
Hence, HL;‘:cotzﬁ
1+tan“6

36. We have, 5(tan?20 - sec?0)

=5(-1)=-5
{By using 1 + tan? 0 = sec20= tan20-sec? 0 = -1}
37.
(1 - cos? A) (1+cot? A)
=(1-cos?A) 1+COS2A [':cotA=COSA]
sin” A sinA
. 2 2
=(1—c052A}[5m Jﬂf+2cos A]
sin“ A
_sin?A

= (-sin?A+cos?A=1)=1
2
sin“A




38.

We have,
1
1+tan’A_ sec’A _cos?A _ sin” A =tan’A
1+cot?A cosec?A 1 cos? A
sin’ A
39.
. 9 1
We have, sin 0+ ——
1+tan“6
=sin0+ — [ 1+tan?0=sec?0]
sec 0
= sin20 + cos20 [ secO = 1/cos0]
=1 [+ sin0 + cos’0 = 1]
-rra Lt ;
40.

We have, (1 + tan?0)(1 - sin0)(1 + sin0)

= sec?0 (1- sin29] = sec?0 cos20 =

5 x 0520
cos“0

=1 [secﬂ: L]
coso

41.

We have cosec? 0 (1+cosB)(1-cosB)=k

[ (a+b)a-b)=(a®-b?)]
cosec? 0 (1 - cos?0) =k [ sin?0+cos?0=1]
cosec? 0 (sin2 0) =k

— sin“0=k
sin“ 0
k=1

by v



42.

Given,secO+tanf=x
Now, we know that, 1 = sec?0 - tan® 0
= 1=(secO+tan0)(secO-tan0)
= 1=x(secO-tan0)
1

= 1 =secO-tanO ... secB-tanB= —
X X

43.

We have, (sec2 0-1)x cot? 0

1

_ ( 1 1) cos’0 _ 1-cos’0 cos’® _ sin’® cos? -

cos?9 sin@ cos?@ sin?0  cos?@ sin‘e

44,

1
cosec?9-1
1 1 1 1

We have, sec? 0 -

cos’ 1 -1 cos’® 1-sin’@
1 sin?e _ 1-sin?@

coszﬂ cosze c0528

[+ cos?0 +sin%0 = 1]

cos?p

= —=1 which is the simplest form.
cos° 0

45. (a) Given, sine + cose = V3

Squaring both sides, we get (sine + cose)® = 3
= sin20+ cos20 + Zsine cose = 3

= 2sine cose = 3-1 (:- sin20+ cos20 = 1)

= 2sine cose = 2

=sine cose =1



46.
Given sina—i and cotﬁ—u@
] \/5

We know that, coseco = i =2
sino.

Also, 1+ cot?p = cosec?p

= cosec2[3 =4

= cosecP=2

Now, coseco. + cosecf} = J2+2

47.

Wehave,x=psecO+qgtanfandy=ptan0+qgsech
Now, LH.S. = x? - y?
=(psecO+qgtan 0)? - (ptanB+q sec 0)?
= (,y::'2 sec? 0+ q2 tan? 0 + 2pqg secOtan 0)
- (p? tan? 0 + g% sec? B + 2pq tan O sec 0)
= ,t:'2 sec? 0+ q2 tan?0 - p2 tan?0 - q2 sec? 0

= ,y:‘.'2(51eu:2 0 - tan? 0) - .qz(se-:2 0 - tan? 0)

=p’-q° [-- sec?0-tan?0=1]
=R.H.S.
48.
2
We have, LH.S. = LFtan" A
1+cot? A
1
sec? A ZA sin’ A 2
= = Cos A _ >—=tan A=RH.S.
cosec?A 1 cos? A

sinZ A



49,

L.H.S.=\/1+COSA _\/1+cosAx1+cosA

1-cosA 1-cosA 1+cosA

_ [(+cosA) _ (1+c05A)2 _ 1+cosA

1-cos? A sinA sinA
= ,L+c?5A =cosecA+cotA =RH.S.

sinA  sinA
50.
: . 3
We have, LH.S. = SIMA=2sin"A

2cos® A—cosA
sinA(1-2sin”A) _ sinA(1-2(1-cos?A))
cosA(2cos? A-1) cosA(2cos’A-1)
sinA(2cos2A-1)

= =tanA=R.H.S.
cosA(2cos? A-1)

51.

L.HS.=secA(1-sinA)(secA+tanA)
_(1-sinA)(1+sinA)

cos’ A
Cein2
1A (+ (a-b)a+b)=a?- b
cos“A
2
=c052A (- 1-sin?A =c052A]
cos“ A

=1=RHS.



L.H.S. = (cosec A -sinA) (sec A-cos A)

= ;—sinA 1 —cosA
sinA cosA

_ 1-sin?A [ 1-cos?A _coszAxsinzA
sinAcos A

[-1-sinA=cos?Aand 1-cos’A=sinZ A

N sinA-cos A : sinA-cos A
1 sin A+ cos” A [ 1=sin?A+cos?A]
sinAcosA
= zsmA cosA 5 [Dividing numerator and
sin“ A cos” A : :
+ denominator by sin A cos A]
sinAcosA sinAcosA
= — 1 = 1 =R.H.S.
sinA N cosA tanA+cotA
cosA sinA

53.

We have sin® A+ 3sin?Acos?A=1-cos A
Rewriting and arranging the given equation as
sin® A+ cos®A=1-3sinAcos’A (i)
Now taking L.H.S. of equation (i), we get
sin® A+ cos® A= [sin2 A]3 + (c052 A]3
{Byusing(a+b)®=a’+b3+3ab(a+b)=a’+b>=(a+b)®
-3ab(a+b), herea= sin? A and b = cos? A}

sin® A + cos® A = {sin2 A + cos? A}3 - 3sin?Acos? A
(sinzA + coszA}
=12-3sin?cosA (1) =RHS. [+ sin?A+cos?A=1]
= LHS.=RHS
Hence proved.



54.

1+secO—-tan® 1-sinB
" 1+secB+tan®  cos@
On taking L.H.S. of equation (i), we get

We have )

1+secO—tan® (sec?6-tan®0)+secO—tanod

1+secO+tand 1+secBH+tan®

[+ 1+tan?0=sec?0)]
_ (secB-tan6)(secO+tanb)+(sec6—tane)
- 1+tanB+secH

[+ (a-b)la+b)=a®-b?]
_ (secb—tano)[(sec6+tan6+1)]

[secB+tanf+1]
1 sin6 _1-sinb

= = =R.H.S.
cosO cosb cos0

=secB-tanB

1+sec—tan6 1-sin®
"1+secB+tanB  cosO

Hence proved.



55.

1+tanA +1+cotA
2sinA 2cosA
On taking L.H.S. of equation (i), we get
sinA cosA
1 14—
+cosA + sinA
2sinA 2cosA

We have,

cosA+sinA sinA+cosA

=cosec A+secA (i)

2sinAcosA * 2sin AcosA
_cosA+sinA+sinA+cosA  2[cosA+sinA]
B 2sinAcosA " 2sinAcosA

=sinA+c05A= sinA N cosA
sinAcosA sinAcosA sinAcosA
= 1 +L=secA+cosecA=R.H.S.
cosA sinA
1+tanA+1+cotA
2sinA  2cosA

Hence,

56.

2cos39—cosh
sinB—2sin>9

_ cosB(2cos?6-1) cotB(2(1-sin’0)-1)
" sinB(1-2sin?8)  (1-2sin?8)

L.HS. =

B cot8(2-2sin’6-1) B cotB(1-2sin’8) _
(1-2sin?0) (1-2sin?0)

=cosec A+secA proved.

sinZ0 + cos20 = 1)

cot®=R.H.S.



57.

We know that sin0 + cos?0 = 1
Squaring both sides, we get
[sinEB + cuszﬁ}z =1
sin®0 + cos*0 + 2 sin%0 cos?0 =1
sin“0 + cos?0 + 2 sin%0 (1- sinzi-]) =1
sin“0 + cos?0 + 2sin%0 - 2sin*9 =1
cos*0 -sin®0 + 2 sin0 = 1
sin“0 - cos?0 - 2sinZ0=- 1
sin“0 - cos*0 + 1 = 2sin%0
{sin4B - cos*e + 1) cosec?0 =2

U

| A | A

58.

LHS :\j1+sinA _\/1+sinAx1+sinA
© 7 Y1-sinA 1-sinA  1+sinA

_\/[1+sinA)2_\/{1+5inA]2 B (1+sinA]2

"V 1-sinfA N cos?A VU cosA

=1+5inA= 1 +sinA
cosA cosA cosA

=secA+tanA=R.H.S.

59.

Given, sinf + cos0 = V3
Squaring both sides, we get (sin@ + cos0)? = 3
—  sin%0 + cos?0 + 2sind cosO = 3

= 2sinBcosf=3-1= 2sinBcosO =2

= sinBcosf=1 (1)
L.H.S. = tan + cotO =ﬂ+m_)—5El
cosf sind
. 2 2
=5|n‘9+cos 3] - 1 =1 [Using (i)]
sinB cosh sinBcosd 1

=1=RHS.



60.

cot?@
We have, 1+—=cosech
1+cosecH
On taking L.H.S. of given equation, we have
cosze
1. cot?@ =1+c052915in29= <inZe
1+cosecH 1+ 1 sinB+1
sin@ sinB
2
cos“0
=1+2—
sin“0+sind

3 sin?@+sinB+cos20 3 (sianl+cr;152 8)+sind

sinB(sin6+1) sinB(sinf+1)
__(+sin0) _ 1 [+ sin0+cos?0=1]
sinB(sinB+1) sind
.. B_ 1
=cosec O =R.H.S. - cosecu= sin@

= LHS.=RHS.
Hence proved.

61.
We have,
L.H.S. = (sin 0 + cosec 0)? + (cos 0 + sec 0)?
= (sin? 0 + cosec? 0 + 2 sin O cosec 0) +
(cos? 0 +sec? 0 + 2cos 0 sec 0)
= (sin2 0 +cosec? 0 + 2)+ [c052 0+sec? 0+ 2)
= (5in29 + c0529] + cosec?0 + sec?0 + 4
=1+(1+cot?0)+(1+tan?0)+4
=1+1+cot?0+1+tan’0+4=7+tan’0+cot’0 =RH.S.



62.
L.H.S. = (1 + cotA - cosecA)(1 + tanA + secA)

_(1+ cosA 1 )[1+sinA+ 1 )

B sinA  sinA cosA cosA
_((sinA+cosA-1)(sinA+cosA+1) _(sinA+cosA}2—12
B sinAcosA

sinAcosA

B sin A+cos? A+2sinAcosA-1
- sinAcosA
3 1+2sinAcosA-1

sinAcosA
=2=RH.S.

[ sin? A+cos2A=1]

63.

tan® coto

1—tan® 1-cot®

sind coso

cosf __ sin@ ___ Sin® ,_ cosb

,_Sin®  _cos " cosB-sin® cosf—sind
cosB sinB

_sinB+cosO

" cosB-sind

L.H.S. =

=R.H.S.

64.

Given, cosf8+sinf=+/2cos
— sinB=(v2-1)cosH
Multiplying both sides by (v/2 +1), we get



65.
Given,4tan0=3

tar'nEl_E and secO=+/1+tan?0

= sech= 1+ 16+9 5

smB cosﬂ 1

+
We have, 4sinf—cosB+1 _ cose cos® cosh
4sin0+cosf-1 4 sinB + coso _ 1

cosf cosb cosO
=4tanB—1+secB - tanB= sinB
4tanB+1-sech

andsecB= L
cost cosO

— __1 - .- =
4_4 ~4__ 4 _13

4(3]_1+§ 12 , 5 12-4+5
4[3] 1.5 12, 5 12+4-5"11

4 4 4 4
66.
inG— 0+1
We have, LH.S. = 20— COSb
‘ sinB+cos6-1
sinf@-cosf+1
_ cosO _ tan6-1+secH
sinb+cosf-1  tan®+1-secH
cosB
_ tanB+sec6-1 _ tan@+secO—[sec’0—tan’ @]
tanB+1—-secH tanB+1—-sech

_ tanB+secB-[(secB+tanb)(seco—tano)]

B tan6+1—-secH

_ (tan®+sech)(1-secH+tano)
1-secB+tan6

= (tan 0 + sec0) = (tan 0 + sec 0) x

tanB—-secH
tanb—secH

tanzﬁ —sec B -1 1
= =R.H.S.
tan®—secH tanB secﬁ secO—-tand

A



67.

Given,tan A = %

C
Consider aright angled AABC, N
By Pythagoras theorem, we have 1
AC? = AB? + BC? A B
— AC?=4+1= AC=.5 2
Now,
cosA+ sinA _ cosA(1+cosA)+sin’ A
sinA  1+cosA sinA(1+cosA)
_ cosA+(cos® A+sin’ A) _ cosA+1
sinA(1+cosA) sinA(1+cosA)
= ,L=cosecA=v'§.
sinA
68.
We have,
L H.S, = COSecA-SinA _ sinA
cosecA+sinA ‘1 sinA
sinA
1-sin’A
. 2 —_— 2 2
_1-sin"A _ cos’A _ sec”A-tan"A _RH.S.

1+sin?A  1+sin’A sec? A+tan’A

cos’ A



69.

Given,sin 0 = E — cos 0 = y1-sin?8

12 Jlé‘? 1
13 13
sind 12

cos0= —andt 0= —==
13 cos@ 5

2o cos? (B)(3)
Now, sin“B-cos Bx 1 _ \13 13 1
2sinBcos®  tan?e 2(2)(3) 12\
=) (%)
144 25

_ﬁ‘mx 1 119 25 595
120 144 ~ 120 144 3456

169 25

70.
We have,

L.H.S.=sin0tan 0+ cos2 0 cot O+ 2 sinO cos O

= sin203M0 | cos? E]C?—SB+25inB cos6
cosb sin®

sin®® cos°@ sin*6+cos*e

= +——+2sinfcosh = : +2sinBcosO
cosf  sinB cosfsind

sin*0+cos*0+2sin’0cos’0

sinBcosh
_ (sin20+cos’0)? _ 1 (i)
sinBcost sinBcosh

Now, R.H.S.=tan 0 +cot 6

_ sin cos6 _ sin“f+cos?® 1 (i)

cosB smB sinBcosH sinBcosb

From (i) and (ii), L.H.S. = R.H.S.




71.

1 1
We have, L.H.S. = -
cosecB+cotB sin@
1 cosecO-cot8 1

)( —
cosecB+cot® cosecB-cot® sind

6—cotb 1
- Cosech—-co =cosecO - cot B - cosecO =-cot0

cosec’f—cot’@ - sin@

Now,RHS.= - 1

sin® cosecB-coth

1 _ 1 >(cf.::rsecEHu::nm'cEl
sin@ cosecB—-cotB cosecH+coth

=cosec 0 - cose;ﬂ+cot;} = cosecH - cosecO -cotB
cosec O—-cot° 6
=-cot 0 [ cosec?® - cot?0=1]
L.HS.=R.H.S.

72.

We have 1 +sin?0 =3 sin 0 cos 0
sinZ 0+ cos? 0 +sin’0 =3sin0 cos
25sin?0+cos?0=3sin0cos 0 (1)
On dividing equation (i) each term by cos? 0, we get
2tan?0+1=3tan0
2tan?0-2tan0-tan0+1=0
2tanO(tan6-1)-1(tan®8-1)=0
= (tanB6-1)(2tan06-1)=0
= Iftan0-1=0=tanb6=1

— 1f2tan0-1=0 = tan(—]:%



73.

We have,
2 2
LHS. < tazn A . 2vr:¢::vsec A ,
tan"A-1 sec®A-cosec”A
sin A 1
__cos’A N sinZ A
sinZ A _ 1 1
cosZ A cos’A sin?A
sinZ A cosZ A sinZ A+cos? A
=" 2,773 2, =3 7
sin“A—cos“A sin“A-cos“A  sin“A-cos‘ A
1
= [ sin? A+cos?A=1]
sin? A—cos? A
_ 1 1  _RHs.
1-cos?A—cos?A 1-2cos?A

74.

We know that cosec? A = 1+ cot? A

— cosecA= y1+cot’A = sinA= 1
V1+cot?A

1 _cot2A+1
cot’A cot’A

Jeot? A+1 cotA

= secA= ——— andcosA=

CotA veot? A+1

Now, secZA=1+tan?A= 1+

75.

We have, sin A + sin® A = cos? A
= sinA(l1+ sin? A)= cos? A
Squaring both sides, we get sin? A(1+sin®A)? = cos* A
(1-cos?A)(1+(1-cos?A))?=cos*A
(1- cos? A)(2 - cos? A]2 =cos? A
(1- cos? A4+ cos? A - 4 cos? A)= cos? A
4+cos*A-4cos’A-4cos’A-cos®A

+4cos* A=cos? A

| I

cos® A -4 cos® A +8cos?A =4

]



76.

We have,
L.H.S.=(cot A +sec B]2 - (tan B - cosec A)2

_ (cosA N 1 ]2 _( sinB 1 ]2
"~ UsinA cosB cosB sinA

cos’ A 1 2cosA  sin’B 1 2sinB
= + + - - +

sinA cos’B sinAcosB cos?B sin?A cosBsinA

[ 1 +c052A]+[ sinZB+ 1 ]
- sinA  sin‘A cos’B cos’B

[ cosA sinB ]
+2 +
sinAcosB cosBsinA

: (1—c052A) [1—5’|n28
= — -

sin? A cos?B
=-1+1+2(cot Asec B+tanB cosecA)
= 2(cot Asec B + tan B cosec A) = R.H.S.

]+2[cotAse-:B+tanB cosecA)

77.
We have,x =sec A-tan A
= 1 sinA  1-sinA (i)
cosA cosA cosA
Y
2.4 (1—5|2A] 1
Now,LHS.= 5"~ = _COs"A_ [Using (i)]
x“=1 (1-sinA)
1
cos“ A
1+sin® A-2sinA+cos’ A
_ cosZ A _ 1+(sin? A+cos? A)-2sinA
1+sin® A-=2sinA—cos’ A (1—c052A}+5in2A—2sinA
cos? A
_ 1+1-2sinA _ 2(1-sinA)
sin A+sin?A-2sinA  2sin® A-2sinA
2(1-sinA) 1

= - - = ————=-cosecA=RHS.
—2sinA(1-sinA) sinA




78.

cosecA—cotA cosecA+cotA

We have, cosecA+cotA * cosecA—cotA
1 B CcosA 1 N cosA 1-cosA 1+cosA
= SinA_sinA | sinA sinA _ _sinA | sinA
1 N cosA 1 _ cosA 1+cosA 1-cosA
sinA sinA  sinA  sinA sinA sinA

1—cosA +1+ cosA _ (1-cosA)? +(1+cosA)?
1+cosA 1-cosA (1+cosA)(1—-cosA)

1+cos> A—2cosA+1+cos? A+2cosA

1-cos?A
_ 2+2cos’ A _ 2(1+cos? A) (i)
1-cos? A 1-cosZA

Also, 2(2cosec? A - 1)
. 2
_ 2( 22 _1)= 2[ 2—sin A]
sin A 1-cos?A

_ 2(2—[1—:052A))= 2[1+|:052A] i)

1-cos’A 1—cos’ A

cosecA-cotA cosecA+cotA

From (i) and (ii), we get B
cosecA+cotA cosecA-cotA

1+c052A]

= 2(2cosec’A- 1) = 2( >
1-cos”A



79.

Given,m=cosA-sinA,n=cosA+sinA

Now. M_"N_ m? —n? _ (cosA—sinA)? —(cosA+sinA)?
"n m mn (cosA—sinA)(cosA+sinA)

cos? A+sin? A-2cosAsinA—cos’A —sin® A—2sinAcosA

cos? A—sin® A

_ =4sinAcosA (i)

cos’ A—sin’ A

Divide numerator and denominator by sin A cos A, we get,
-4 - -4 ..
= (i)
cos® A sinZA cotA—tanA
sinAcosA  sinAcosA

From(i)and (ii),weget M_1 _ —4sinAcosA -4

n m cos?A-sinZA cotA tanA

80.
secSB cosecBB
We have, LH.S. = 5 + >
sec“8-1 cosec9-1
sec’ @ cosec’0
_ _sec’s cosec’d _ _sec®  cosech
sec’f-1 cosec’#-1 1-cos’6 1-sin’@
secZ@ cosec?@

secH cosecH

e P = sec 0 cosec” 0 + cosec 0 sec” 0
. sIn"0 cos"0

sec 0 cosec 0 (sec O + cosec0) = R.H.S.



81.
We have,
LHS.=(tanB+secO-1)(tan0+ 1 +secH)

sin® 1 sing 1
= —+—-1 +1+
cosO cosB cosf cosf

(sin9+1—cosﬂ )( sinB+cosB+1)
cosB cosB

$in0+sinBcosO+sinB+sinB+cos8+1
—sinBcos—cos’B—cosh

cos2@

sin0+2sinB+1—-cos”0

cos?e

sin” 0+ 2sin6+sin“0 3 2sin”6+2sin®

cos2@ cos?e

_ 2sin6(1+sinB)  2sinB(1+sinB) _ 2sind
1-sin?e  (1-sin®)(1+sinB) 1-sin®

=R.H.S.

82.

We have, LH.S. = \/sec29+coseczﬁ

= \[{1+tan29]+(1+cot26] = \/tanzﬁ+cot29+2

= Jtan20+cot20+2tandcoto [.-tan O cot 0 = 1]

= J{tanﬂ+€0t9}2 = (tan © + cot 0) = R.H.S.



83.

We have,tan8+sinfB=m (i)
andtan®-sin®=n (i)
Squaring (i) and (ii) and then subtracting, we get

m? - n?=tan20 +sin?0 + 2tan 0 sin 0

~tan?0 - sin0 + 2tan0sin 0

= m?-n’=4tan0sinod (i)
Multiplying (i) and (ii), we get tan0 - sin%0 = mn
. 2 .
= sin” 9 —sin6=mn [ tanﬂ:LnB]
cos’9 cosB
sin%0

(1-cos’@)=mn

= 2

cos 6
= tan?0sin?0=mn — tan®sinB=+mn

Using above value in (iii), we get m? -n®=4Jmn

CBSE Sample Questions

(a): Given, tan[}:%

5sinf-2cosp_5tanB-2 X372 1

© 5sinB+2cosp  Stanp+2 54 o B
5

(1)

(%]

4sinf—3cosp
4sinf+3cosp
Dividing both numerator and denominator by cosp, we get

4tanp-3 3-3 3, .
= =0 = t = — 1
4tanf+3 3+3 ( anp 4 (gwen}) (1)

(a): We have,




(b): We have, tana. + cota = 2

= tano+ =2

tano
= tana-2tanc+1=0 = (tano - 1]2 =0

= tano=1

20 20
tan?%a + cot?u = (tano)?° +[ti) =1+(1} =2
anao.

(b): -+ £ZC=90°
_ coty® AC/BC CD (D
" cotx® AC/CD BC 2CD
[*- Disthe midpoint of BC = BD =CD]

1
3 (1

. 3 3k
Given,tanA = 4= 2k (say)

= P=3k B=4k

=  H= \9%?+16k® = 5k (1/2)
3k 3 4k 4
i _———_ = — T T 1!2
sinA X s,cosA 55 ( )
1 1 1 1
So, = 2
© sinA+cosA 3/5+4f5 (172)
5 5
b —+—
3 4
_ 20+15 35 (1/2)

12 12



(b): Given, x tan60° cos60° = sinb60° cot60°

1 J3 1
:>x><3><——
2\;’_

= x=i=tan30° (1)

J3

(b): We know that, tanA=+3 = A = 60°
Also, ZB = 90°
/A+/B+/C=180° = ~C=30°

So, cosA cosC - sinAsinC = %xi—ﬁ 1 =0 (1)

2 2 2

(a):Let measure of ZA, /B and ZC be x, x and 2x
respectively.

X+x+2x=180° = x=45°
So, ZA, ZB and ZC are 45° 45° and 90° respectively.

. secA tanA secd45° tan45°
" cosecB cotB cosec45° cot45°

J2 1
=N2_>_1-1=0 (1)
J2 1
Given,sinA+cosB=1
= sin30°+cosB=1 [ A = 30° (Given)]
= %'FCDSB:]. (1/2)

~ cosB= %:cosﬁoo — B=60° (1/2)



10.
We have given, sinfA+B)=1=sin(A+B) = sin 90°,

= A+B=90 (i) (1/2)
_ N3 _ . e ;
cos(A - B)= - - cos30°=A-B=30 i) (1/2)
From (i) & (ii) £A = 60° and ZB = 30° (1)
11.

We have cosf-sin® _ 1-43
" cosB+sin® 1443
Dividing the numerator and denominator of LHS by cos6,
we get

1-tan® _ 1-/3
1+tan® 1++/3 (1)
Which on simplification (or comparison) gives tanf = NE)
We know that tané0° = /3 .. 0=60° (1)
12.
Given, +/3sinf=cos8 (1/2)
sing 1
e 1/2
= cosB J§ (172)
1
= tanf=—==tan30° (1/2)
J3
= 0=30° (1/2)
13.

(b):sin® + cosO = /2
Squaring both sides, we get
(sinB + n::i:::sfél}r2 =2
—  sin%0+cos?0 + 2sinf cosf =2 =1+ 2sin0cos =2
[+ sin%0 + cos? 0]

(i)

= sinB-cos0 =

M=

sin8+c059 sin0+cos?8
cosO sind cosfsind

1 - )
prery— =2 [From (i)] (1)

Now, tan8+cotd=




14.
(b): We have, 25in2[3 - cosEB =2

= 2sin’B-(1-sin’p)=2
= 3sin’p=3 = sin?p=1 = p=90° (1)
- - P | - -
15.
(c):We have, 1 + sinZa. = 3sino cosa
= sinZo + cosZo + sino = 3sino cosol
(- sinZo+ cos’a = 1)

—  2sin%o - 3sino.cosa + cos?o = 0

—  2sin?0 - 2sina cosa - sina. cosa. + cos2a. = 0

= 2sin0 = coso Or SN = COsct

= cota=2 or cota=1 (1)
16.

Consider, x + y = 2sin?0 + 2cos? 0 + 1 (1/2)

[ x = 2sin20, y= 2cos? 0 + 1 (Given)]

= 2{5in28 + coszﬂ} +1
=2+1=3 [ sin0 + cos?0 = 1] (1/2)



17.

_ tan>o cot®

LHS. = > 5
1+tan“8 1+cot“0
sin®8/cos>0 cos>8/sin’0

= +
1+sin’0/cos’0 1+cos’8/sin’0

( tanf= sing ,cotf= CDSB) (1/2)

cosB sin®
L sin°6/cos’ 6 N cos’0/sin’6 (1/2)
. (cos2@+sin?8)/cos?8 (sin28+cos28)/sin8
. 3 3 . 4 4
sin"@ cos™@ sin O+cos ' B
= +—— = : (1/2)
cosB sinB cosfsing

_ (sin®8+cos?8)? —2sin’Bcos’ 8
cosBsin®

(1/2)

_1-2sin?0cos?0
~ cos@sin®
1 2sin6cos? 0
T CosBsin®  cosBsind
= secO cosecO - 2sind cosO = R.H.S. (1)

(- sin%0 + cos?0 =1)
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