Introduction to
Trigonometry

Quick Revision

Trigonometric Ratios

‘The ratios of the sides of a right angled triangle
with respect to its acute angles, are called
trigonometric ratios.

Irigonometric ratios are also called 'I'-ratio.

Trigonometric ratios of £ A4 in right angled AABC
are defined below.
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(i) sine A or sin A =
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(ii) cosine 4 or cos 4
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~ Side opposite to £A4 ( P J BC

= Le. —
Nide arijarﬁm to /A B

AB
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Similarly trigonometric ratios of £ C are
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A Popular Technique to Remember Relation Between Trigonometric Ratios
T-ratios i.e. il (i sin A= : ,cosec A = :
HHB cosec A sin A
Pandit (P ) Badari (B ) Prasad (P ) I | 1
(ii, cos A = , sec A=
HELI‘ (H) HEII EH) Bhﬂlﬂ)’ EB) SECA COS A
A | |
(iii’ tan 4 = ,cot A=
cot A tan A
H P b i o = 04
cos A
W cot 4= %4
7 z v sin A

Values of Trigonometric Ratios for

Then, sin® = i, cos 9 = E, tan© = £ S0rne specilic Angles
- H b Angl . 30° 45° 60° 90°
= casecﬂ—g seu:'l%‘,'—ﬁ catﬂ—é —— :
P’ B’ P sin 6 0 1 1 ﬁ 1
2
where, P is perpendicular, B is base and / is — V2 ?
hypotenuse. cos 0 I V3 L oF 0
| { 79 9
Important Points
; tan O 0 I 1 V3 oo
(1) In an isosceles right AABC, right angled 3
at B, the trigonometric ratios obtained by 5
taking either ZA4 or Z(C, both give the cosect % 2 V2 Lt 1
same value. V3
(ii) The value of each of the trigonometric sec 0 | 4 V2 2 =
ratios of an angle does not depend on V3
the size of the triangle. It only depends 6D s J3 1 0

@l

on the angle.

(iii) It is clear that the values of the
trigonometric ratios of an angle do not
vary with the lengths of the sides of the Important Points
triangle, if the angle remains the same.

Here, = = undefined

(L, The value of sin 8 increase [rom 0 to 1 and cos 0
(iv) If one of the trigonometric ratios of an decrease from 1 to 0, where 0 <0< 90°.
acute angle is known, then remaining (il In the case of tan 8, the values increase from 0 (o oo,
trigonometric ratios of that angle can be wheva e 62909

determined easily. A
) (111, In the case of cot 0, the values decrease from o to 0,

(v) Each trigonometric ratio is a real number where 0 <6 < 90°.

and has no unit, .
(iv) In the case of cosec 0, the values decrease from o to

(vi) AS? tlﬁzle hyputem'lm is the longest side in . where 0< 8 < 90°.
a right angled triangle, the value of ﬁ |
sin A or cos A is always less than 1 (v’ In the case of secO, the values increase from 1 to oo,

Toae 0()°
lor in particular equal to 1) whereas the where 0<8<90°.
value of sec 4 or cosec 4 is always (vi, Division by 0 is not allowed, since 1/0 is
greater than or equal to 1. indeterminate (not defined).
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Trigonometric Identity (i) sec*® — tan“® =1 or 1 + tan” 0 = sec” 0
An equation is called an identity when it is true for
all values of the variables involved. Similarly, an
equation involving trigonomedtric ratios of an angle
is called a trigonometric identity, if it is true for all
values of the angle involved. For any acute angle 6,

we have

or sec’8—1=tan” @
(iii) 1 + cot? 8 = cosec* 8 or cosec” 8 — cot“ O =1
or cot”8 =cosec’ 9 — 1
Note sin“0 = (sin 0)% but sin 6% # (sin0)”. The same
i) sin?0® +cos?0=1 or sin’0=1-cos?0 is true for all other trigonometric ratios.

or cos’0=1-—sin’0

Representation of a Trigonometric Ratio in Terms of Any Other Trigonometric Ratio

sin 0 cosbH tan 6 cot O sec O cosecO
. : tan 0 1 t
in O sin O \/(1 —cOS> 0) | 1,11 - , - \/(secz 60— 1) : l
J(1+t@n”0) /(1+cot”0) socO cosec B
.. 1 to 1 '

. \J((I _sin26) cos9 ; : ee : = \/(cusecz 0—1)
cos Y1+ @n?0)  (1+cot?0) sech Ty
tan 06 i' S er \/(1 —CDSZ 0) tan 6 . 1‘/(5&{:?. 0 —l) 1

y(1—sin” 6) cos0 cot 8 N/(cosecﬂ 0-1)
i \‘,{(I — sin” 0) ':DSE'{ : cot O ! Jcosecg 0-—1
i s D ’u/ (1-cos” 0) tan 0 \/ (sec® @ -1)

. L 1 Jl+@n?0)  (1+cot?6) sec i

L y(1—sin”0) cos® cot 0 ﬂ\/(msec‘i 0—1)
5 .l | l x,'f(l + tan” 6) \/[1 +cot” 0) . sect cosec 0
cosec sin 6 \/(1 —-Eﬂs""] G) tan B -\/(EEEJ 0— ].)

Objective Questions

Multiple Choice Questions (a) 3/5

(c)4/3

(b)3/4

1. Trigonometry is branch of Mathematics (d)5/3

in which we deal with the relationship

3. Ifsin0® = E, then cos@ is equal to
between angle and sides of a triangle. b

INCERT Exemplar]

(a) True (b) False b b
‘ (@) —— (b)—
(c) Cannot say (d) Partially True/False \/bi_ﬂi a
4 _.
2. If cos A = —, then the value of tan 4 is 2 _ 2 a
5 (c)Y (d)
[NCERT Exemplar] b x/bz -
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10.

. If cosO = F then the value of

2sec?0 + 2tan” 6 — 9 is

(a) 2 (b)=2
(C)T (d) 3

. If xcos A =8 and 15cosec 4 = 8 sec A,

then the value of x is

(a) 20
(c)17

(b) 1B
(d) 13

. Ifasin A =5 and 7cosecAd =6 sec A4,

then the value of o is

46 46

a) — D) —

( )45 (b) >

(C) 4—9 (d) None of these
46

. If 0 is an acute angle and 4 sin 6 = 3,

then the value of 4sin26 — 3cos” 0 + 2is

445 3h
(E)E [D}E
57 47
(C)E (d}ﬁ
_ 4 1 —sin A
. If sin A = —, then the value of
5 1 +cos A
18
] ]
o h)—
(a)B ( }2
o
? g
(c) ( }5

. Ina APQR, ZQ =90° 1f PQ =10 cm

and PR =15 cm. Then, the value of
tan® P + sec”P +1 is

h 3
(a)i [b}ﬁ
9 4

In AABC, if AB = BC, £B =90°, then

the value sin A4 is

1 J3

(a) b
]

U d)—
(c) ( }2
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11.

12.

13.

14.

15.

16.

17.

18.

In AABC, if AB = 2BC, ZB =90°, then
the value of sec A4 is
A
B[190° G
1 V3
e o R
[a]\/i (b) ;
)8 ()
72
The value of cos 9 increase as 0 increase.
(a) True (b) False
(c) Cannot say (d)Partially True/False

f 10
Is tan? 30° + cot? 30° = ??

(b)False
(d)Partially True/False

(a) True
(c) Cannot say

sin 24 = 2sin Ais true when Ais equal to
(a)0° (b)30°
(c)45° (d)B0°
cot” 30° + cosec 30° + 3 tan? 30° is
equal to
(a)3 (b)1
(c)O (d)6
30°
The value of “hn 5 will be
1 - tan” 30°
(a)cosB0° (b)sinb0®
(c)tan60° (d)cotB0°
If tan© + = 2, then the value of
tan O
cosecBO 1s
i
| D) —
(a) ( )42
c)V2 (cl)-*"j,z—3
If x tan 45° cos 60° = sin 60°cot60°, then
the value of x will be
()1 (b)%

(c)——
2 2
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19.

20.

21.

22.

23.

24.

25.

26.

7 cos 30°+5tan 30°+6 cot 60° is

43 4W3
Y h) ¥V
(a)wE (b) :
47 49+/3
. i d
mzﬁ (d) ;
If tan 6 — = 3, then sin” 0 is
lan
4 3
" D £
(a)_? ( }17
1b b
: 1 1
If sino = 5 and cosf} = 7 then the value
of (o + [3) is
(a)60~ (b) 90~
(c)30° (d) 45°
If tan 4 = ES and tan B = +/3, then
V3
tan (A4 + B) is
]
0 b)—
(a) ( }\/3
(c)] (d) oo
If V8 tan® = 2sin 0, then the value

sin? 0 — cos? 0 is
] ]

(E)E “3}_5
AL )~
Z /

If sin® — cos B =0, then the value of
sin” 0 +cos® O will be  [NCERT Exemplar]

] ]
(E!)E (b}i
5
(C)Z (d)1

If mtan 30°cot60®= sin 45°cos 45
the value of m will be

°, then

] 3
12 i)
(8)2 ( }2
] 3
3 9]
The value of a0 20 is
1 + tan“ 30°
(a)sinB60° (b)cosB0°

(c)tan60° (d)sin30°

217.

28.

29.

30.

31.

32.

33.

34.
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1 — tan? 45°
The value of 5 is
1+ tan” 45°
(a)tan90° (b)1
(c)sin4b5° (d) O
tan 30°
The value of 0 iS
cot 60°
(@) (b)-T1
|
2 d)—
(c) ( )2

If A, B, C are the angles of a A4ABC,

B+C
then the value of tan [ > )is

B A

t h)t
(a)co 5 (b) an2
[C]CD’[E (f:l)cm?E
If cos A + cos® A =1, then the value of
sin” A +sin® A4 is
(@)0 (b)1
(c)-1 (d)2
Is sin(4A + B) =sin A + sin B?
(a) True
(b)False
(c) Cannot say
(d) Partially True/False

1 —sinO 9 9
[s —— =sec”® —tan"” 67
1+ sinB
(a) True
(b)False
(c) Cannot say
(d) Partially True/False
l+tan” A
The value of 5— 18
l+cot” A4
(a)sec’A
(b)-1
(c)cot? A
(d)tan’ A

The value of (1 + tan® + sec0)

(1 4+ cotB — cosecB) is
(a)0
(c)2

(b)1
(d)-1
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35.

36.

37.

38.

39.

40.

41.

4
If 4x = cosecB and — = cot 0, then the

X
value of 4| x? — % is
;- b
@) b) 4
4
]
2 d)—
(c) ( }2
in6 tan 6
The value of s +tan?0 — sec’0is
1 —cosB
(a)sin® cosO (b)secO
(c)tanB (d)cosecH
1
If sec® = x + ™ then the value of
X
secO + tan 0 is
(a)4x (b)2x
X
d 5 e
(c)x ( }2

If V3cot? 6 — 4cot® ++/3 =, then the

value of tan? 0 + cot? 0 is

2 =10
dl h)
(5)10 (b) -
10 ~20
1 i
(c) : (d) ;
If tan© + secO =/, then the value of
sec O i1s
12 1 2 4+
S o) P
i 21 b] 2|
2 2

J' J'
Iftan A = atan B and sin A = b sin B,

then the value of cos? A4 is

g Z 1
a- — a” +
(a)bzu, [b}bzd
Bt - P
(C) (d)
a4+ a’ —

If cosec A — cot A = g, then the value of
2
qg- —1

7 +cos A is
g~ +1

(a)1 (b) 0
(c)—1 (d)?
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42. If x = rsin Acos B, y = r sin Asin B and
z = rcos A, then the value of

x? +y2 +z2 1S
(alg (b)r?
(c)r -1 (d)r® +1

43. If sin® A =1 then the value of
sin’ A—cos? Ais

(a)] (b)0
(c)2 (d)None of these
44. Match the following.
List I List 11
P. i + sin45° L. 1-4/3
cos 90° 9
Q. cos 60° — sin 60° 2. [ J2
3
R. sec 30° sin60° 3 1
+ cos 45° cosec 60°
o cos” 30° — cos” 60° 4. 1
sin® 60° — sin” 30° V2
P 0 R S PO R S
(8)2 4 3 1 (b)3 1 4 2
(c)2 3 4 1 (d)a 1 2 3
45. Match the following.
List I List 11
P. (;@1;:2 () 1. 2tan B
1 +-
1 + cosecH
Q. cos b 2. .51'1128—[:(3529 ;
cosecO + 1 [ : ]
cos 9 sin O
cos 0
cosecO — 1

R. tan“0+cot“0—2 3. (cosecd—cotB)

S. 1l—-cosH 4.  secBcotB
l+cos0

P 0 R S P U R S

(a)d 4 2 1 (b)3 1 4 2

(c)2 3 4 1 (digp | 2 3
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Assertion-Reasoning MCQs

Directions (Q). Nos. 46-55) Each of these
questions contains two statements : Assertion
(A) and Reason (R). Each of these questions
also has four alternative choices, any one of
which is the correct answer. You have to select
one of the codes (a), (b), (¢) and (d) given
below.

(a) Aistrue, Ristrue; Risa correct explanation
far KA.

(b) Aistrue, Ris true; R isnot a correct
explanation for A.

(c) Aistrue: Risfalse.
(d) Ais false; Ris true.

| |
46. Assertion 2cos0 = a + —, where
a

a>0a#1
Reason —1<cosB <1for all values of 6.

47. Assertion The value of each of the

trignnnmetric ratios of an ang]e does not
depend on the size of the triangle.
It only depends on the angle.

Reason In right AABC, 2B =90° and

/A =0° sinﬁzi—g-iland

AB
AC

longest side.

48. Assertion The equation

cosB = < 1as hypotenuse is the

sec”0 = G’ ;- 1s only possible when
(x + y)

X =7

Reason sec’0 > 1and therefore

(x —9)* <0.

49. Assertion In a right angled triangle, if

tan O = . then greatest side of the

triangle is 5 units.
Reason (greatest side) * = (hypotenuse) °

- (pﬂ‘rpﬂﬂ(‘]‘iﬂl]]ﬂ]’) © & (base) ’

a0.

a91.

52.

53.

94.

99.

121

Assertion sin 60° = cos 30°.

Reason sin 20 = sin 6 + sin 0, where 0 is
an acute angle.

Assertion cos 60° — sin 60° is negative.
Reason sin” 6 — cos” 0 is positive,
where 6 is an acute angle.

Assertion
(sin® —cos 0)(sin O + cos 0)

—

(cosB —sin 6)(cosO + sin 0)

Reason sin” 0 + cos* 0 = —1
Assertion cos® A —sin® A=1

tan® A — sec” A =1are trigonometric
identities.

Reason An equation involving
trigonometric ratios of an angle is
called a trigonometric identity. It is true
for all values of the angles involved.

Assertion

(cot® + 3) (3cotO + 1) = 3cosec”O
+10cot®B

Reason | + (:th 0= casecgﬂ

Assertion If sec6 + tan 06 = x, then the
2
x° —1

x‘£+l

value of sin9 =

Reason x + l = 2tan 6 and

X
|

x —— = 2secH.
b%

Case Based MC(Qs
56.

Two jet plane leave an airport, one
after the other. After moving on
runway, one flies due North and other
flies due South. The speed of two
aeroplanes is 400 km/h and 500 km/h

respectively.
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Considering PQ) as runway and Aand 5 57, Kavita a student of class 10th, has to

are any two points in the path followed made a project on ‘Introduction to

by two jet planes, then answer the Trigonometry’. She decides to make a
following questions. Dog house which is triangular in shape.
She uses cardboard to make the Dog
house as shown in the figure.
Considering the front side of Dog house
as right angled triangle POR, right angled

at R, answer the following questions.

3 kmy
B S
(i) Find tan 6; if ZAPQ =6. 55
] 2
&, e
o, 5 o 3.2 15 ¢cm
V3 3
(E)? (d}g
(ii) Finzc]:i cot B. : R 5 om Q
[B)Z (b]g (i) If ZPOR =0, then cos0 is equal to
g 3
)2 )= @) (0)>
3 13
(iii) Find tan A. (G)g (d)ﬁ
(a) 2/3 (b)v?2 ) .
[ ]5 " 2 (ii) The value of sec is
C i B v
5 V3 (a]% (b}?
liv) Find sec A. 17 =
(C)E (d}g (iii) The value Ofl tjﬂ 92 ; is
(v) Find cosec B. s T 19
[a)E U}E (a)— (b)—
. : 12 25
6 8 50 169
(c)g (d}ﬁ (5]159 - 60
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iv) The value of cot” 6 — cosec”0 is

(a)-1 (b) 0
(c)1 (d) 2
(v) The value of sin” 0 + cos” 0 is
(a) 0 (b) 1
(c)-T (d) 2

98. Ritu’s daughter is feeling so hungry and
so thought to eat something. She looked
into the bag and found some chips
packed. She decided to eat. She open
the chips packet and found that it forms
a right angled triangle, with sides 3 cm,

3+/3 cm and 6 cm.

6 cm

3 cm

— [
M 3v3cm

On the basis of above information,
answer the following questions.

(i) The value of ZM =

(a) 30° (b) 60°
(c) 45° (d)None of these
(ii) The value of ZK =
(a) 45°
b) 30°
c)60°
d)None of the above

[
(
(d
(iii) Find the value of tan M.
3
(b

Jf

=

(c)1
(d)None of the above

123

iv) sec? M —1=

(a)tanM (b)tanZM

(c)tan’ M (d)None of these

tan” 45° -1
(v) The value of —; is
45° +1
(a)0 (b)1
(c)2 (d)-T1

99. Janvi and her father go to meet her
friend Sanvi for a candle light event.
When they reached to church. Janvi
saw the top of the church which is
triangular in shape. If she imagined the
dimensions of the top as given in the
figure, then answer the following
questions.

-

-

b

-

=1 u N
{ -

i J‘F
mas

f 1
E B
(i) If D is the mid point of AC, then
BDis
(a)2m (b)3m
(c)am (d)Bm
(ii) Measure of £ 4 is
(a) 30° (b)B0°
(c) 45° (d)None of these
(iii) Measure of ZC is
(a) 30° (b)B0°
(c) 457 (d)None of these
liv) The value of sin 4 + cos C.
(a)0 (b)1
|
(C]ﬁ (d)\/ﬁ
(v) The value of tan® C + tan?> A.
(a)0 (b)1

1
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ANSWERS
Multiple Choice Questions
1. (@) 2. (b) 3. (¢) 4. (b) 5. (¢) 6. (b) 7. (d) 8. (a) 9. (c) 10. (a)
11. (c) 12. (b) 13. (a) 14. (a) 15. (d) 16. (c) 17. (c) 18. (a) 19. (a) 20. (c)
21, (h) 22. (A 23. (b) 24. (b)) 25 () 26 (@ 27. (A 28 (@ 29. (d 30. (b)
31. (b) 32. (b) 33. (d) 34. (c) 35. (a) 36. (b) 37. (b) 38. (c) 39. (b) 40. (d)
41. (b) 42. (b) 43. (a) 44. (d) 45. (d)
Assertion and Reason
46. (1) 47. () 48 (@ 49. (@ 50. (¢) 51 (¢ 52. (0 53 () 54 (@ 55 (¢
Case Study Based
36, (1) -(d); (i) - (b); (iii) - (c); (iv) - (b); (v)- (b)  S57. (I -(a); (1) - (b); (iii) - (b); (1v) - (a); (v) - (b)
58. () - (a); (iD) - (c); (ii) - (b); (iv) - (c); (W) - (@)  59. (i) - (c); (ii) - (¢); (iii) - (c); (iv) - (d); (v) - (C)
. (True) Trigonometry is branch of 3. Given, sin 0= a _AB
Mathematics in which we deal with the AC
relationship between angle and sides of a X
triangle.
sin B = 4 tan B = £
b H P
cosec B =£ secH =£ cot O =£
J b
2. Given, z B ’
A
Let AB = ak, AC = bk
AB? + BC? = AC?
ak bk [from Pythagoras theorem|
5 B
Bl = \/bz —a® =cos0 = Jb ;ﬂ’
B & { _
i 4. Given, CDE,@:%:I{ BTL
. t ypotenuse
D C
Tk AB = Phoand A0 = 5 e
Apply Pythagoras Theorem
AB? + BC? = AC? V5 3
BC =25k —16k2 = 3k
BC 3k 3
N A= = B
oY MRATUB T 4k 4 s 2 5
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Let AB = 2k and BC = 3k
Apply Pythagoras theorem,
AB® + AC® =BC*

- (2k)% = AC? + (3k)°
= AC? =9k* — 4k*
= AC =5k
sech = Hypotenuse _ i tan 0 = p _ V5
Base 2 b 9

2sec’® + 2tan’ 0 -9

0 2x5 18 +10 — 306
=2X—+ -8 =
4 4 4
_28-36_ 8 _
4 4
5. Given, xcos 4 =8
A
8\ |
B *
8
cos A =—
X
and 15cosec A =8 sec 4
E{JSA:§
X
Base AB

B Hypotenuse B AC
Let AB =8k, AC = xk
Apply Pythagoras theorem,
AB? + BC* = AC*
(8%)* + BC? = (xk)?

—
= Ea'Cz(q,.;“r::-:'2  al
= 15cosec A =8 secA
15 x xk 8 xk
— . ==
.‘!E '\M/IE — 83 Bk
= Jx? 82 =15

On squaring both side, we get
x> — 8% =(15)°

- x? =225+ 64
— x? =289
— er— B
6. sind=" and 7cosecA =6 sec 4
o
Let the AABC be a right triangle.
A
B[] (:
ZB =90°
sin A = b
o

BC =5k, AC =0k

7cosecA =6sec A

. AC | AC
I X—=6——
BC AB
.
ok AB
220

AB? + BC? = AC?

2
(@ k) +(5k)? = ak?

7
900+ 49x25 _
\ 49 e
- o = /2125_@(3 rox)
V49 7 “FF
7. Given, 4sin9=3
A
3 4
B k\c
N7

=% sin B = _3 _ Opposite side
4  Hypotenuse

Let AB =3k and AC = 4k
Apply Pythagoras theorem,
AB* + BC* = AC®

125
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—  (3k)" + BC* =(4k)*
= BC =(/16 -9)k
=7 k
J7k A7
= cosB = =
4 k 4
BB BB Bk o e
= 4s5in“0—-—3cos"0+2=4X——-—3xXx—+2
16 16
_36-21+32 47
16 16
8. Given, siﬂf_[:izE
5 i
A
3 5
B 2 C
Let BC =4k, AC =5k
Apply Pythagoras theorem,
AB* + BC* = AC~
= AB? + (4k)* = (5k)*
=  AB=,/25-16 =3
4
1 —sin 4 l_g
o o
1 +cos 4 1+§
A
(5-4) 5

5 " (5+3) 8

9. Given, PQ =10 cm, PR=15cm

F.'l
i0em 15em
Q \H

Apply Pythagoras theorem,

PQ* + QR® = PR’

10 + QR* =15
OR = /225 -100

V125

U

U

|l
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tan” p + sec” p + 1
2

2
R
= QR + == + 1
PQ PQ

125 225
=——+ +:1

100 100
125+ 2254100 450 9
- 100 100 9

10. Given, in AABC, 2B =90° and AB=BC
ZACB = ZBAC

|- angles opposite to two equal
sides are equall

In AABC, ZABC + ZACB + ZBAC =180°
i

A

Let LACB=/BAC =x

90° + x + x =180°
.- sum of all angles of a triangle is 180°

= 25=90°=px = 45°
LACB = LBAC = 45°

L] 1]
i) sin 4 =sin 45° = — v gin 45°=
' v o | J2 |
1| 1]
(ii) cos A =cos 45°=—— |*,cos45°=——
2| V2|
1. Given, AB=2BC
4B _.
BC
tan A = E —- l
AB 2

Let AB = 2% and BC = k
AC =482 + %2 = 5k

AC 5k 5
secAd=——= - —
AB 2k 2

12. (False) Since, the value of cos0 decrease from
1 to 0 as 8 increase from 0° to 90°.

13. (True) We know that,

|
tan 30°= —— and cot 30=+/3
3
We have, tan? 30° + cot? 30°
=(LJ +(x/3):“’=l+3=I 8 s
J3 3 3 3
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14. Given, sin 24 =2sin A4 19. 7 ><£+ 53{;4—6 KL;_
when, A =0°, then % V3 v 3 ]
sin (2 0°) = 2sin 0° cos 309 = @, tany 0= <. cotB0P =
- sin (0°) = 2x 0 _ 2 V3 V3 |
=3 0=0 _7x3+10+12 43
So, for 4 = 0°, given statement is true. N3 23
15. We have, 20. tan” 0 — 4 — 3 tan 0
cot® 30° + cosec 30° + 3 tan” 30° tan® 0 —3tan0—4 =0
; ] N2 tan‘ 0 —4tan O+ tan®—4 =0
= (+/3) +(2)+3(ﬁ] tan B(tan © — 4) + [{tan 6 —4) = 0
(tan O +1)(tan©—4) =0
=3+ 2+ 3% é =06 tan 6 = —1 ) lNDt Applicab]&l
. tan O
16 _ 2 tan 30° tan B = 4 o sinf = =
. Gwen,{_mﬂgqm I x/I-I-tan 0 _
o . 4 5. 16
] sSin@=—— =sin“0=—
E - [ tan30°=—— o 1 1
1 ( 1 J I_ \ﬁJ 21. Given, sina = ) and cosf} = 5
Ne r -
9 = sin O = sin 30° o sin 30° = 5
J3 2l 11 . z :
= I Xea and cos [} = cos60° EGS(’iUG:l
g il | 2|
P __ = oo =30°and 3 =60°
= oSN =0 o + B = 30° + 60° =90°
17. Given. tan + - —9 22. Given, tan A:—\IF_ = tan 30° = A= 30°
! tan O . r 1 -]
= an? 0 + 1= 2tan 6 ['.'taHSUﬂzﬁJ
2 - =
= an"f - 2lanb+1=0 and  tan B =+/3 = tan 60° = B =60°
. L : P
= (tan® —1)" =0 [+ tan 60° = /3]
= =1 Now, A+ B=230°+60°=90°
= tan b= tan.45° ¢ tan (4 + B) = tan 90° = e
= 0 =40 23. Given, v/3tan0 = 2sin 0
cosec 45° = /2 $in'@
_ V3 =2sin 0
18. Given, cosf
X tan 45° c0s 60° = sin 60°cot 6O° _ — w’r_ﬂ
We know that, 2
1 1 ‘ 3 = cosO =cos 30° =0 = 30°
tan 45° =1, cos60° = = sin 60° = VQF —4in20 — cos? 6
N cot 60° = 1 —sin” 30° — cos” 30°
':_- 9
% _(;f ] [ﬁ]
= i = E % —17 2 2
g 9w 1y 21
— g 4 4 2
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24. Given, sinB® —cos8 =0

= sin® =cos 06
— tan® =1 =tan 45° = 6 =45°

-.sin?0 + cos* 0 =sin? 45° + cos* 45°

( 1 T ( 1 ]“ 1 1 1
=|—7=| +|-=| ==+===
V2 N 4 4 2

)°=sin 45° cos 45°

—

25. m tan 30°cot6

1 1 1 1
m X X — X
V3 A3 V2 V2
m_1
3 2
3
m =—
,
26. We have, 2 tan ;}{]
1 + tan”® 30°
1
Qx[—
; 1
= “‘G'E " tan 30° :—_1
1+(I] J3 |
\/g
2 2
B _ B
1 3+1
1+ —
3 3
_ixﬁ_ixix\@
J3 4 372 43
Ix3 W
— x\m=ﬁ=5m6[}‘}
3 x2 9
| —tan” 45°
27. Given, - > ]
1 + tan”® 45°
(112
. - tan 45° = 1]
1+ (1) 2
28. Given, 2n30° _1X¥3 _,

cot 60° J3x1 -
29. We know that, A+ B+ (C =180°

::A=1800—(B+C}:>Tj:%[180'3‘—-(B+C)J
- BHE_gge. 2
9 )

= tan(BJrC):tanfg{)ﬂ__éw
2 2]
[take both sides tan]
[B - C] A
—  tan —cot =
2 2
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30. Given, cos A + cos® A =1
= cosd=1-cos* 4
= cos A =sin~ A
[-1—cos® 4 =sin® 4] ...(i)
We have to find the value of sin® 4 + sin” 4

— sin“ A + sin* 4
— cos A + cos® A [from Eq (i)]
— 1

31. (False) Let us take 4 = 30° and B =60°,
then LHS = sin (30° + 60°) = sin 90° =1
RHS = sin 30° + sin 60°

1 31443
7 2 2
LHS # RHS

32. (False) We have,
1-sin® (1-sinB)(1—sin6)
1+sin® (1+ sin®)(1— sin6)
| rationalise|

— _

(1 —sin ) [l — Sinﬂ]:2
1-sin’0

cos®
[ sin“ 0 + cos® 0 =]

= (secH — tan 0)°

LHS # RHS
l+tan° A4 1+tan’ A4
33. We have, dng = =
1+ cot® 4 1+ 1
tan’ A
1+ tan? A
tan? A + 1
tan’ A4
{1+ tan? 4) 20 4)
(1 + tan” A)
= tan” A
34. We have,
(I + tan B + secB) (I + cot® — cosecB)
:(I+um9+sec8)rl+-]——cusecﬁ
[ " ano |
[ ta l1-tan©- 0
=(1+ tan O + secH) no+ n 0 cosect |
i tan 6 J
_(1+tanB + secH)|tanB® + 1 — secB|
tan ©
r tan B-cosecH = 19 X I — L = aecﬁ_]
l_ cosB sin® cosO _]
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(1+tanB)” — sec’®

tan 6
]+tan 0 + 2tan 0 — sec”0
tan ©
1+ 2tan 6 -1
- tan O
_2&1119_2
tan 6
35. Given, 4x =cosecB and % =cotH
. cosec© id l _ &t@_
4 ¥ 4

We have find the value of 4{;&*2 — %}
X

= =

_ 4 (cuaecﬁ)g [{:utﬁ)z
4 4

4 cosec” @ B cot” 0
16 6
P [cosec?® —cot? 8] = 1
16 4
in O tan © : :
36. 20V T L an?0 — sec’d
1 —cosB

_ sin® tan © (1 + cos6)
(I —cosB)(1+ cosB)

[ sec — tan2 0 = 1]

_sin®-tan (1 + cosH)
1 —cos” 9

.9
sin” O

=

= (1+cos0) -1

cosO X sin” 6
1

cos9

—
—_—

+1-1

=secH

37. Given, secB =x + 1
4 x

Squaring both sides, we get

( 1\
sec’ 0 = [:r -+ —)
4 x

) 11
16 x° 2
1

1
sec’ B —1= x* ke

16x* 2

sec’0 —1-— (,r — ]
4 x

129

(s ]
tan“" 0= x — —
| 4 x

[ sec’® —1 = tan” 6]

tanﬁ:i“(x*— ! ]
4 x

secB + tan©

1 1
Xt F— =i
4x 4x

38. Letcotb=ux

and «./g;:-:? —4x+\/§=

Here, a =+/3, 5 =—4 and ¢ = /3

b+
v _—btVD
2a
lusing quadratic formula]
i\jlﬁ—ﬁl-ﬁ*\/g 4i*~./1
= X =
2% 3 o3
L 442 42
W3 W3
= cot9 = & % s coth = f—
93" 243
1
= tan 6 = —, V3
J3
9
= cot” 0 + tan” (LJ
73
TR
3 3
Given, tan 0 + secO =71 .. (i)
= (tan 6 + secB) (sec® — tan 0) _
(sec® — tan 0)
(sec” O — tan~ 0)
— —
(sec® — tan 0)
= : =5
secO — tan 6
| sec’ O — tan’ 0 = 1]
= secﬂ—tanﬂz% ... (ii)
On adding Egs. (i) and (ii), we get
| 1
2secO =1+ —
!
9
=5 secB = £ A
21
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40.

41.

42.

tan A=a tan B and sin A =bsin B
a b

and cosec B =—
tan A sin A

Given,

cot B =

We know that,

cosec® B —cot* B=1

() )
sin A tan A

b a’
S . =1
sin? A tan® A4
12 1% — a? cos® 4] =1
sin” A

) i
b? —a?cos? A=sin’ A4

b? =1 —cos®* A+ a’cos® A
cos” Ala® —1)=(b* -1
9
I {:GSEA:E}Z :
—1

(siven, cosec A —cot A =g
— (cosec A —cot A)* =¢~
=cosec” A+ cot® A — 2cosec A-cot A =g°
tf ~1
g +1
EE}SEC A+ cot® A—2cosecA-cot A —1
= + cos A
cosec’ A + cot? A — 2cosecA -cot A + 1
dcot” A — 2cosec A-cot 4

= +cos A
2cosec A — 2cosec A-cot A

dcot A [cot A —cosec 4
= + cos A

2cosec A [ cosec A —cot A4 |
=cos A(—1)+cos A =0

Given, x =rsin Acos B ... (1)

.. Put the value of q in + cos A.

y=rsin Asin B
= yz =% sin® A -sin° B .. (ii)
z=rcos A
= 2% =r*cos” A
On adding Egs. (i), (ii) and (iii}, we get
;};9 T yE f ;7,2
= 7% sin® Acos” B + r* sin* A-sin’ B
+r?cos” A
* =7 sin® A(cos® B+ sin’ B)

+r°cos® A

R
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x4+ 9"+ 27 =r"sin” A+ 1 cos” A4
=% [sin” 4 + cos” A]
:1"2

43. We know that,
sin“ A+cos”™ A =1
l+cos® A=1
cos> A=0
sin® 4 —cos* A=1-0 =1
P->4,Q->1;R—>2;5>53

p) SV L 4o = mi

44,

Jzz

N

cos 90°

I«H '3

cos60® - sin 60°= ———

Q 2 2 2

(R} sec 30° sin 60" + cos 45° cosec 60"
_ B T F @

ﬁ{ (vS

J

P-4;0Q0-51;,R>2;5-53
cot” 6

1 + cosec®H

[

cnsg 30° — cos® 60° [
sin® 60° — sin® 30° [

(S)

& w\%

45,
(P)1+

cosec® O 1

=]+
1 + cosecB

(cosecH + 1) (cosecO —1)
(cosecO + 1)

=]

=]+ cosecH —1
—cosecBH =secO cotO

cosO cos0

cosecO + 1

cosecO —1

1 1
=cos0 -
cosecB +1 cosecB —1

[{:ﬂsecﬁ — 1 + cosecB + 1]
=cos0

9
cosec” O —1

 cosB(2cosecH)
- cot” B
coto
cot” B
=2tan©

=9
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(R) tan” O + cot” © — 2= (tan © — cot 0)”

9
_[sin0 ~ _cns@_
cosO sin©

_(singﬁumsiﬁ ]

H_ cos B sin ©

s) | —cos6 _ (1 -cosB)(1 —cosB)
l+cos® (1+cosB)(l —cosB)

(1—cos0)*

—
—

1 —cos® 0
(1-cos0)”

oD
sin” 6

(1 —cnsﬁ)
sin 6

( cmsﬂ]g
sin® sinB

(cosec© — cot 0)°

I

I

46. Assertion

We have,

1
dcos8=a + —
a

It is not possible because a > 0.
cosO< |

and Reason is true.
Assertion is false but reason is true.

47.
A P
5 , 10 .
G 4 B R 3 Q
In AABC and in APQR
sin (' = E
AC
and sin R = E
10
= sin ¢ —é
5
= sin R = E
D

48.

49.

50.

131

. Trigonometric ratio does not depend on the

size of the triangle.
Assertion 1s True and Reason i1s True but

Reason is not the correct explanation of
Assertion.

We know that,

cos? 0 <1
sec’0 = . > 1
(x+ )]
= dxy 2 (x+ y)°
= (x —y)? <

Assertion is true and Reason is true and is the
correct expla.natiﬂn of assertion.

Assertion
Given, tanB = a
4
tan 6 E
b
A
3
0
B y C

Perpendicular = 3 units base = 4 units
Apply Pythagoras theorem,
AC* = AB* + BC”
= AC* = 3° + 4*
= AC':\/Q + 16 = 5 units

Reason is true and correct Explanatinn of the
assertion.

Assertion

V3. W3
2 | 2

Assertion is true

Reason sin 20 =sinB + sin 0

cos 3=

This statement is false for an acute angle.
0 =30° & sin 2x30°=sin 30°+ sin 30°
J3 1 1

T S . -
2 2 2

Assertion is true but Reason is false.

|[False]
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51.

52.

53.

54.

55.

Assertion cos60°— sin 60°
[ 1-J3
. s It is negative|
2 B 2
Assertion is true and Reason is false.

sin” 8 —cos” 6 B

cos’ 0 —sin’ 0

Assertion is true and Reason is [alse.
We have, cos® 4 —sin” 4 =1
Put 4 = 45° we get
cos” 45° —sin” 45°=0
tan” A — sec’A =1
Put A = 45° tan® 45° — sec®45° = —1

These are not trigonometric but identities.

Assertion -1

and

Assertion is [alse bul Reason is Lrue.
Assertion

(cot® + 3) (3cotB + 1)

= 3cot’0 + 3+ 9cot + cot O

= 3(1 + cot?8) + cot6(9 + 1)
= 3cosec’0 + 10cot 8

Reason Irue

Hence, Assertion and Reason are true and
correct explanation for Assertion.

We have,
(secB + tan B) (sec® — tan B) =1
= x(secO —tan 0) =1
1
= secO — tan O =—
X

Thus, we have

secO + tan O = x

1
secH —tan O = —

X

and

Adding and subtracting these two equations,
we get

25&c8:x+land 21.::1]]8:.:1n¢—~l
X X
=> secﬁzl(x+i] and tanﬁzi[xui]
2 X 2 X
Now, sin 9 = H0.
secO
1 'x_ I]
; 2 X x* —1
=  sin0 =

Assertion is true but Reason is false.
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96. (i) In AAPQ , ZAPQ =6

A
1.5 Km 4
25Kk
QH 2 P
3kmy
B
A ;
tan O __Q- NN tane:l_zé
QP 95 5
B
(11} CDtB=—Q‘
PQ
cotB = ° KID:“%}(Q:E_
25 5 5
P { ‘i" -
i) tan =2 25 _5
AQ 15 3
A0 + PO *
liv] sec 4 . B0 :\/ ¢ <
AQ AQ
- ’u/(l 5)2 + (25)2
1.5
J225+625 85 3
sec A = = = — (approx)
L5 1.5 1.5
sec A = i_ x10 =2
LS
3% £.{25)
(\?) {:USECB:E = \/{ ) +_( )
PO 25
J9+6.25 4
— x 10 (approx
58 g eppeex]

8
cosec b = =
D

57. (i) Given, ZPQR=6and ZR =90°

P
19 ¢m
0
& 12 cm Q
R 12 4
msﬁ:Q———:—
PO 15 5
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15

y o
ii) secB = Q =
RO 12

<
4

tan O tan O
(i1i) =
l+tan“ O sec” O

B sin O

cos O

% cos® 0

=s5inH XcosH
PR RQ 9 12
= h4 e b4
PQ PQ 15 15

|

I_ tan B =

[ 1+ tan? 0 = sec? )

[PR =.[225 - 144 = /81 =Y

1
tan M =—
J3
tanEMzézﬁ-seczM—IztanzM
H : 2 fro _
sin O (v) m24‘j 1:—1 I:{}
COS B_. iﬂﬂ "'1_':]{] -+ I. 1+]-

59. (i) Given, D is the mid-point of AC.

12
25
(iv) cot? 0 — cosec”® = —1[. cosec”0 — cot* 0 =1
2 9
(v) sin~ 0 +C05£B—[§R] + [}QJ‘R} B‘ﬂ:»,f()!:?(:')2 —(DC)*
3 ¢ | Apply Pythagoras theorem in AACD]

%) +6E)
= | — + | —
15 15

_8l+144 225

BD = \/(4/2)? —(4)?

225 225
K1 = /32 -16
58. 1) tanM:m =16 m=4m
K (ii) In AABD, 2D =90°
6 tan A 2
cm —EE T
AD
g.Em
tan A =—=1
M — Il 4
3v3 cm S A = 45° [_‘_ bt A 5P :1]
3 | BD
tHﬂM:——:— 111 1z Y
373 43 (iii) tan C BO
tan M = tan 30° P A ;
'_[ e
ZM = 30° 4
3 e
[ll) tEH'lK: 1:/5 ZC—4—J
: (iv) sinA+msC'—@+ (D
tan K :«Jrg ~ B BC
tan K = tan 60° _ 4 . 4,_
~ZK =60° 4V2  44/2
3 1 S ) :
(iii) tan M = — == — _ _2_5
3J3 3 2 2
2
(iv) sec® M —1 :(@J 1 (v) tan® C + tan? A4
6 36-27 S (22" (2]
sec’ M —1=" S CD AD
27 27 27 : .
21 =2 —(1) +(1] =1+1=2
sec =g . ¥



