Introduction to
Trigonometry

( Fastracl« Revision )

» Trigonometry: It is the branch of Mathematics which deals
with the measurement of angles and sides. Tri' means
three, 'Gon’ means sides and ‘Metro’ means measure.

> Trigonometric Ratios: Relations between different
sides and angles of a right-angled triangle are called
trigonometric ratios or T-ratios.

» In aright-angled AABC, #B =90°, ZA =0 (or £C=90°-06)
both are acute angles.

> Side opposite to right-angled #B (90°) is known as
hypotenuse (AC), side opposite to £A (0) is known as
perpendicular (BC) and third side (AB) Is known as base.
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» Relations between Trigonometric Ratios:

; 1 ;
(i) sinB= or cosecB=—-—orsin0-cosecB = 1
sin®

cosec®

- 1 1
(i) cosi}msece or secl=—— or cos0-secB =1

cost
1 1
(1in) tan8=m or cot0=m ortan®-cot0=1
sin@ cosB
v) tanf= cotf=——
i) cosh L sin@

» If one of the trigonometric ratios of an acute angle is known,
the remaining trigonometric ratios of the angle can be
determined easily.

» Pythagoras Theorem: In a right-angled triangle, when
two sides are given, then we find the third slde using
Pythagoras theorem.

Hypotenuse? = Perpendicular? + Base?
H?=P?+B?
or P2=H?’-B? or B?wHZ2-p?
» Values of Trigonometric Ratios of Standard Angles
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1. The value of sin® or cosO never exceeds 1, whereas
the value of secO or cosecO is always greater than
or equal to 1.

2. The values of the triganometric ratios of an angle
depend only on the magnitude of the angle and
not on the lengths of the sides of the triangle.

» Trigonometric Identitles: Trigonometric identities are
equalitles that Iinvolve T-ratlos and are true for every value
of the occurring variables where both sides of the equality
are defined.

(i) sin®0+cos?’H=1For0°<0<90°

or cos’B=1-cos*0 )
Conversions

or cos’0=1-sin’0



(i)

1+tan%0=sec? 0 For0°< 0<90°

or tan’@=sec?9-1
or sec’6-tan’6=1}Conversions

or tan’0-sec?=-1

(iii)

1+ cot? 0 = cosec? 0 For 0°< 0 < 90°

or cot?8=cosec?d—1
or cosecze—cot28=1 Converslons
or cot?f-cosec?O=—1

& Practice Exercise

"’ Multiple choice Questions N

Q1 The hour-hand of a clock is 6 cm long. The angle

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

swept by it between 7:20 am and 7:55 am is:

[CBSE 2023]
35Y 35Y

2 (?] > [ 2 ]

¢ 35°

d. 70°

Glven that sin 0 = %. find cos 0. [CBSE SQP 2023-24]

o
Q|

s o g a
b b2 -d?

In AABC right-angled at B, if tan A= J3, then
cosAcosC—sinAsinC= [CBSESQP 2021 Term-I]

a. - b. 0
o d. +3/2
If sin x + cosec x = 2, then sin®°x + cosec?® x =
8,21 by 248 €2 d.2%
If tan A + cot A = 4, then tan® A + cot® A =
a. 196 b. 194 c. 192 d. 190
1
If cot® = E then the value of sec? 0 + cosec? 0 is:
[CBSE 2021 Termi-l]
40
. b. —
2 9
C. E d. 5l
9 3
1+tan0 .
Given that, secO = \E the value of W IS:

[CBSE 2021 Tarmi-i]
a. 2\5 b. '\E
¢ W2 d 2
If x tan 60° cos 60° = sin 60° cot 60°, then x =

[CBSE SQP 2022-23]

b. tan 307
d. cot 30°

a. cos 30°
c. sln 30°

Q9.

Q 10.

Q1L

Qle.

Q13.

Q14.

Q1s.

Q16.

Ql7.

Qls.

1

E:

If tana:\/g and tanf = 0<0o,B<90° then

the value of cot (a + B) is:

a V3

b. 0
] d 1
C. _
B

In the given 3

figure, if D is the [,

mid-point of BC,

then the value of

coty s [ ]

cotx C D B
[CBSESQP 2021 Terni-l]

a2 b. 1/2 c1/3 d. /4

sin 2A = 2sin A is true when A is: [NCERT EXERCISE]

a. o b. 30° C. 45° d. 60°

5sinf-2cosf

If 5 tan p = 4, then =
5sinpf+2cosp

[CBSE SQP 2022-23]
1 2

3
a.g bT_-'; C.g

If 0 is an acute angle of a right angled triangle,
then which of the following equation is not true?
[CBSE 2023)
b. cos@tanB=sino
d. tan?0-sec’0=1

d 6

a. sinbcotO=cos B
. cosec? 0 —cot?0 =1

2
g — in simplified form is:  [CBSE 2023)
sin“6 sin“0

a. tan? @ b. sec? 6 .1 d. -1
(sec? © — 1) (cosec? 6 —1) is equal to:  [CBSE 2023]
a. -1 b. 1 cO d 2
(secA +tan A) (1 —sinA) = [CBSE SQP 2023-24]
a.sec A b. sin A c. cosecA d. cosA
2(sin® 0 + cos® ) — 3(sin® 0 + cos” 0) is equal to:

a g b. 1

c -1 d. None of these

If O is an acute angle and tan 6 + cot 6 =2, then the
value of sin® 0 + cos® 0 is: [CBSE 2021 Term-1]

o

a. 1

c V2
2

N —
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Q19.

Q 20.

QaL

Q22.

Q23.

Q24.

Q 25.

Q 26.

Q27.

Q 28.

Q29.

Q 30.

If sin © + cos O =\5,thentan0+cot9=

[CBSE 2020, CBSE 5QP 2022-23]

a.l b2 E 3 d 4
IfacotO+bcosecO= pand bcot0+ acosecO= g,
then p? — ¢ = [CBSE 2021 Term-I]
a. -b° b. b= g?

(il s 05 o d b-a

Iftheangles of AABCareinratio1:1: 2, respectively
(the largest angle being angle C), then the value of

sec A tanA
Otec B —‘—th is: [CBSESQP 2021 Term-l]
a. 0 b. 1/2
c 1 d. \512
p—— Jsec8—1+\/sec8+1
valuate .
secO+1 secH—1
a. 2sino b. 2cos6
C. 2 cosec 0 d. 2sec

If sin A + sin? A = 1, then the value of the expression
(cos? A + cos* A)is:  [NCERT EXEMPLAR; CBSE 2020]

b
2

If 2 sin® B —cos® B = 2, then f is:

[CBSE SQP 2021 Term-I]
a. 0’ b. 90° C 45° d. 30°

If tan « + cot o = 2, then tan?®a + cot? o =

[CBSE SQP 2021 Term-I]

a.l Cord. d 3

a.0 b. 2 c. 20 d. 2%
The value of 0 in 5 sin? 0 — cos? 6 = 2 is:

a. 30° b. 45° c. 6O° d. 90°
Which of the following is true for all values of
0 (0° <8 <90°)? [CBSE 2023]

b. cosec? @—sec?0=1
d. cot?’8-tan?0=1

a. cos? 0 -sin?0=1
c sect@—-tan?a=1

If cosec 6 —cot 6 = %,me value of (cosec 0 + cot 0) is:

[CBSE 2021 Term-I]
b. 2 C:3 d 4

If sec O + tan O = p, then tan 0 Is: [CBSE 2021 Torm-I]

a.l

5 p2+] p2—1 . pz—l dEZH
S 2p 2p T

If 1 + sin® o = 3 sina cos «, then the values of
cot ¢ are: [CBSESQP 2021 Term-I]
a.—-11 b. 0.1

g 1.2 d-1-1

-) Assertion & Reason Type Questions N

Directions (Q. Nos. 31-36): In the following questions, a
statement of Assertlon (A) Is followed by a statement of
Reasan (R). Choose the correct option:

a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the carrect explanation of Assertion (A).

Q3L

Q32.

Q33.

Q34.

Q35.

Q 36.

Q37.

Q 38.

b. Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertion (A).

¢ Assertion (A) is true but Reason (R) is false.

d. Assertion (A) is false but Reason (R) is true.

Assertion (A): The value of each of the trigonometric
ratios of an angle do not vary with the lengths of the
sides of the triangle, if the angle remains the same.
Reason (R): In right angled AABC, /B = 90° and

ZA = 0, sin9=E<1 and cose=£<1 as
AC AC

hypotenuse is the longest side.

Assertion (A): In APQR right-angled at Q, OR =3 cm
and PR — PQ = 1 cm. The value of sin? R + cosec R is
189

100°

Q 3cm R
Reason (R): sin? A = (sin A)2 and cosec A = (sec A) ™.

Assertion (A): ABCD is a rectangle such that
ZCAB = 60° and AC = a units. The area of rectangle

5

ABCD is ;az.

V3

Reason (R): The value of sin60° is — and

cos 60°Is 1
2

Assertion (A): If sing :% and 0 is acute angle, then

(3 cos 6 — 4 cos® 0) is equal to 0.

Reason (R): As sin6 :% and 0 is acute, so O must be
60°.

Assertion (A): In a right-angled triangle, iftan 6 = %

the greatest side of the triangle is 5 units.
Reason (R): (Greatest side)? = (Hypotenuse)’

= (Perpendicular)? + (Base)®.
Assertion (A): For 0° < 6 < 90°, cosec O — cot 0 and
cosec O + cot O are reciprocal of each other.

Reason (R): cosec? 0 —cot? 0 = 1. (CBSE2023)

" Fill in the Blanks Type Questions N

The value of sin 0 or cos 0 never exceeds ......
In AABC right-angled at point B, if tan A =%,

then the value of sin Acos C+cosAsinCis...... .



Q 39. The minimum value of sec0 is....... [NCERTEXERCISE]  Q42. The value of tan 0 increases from 0 to « when 0

increases from 0° to 90°,

Q 40. ffSine—cosB=%.thensin8-cos@= ........... .
Q43. K 7sin® A+ 3 cos’ A=4,then tan A:U;.

‘/ True/False Type Questions N

Q 41. The values of the trigonometric ratios of an angle 1
depend only on the magnitude of the angle and  Q45. If sin0 oy then the value of 2 cot? 0 + 2 is 8.
not on the length of the sides of the triangle.

‘ Solutions \
v

Q 44. One of the trigonometric identity is sec’ 6—tan” ¢= 1.

1. (b) We know that, In right-angled AABC,
Angle subtended by hour hand In 12 hours = 360° A+B+C=1B0°
~. Angle subtended by hour hand In 1 hour = .10 = 607 +30°+C =180° (-B=907)
12 C =180°-150° = 30°
=30° ~cosA-cosC-sinA-sinC
-> Time from 7:20 am to 7:55 am = 35 minutes = cos 60° - cos 30° - sin 60° - sin 30°
:E hUUr =.1_><£—.J_§xl
60 272 272
~. Angle subtended by minute hand in -g-g hour _ E_ﬁ -0
4 4
z[ggxﬁ]o 4. (c) Given, sin x + cosec x = 2
60
= 5Inx+.;:2 = sin’x+1=2sinx
351 sinx
_[7] = (sinx-1)%=0 = sinx=1
[ =3 cosec x = 1
2. (c) Given.sin @ :%:E s~ sin®x+cosec®x=1+1=2

5. (b) Glven,tan A+ cotA=4
Squaring both sides, we get
(tan A + cot A)? =42

Construct a right triangle ABC in which #B = 907 and
perpendicular BC = ok hypotenuse AC = bk, where k
is a positive integer.

c = tanA+cot? A+2 =16
= tan A + cot? A = 14
Agaln squaring both sldes,
bk (tan? A + cot? A)? « (14)?
ak 5 tan® A + cot’ A+ 2 =196
= tan® A + cot" A = 194
] 6. (d) Given, cot 8= .
A B \[5
In right angled AABC, = cot g 5 E%EGUO
2. 2 2 =y -
AC? = AB? + BC* (by Pythagoras theorem) sec?0 + cosec? § = sec? 60° + cosec® 60°
= AB? = AC% - BC? 2
2 2 > | 2 4
= (bk) —(UR) :(2) + \—/_——- :4+§
= (b’ -°) k¥ 3
AB = kyb? —a? =E=5l
3 3
A AB B2 -0 B2 -d?
050 =—=—= = 7. (a) Given, SeCcB=+2
K AC bk b (@) J-
— sec @ =sec 45°
3. (b) We have, tanA =<3 =5 0 =45°
= tan A =tan 60° 1+tan® 1+tan45°

I A=60° sin®  sin45°



10.

1.

12

13.

11 _2x42
W1 2l

1

2
=2z
(b) Given.
x tan 60° cos 60° = sin 60° cot 60°
3 ><—=£><—L
2 3

-

- NE)
=tan 30°
(b) We have, tana=+3
= a=60° >0° o tan6[]°=\5)
1
d tanp =
an 75
0 0 --tan30°= !
= B = 30° <90 : P
o+ B =60°+30°=90°
cot (a+p)=cot90°=0
(b) Given, D is the mid-point of BC.
D= BD=B—2C -0

Now In right-angled AACD.

AC_ AC__2AC
D (BC/2) BC

In right-angled AACB.

cotx = (from eq. (1)) -.(2)

coty=£ »43)
BC

Dividing eq. (3) by eq. (2). we get

coty _ AC BC 1
cotx BC ZAC 2

(a) From option (a).
LHS=sin2A=sln2x0°=sin0°=0

and RHS = 2 sinA = 2 sin D°
:ZXO:D
LHS = RHS
A=0°

(a) Glven, 5 tanp=4 = tanﬂ:—é«

5sinf-2cosp  5tanf-2
5sinp+2cosf  Stanp+2

sy o
- Xg‘ _4-2 2
5x%+2 4+2 6

L
3

(d) Given.  ©=acute angle
Let /B =90°

@;TIP*

- Inright aRgLed AABC.

]

B C
AC? = AB*+BC?  (by Pythagoras thearem) ...(1)
Option (a): LHS. =sln 0 - cot 0

AB BC BC

—x—=— = RH.

AR A = R
Option (b): LHS. =cos0-tan 0

BC AB AB N0 = RHS.

AC BC AC

Option (c): LHS. = cosecz 0- cot*’- 0

_(ACY_(BC)_Act_Bc
| AB AB) ~aAB? AB?
2 _pr2
_AC =B ARy ffrom eq. (1)

AB? AB?

w RH.S.

Option (d): LHS. =tan?6 - sec? 6

_(ABY _(AcY_aB?_Ac
BC BC BC? BC?

_ABP-AC? -BC*

(from eq. (1))

BC2 BC?
=RHS.
2 2
cos“o ) cos“6-1
14. (d - = - sin® 0+ cos? @ =1
(@) sin?e  <in’®  sin%e ( )
_osin®o |
sin?e

--1+tan’6 =sec?@ and
15. (b) (sec?6-1 2p-1
( ) (Se ) (cosec )[ 1+cot? 0 = cosec’

=tan?0.cot? 0
_sin6  cos®e _
T
16. (d) (sec A +tan A) (1-sin A)
1 sin A :
s T1-sin A
[cosA+cos A]{ Sl Al
(1+sin A) . 1-sin® A
=it 2 Yo (1—sin A) 2————
cos A }sin A) cos A
(- sin?A+cos?A=1)
2
_cos A BB K
cos A

17. (c) We have. 2(sin® 6 + cos® 8) — 3(sin® 8 + cos® B)

dequate practice of identities is necessary to avoid
errors in simplification.

=2(sIn® 0 + cos® B8 —sin® 6 — cos” 8) — (sin® B + cos” B)



=2sin*0 (sin?6-1) + 2 cos” 0 (cos? 0 -1) A =x=45",

—(sIn® @ + cos® B) B =x=45"
= -2 sin® 0 cos? 8 — 2 cos” 0 sin? 0 — (sin® 0 + cos* b) and C=2x=2x45"=90"
secA tanA _ sec45® tan45°
cosecB cotB  cosec45° cot45°

(- sIn®@—1=-cos? 6, cos? 6 -1 =-sin?B) Now,
=—-25in% 0 cos? 0 (sin? 0 + cos? 0) — (sin® 0 + cos” 0)
— (2 sin? 0 cos? 8 + sin® 6 + cos 6) "
(- sin?6 + cos?0 =1) =75"{= A=l
—(sin® 9+ cos?0)é==(1)¢==1
18. (c) Given, tan 0 + cot 0 =2 22. (d) We have, [seco-1 [secO+]
Vseco+1 Yseco-1

1
= tanf+ tan® =2 (secO-1)+(secd+1) 2seco 2 2
- = (-sec*8-1=tan“6)
>tan?f+1-2tan6=0 Jsec26—1 Jtanze
2
- (tan0-1)*=0 =tan8-1=0 _2seco_ 2  cos8 )
— tanB=1= tan 45° = 0 = 45° = =2 cosech

tan® cose sin® sind
23. (a) Given,sin A +sin®A=1

&) TP

Adequate practice of [dentities Is necessary to avold

- sln® 0+ cos® 0 =sIn® 45° + cos® 45°

z 1 2 errors in simplification.
T 22 242 = sinA=1-5In? A= cos? A
-\E S (--cos?A+sin?A=1)
T 7; = Squaring bath sides. we get ’
sin“ A =cos” A
19. (b) Given, sing+cos0 = 2 1-cos? A=cos* A = cos? A+cos* A=1

Squaring both sides, Ti P b

in? 2 i & ; A .
5in®0 +¢€0s° 0 +25in 0 o5 0= 2 Sometimes students forget the identity used and

- l+2sin9cesbal hence commit error.
= 2sinfcosB=1
: 24. (b) Given, 2 sin® - cos® B =2
sinBcos6 = = (1) - - cos? B =2(1-sin?p)
= = — cos? B=2 CU‘52[3
Now., a0 4 cot 9= 20, o EO50 (~rsin?6 + cos6 = 1)
cos®  sind - 3cos’p =0
sin?0 +cos? 8 - cos’p =0
5 SO0 B PRI — cos p =0 = cos 90°
sinBcos B =90°
1 25. (b) Given. tan w + cot a = 2
=— (from eq. (1))
1/2
=5 tana+ =2
) tana
20. (b) We have. acot@+bcosecBep (1) = tan‘a+1=2tana
and bcoto+acosecOuq -(2) = tan‘a+1-2tana =0
Squaring and then subtracting eq. (2) from eq. (1). = (tana-1)2=0
we get — tana-1=0
p? - ¢ = & cot? 0 + b? cosec? O + 2ab cot 8 cosec 6 = tan a = 1= tan 45°
— b? cot? 0 - &? cosec? 0 — 2ab cot 6 cosec 6 a = 45°
a? (cot? @ - cosec? ) + b? (casec? 6- cot? ) Now, tan?® a + cot?® ¢ = (tan 45°)% + (cot 45°)%°
=—0 + B2 (+:cosec?6 - cot? 0 = 1) =(1)2% (1)%°
=b?—d* al+la2
21. (a) Given angles of AABC are in the ratio 1:1: 2 26. (b) 5sin?6-cos26=2
respectively. - 5¢in?6-(1-sln?0) =2

letA=xB=xandC=2x

. = 65in20 =3 msin28=
TiP: 2
Sum of internal angles in a triangle is 180°. = sing =j== sin45° = g=45°
In AABC.
A+B+C=180° 27. (c) Let /B=90°and 0°<0<90°
= X+ x+2x=180° . Inright AABC,

4x=180° = x = 45° AC?=AB%+BC? (by Pythagoras theorem) ...(1)

U



28.

29.

30.

¢

B Cc

Option (a): LH.S. = cos? 6 —sin? B

_(BCY _(ABY _BC?-AB?
~LAC AC)  AC?
= RHS.
Option (b): LH.5. = cosec® 6 — sin? 6

) E 2_ E 2
| AB BC
_ AC? (BC? - AB?)

AB? -BC?
Optian (c): LHS. = sec’ 6 —tan? 0

_[AC)_(A8)' _AC-h8?
BC BC BC2
BC?

m ] w RHS.
Option (d): LH.S. = cat? 6 — tan? 6

_(BCY' (ABY _BC*-AB*
(AB) (BC) = AB?-BC?

=RHS.

(from eq. (1))

=RHS.
(c) Given, cosec 8 —cot 6 =%
Also, cosec? 0 —cot? 0 =1
=(cosec 0 + cot 0) (cosec 6 —cot 0) =1
= (cosec@ +cot9)x%= 1
= cosec 9 +cot =3

(b) Glven.sec@+tan0=p .- (1)
sec’0-tan’ 0 =1
= (sec®-tan @) (sec O +tang) =1

(~ a?-b?=(a-b)(a+b))
= (seco—tan@) p=1

- sec@—tan@ =% . (2)
Subtracting eq. (2) from eq. (1). we get
1
2tan=p——
p
2
pr=1
tang=f——
= 2p
(c) Glven. 1+5In®a=3slna-cosa
= T+1-cos’a=3sina-cosa

(- sin? 0+ cos?0=1)
- 2-cos’a=3slnu-cosa

31

32.

2-cos’a _ 3sino.-cosa
- sinfa B sin’ «
(dividing both sides by sin? «)
= 2 cosec’ a-cot?a =3 cota
= 2(1+cot?a)-cot? a =3 cota

cotfa-3cota+2 =0

=5
= cot?a—2cota—cota+2 =0
= cota(cota-2)-1(cota—-2) =0
= (cota—2) (cota—-1) =0
= cota =12
(b) Assertion (A): Suppose in AABC and in APQR
A P
5 10
3 6
4 8
AB 3 PQ 6
Y L R I T e SRR
e Yol el "R Y
3 3
sing==andsinf==
- 5 5

Similarly. this will also holds for other trigonometric
ratios.

So. trigonametric ratio does not depend on the size
of the triangle.

So. Assertion (A) is true. c
Reason (R): Given. /B = 90°,
ZA =0 and
sin® = -EE:—<1

AC

and cos 0 =E<1
AC

cin?@ +cos’f<1 B

B 2+ AR 2<1
= AC AC

BCZ AB?
= —_—t—c<

AC?  AC?
= ABZ 4+ BCZ < ACZ

So. In right AABC hypotenuse is the longest side.
. Reason (R) Is also true.

Hence. both Assertion (A) and Reason (R) are true
but Reason (R) is not the correct explanation of
Assertian (A).
(c) Assertion (A): Since. APQR is right-angled triangle.
From Pythagoras thearem.
PR? = PQ? + QR?
QR? = PR? - PQ?
(3)? = PR*-PQ?(--QR=3 am)
PR? -PQ? =9
(PR + PQ) (PR - PQ) = 9(-- a?-b%=(a+b)(o-b)
(PR+PQ)1=9 (~PR-PQ=1cm)
PR+PQ =9

U R



33.

34,

35.

On solving PR + PQ = 9 and PR - PQ = 1. we get
PR =5 and pQ =4

; PQ 4
sinR oR °E
So.sIn? R + cosec R =sin?R+
sinR
(4Y,_1 _16 5 _64+125_189
5 4/5 25 4  25x4 100
So. Assertlan (A) is true.
Reason (R): Also. cosec A = (sIn A)™

ie. cosec A = (sec A)™!

So. Reason (R) Is false.

Hence, Assertian (A) is true but Reason (R) is false.
(d) Assertion (A): In AABC, AC = a units, ZA = 60°

sin60°=— BC. 2S¢
AC a
D C
&5
\)
25
60°
A B
=  E - BC=_°‘E
2 a 2
AB 1 AB
Also, C=— -
0. cos6O AC 57
= AB=a/2
.. Area of rectangle ABCD = AB x BC
Ex i 3 =—J.-_.3—02
2 2 4

So, Assertian (A) is false.
Reason (R): It Is true to say that the value of sin 60°

V3

1
ls — and cos 60° Is —
2 2

Hence. Assertion (A) Is false but Reason (R) Is true.

(c) Assertion (A): We have, sing=—

2
1
gl o _
[snBD 2)

3 cos 8- 4 cos® 0 =3 cos 30°—4 cos” 30°

=ﬂ_4[\/_) 33 334

= 6 =30

5 1 e

2 2z 2z
So. Assertion (A) is true.
Reason (R): It Is false to say that at 6 = 60°, sin8 =%

This will be correct at 6 = 30°

Hence. Assertion (A) is true but Reason (R) is false.
(a) Assertion (A): Given.

2 Perpendlcuiar BC

tant = —_—
4 Base ~AB

36.

37.
38.

A
A
Let BC =3k and AB = 4k
In right-angled AABC, by Pythagaras theorem,

AC = y/(AB)? +(BC)?
= J(Gh)? + (3K)2 = V16K2 + 9K

25k? =5k

It is true to say that greatest side of a triangle is
hypotenuse.

So, Assertian (A) is true.

Reason (R): It is also true.

Hence. bath Assertion (A) and Reasan (R) are true
and Reason (R) Is the correct explanation of
Assertion (A).

(a) Assertion (A): For 0° < 0 < 90°, cosec’® — cot’ 0 =1
= (cosec & — cot ) (cosec 8 + cot 8) =1
(- a?=b%=(a-b)(a+ b))
= Cosec®—cot® =—
cosec 0 +cote
Or

1

cosecf+cotf =—————
cosec@-cote

~. (cosec 0 - cot 0) and (cosec 6 + cat 0) are reciprocal
of each other.

So. Assertlon (A) Is true.

Reason (R): It is also true.

Hence both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explanation of
Assertion (A).

one

: 1
Given, tanA =
33

= tan A =tan 30°

= A =30°
In right-angled AABC,

ZA+ £B+ £C =180°
= 30° +90° + £C = 180°
= ZC=60°

> sin A cos C + cos A sin C = sin 30° cos 60°
+ cos 30° sin 60°

lJ_J_
2

1
2 2
L35
i

..D-|—-

=1

39. The minimum value of sec 0 is one.

40. Glven, sin@—-cosd=—

Squaring on both sides, we get



2
(sin@-cos0)? = [%]

= 5in28+c0529—251n8c058c%
= 1—25in9cc:5€)==l
6
= 25In9c05€)=1-i
16
115 15
I = —] — = —
5 sinBcoso 2[16] £y
41. True
42. True
43, Given, 7sinA+3cos’A=4
— 7(1-cos®*A) +3cos’A=4
= 7-4c0s*A=4
= 4cos?A=3
2 3
P
— cos Z
= cos A =-J—-3-
2
= cosA =cos30°
= A =30°
: tan A = tan 30°
== Eaﬂ A =—1'
3

Hence, given statement is true.

44. In the given equation, both trigonometric ratios have
different angles, So. the given equation will not have
trigonometric identity.

Hence. glven statement Is false.

45, Glven, sin@ =~;—

= 6 =30°
: 2cot?0+2=2cot?30°+2
=2(3)*+2
=2x3+2
=6+2=8
Hence. glven statement Is true.

‘, Case Stlldv Based Questions N

Case Study 1
Anika is studying in X standard. She is making a
figure to understand trigonometric ratio shown as
below.

4 cm l
pLY

S Secm Q

In APQR, ZQ is a right angle, AQTR is right-
angled at T and AQST is right-angled at S,
PQ=12cm,QR=85cm, ST=4cm,SQ=5cm,
ZQTS =xand L TPQ=y.

Based on the above informarion, solve rthe
following questions:

Q1 The length of PT is:

a. Bcm b. V65cm
c 75cm d. J69cm
Q 2. The value of tan x is:
5 b 3
13 4
4 13
= d ==
“3 75
Q 3. The value of sec x is:
N El b, 71
6 6

Q4. The value of sin y is:

d.

B~ gﬁ
al &
m
o

[

Q5. The value of cot y is:

a. 1 b. i
4 7
J65 J65
c — d —
4 7
eitinc]
| Solutions |
1. We have.PS=PQ—-5Q=12-5=7 cm
TR!CK

In a right-angled triangle, the square of the hypotenuse
is equal to the sum of the squares of the other two sides.

In right-angled APST,
(PT)2 = (PS)? + (ST)? (By Pythagoras theorem)
=(7)?+(4)=49 +16 =65
=PT=4/65 cm
So. option (b) is correct.
2. Inright-angled ATSQ.

by s Perpendicular _ SQ _ 5
Base T5 4

So, option (b) is correct.



3. We know the identity.

Q3. Thevalue of tan S + cot R is:

2 9 5 El g
5 5 5 25 41 = b 2 £ 22 g =
o= 1+t al+|=] =T+=—
sec” x = 1+ tan” x +[4) +16 € 4 3 15 5
Q4. The value of sin? R — cos? S is:
Jﬁ Va1 a. 0 b. 1
= SEC X = oJ—=—
6 4 : 97 3 589
So. option (c) Is correct. " 85 " 986
4. Inright-angled ATSR. Q5. The value of sin?S + cos? R is:
Perpendicular TS 4 a0 b. 1
slny = ——— = — = —
Hypotenuse PT /g5 Lo 3 861
So, option (a) is correct. - B85 " 986
5. Inright angled ATSP ITL
oy B PS 7 olutions
Perpendicular TS 4 1. Inright-angled APQS
So, option (a) is correct. TR ! CK

Case Study 2

In a right-angled triangle, the square of the hypotenuse
is equal to the sum of the squares of the other two sides.

A sailing boat with triangular masts is as shown

below. Two right triangles can be observed
Triangles PQR and PQS, both right-angled at Q.
The distance QR =2 m and QS =3 m and height
PQ=5m.

R 2m Q 3m S

Based on the above information, solve the
following questions:

QL The value of sec S is:

a. E— b. E

5 3

C = d >
"3 B

Q2. The value of cosecR is:

a. @ b. @

5 2

2 5
(6 T d. E

(PS)2=(5Q)% + (PQ)? = (3) + (5)2 =9+ 25 =34
(by Pythagoras theorem)
= P5=\34m
. In right-angled APQS.
S Hypotenuse » E=E
Base 5Q 3
So. optian (b) is correct.
2. Inright-angled APQR
(PR)? = (PQ)? + (QR)?
(by Pythagoras thearem)
=(52+(2?=25+4
w 29
s PR= JE m
. In right-angled aPOR.
cosecR = Hypotenuse _ PR £
Perpendicular PQ 5

So, option (a) is carrect.

3. Use the identity.

1+ tan?s = sec?

= tanSm\(Sec S-l=

(from part 1)

-

Use the identity, 1+ cot? R = cosec® R

= cctRm\JcnseczR T q,

(from part 2)



_ ,£_1_ ,i_é
Y25 Y25 s

tan5+c0tR—§+E=25+6_3]

5 15 15

So. option (c) is correct.

ey

4. From part (1). se::5=T

oy cosS= 3
N

TiP:

costh%.slnez .

eco coseco
From part (2). cosec R= @
5

= 51nR=32_

o

2 2
G sy 2 5 3 25 8
. sin“R-cos“5= = I i OO

[329] (334] 29 34
_B50-261_589
986 986
So. option (d) Is correct.
J

5. From part (1), secS =5

cosS= 3
= =
334
sinSm\H—CDSZS: 1—iu E: =

34 V34 J34

From part (2), cosec R=

= sinR=

RWF \[_ ~

Nmm|ﬁ|
D

sin? S+cos?R = 2| - ——2— 25+ 4
:?34 ,jﬁ 34 29

7‘25+136 861

986 986

So, option (d) is correct.

Case Study 3

Three friends—Sanjeev, Amit and Digvijay are
playing hide and seck in a park. Sanjeev and Amit
were supposed to hide and Digvijay had to find
both of them. If the positions of three friends are at
A, B and C respectively as shown in the figure and
forms a right-angled triangle such that AB =9 m,

BC= 33 mand /B =90".

QL

Q2.

Q3.
Q4.

9m A

Based on 1he above informarion, solve the

following questions:

Find the measure of ZA by using trigonometric
ratio.

Find the measure of ZC by using trigonometric
ratio.

Find the length of AC.
Find the value of cos 2A.
Or

Find the value of sln(%).

'| Solutions '|

We have, AB =9 m,BC= 3,3 m
In right AABC, we have

= tan A = tan 30° = #A = 30°
In right AABC,

We have. tanC—AB 2 =+/3
BC ,[

= tanC=tan 60° = ZC=60°

. BC
In right AABC. sinA=—
B AC

BC

- sin30°=— (from part (1))

2

ZA=30° (from part (1))

cos 2A =cos (2x30°) =cos 60° = —

Or
ZC=60°

sin E =sin s msinBD“'zl
2 2 2

Case Study 4

Soniya and her father went to her friend Ruhi to
enjoy party. When they reached Ruhi's place,
Soniya saw the roof of the house, which was
triangular in shape. She imagined the dimensions
of the roof which is as given in the figure.



Based on the above information, solve the

Jfollowing questions:
Q1 If Disthe mid-point of AC, then find BD.
Q2. Find the measure of #A and ~#C.
Q 3. Find the value of sin A + cos C.
Oor
Find the value of tan? C + tan? A.

—s :

{ Solutions |

1. Wehave, AB=BC=6¥y2mand AC=12m
~- D Is the mid-palint of AC.

12
AD=DC=— =6
5 m

In right-angled AADB, use Pythagoras theorem

AB? = BD? + AD?

= BD? = (62)? - 62
BDZ =72-36=36
= BD=6m
BD 6 1
2. Inright AADB. sinA=—-= =—= [from part
AB g2 35
= sin A =sin 45° = /A =45
In right ABDC. tan C=@=E
DC 6

= tanC=1l=tan 45’ = AC=45"

3. Here. sinA=Land cos C=cos 45"=L

V2 J2
~sinA+cosC= ! + 1 = 2 =J5
22

Or

Here, tan Cw 1and tan A = tan 45° w1
= tan*C+tanfA=1+1=2

Case Study 5

In structural design, a structure is composed of
triangles that are interconnecting. A [russ a series
of triangle in same plane end is one of the major
types of engineering structures and is especially
used in the design of bridges and buildings.
Trusses are designed to support loads, such as the
weight of people. A truss is exclusively made of
long, straight members connected by joints at the

end of each member.

QL
Qa.
Q3.

30° B

C
This is a single repeating triangle in a truss system.
Based on the above information, solve rthe
following questions:
In the above triangle, what Is the length of AC?
In the above triangle, what is the length of BC?
if sin A = sin C, what will be the length of BC?

Or

If the length of AB doubles, what will happen the
length of AC?

[Cmliitimme |
| Solutions |
1. Inright angled AABC,
AB 1 4
In30°="=s—-=—
i Yot s
= AC=8ft
2. Inright-angled AABC,
o AB_ 1 _4
tan 30 o e BC =443 ft
3. Given, sinA=sinC

QL

In right-angled A ABC.
BC AB

— = BC=AB=4ft
AC AC
ar
Given, AB= 2 x4 = B ft
. ; AB
2 ht AABC. 30°=—
nrig sin Ve
= l=i = AC=16ft
2 AC

So, AC doubles the original length.

-' Very Short Answer Tupe Questions 3y

In given figure, if AD = 4 cm, BD = 3 cm and
CB =12 cm, then find the value Ef cot 0.[CBSE2016]

12 cm B



Qa.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Q9.

Q1lo.
Q1.

Ql2.

Qla.

If ¥3 sin 0 = cos 0, then find the value of

3cos’ 0+2 cosH

[CBSE 2015]
3cosD+2
Evaluate:
5 1 2 o o2 o
= fo—s —cot“45° + 2sin“90°.
cos“30° sin“60°

[CBSEZ2023]

Evaluate 2 sec’ 6 + 3 cosec? 6 — 2 sin 6cos 0 if
0 = 45. [CBSE 2023]
If sin x + cos y =1, x = 30° and y is an acute angle,
find the value of y. [CBSE 2019]

Find the value of x:
2 cosec” 30° + x sin® 60° — %tzln2 30°=10

[CBSE SQP 2023-24]
If 4 cot? 45° — sec? 60° + sin? 60° + p = %, then

find the value of p.
If sin 6 — cos 0 =
sin® 0 + cos* 0.

[CBSEZ2023]

0, then find the value of
[CBSE2023,17]

If 6 is an acute angle and sin 6 = cos 0, find the
value of tan? 6 + cot? 6 — 2. [CBSE 2023]
Find the value of (t:t:sec2 0 —1)- tan? 0. [CBSE2016]

If sec O + tan O = 7, then evaluate sec 0 — tan 0.

If tan 0 = L, find the value of —X—.

X Va?+x?
If cos A + cos’ A = 1, then find the value of
sin A+sin*A. [CBSE 2023]

'@Q Short Answer Type-| Questions N\

QL

Q2.

Q3.

Q4.

Q5S.

(2 + 2sinB)(1 —sinB)
(1+ cos6)(2 —2cosb)
(CBSE 2016]

15
If cotO = ? then evaluate

If tan (A + B) = /3 and (A—B)=%:

0° <A+ B<90°A>B,then find A and B.

[NCERT EXERCISE; CBSE SQP 2023-24; CBSE 2016]
If sin (A + B) = 1 and cos (A — B) =+3/2,
<A+B<90°0°and A > B, then find the measures

of angles A and B. [CBSESQP 2022-23]

2

Prove that 1+ = cosec ct.

1+ cosec o

[NCERT EXEMPLAR; CBSE 2020]

S

Prove that 2cos20 s
1+cot<0

[V. Imp.]

Q6.

Q7.

Qe.

Qo.

Qlo.

Q1

cos6—sinf 1—\,/};T
cosO+sin®  1+43

Find an acute angle © when

sin A—2sin® A

2cos’ A—cos A

Prove that: =tan A. [CBSE2023]

Prove that (sec* 0 —sec?0 ) = (tan®0 + tan®0).
[NCERT EXEMPLAR; U. Imp., CBSE 2020)

1+sinA
1-sinA

Prove that =secA +tanA.

[NCERT EXERCISE; CBSE 2015]
Express sin A and cos A in terms of cot A.
[NCERT EXERCISE; CBSE 2015]

Prove that: sec A (1 — sin A) (sec A + tan A) = 1.
[CBSE 2023]

"\%Pj Short Answer Type-il Questions \)

QL

Qe

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Q9.

Q10.

QL.

4s5inO-cosO+1
4sin0+cosf-1)°

If 4 tan O = 3, evaluate (

[CBSE 2018]

If sinb = % 0° <8 <90° find the value of

sin @ — ms2 0 1

2sinB cos O 2p5°
tan" @ (CBSE 2015)
P that FEIELA sin” A CBSE 2023
TOve it “secA  1—tosA [ ]
S— cos> 0+sin® 0 N cos® 6—sin* 0
o cos0+sin® cosO—sin0
[U. Imp.]
Prove that
[1+ 12 J[1+ 12 )= 2 ! 2
tan“ A cot"A/) sin“A—sin" A

Prove that

(sin 0 +cosecB)?+ (cos 0 +secO)? = 7 + tan?0 + cot?0.
[NCERT EXERCISE; CBSE 2016, 19)
secf+1
sec0-1"
[CBSE 2016]

Prove that sin® 0 + cos® 0 = 1 — 3sin%0 cos20.

Prove that (cosec 0 + cot 0)% =

[NCERT EXEMPLAR; U. Imp.]
If a cos 6 — b sin 0 = ¢, prove that a sin 0 + b cos 0

=+vJat +b% 2.

Prove that:

sin@ 1+cos0_ 5 neeco

sin B

[CBSE 2023]

1+cos®

If 1 + sin® 6 = 3 sin O cos 6, prove that tan 6 = 1 or

1
3 [NCERT EXEMPLAR; CBSE 2020; CBSE SQP 2023-24]



Q 12. Prove the following that:

tan® 0 cot® 0

+ = secl cosect — 2 sinb cos0.
1+tan’0 1+cot’o

[CBSESQP 2022-23]

‘@l I.Ullg ANSWer Type Questions A

QL In the given figure, STAR is a rectangle with
SR =12 cm and AR = 20 cm. Line segment RM is
drawn making an angle of 6 with SR, intersecting
ST at M.

S M T

12 cm
§)

R A
<« 20 cm—>
Based on the given figure, solve the following
questions:
(i) Find the value of 6 if 2 sin (60° — 0) = 1,
where 0° < 0 < 90°.
(ii) Find the lengths of RM and MT.
(iii) Evaluate using value of 0 obtained in (i)
3 cot? (30) + sec? (20)
Q2. f m=cos0O—sin0andn=cos 0 +sin0,then show

that J;+\/? 3 0
a — — i S— .
no\m  q1_tan®

Q3. If V3 cot? 8—4cot 0 + '3 =0,then find the value of
cot? 0 + tan? 0.

[CBSE2016)

‘ Solutions \
v

Very Short Answer Type Questions

1. Inright-angled AADB.

TiP:
In a right-angled triangle, the square of the
hypotenuse is equal to the sum of the squares of the
other two sides.

AB?=BD? + AD? (by Pythagoras thearem)
=(3)%+(4)=9+16=25
AB=5cm
Now. In right-angled AABC.
BC 12
AB 5°
2 3cos0 +2cosh
3cos0+2

cotf =

_3x (\Esme +2x/3sin6
Bx\/-5|n0+2

(-cos @ = J3sin 0)

Q4.

Q5S.

Q6.
Q7.

Q8.

Qo.

Q10.

QILL

Ql2.

Q1l3.

4,

In an acute angled triangle ABC,if sin (A+B—C) = %
1
and cos (B + C—A)=—, find £A, #B and ~C.
-

cos’ sin° 6 ;

R v 1—tan® sinO—coso =R,

[CBSE2017]
sin® sin@

Prove that @ 0+ cosec® - cot@—cosecd

Prove that

sin? Otan O + cos? 0 cot O + 2 sin 6 cos O =tan 0 + cot 0.
[CBSE2016]

sinA-cosA+1 1
Prove that sinA+cosA-1 secA—tanA

[NCERT EXERCISE, CBSE 2019]

If £cn::sO+ZsinB =1and isinﬂ—%casﬁ =1,

a b a
2 2
b's
prove that — +~—5 e =2. [CBSE2017]
a

Prove the following trigonometric identities:
sinA (1 +tanA) + cos A (1 + cost A) = sec A + cosecA.

[CBSE2015)

If sin 6 + cos 6 = m and sec 6 + cosecO = n, then prove
that n (m*—1) = 2m. [NCERT EXEMPLAR]
2

m- -1
If sec O + tan O = m, show that —— = sin6.

[CBSE 2019, 16]
If tan A=ntan B and sin A= m sin B, then prove that
2
m° -1

n? -1

cos’ A = [CBSE2016]

_ 3x3sin?0 +2J§sin{)
3@sin8+ 2

\Eslnﬂ (3V3sin0+2)
(3v35in 6+2)

5 ., 1
c0t23[1° 5|n260=

7._

5 1

ENEI

2sec?0+ 3 cosec’0-2sln6-coso
= 2 sec? 45° + 3 cosec? 45° — 2 sin 45° - cos 45°

~cot?45° +2sin?90°

+2x 2

3!2

5+4+1 =E+1_3+1~4
g 3 3

(at o =457
i j
= F2P # TZP =2 e
2 2
=2x2+3x272x%m4+5—1:- 0-1=9



5. Given, sin x + cos y =1 10. (cosec’8-1)-tan’B = cot’ 0 -tan?0

Put x = 307, S otdpmiT g
cot?9

sin30°+cos y=1= cosy= 1—% (= sin30°=1/2) 1

-+ cosec? 0 -1=cot?0 and tand =

= cosy:% = Y=G0] (- cos 60°=1/2) 1. Given. secB+tanf =%

(secO+tanf)(secl —tan0) el
(secB—tan®) ]

sec?f—tan?h

6. 2cosec? 30°+xsin?60° —%tanz 30°=10

- secf—tanf = 7

BY 3. (17
2
= 2)((2) +X{?] —ZX['-E] w 10 [‘_.(0+bJ(0-b): ﬂz—bZ]
secf—tanf = % (-sec?0-tan0=1)
3 3 1
= 2X4+XX———X—125}D X X -I
4 43 12 I
Va2 +x? ./(2)2-!-1
Ix 1 Y \x L +1
- 8+—-—=10 X
4 4
3x 1 ] ( tan 0 “]
_ = —_— .. ne=—
= i _1D_B+Z Vtan?9+1 X
1
1 9 = = =C0s8
=2"‘Z=Z ceclg Seco (- tan?0 + 1w sec?)
9 13. Given, cos A +cos?A o
= X=—'=3. 2
3 = cos A=1-cos” A
3 = cos A=sin?A (- sin?A+cos?A=1)
2 @ g i 2 o
7. 4 cot? 45°—sec’ 60° +5in? 60° + p =& Squaring on both sides, we get
cos? A=sin“ A
BY 1-sin?A=sln®A (- cos? A=1-sin?A)
B ax(P P+ +P=3 = —sin? A=¢ln - cos?A=1-sln
2 4 = sin?A+sin‘A=1,
3 3 Short Answer Type-l Questions
= 4x1-4+=+p == . )
s s 1. Given expression = (2+2sin€){1-sint)
’ P " (1+cos0)(2-2cos0)
=5 p =2—2+4—4=U
4 &
_2(1+sin6)(1-5inB)  1-sin’e cos’6
B. Given, sinB—cos8=0 = sinB=cos® (1+c050)2(1-c0s0)  1_cos?e sinZ@
i i 2 2y
- Sin?aml o tanfatan4s = [ (+ sin®8+cos?e=1)
cos 2 15
=c0t26=(%) =_26245 ['.-cotomg]
sin8 +cos?0 = sin?45° + cos 145
,(L)‘I'!_(L)q 2. Given, tan(A+B)=/3
: 21 ]J 5 tan (A+B)=tan60° (- tan60°=+3)
Y s - A+B=60° (1)

; ]
A 5 — . B .
(- tan 45°=1and sin 45° = cos 45°=1/4/2 ) ARy EA-R)S

9. Given.sin 0 =cos 6
v — tan (A-B)=tan30° (- tan30°=1/43)
sing

= ;Daa'=1 = A-B=30° +(2)

Adding egs. (1) and (2). we get

= tanB=tan 45 = 0 =45". JA=90° = REwEs

- tan? 0 + cot? 8 - 2 = tan? 45° + cot? 45° — 2 From eq. (1), we get
=1+ (1)%-2 45°+B=60° = B=15°

=1+1-2=2-2=0. Hence, Z A=45"and £ B=15%°



ERRQDR -

Some  students confused between values of
tan 30° and tan 60°. They take wrong values as

tan 30° = \E and tan 60° =_1_

\/g .

3. Glven.
sin(A + B) = 1=sln 90°
S0, A+B =90 )
and cos(A-B8)= ‘—2@- =cos30° .(2)
A-B=30°
Adding eqgs. (1) and (2).
2ZA=120° = ZA=60°
Put ZA=60°Ineq. (1),
ZB,.=30"
2
b LHE e B
1+ cosec o
cosec? o -1
i pe———— (- cosec? 0 +cot?0=1
1+ cosec «
15 (cosec @ + 1) (cosec o - 1)

(1+ cosec a)

(-a?-b%=(a+b)(a-b))

=1+cosec a—1= cosec«
= RHS

ERR(DR -

don't apply this formula:

Hence proved.

students

Sometimes
(@ — b%) = (a + b) (a — b). They directly simplify equation
which leads to incorrect result.

2

1+cot?0
2

cosec?f
=2c0s20+2sin? 0
= 2 (cos? 0 + sin? 0)
=2x1=2=RHS5
cos 3—sin8= 1=y/3
cos0+sin® 1443

5. LHS = 2cos20+

= 20520 +

(- 1+ cot?® = cosec?d)

(- cos%0 +sin0 = 1)
Hence proved.

6. Given,

Dividing the numerator and denominator of LHS by

cos 0.
1-tang _1-43
T+tang 143

Comparing both sides. tané= NE}

or 6 =60
sinA —2sin’ A
2cos® A—casA
sinA{1 - 2sin’A)
cosA (2cos’A-1)

T. LHS. =

(v sinPA=cos?Awl)

TR!CK

_ sinA{1-2sin’A)
cosA {2 (1-sin®A) -1}

_ sinA(1-2sinA)  sinA (1-2sin® A)
cosA{2-2sin®A-1 cosA (1-2sinA)

= sinA =tanA =RHS.
cosA

LHS = sec0 — sec?0
= sec? (sec?0 - 1)

seO—tan* 0 =1
1+tan’ 0 =sect 0
tan? 0 = sec? 6 — 1

or
= (1+tan?0) tan?0
= tan?0 + tan® 0 = RHS Hence proved.
T+sinA
9. [H5 = /—=
1—sinA

' G-TiP

f Follow step-by-step simplification to avoid errors.

10.

n

_./(HsinA)(]JrsinA)
~ VY (1-sinA)(1+sinA)
__(1+sinA) _1+sinA

= = (-sin® A+cos?A=1)
J1-sin?A  Jcos?A

_T+sinA 1 +SInA—secA+tanA
cosA  COSA  CoSA
=RHS Hence proved.

Since, 1+ cot? A = cosec? A

= cosecA :\/H—catzA

(- )
=1+
= A Y1+ cot?A
1
=% SINA = ———
\/1+EDt2A
and  cosA = y1-sin?A (- sin0+cos’d=1)
_ /1—“_ T =\/1+c0t2A—1
V' 1+cot?A 1+ cot?A
____CotA
1+ cot?A
LH.S =sec A (1-sin A) (sec A + tan A)
1 sinA
=secA-(1-sinA)| —
e )(cosAJrcosAJ
:secA-(l—slnA)-M
cosA
1-sin?A)
=secA( “{a-b)(a+b)=c*-
=8 (o-b) (04 b) - - b7)
2
L [sin? A +cos?A=1]
cosA

% CosA=1=RHSE.

cosA



Short Answer Type-Il Questions

1. Let triangle XYZ is a right-angled triangle in which

ZY=90°, X
Glven 4 tan6 =3
3 P XY P H
t e:—:—:—
=ERITITE v

Let P=3kand B = 4k where kisa ' B
poslitive number.
In right-angled AXYZ,

(X2)? = (xv)? + (v2)?

(by Pythagoras theorem)

= H e P4 B2 (3K + (4K)?
= 9k +16k% = 2512

= H=5k
TR!CK

In a right-angled triangle, the square of the hypotenuse
is equal to the sum aof the squares of the other two sides.

So. sine=£=§5=i and cusB:Ezik:i
H 5Bk 5 H &k 5
4 2 —£+l 12-4+5
4sin@-cos8+1_ \5) 5 T B
4sinB®+cosh-1 3) 4 T 12+4-5
A=y -
5) 5 5

12-4+5 17-4 13

“123+4-5 168-5 M

T
sinf = 3

2. Given,

1-cos?A  sin?A
" J=cosA  1-cosA
=RHS.
c0530+t_=,Ir“.30+cos3 0-sin’e
cos0 +sind cosf0-sind

(sin? A+ cos? A=1)

4, LHS =

TiP:
Adequate practice of identities is necessary to avoid
errors in simplification.

(cosB+5In8) (cos?0 +sin® 6 - cos 6 sin)
(cos®+sin @)

+(cc:lsfi ~5in@) (cos? 8 + sin’ 8 + cosB sinB)
(cos@-sing)

=(1-cos 6sin8) + (1+cos 0 sin 0)
(- sIn?0 + cos?9=1)
Hence proved.

ERR(DR - 5
Sometimes students don't apply these formulae:
@ +b°=(a+b)(@*—ab+b)
and @ —=b*=(a-b)(a*+ab+b?)
They directly simplify equation which leads to incorrect

=1+1=2=RH5

- TiP:
Here, we have given only the value of sin 8. So, we

have to convert the given expression into sin 0 with
the help of suitable identities.

sin?0—cos?0 L]
2sin0cos®  tan?e

_sin0—(1-sin%0) . cos?

2sin6cos 0 sin%0
- s
2250781 oo [EESIDRGRIRTNE ST
2sin’ 6 228
(--sin?0+cos?6 =1)
123¢ 144
A=) = p) 2x—-1
= (13—) J]—(E) =—100 ]_E
12y B/, 12 144V 169
2( 13) 137169
288-169
=__ 169 25 N9 ., 13x169 . 5
24 . 144 169 169 24x144 13
13 169
__119x5 _ 595
24 x 144 3456
1+secA 1+1/cosA
3. LHS. = -
secA 1/cosA
_ cosA+]1 (1-cosA)

=(1+cosA
cosA xcosA =( )x(l—cosA)

| result.
5. LHS = (14— Ji+ 1 )

tanZA cot?A
TiP-

Adequate practice of identitles [s necessary to avold
errors in simplification.

J

= (1+cot? A)(1+ tan® A)

(- tanA-cotA=1)
= cosec?A-sec?A = 1

sinA cos2A
(--cosec?6—cot’6=1andsec’ 6—tan’ 6 =1)

= 1 . 2
_—slnzA(l Zen?A) (s sin?A+cos?Awl)

] _
sin?A—sin‘A B
6. LHS = (sin 0 + cosec ) + (cos 0 + sec 8)°
w 5in 0 + cosec? 0 + 2 sin 0 cosec 0 + cos? 0
+5ec? 0+ 2 cos 0 seco
[ (0+ b)2=d* + b* + 2ab)
= (sin? 0+ cos? 0) + (cosec? 0 + sec? 0)

+25in0 = +cos0
sln®

=1+(1+cot?0+1+tan?@)+2+2
(- cosec? @ =1+ cot? @ and sec? 6 =1+ tan? 0)
=7 +tan? 0+ cot? 0 = RHS Hence proved.

Hence proved.

7. LHS = (cosec 0 + cot 0)2
(1 +c0562_ 14050 )
sin@ sin® 5inB

_(1+cos0)° _(1+cos0)?

sin’ 1-cos’0

(v sIn%8 + cos®e =1)



~ (1+cos0)?
" (1+cos0) (1-cose) (+ a*=bt*=(0+b) (a-b))

1+c056=]+5ggﬁ 1
1—cosB o 1 ["-COSG:gece)
secO
secO+1
o SRl SEEOET e Hence proved.
secd-1 secO-1
sec

B. LHS =sIn®0 + cos® = (sIn?0)? + (cos%)?

@~ TiP:
F Adequate practice of identities is necessary to avoid
T errors in simplification.

= (sIn?6 + cos26) ((sIn? 6)? + (cos?6)? — sin%0 cos? 6)
(- @ +b=(a+b) (a®+ b -ab))
=1 x ((sin® 0 + cos* 0 + 2 sin? 0 cos?0)
—25in?0 cos? 0 —sin%0 cos20)
(on adding and subtracting 2 sIn?0 cos’6)
= (sIn®0 + cos?0)? — 3 sin0 cos’®
o 12 = 3 sin%d cos?o

= 1—3 5in%0 cos20 « RHS
9. Given.acosB8-bsin0=c

TiP:
Memoarize the all identities of triganometric ratios
properly and do practice more.

(-sin®0+cosB=1)

Hence proved

On squaring both sides, we get
a? c05%6 + b?sin?6 — 20b sin 6 cos 6 = &
= & (1-5in?8) + b (1-cos?6) — 2absin 6 cos 6 = ¢2
(sin?@+cos?0=1)
= d-d?sin?6+b’-bcos?0-2absinBcos B =
= ?sin’0+b?cos?0+2absin 0 cos b=+ b -2
= (0sin@+bcosB)’=a*+ -2

osinB + bcos 0 :i‘/oz +bh?-c?
sin® 1+cos6
1+cos8e sing

Hence proved.

10. LHS =

_ sin?0 + (1+cos6)?
sind (1+coso)

_ 5In®8+1+cos0? +2cosH
sin@ (1+cos0)

(sin? 0+ cos?0)+ 1+ 2cos0
sind (1+cosA)

(- sin? 0+ cos?6=1)
_ 1+1+2cos® _  2+2cos6
" sin@(1+cosB)  (1+cos8)-sing

__2(1+cos8)
(1+cos8) sing sing

=2cosech = RHS.

1. Given,1+sin?0 =3 sin6-cos 0
Dividing an both sides by cos? 6. we get

1+sin° 6 _35in0-coso
cos?6

COSZ 6

1 sin? @ L 5in@ _cosé
cose coso

cos?0 cos?e
=  sec’f+tan’6=3tan 6

= 1+tan’B0+tan’0=3tan B (-~ sec? 0 =1+ tan’f)
— 2tan6-3tan08+1=0

TR!CK
wilwl=2d
o The sum of =2 and =1 is =3 i.e, middle term.

= 2tan’fP-2tanO-t@an6+1=0
—2tan @ (tan®-1)-1(tan0-1)=0
= (tan0-1(2tan0-1)=0

tan0=1or % Hence proved.
tan’ @ cot’e
12. LHS™= 3 5
1+tan“® T+cot®e

_ sin’0/cos’0 . cos”0/sin’0
1+5in?0/cos?0 T1+cos?0/sin%0

sin’6/cos>0 ) cos’0/sin’ e
(cos?0+5in?8)/cos?8  (sin?0+cos?8)/sin?e

_sin’e cos’e _sin“0+cos’e
cos® sino cosOsin®

_ (sin®@+cos?0)? — 2sin’Bcos’ 6
cos6 sind

 1-2sin’6cos?0

. elm2 -
cos8 sino (- sin?0 + cos? 6 =1)

_ 1 2sin?0cos 0
cos6 sind cos8 sing

=sec B cosecO—2sin6cos O
= RHS

Long Answer Type Questions
1. () Given. 2sin(60°-6) =1

Hence proved.

= sin(60° - 0) o
2
= sin(60° - 6) = sin 30°
= 60°-6=130°
= b = 30° N
ii) In right-angled AMSR.
SR
cos30° = —
RM
. B_1r
2 RM st 8
12 cm R
= et A
48 3
Also. tan 30° = % _ L

SR 12



= 1 _5M
B2
= SM_T_afcm
ST = SM + MT
- MT = ST —GM
=20-4y3  (~ST=AR=20cm)
- MT = 4(5-y/3) cm

Hence. lengths of RM and MT are 8v3 cm and
4(5-v3)em.

(i) 3 cot? (30) + sec? (20)
=3 cot?(3 x 30°) + sec?(2 x 3079
=3 cot? 90° + sec? 60° =3 x 0 + (2)?
=0+4=4

common ERR(DR

Sometimes students get confused with the values of
trigonometric angles. They substitute wrong values
which leads to the wrang result.

2 (HE= i s L

_Jcosﬂ—sin9+\/cose+sine

cos0 +sind cos0 +sind

- \/(cose -sing)? + \/(cose +5in)?
\/COSE] +5In0) (cos6-sing)

cos0-sin0 +cosB +sind

Jcoszﬁ—sinz 0

(- (a+b)(a-b) = a*-bt?)
2cosB

- \/cosjﬁ—slnzﬁl

cosf

cosf
/cos?8 _ sin?6
cos?f  cos?6

(divide numerator and denominator by cos )
2

ZmﬂQHS Hence proved.
3. Glven, /3cot’8—4cotB+/3 =0
~TR!CK -
-\Exﬁ=3
3=3x1

Here we take 3 and 1 as a factors of 3.
(S0, middle term —4 =-3—1.

V3 cot?0-3cote-cote+y3 =0

3coto cotO \/_ cotO—J_ =[]
(coté-v/3)(v3cote-1)=0

- cot0-v3=0 or coté-y3 =0

G-TiP
s p i . a — b)zr (U + b)Z’ (UZ _ b?)'

= (0{8:@ ar C0t9=7]§

1
When cot’6 = \E tand :75

2
1
5, cot2+tan26=(\/§)2+(—}
NE)
=3+l=9+1=_'lg
3 3 3

WhE = —— 2
n cotf = \/3 tanf =3

2
. cot?@+tan’e =(7]_§} +(V3)?

149 10

:—+3=_=_

3 3 3
4. Given, sin(A+B-0)= % =sin30°

- A+B-C=3D0° -0
1

and cos(B+C-A) = =C0s45°
\_12

- B+C—A=45° (2)
Butin AABC, A+B+C=180° -(3)
Adding egs. (1) and (2). we get
(A+B-C)+(B+C-A)=30°+45

= 2B=78"= B=375
Adding egs. (1) and (3). we get
(A+B=C)+(A+B+C)=30°+180°

= 2(A +B) = 210°

= A+B=105° .(4)

Putting the value of 'B' in eq. (4). we get
A+375°=105°

= A=675"

Again on putting the value of 'A"and 'B'in
eq. (3). we get
67.5°+375°+C=180°
= C=180"-105°=75°
ZA=675% 2B=1375"and £C = 75°
_ _cos?0 sin?p
3. H5=1an6  Snb—coso

earn basic identities Like (

[ (@ -b%), (@ + b, elc.

B cos?e . Sin° @
- 1 sin® 5ln6—coso
coso

__c0s?@ . _ sin?0
cos0—sin® sinB—cos0

i 0526 —sin’0
(cose—slne)

(cose— sine)(mSZ 0 +5in%6 + sinecose)

(cos6 -sino)
(o -b=(0-b)(c? + ab+ b))
= (sin?0 + cos?) + sInd - cosd

=1+ 5In0 - cosb = RHS (--sIn% + cos%0 =1)
Hence proved.



common] ERR(DR

(tanA +secA—-1)

~ (tanA—secA) + (sec2A—tan2A)

Sometimes students don't apply this formula:

a® — b® = (a—b) (a* + ab + b?).
They directly simplify equation which leads to incorrect

(- sec?A —tanfA = 1)
(tanA+secA—1)
(tanA secA) +(secA—tanA)(secA+tanA)

result.
_ (tanA +secA—1)
sin® sing sin?e (tanA—secA)(1—secA—tanA)
6. LH5 = ote+coseco cos8 1 | cosf+]l _ (tanA +secA—1)
<ing  sin® —(tanA—secA)(tanA+secA—1)
1
e H d.
_1—cos?6 (1-c0s0)(1+cos0) , o secA—tanA SRR
1+ cos# (1+cose) 5. Elosr §c058+%5in8u] )
(--sin%0 + cos0=1)
| i Xeino-Lcoso=1
AiS =30 L and 3 b -(2)
coté —coseco cosd 1
( sin@ slnB] Tip "
— 54 sin?8 _ 5 1-cos’@ Adequate practice of identities is necessary to avoid
cosf -1 cos -1 errors in simplification.
1- 0)(1 0
_{1-gost){hreosd) =2-(1+cos6) Squaring eqs. (1) and (2) and then adding, we get

(1-cos6)

=2—-1-cosl=1-cosf
So, LHS = RHS

7. LHS =sin?8 tan 0 + cos? 6 cot 8 + 2 sin 0 cos O 2 y? y

2 2
ic059+z<5ln9 e E<_;Ine—z\:rase =1+1
a b 0 b

Hence proved.

X : 2xy
= —_ 0520+ Z=sin?0 + —Zsin0 cosH
2 2 ab

_(sin*0+cos?0)?

cos0sind

2o

T C0s0sIn6  Cos0sIng

RHS =tan 6 + cot ®

_SinB , cos@
cosB  sin®

{sln 0 +cos?0)?

1

(- s

@-TiP: a
ST § . 2 2
‘r' Do simplify only one side at a time. X g G+Lc0520—2—xy~51n0c058:2
a? b? ab
= sin? 0202 =88 +C0520- K +2sin0cos6 32 ﬁ
cost sin = —z(s'.‘sr128+cos'.2 )+ = (sin0+cos?0) =2
a
_sin®0+cos”0+25in°0.cos’ 6 5 o8 2
cos05sind :}X—2x1+—2x]—_—2 :X_Z Y4
a b b

2
(--sin%0 + cos?0 =1)
b? + 2ab = (0 + b)?) Hence proved.

ERR(ODR

Sometimes students don't apply these farmulae:

(@ + b)? = a* + b? + 2ab and (a — b)* = a* + b* — 2ab.
They directly simplify equation which leads to incorrect
result.

10. LHS =sinA(1+tan A) + cosA(1 + cot A)

(--sIn?6 + cos? 6 =1)

cos0sin®  cos0sind TiP =
(--sin?@+cos?0=1) Follow step-by-step simplification to avoid errors.
So, LHS = RHS Hence proved.
sinA _cosA 1 = 5InA[1+ 5nA]+msA[1+mSA]
g LHSw sSiInA—cosA+1 cosA cosA cosA cosA sinA
sinA+cosA—1 HSInA cos A 1 2
— SinA+5|n A+COSA+CDSA
cosA cosA cosA COs A sin A
[dividing numerator and denominator by cos A) sin?A  cos?A
_ tanA—1+secA = (sinA+cos A) * oo * nA

tanA +1—secA

(ta

nA+secA)—1

" (ta

nA-secA)+1

sin® A+ cos’ A
= (sInA + cos A) +[+—]

sinA-cosA



= (sinA +cosA)
(sinA + cosA)(sin2 A+cos? A-sinA- cosA)
sinA-cosA

(- (@ +b°) =(a+b) (a®-ab+ b))

+

=(s|nA+msA)(1+W]

SinA cosA

(~sin?A +cos?A=1)
— SINATCOSA (i A cosA+1-sinA-cosA)

sinA-cosA

~ SInA+cosA, ,___ sinA cosA
sinA - cosA sinA cosA  sinA-cosA
—_ + 1 =secA+ cosecA = RHS

cosA  sinA
Hence proved.

COMMON ERR@R .
Sometimes students dan't apply this formula:
(@® + b%) = (a + b) (@* — ab + b%). They directly simplify
equation which leads to incarrect result.

1. Given. sinB+cosB=m

—
—
—

Squaring both sides, we get

(sin9+cose)2 =m?

= sIn?0 + cos? 6 + 2sin 6 cos 0 =
(-: (a+ b)?=a*+ b?+ 2ab)

= 1+ 2sin @ cos 8 © 7’
(v sin%0 + cos?0 = 1)
|
=5 sinf cos0 « -(2)
and sec B +cosecB=n
1 1

+——=n

= cos8 sing

clnB + cos
= f =1
sinB cosO

From eqs. (1) and (2). we get

A 2m
=[] =1
(m2—1) mz—'l
2
= n(m?=1)=2m Hence proved.
secO+tan®=m (1)

12. Given,
sec?0 - tan%0 = 1
.. (sec 0 - tan 0) (sec @ + tan 0) =1

= secB—tanB:& (fromeq. (1)) ... (2)

Adding egs. (1) and (2), we get

m®+1
2m
Subtracting eq. (2) from eaq. (1). we get

2591:!.:!::':14»i = Sech=
m

m? -1

2tar1‘é)=rn—i = (an =
m

25
We have, sin@ = L =1 1>< =
sech 2m  m? 4

sing
tan® cosO
= =sinB
sech 1

cos B

g m? -1
50, sinB= Hence proved.

m* +1

ERRODR Y

Students should be remember above method and don't
solve the equation sec © + tan 8 = m like as
1 5in® 1+ sin6
—_m

=~ cosO

=m
cosB cosO

This type of solution make more difficult steps and

| consuming time in examination.

@-TiP

>

tanA

13. Given,tanA=ntanB—= n=
tanB

Adequate practice of identities is necessary to avoid
errors in simplification.

sinA

and sinA=msinB= m=
sinB

2
sin A_]

20 =
Now, RHS « mz 1 stB
n“—1 tan‘A

tan’B

=5

sinA _,
___ sin’B
Sil’le/CGS2A_]
sin?B/cos’B

sin?A —sin’B sin?A —sin’B
- sin‘B - sin“B
sinA-cos?B _, sin?Acos?B—cos?Asin?B
sin?B-cos?A cos?Asin?B
» cos?A(sin?A—sin?B)
sin?A(1-sin?B) — (1—sin?A)sin“B
(- sin?6 + cos? 0 = 1)
cos?A(sin?A —sin?B)
sin?A —sin?Asin?B - sin?B +sinAsin?B
_ cos?A(sin?A—sin“B)
(sin?A—sin?B)

= cos?A =LHS Hence proved.

ERR(DR }

Sometimes students forget the identity used and hence
commit error.




& Chapter Test

Multiple Choice Questions

QL If cosec © = V10, then sec 0 is equal to:
4K b, i0
3 d 2
“ Jio o
Q2. The value of (sin 30° + cos 30°) —(sin 60° + cos 60°) Is:
a. -1 b. 0
c.l d. 2

Assertion and Reason Type Questions

Directions (Q.Nos. 3-4): In the following questions. o
staternent of Assertion (A) is followed by a statement of
Reason (R). Choose the carrect option:
a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertion
(A)
b. Both Assertlon (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A)
c. Assertion (A) is true but Reason (R) is false
d. Assertian (A) Is false but Reason (R) Is true

Q3. Assertion (A): In AABC, right angled at B, if

s]nA:i,then ccrsA:E and tanA:i.
17 17 15
Reason (R): For acute angle 6, cos6 = %

Base

and tanf= ———.
Perpendicular

Assertion (A): If cos A + cos? A= 1, then
sin? A +sin’ A= 2.

Reason (R): 1 —sin’? A = cos? A, for any value of A.
Fill in the Blanks

Q4.

Q5. The maximum value of sin 0 is...........
Q6. if sin « =-;— and cos B =-;—, then the value of
(RS [ L

True/False

Q7. sin? 0 + cos? 0 = 1 is a trigonometry identity.
Q8. The value of cos 0 decreases from 1 to 0 when 0
increases from 0° to 90°.

Case Study Based Question

09. Anelectrician wanted to repair a street lamp which
is at a height of 15 feet. He places his ladder such
that its foot is 8 feet from the foot of the lamp post
as shown in the figure below:

Based on the above information, solve the

following questions:

(i) Find the value of cos R.
(ii) Find the value of cosec P.

it} Find the vai fslnR—msP
(iii) Find the value o - gp—
Or

=1,

Find the value of tanR +
secP

Very Short Answer Type Questions

Q10. Is it possible that sin® =%?

Q1L Simplify 9 sec? 6 —9 tan? 6.
Short Answer Type-l Questions

Q12. HfsecO+tan 0 =9, then find (sec 6 —tan 0).
013. Prove that (1 + sin A) (secA —tan A) = cos A.

Short Answer Type-Il Questions

Q14. If tan 6 + sin 0 = m and (tan 0 — sin 6) = n, then
prove that m* —n? = 4Jmn.
Q15. Prove that

2,[secA-1 2 .[sinA-1
A= Al ————|=0.
@ (sinA+1]+sec (secA-&-l

Long Answer Type Question

Q16. Prove that (1 + cot A—cosecA) (1 +tanA+secA)=2.
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