Introduction to
Trigonometry

C 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 a right-angled AABC, /B = 90°, ZA =0 (or £C =90° - 6)
both are acute angles.

» Side opposite to right-angled ~#B (90°) is known as
hypotenuse (AC), side opposite to ZA (0) is known as
perpendicular (BC) and third side (AB) Is known as base.

1:;
(Perpendicular)

A B

(Base) B

() sin®(sine of §) = Perpendicular _ P :E
Hypotenuse H AC

Base _B_AB
Hypotenuse H AC

(i) cos@(cosine of 6) =

(i) tan® (tangent of 6) = Perpendicular P BC

Base B AB
(iv) cosec® (cosecantof 8)= HyDUtEI:IUSE D o AR
Perpendicular P AB

Hypotenuse H AC

Base B AB
Base _B_AB
Perpendicular P BC

(v) sec® (secant of 6)=

(Vi) cot® (cotangent of 8) =

» Relations between Trigonometric Ratios:

1 .
or cosecB=——orsin0-cosecH = 1

(i) sinB=
cosect Sin®d

1
or secd=—— or cos0-secB = 1

(i) cosO=
secH cos0

1 1
i tanf = —— cotf = — : —
(1) or o or tan 6-cot 0 = 1

cot®
sing cosB
tanB = cot =——
(v) casO ang sin®

Get More Learning Materials Here : &

» If one of the trigonometric ratios of an acute angle is known,
the remalning 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?
HZ=P?+B?
or Pf=H?’-B? or B’wH’-P?
» Values of Trigonometric Ratios of Standard Angles

0
m 0 30° | 45 60 90
. 1 11 3
sin © 0 5 /2 = 1
3 .. !
cos 6 1 5 72 > 0
1 ~
tan © 0 7 1 /3 w0
to oe b 1 L 0
co 3 7
sec 0 1 2 /2 2 ©
/3
cosec 0 0 2 V2 2 1
Y3
Knowledge B&OSTER N

1. The value of sinB 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 trigonometric ratios of an angle
@ depend only on the magnitude of the angle and
i not on the lengths of the sides of the triangle.

» Trigonometric Identities: Trigonometric identities are
equalities that Involve T-ratlos and are true For every value
of the occurring variables where both sides of the equality
are defined.

(i) sin®6+cos’6=1For0°<0<90°

or cos’0=1-cos’0 .
Conversions

or cos°0=1-sin’0
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(if)

1 +tan%0 =sec? 0 Ffor0°< 0 <90°

or tan?@=sec’0-1|
or sec’8-tan’6=1%Conversions

or tan@-sec?=-1

(iif)

1+ cot? 0 = cosec’ 0 For0°<0<90°

or c0t26=cnsec29-1 ]

or cnsecze—cot28=1 »Conversions
or cot?0-cosec?0=—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.
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swept by it between 7:20 am and 7:55 am is:

[CBSE 2023]
35" 35)
c. 35°

d. 70°

Given thatsin 0 = %. find cos 0. [CBSESQP 2023-24]

b.

b b
a

5% - g? o
C, —— d.
b b? =g?

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

a. =1 b. O

c. 1 d. ‘J§/ 2

If sin x + cosec x = 2, then sin*x + cosec?® x =

a. 2P b. 220 X, d 23°
If tan A + cot A = 4, then tan® A + cot® A =

a. 196 b. 194 c. 192 d. 190

1
If cot® =——, then the value of sec’ 0 + cosec? 0 is:

3

[CBSE 2021 Termi-I]

40
] b. —
° 2,
o B 4 51
9 3
1+tanb .
Given that, secB=\E. the value of W IS:

[CBSE 2021 Tarm-1]
b. V2

d. 2

a, 2\/5
C. 3\/5

If x tan 60° cos 60° = sin 60° cot 60°, then x =
[CBSESQP 2022-23])

a. cos 30° b. tan 30°

c. sin 30° d. cot 30°

Q0.

Q 10.

Q1L

Q 12.

Ql3.

Q 14.

Q15.

Q 16.

Q17.

Q18.

If tant:t=\/§ and tanf = 0<0o,P<90° then

=
ﬁ ’
the value of cot (a + B) is:

a \3

b. O
] d. 1
C. 5
B
A
In the given P
figure, if D is the |7,
mid-point of BC,
then the value of
coty .
is:
cot x c D B
[CBSESQP 2021 Term-l]
a. 2 b. 1/2 c 1/3 d. 1/4
sin 2A = 2sin A is true when A is: [NCERT EXERCISE]
a. 0° b. 30° C. 45° d. 60°
5sinf-2cosf

If 5 tan P = 4, then

5sinf+2cosf

[CBSE SQP 2022-23]
1 2 3

Py b & 2
% 3 5 =g

If O is an acute angle of a right angled triangle,
then which of the following equation is not true?
[CBSE 2023]
b. cosftan®=sin©
d. tan‘0 —sec? 0 =1

d. 6

a. sin O cot B =cos 6
c. cosec? 0 —-cot?f =1

2
cos

- 9 - 12 in simplified form is: [CBSE 2023]
sin“6 sin“0
a. tan? 0 b. sec? 6 C. 1 d <)
(sec? ® —1) (cosec? 0 —1) is equal to:  [CBSE 2023]
a. —1 b. 1 c O d. 2
(secA+tanA) (1—sinA) = [CBSE SQP 2023-24]
a.sec A b. sin A C. cosec A d. cos A
2(sin® 0 + cos® 0) — 3(sin® 0 + cos® 6) is equal to:
a. 0 b. 1
c. -1 d. None of these

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

a. 1 b.

2
2

2
f:.-—\é: d 2
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Q19.

Q 20.

Q2L

Q22.

Q 23.

Q24.

Q 25.

Q 26.

Q27.

Q 28.

Q 29.

Q 30.

If sin O + cos O =\E,thentan8+cﬂt8=

[CBSE 2020, CBSE SQP 2022-23]
b. 2 c. 3 d 4

IfacotO+bcosecO= pand bcot O+ acosecO= g,

a. |

then p? — ¢*= [CBSE 2021 Term-I]
a, o= bF b, B =P
¢ &+ b d b-a

If the angles of AABCareinratio 1l :1:2,respectively
(the largest angle being angle C), then the value of

sec A tanA _
cosecB  cotB '¥*

[CBSE 5QpP 2021 Term-1]

a. 0 b. 1/2

& ] d. @IZ

— \/secﬁ—1+\/sece+1
secO+1 VsecO-1"

a. 2sin® b. 2cos 0

C. 2 cosec d. 2sec®

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

b
>

If 2 sin? B —cos? B = 2, then B is:

[CBSE SQP 2021 Term-I]
a. 0° & 9l)* C 45" d. 30°

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

a. | C.2 d. 3

[CBSESQP 2021 Term-l]

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

a. 30° b. 45° c. 60° d. 90°
Which of the following is true for all values of
0 (0° <0 <90°)? [CBSE 2023]

b. cosec? 0—-sec?0=1
d. cot?’0-tan?o =1

a. Cos?0—-sin?0=1
c sect@—-tan?f=1

If cosec O —cot 0 = %1 , the value of (cosec 0 + cot 0) is:

[CBSE2021 Term-l]
b. 2 c. 3 d 4

If sec 6 + tan O = p, then tan O Is: [CBSE 2021 Term-I]

a.l

5 p2+] b pz—] : pz—] dEZ+‘I
- 2p - 2p i

If 1 + sin® o = 3 sina cos «, then the values of
cot o are: [CBSE SQP 2021 Term-I]
a: =11 b. 0,1

& lia d -1 -1

-) Assertion & Reason Type Questions N

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

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

Get More Learning Materials Here : &

Q3L

Q 32.

Q 33.

Q 34.

Q 35.

Q 36.

Q 37.

Q 38.

b. Both Assertion (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. 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 = 6, sinB=Er:1 and cnse=ﬁc:1 as
AC AC

hypotenuse is the longest side.

Assertion (A): In APOR 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)? and cosec A = (sec A)~.

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

ABCD is ‘?—az.

V3

Reason (R): The value of sin 60° is 3 and

cos 60° Is E
2

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

(3 cos 6 —4 cos’ 0) is equal to 0.

Reason (R): As sin68 =% and 0 is acute, so 0 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° <0 <£90°, cosec 0 — cot 0 and
cosec O + cot O are reciprocal of each other.
Reason (R): cosec? 0 — cot? 0 = 1. (CBSE 2023)

‘, Fill in the Blanks 1ype Questions N

The value of sin 0 or cos 0 never exceeds......

In AABC right-angled at point B, if tanA =%,

then the value of sin Acos C+cosAsinCis...... :
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Q 39. The minimum value ofsecO is....... [NCERTEXERCISE]  Q42. The value of tan 0 increases from 0 to « when 0

1 increases from 0° to 90°.
Q40. IfsinB—cos0 =Z.then sin0-cosO=...........

1
.y Q43. i 7sin? A + 3 cos? A = 4, then tan A:E.
I - pe Questions
<)) True/False Type Questi
Q 41. The values of the trigonometric ratios of an angle

: 1 .
depend only on the magnitude of the angle and Q45. If sin© =3 then the value of 2 cot? 0 + 2 is 8.
not on the length of the sides of the triangle.

. One of the trigonometric ide Issec O—tan”“ ¢=1.
Q 44. One of the trig icidentityis sec’ 6—tan? ¢=1

[Solutions]
v
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 = 2018 - Ol ikt sl (8=307
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°
— % hour =..I_><£—:J_§xl
60 272 22
- Angle subtended by minute hand in -g-—g hour _ _\/_5__\/_5_ -0
4 4
= r(3[] x,3_5] 4. (c) Glven, sin x + cosec x = 2
) 60
— 5Inx+;=2 = sinx+1=2sln x
(35)° sinx
_k?] = (sinx-1°=0 = sinx=1
i =% cosec x = |
2. (c) Given,sin@ = % = o 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 = S0° and
perpendicular BC = ak, hypotenuse AC = bk, where k
is a positive integer.

C - tanfA+cot?A+2 =16
= tan‘ A + cot? A = 14
Agaln squaring both sides,
bk (tan? A + cot® A)? w (14)2
ak = tan®A+cot* A+2 =196
— tan® A + cot* A = 194
0 6. (d) Given, cot 0= —
A B \6
In right angled AABC, = cot g “ E%EEUQ
2 _ ap2 2 = -
AC® = AB” + BC* (by Pythagoras theorem) - sec?0 + cosec? 0 = sec? 60° + cosec? 60°
- AB? = AC2 - BC? 5 V2 4
= (bk)? - (ak)? =(2P+| = =4+=
5 3
= (b2 - ) I .
AB = kb2 —a? -2=52
A AB kyb’-a* b®-d?
cos @ =—= = = 7. (a) Given, SeC O =42
K AC bk b @) J—
— sec @ =sec 45°
3. (b) We have, tan A =43 = 0 =45°
e tan A = tan 60° '|+tEIl'I9_]+tEII'I-‘5Ir5°
B A= 60° sin@  sin45°
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141 2x42
1

. In right angled AABC,
A

1
z
W
B. (b) Given.
x tan 60° cos 60° = sin 60° cot 60°
0
BxloB3, ] NP g .
XXNIX S ==X B AC? = AB?+BC?  (by Pythagoras theorem) ...(1)
Option (a): LHS.=sIn 0 - cot 6
1 _AB_BC _BC _
X = — =
= \@ ﬁC AE!- " cos 6 = RH.S.
= tan 30° Option (b): LHS. =cos 6 - tan 6
9. (b) We have, tana=+3 i{é :E iE =sin®=RHS.
= @=60°>0° (- tan60°=+3) Option (c): LH.S. = cosec? 0 — cot? 0
o] (ACY (BC) _AC? BC?
and ”ﬂ“ﬁ | AB AB) aB? AB?
1 AC?-BC? AB?
=m0 5 -~ tan 30° = = = =1 (from eq. (1))
=> B w 30° <90 [ n E] ABE ABZ
= RH.S.
U.-I-ﬁ:EDU-I-BGG‘:gDB ; 5 2
cot (o + B) = cot 90° = 0 Option (d): L.H.S.2 =tan< 0 — EECE 0 2
10. (b) Given, D Is the mid-point of BC. _(ABY _(AC)"_AB%_AC
ac BC BC BC? BC?
B=D= -~ ABZ _AC? —BC?
— - =] (from eq. (1))
Now in right-angled AACD. BC? BC?
R.H.S.
O (BC72) BC cos’0 1 cos’e-1 ; :
& (d)— ST - (.- sin® 0 + cos” 6 =1)
In right-angled AACB. sin“® sin“B  sin“o
sin’ @
Dividing eq. (3) by eq. (2). we get 5 ) oo -3 O TP S
o AC BE =1 ' PRETRTI A ERSRCTE 1+ cot? 0 = cosec?d
cotx E!C 2AC 2
=tan’0-cot?@
1. (a) From optlon (a). sin2@ coszﬁ
LHS =sin 2A=sln2x0°=sin0°=0 CUSZB cIF2g =1
ane iR sABRREEN D 16. (d) (sec A +tan A) (1 -sin A)
=zal=l 1 sin A
= (1-sin A)
LHS = RHS CosA  cos A
o (1+5in A ;
1+sin A ; 1-sin“ A
12. (a)Glven,5tanp=4 = tan[3=% ~ cos A wl<asin ) = cos A
(= sin“ A+ cos?A=1)
5sinf—2cosf  5tanp-2 cos? A
5sinp+2cosp  Stanf+2 ~os A 05 A

4
B
*E

2
5x%+2 6

_4=2 i
442 3

13. (d) Given,
Let

0 = acute angle
ZB =907
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c) We have, 2(sin® 8 + cos® 0) —

TiP-

@;dequure practice of identities is necessary to avoid
errors in simplification.

3(sin® 6 + cos® 0)

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

cucnrcne €9
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18.

19.

20.

21.

Sum of internal angles in a triangle is 180°.

=25sin0 (sin0—-1) + 2 cos” 0 (cos® 6 1)
—(sIn“ 6 + cos® 0)
= -2 5in“ 0 cos? 0 — 2 cos” 0 sin? 0 — (sin® 0 + cos® )
(- sln®6 —1=—cos? 6, cos® 8 —1=—sIn? )
—2 5in° 0 cos? 6 (sin® 6 + cos? @) — (sin® @ + cos” 0)
=—(2sin? 0 cos?® 0 + sin® 0 + cos” 0)
(- sin®0 +cos?0=1)
=—(sin? 0+ cos® 0)2=—(1)4=-1
(c) Glven. tan 0 + cot 0 = 2

Il

tan B + — 39
= tan o
—tanfe+1-2tan =0
= (tan0-12=0 =tan0-1=0
= tan8=1= tan 45° = 8 =45°

- sIn® 8 + cos® 8 =sIn® 45° + cos? 45°

1 1

4 3
=(7§'] +(7§]
I N

22 22 W2
1,2 2
2 2 2

(b) Given, sind+cos6 =2

Squaring both sides,
sin“8+cos20+2sinBcosB=2

= 1+2siNn0cosfo=2
=, 2sinBcosOa=1
sineross=— kD)
= 2
Now, NG R Bl e, GOS0
cos® sinBd

_ sin®@+cos”8

sinBcoso
]
=132 (From eq. (1))
= 2
(b) We have, acot0+bcosecOwp (1)
and bcot®+acosecBeg -(2)

Squaring and then subtracting eq. (2) from eq. (1).
we get
p’ — q* = & cot? 8 + b’ cosec? 8 + 2ab cot 6 cosec 6
— b? cot? 6 - a* cosec? 6 — 2ab cot 6 cosec ©
a? (cot? 0 - cosec? 0) + b* (cosec? 6- cot? )
=—a? + b? (~-cosec?d - cot? 8 =1)
.
(a) Given angles of AABC are in the ratio 1:1: 2
respectively.
Let A= x B=xand C=2x

A = x=45"

B = x=45"
and L =dxedx gy =80"
seCcA tanA sec45® tan45°
cosecB cotB cosec45° cat45°

Now,

=1=1=0

-u-—l-l-——l

2
-~

22. (c) We have. JSECB—1 _l_JSECB-l-]
sec8+1 YsecB-1

=(SE_CG_D'|_{S—@C§+_])= 2secd (o sec?0-1=tan? 0)
sec?f-1 JtanZo

_2sece6 2 , C0s6 _ 2
tan® cosB sin® sind

23. (a)Glven.sin A +sin®A=1

TiP

Adequate practice of identitles Is necessary to avold
errors in simplification.

= 2 cosecB

=5 sin A=1-sIn? A=cos? A
(--cos?A+sin?A=1)
Squaring both sides. we get
sin® A = cos® A
1-cos? A=cos* A = cos? A+cos* A=1

Sometimes students forget the identity used and
hence commit error.

TiP

Get More Learning Materials Here : &

In AABC.
A+B+C=180°
X+ X+ 2x=180°
4x =180° = x = 45°

U

u

cucnrcne €9

24. (b) Given, 2 sin® B - cos? B = 2

= —cos? B =2(1-sIin’p)
= — cos? B =2 cos?p
(--sin%0 + cos?0 = 1)
= 3cos?p =0
= cos’B =0
o= cos B =0 =cos 90°
: B =90°
25. (b) Given, tan a + cot a = 2
=3 tana + =2
tana
= tan‘a+1=2tana
= tan‘a+1-2tana =0
e (tan a - 1)2 =0
== tana-1=0
= tan ¢ = 1 = tan 45°
g & w45°
Now, tan?® a + cot?® a = (tan 45°)%° + (cot 45°)*°
n (1)2U+ ('I)Z’D
@]l+]l=m2

26. (b) 5sin?0-cos?0=2
=N 5sin?0-(1-5In%0) =2

= 65sin%0 =3 ::-5in28=%
1
= sin@=—==sIn45° =—@=45°
32

27. (c) Let «/B=90°and 0° < 6 <90°
-~ In right AABC,
AC? = AB? + BC?  (by Pythagoras theorem) ...(1)
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28.

29.

30.

0
B C

Option (a): LH.S. = cos? 6 —sin? 0

(BCY [ABY _BC?-AB?
AC AC AC?
# RHS.
Option (b): LH.S. = cosec? 6 —sin’ ©

_(ACY _(AcY
AB BC
_ AC? (BC?-AB?)

AB? .BC?
Option (c): LH.S. = sec? 6 —tan? 0

(AC}E_[AB]E _AC? - AB?

#HMH.5

mil |

BC) |BC BC?
2
LB (From eq. (1))
BC?
m 1 m FE_H‘S_

Option (d): LH.S. = cot? & —tan? 6

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

=RH.S.
(c) Given, cosec 6 —cot 0 =%
Also, cosec? 9 —cot? 9 =1
=(cosec 0 + cot 0) (cosec 6 — cot 0) =1
= (cosec® +c0t8)><%= 1
= cosec 0 +cot0=3

(b) Glven.sec6+tan0=p . (1)
sec’0-tan? 0 =1
— (sec@-tan ) (sec 6 +tan B) =1

(- a?=b?=(a-b) (a+ b))
= (seco—tan0) p=1

- Sech - tand = — (2
p
Subtracting eq. (2) from eq. (1). we get
2tan8=p——l-
p
P
pe—1
tanf =——
=% 2p
(c) Given. l+sin‘a=3slnua-cosa
= 1+1-cos?a e 3sina-cosa
(- sin?@+cos?0=1)
- 2—-cos’a=3sina-cosa
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31

32.

2—c052u _3Jsino-cosa
- sinfa B sin? a
(dividing both sides by sin? )
s 2 cosec’ u—cot?a =3 cota
= 2(1+cot’a) -cot?a =3 cota
- cotfa—-3cota+2 =0
— cot?a-2cota—-cota+2 =0
—  cota(cota-2)-1(cota—-2) =0
= (cota—=2) (cota-1) =0
— cta =12
(b) Assertion (A): Suppose in AABC and in APQR
A P
5 10
3 6
3
C ¢ Ug R =Te)
4 8
AB 3 PQ 6
sinf=—=—=andsing=—=—
AC 5 PR 10
3 3
sin@ =—=andsing = =
- 5 5

Similarly. this will also holds for other trigonometric
ratios.

So. trigonometric ratlo does not depend on the size
of the triangle.

So. Assertion (A) is true. c
Reason (R): Given. /B = 90°,
ZA =0 and
sin B = EC—{]

AC

and cos 0 =Ec:1
AC

0
sin“0 +cos’0<1 B A
gt 2+ o 2{1

- AC AC
BC? AB?

— - <1
ACZ  AC?

— AB? + BC? < AC?

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

Hence. both Assertlon (A) and Reason (R) are true
but Reason (R) is not the correct explanation of
Assertion (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)
PRZ —PQ? =9
(PR + PQ) (PR = PQ) = 9(-- a*~b?=(a+b)(a-b)
(PR+PQ)1=9 (~-PR-PQ=1cm)
PR+PQ =9

=
—
—r
=
—
=

cucnrcne €9
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3.

34.

35.

Get More Learning Materials Here : &

On solving PR + PQ = 9 and PR - PQ = 1, we pet
PR=5andPQ=4

. PQ 4

RD—EI—

SiNReZp =z

So.sin? R + cosec R =sinR +

sinR

:[3]2+ 1 _16_ 5_64+125_189
5 4/5 25 4  25x4 100
So. Assertion (A) is true.

Reason (R): Also. cosec A = (sin A)™

ie. cosec A = (sec A)™

So. Reason (R) Is false.

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

sin60° = EE = -B—C
A a
D C
35
\
?.s")(\
60°
A B
2 a 2

AB
Also, 60°=—
0. COS Tl

=5 AB = a/2
.. Area of rectangle ABCD = AB x BC

xﬂﬁ:ﬁaz
2 4

fa
2
So, Assertion (A) is false.

Reason (R): It Is true to say that the value of sin 60°

V3

1
s — and cos 60° Is —.
2 2

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

1
.- g e
[ sin30° = )

3 cos 0-4cos® 0 =3cos 30°-4 cos® 30°

=£_4(§T=3@_3@=
2

2 2 2

(c) Assertion (A): We have, sing =%

=5 0 =30

0

So. Assertion (A) is true.

Reason (R): It Is false to say that at 0 = 60°, sin® :%-

This will be correct at 6 = 30°.
Hence. Assertion (A) is true but Reason (R) is false.
(a) Assertion (A): Given,
3 Perpendicular BC
ta B = —_—= —
et Base AB

36.

6
A B

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

AC = y/(AB)? + (BC)?

= J(4k)? +(3K)% = V16K + 9K

= \V25k? = 5k

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

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).
(a) Assertion (A): For 0° < 6 < 90°, cosec’® — cot? 0 =1
= (cosec © — cot 8) (cosec 0 + cot 6) =1

(-- a®=b?=(a-b) (a+ b))

|
cosec 8 +cotb

=3 cosec 0 —cot O =

Or
1
cosec B -coto

cosecO+cotO =

.. (cosec © — cot 8) and (cosec 6 + cot 0) are reciprocal
of each other.

So. Assertion (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).

37. one

cucnrcne €9

. 1
38. Given, tan A=
33

— tan A =tan 30°
=, A =30°
In right-angled AABC,

ZA+ £ZB + £C =180°
— 30°+90° + £C =180°
= ZE =68"
» sin A cos C + cos A sin C = sin 30° cos 60°

+ cos 30° sin 60°

1,43 438

1
=—x
2

2 2 2
1 3 4
=—t—= =
4 4 4
39. The minimum value of sec 0 is one.
40. Glven, 5In8—c058=£-
Squaring on both sides, we get
@Y www.studentbro.in



2
(sin®—cos6)? = [l]

4
= 5in? 0+ cos?0 - 2sind cusEi-:%
- 1-2sinB cosH ==l
16
= 2slnB cosB =1-i
16
115 15
I e' B:— _ . ——
—- 5N COs 2[15] V)
41. True
42. True
43. Given, 7sinA+3cos’A=4
— 7 (1-cos?A) + 3 cos’ A =4
= 7-4cos?A=4
= 4 cos?A =3
2A=§
= cos -
= cos A =£
2
—_ cosA =cos30°
= A =30°
: tan A = tan 30°
— tan A =—1-
NE)

Hence, given statement is true.

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

Hence. glven statement Is false.

45. Given, 5InB=-;—

=5 8 =30°
' 2cot?0+2=2cot?30°+2
=2(3)2+2

=2x3+2
=6+2=8
Hence. glven statement Is true.

_! Case Stl.ldv Based Questions \

Case Study 1

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

below.
R
A
! 85 cm
4 cm
PAY v
S Scm Q

Get More Learning Materials Here : &

In APQR, ZQ is a right angle, AQTR is right-
angled at T and AQST is right-angled at S,
PQ =12 cm, QR =8.5¢cm, ST=+4« cim, S{) =5tm,
LTS =xand £ TPO =1y,

Based on rthe above informartion, solve rthe
following questions:

Q1. The length of PT is:

a. Bcm b. \/ﬁcm
c 75cm d. V69 cm

Q 2. The value of tan x is:

5 2 b. 2
13 4
4 13
i d ==
© 5 75
Q 3. The value of sec x is:
NC] o, N1
6 6
_a e
4 5
Q 4. The value of sin y is:
4 b 4
a. s
\—/65 7
7 V65
C — d —
4 7
Q5. The value of cot y is:
a. —?— b. .
4 7
. V65 4 V65
4 7
Solutions .

1. We have.PS=PQ-5Q=12-5=7cm

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)? = (PS)* + (ST)?

=(7)° +(4)=49 + 16 = 65
= PT =465 cm

(By Pythagoras theorem)

So. option (b) is correct.
2. Inright-angled ATSQ.

T Perpendicular _5Q _5
Base 5 4

So. option (b) is correct.
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3. We know the identity.

2
2 2 5 25 4]
secC™ x +an- x +[4) =+ 616

Ja

SeC X = 4[— =——
- 6 4
So, option (c) Is correct.
4. Inright-angled ATSP,

Perpendicular TS 4
siny = = =

Hypotenuse PT g5

So, option (a) is correct.
5. Inright angled ATSP

Base P35
Perpendicular TS

coty =

2
4

So. option (a) is correct.

Case Study 2
A sailing boat with triangular masts is as shown
below. Two right tnangles 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.

ST

R 2m Q 3m S

Based on the above information, solve the

following questions:
QL The value of secS is:

NED) D
5 3
C : d =
'3 34
Q 2. The value of cosec R is:
5 2
2 5
C. = d. E

Get More Learning Materials Here :

Q3. The value of tan S + cot R is:

9 5 31 9
- b. = — d =
al 3 = 15 5
Q4. The value of sin® R —cos? S is:
a0 b. 1
97 . 589
- B85 " 986
Q5. The value of sin? S + cos? R is:
a. 0 b. 1
97 . B8
- B85 - 9B6
Solutions .

1. Inright-angled APQS

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.

x>

(PS)? = (SQ)? + (PQ)? = (3)* + (5)* =9 + 25 =34

(by Pythagoras theorem)
—~  PS=434m
. In right-angled APQS.

Hypotenuse PS5 _ 34
Base SsQ 3

secSco

So. option (b) is correct.
2. Inright-angled APQR
(PR)? = (PQ)* + (QR)?

(by Pythagoras theorem)
=(5)°+(2)*=25+4
=29

= PR=+29 m
. Inright-angled APQR.

Hypotenuse PR 29
Perpendicular PQ 5

So, option (a) is carrect.
3. Use the identity,

cosecR =

1+tan?S =sec? S

2z
T tanS = EEEZS—'IEJ(@] -1

3

(from part 1)

P B s
Y9 Y9 3
Use the identity, 1+ cot? R = cosec? R

Z
= cotR = CDSEBR—]mJ[g] ~1

(from part 2)
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tan 5+cntR:§+E: 25+6 :.3_]
5 15 15
So, option (c) is correct.
4. From part (1), SECS:@
— cosS= E
34
TiP
C0s 0 = ] sin@ =
sec cosec®
From part (2). cosec R= g
5]
sinR =
- \729
2 2
5 oy 2 = 3 26 9
. SiIn“R-cos“S= = = O B
[329] (334 ] 29 34
 850-261_ 589
986 986
So. option (d) Is correct.
5. From part (1), 5ec5=—":4
= cosS=
34

Sin Su\f?—cuszS:\/]— 0 uJZE: g

34

From part (2), cosec R=

un m‘ﬁ
D

= sinR=
329
cnsR:wﬁ—sinZR:J -%=J%=7%

25 4

2
5 2
sin? S+ cos?R = e ]
o [:?34]+[,f29]2 34+29

~725+136 861
986 986

So, option (d) is correct.

Case Study 3

Three friends—Sanjeev, Amit and Digvijay are
playing hide and seek 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 ZB = 90"

Get More Learning Materials Here : &

QL

Q2.

Q3.
Q4.

9m A

Based on the 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 sin(g].

Solutions .

. We have, AB=9m,BC= 33 m

In right AABC. we have

BC 33 1

tanﬁh=AE- 3 =£

—= tan A=tan 30° => ZA = 30°
In right AABC,

AB 9
We have, tanC=—= =J§
BC 343

= tanC=tan 60" = ZC=60°

. BC
In right AABC, sin A=—
5 AC

ac
- sin30° =
. AC

! ﬂ:&ﬁlﬂm
AC

(from part (1))

Im

= —_—

2

ZA =30 (from part (1))
cos 2A =cos (2 x30°) = cos 60° = %

Or
£C = 60°

Sin E = SiM Bl mEIﬂBD“‘:l
2 2 2

Case Study 4

Soniya and her father went to her friend Rubhi 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.
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Based on the above information, solve the
following questions:
Q1 IfDis the mid-point of AC, then find BD.
Q 2. Find the measure of /A and ~/C.
Q 3. Find the value of sin A + cos C.
Or
Find the value of tan’ C + tan” A.

. Solutions *

1. Wehave, AB=BC=6v2mand AC=12m

- D Is the mid—point of AC.

AD =DC =% =6 m

In right-angled AADB. use Pythagoras theorem
AB? = BD? + AD?

=5 BD? = (642)? —62
BD?=72-36=36
—y BD=6m

BD 6 1
2. In right AADB. sin A = — = —==—= (from part (1))
AB 62 2

= sin A =sin 45° = ZA =457

In right ABDC. tan C:E:E
DC 6

= tanC=1=tan 45 = ZC=45"

3. Here. 5inA=Land cos C=cos &5"=L
J2

2
. sinA+cosC= ] + ! sis Z =JE
V2 22
Or

Here.tan C w1and tan A = tan 45° = 1
N tanC+tantA=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.

Get More Learning Materials Here :

30°

C B

This is a single repeating triangle in a truss system.

Based on the above information, solve rhe

following questions:
Q1. Inthe above triangle, what Is the length of AC?
Q2. In the above triangle, what is the length of BC?
Q 3. i 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?

Solutions :
1. Inright angled AABC,
AB 1 4
l l:l‘.:.-—- —_— T —
s5in30 o = > = AT
— AC =8 ft

2. In right-angled AABC,

., AB 1 4
tan 30 -E:E—BE:BC=4—J§ﬂ

3. Glven, sinA=sinC
In right-angled A ABC,

BC_AB _ pc-AB=4ft

AC AC
Or
Given, AB= 2 x4 = B ft

: ; AB
2] ht AABC. sin30° = —
nrig sin o

= l=i=>ﬁ£:16ft
AC

2
So. AC doubles the original length.

-€) Very Short Answer Tupe Questions N

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

A
4 cm
- 90° D
C 0 3 cm
12 cm B
@ www.studentbro.in
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Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Q0.

Q 10.
Q1.

Q 12.

Q 13.

If /3 sin 6 = cos 0, then find the value of

3cos’ 0+2 cosO

[CBSE 2015]
5cos0+2
Evaluate:
5 1 2 o « 2 o
5 +— —cot“45° + 2sin“90°,
cos“30° sin“60°
[CBSE 2023]

Evaluate 2 sec’? 0 + 3 cosec’ O — 2 sin Ocos 0 if
0 =45, [CBSE 2023]

If sinx +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° — %t;sm2 30°=10

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

find the value of p. [CBSE 2023]
If sin 6 — cos 6 = 0, then find the value of
sin® 0 + cos* 0. [CBSE 2023, 17]
If © is an acute angle and sin 0 = cos 0, find the
value of tan? 0 + cot® 0 — 2. [CBSE 2023]
Find the value of (cosec? 6 — 1) tan’ 0. [CBSE 2016]

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

If tan 0 = <, find the value of —%X—.
X \/a2+x2

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.

Qa3

Q4.

Q5.

(2 + 2sin6)(1 —sin0)
(1+cos6)(2—2cos0)
[CBSE 2016]

15
If cotO = 3 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. [CBSE SQP 2022-23]

Cﬂtz w4
1+ cosec o

Prove that 1+ = COSec .

[NCERT EXEMPLAR; CBSE 2020]

z —=2.
1+cot“0

Prove that 2cos?0 + [V. Imp.]

Get More Learning Materials Here : &

Q6.

Q7.

Q8.

Q 10.

Q1L

. Prove that

cosO—sinB 1—\/3
cosf+sin®  1+43

Find an acute angle 6 when

sinA—2sin° A

= tan A.
2cos’ A —cos A

Prove that:

[CBSE 2023]

Prove that (sec* 6 —sec?0 ) = (tan’0 + tan®0).
[NCERT EXEMPLAR; U. Imp., CBSE 2020)

1+sinA

1-sinA

=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]

@ Short Answer Type-Il Questions N

QL

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Q9.

Q10.

Q1L

4sin9—cnsﬁ+1)

If 4 tan O = 3, evaluate (4sin8+cosﬁ—1

[CBSE 2018]

If sinB = 1—; 0° <8 <90° find the value of

sin? 0 — cos? 0 1
X

2sinB-cosH tan2 0 - [CBSE 2015]

1+secA sin? A
sec A 1—-cos A’

Prove that [CBSE 2023]

cos°O+sin°0 cos’ O—sin° 0
Prove that - + - =7
cosO+sind cosH—sinB

[U. Imp.]
Prove that

[1+ 1 ][1+ L )— 1
tan’ A cot?’A) sinfA-—sin*A

Prove that

(sin 0 +cosec0)? + (cos 0 +secO)? =7 + tan0 + cot?0.
[NCERT EXERCISE; CBSE 2016, 19]

secO+1

Prove that (cosec 0 + cot 0)? =

secO0—1
[CBSE 2016]

Prove that sin® 0 + cos® 0 = 1 — 3sin0 cos?0.

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

=ix/az+b2 <L,

Prove that:
sin© i 1+€050 _ 9 ncac

sin 6

[CBSE 2023]

1+cos©

If 1+ sin? 6 = 3 sin 0 cos 6, prove that tan 6 = 1 or

1
E . [NCERT EXEMPLAR; CBSE 2020; CBSESQP 2023-24]
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Q 12. Prove the following that: 1

Q4. Inan acute angled triangle ABC,if sin (A+B—C) = 3

3 3 1
ken 92 - ook 3 = secl cosecO — 2 sin0 cos0. and cos (B + C—A)=—,find ZA, £B and ZC.
1+tan“0 1+cot®6 V2
2 i3
[CBSESQP202223] Q5. Prove that — > +—>1 2 _ 1. sin@- coso.
i 1-tan0® sinO—cosO
‘@ Lﬂng ANSWer Type Questions A\ [CBSE2017]
QL In the given figure, STAR is a rectangle with Q 6. Prove that uteilne 5 =2+ t;'_mﬁ St
SR =12 cm and AR = 20 cm. Line segment RM is & gosse =2 S
drawn making an angle of 6 with SR, intersecting Q7. Prove that
ST at M. sin? 0 tan O + cos® 6 cot O + 2 sin 6 cos 0 =tan 0 + cot 6.
S M T [CBSE2016]
Q8. Prove that sinA—-cosA+1 1
. Prove tha = .
12 cm sinA+cosA—-1 secA-—tanA
0 [NCERT EXERCISE, CBSE 2019)
i_ggcm_f‘. Qo. Ificas@+%sinﬂ=1and£sinﬁ—%cusﬂ=1,
a a
Based on the given figure, solve the following o o3
questions: prove that —5+° 5 = 2. [CBSE2017]
() Find the value of 0 if 2 sin (60° — 0) = 1,
where 0° < 0 < 90°. Q 10. Prove the following trigonometric identities:
(ii) Find the lengths of RM and MT. sinA (1 +tanA) + cos A (1 + cost A) = sec A + cosec A.
(iii) Evaluate using value of 0 obtained in (i) ik 20151
; , Q1l. Ksin O+ cos 6 =m and sec 0 + cosecO = n, then prove
3 cot” (30) + sec” (20) that n (m*—1) = 2m. [NCERT EXEMPLAR]
Q2. f m=cosO—sin0®andn=cos 0 +sin 0, then show m_1
Q12. If sec O + tan 6 = m, show that ——— = sin®.
that JE*“ \/E =2 0. [CBSE2016]) e
n m [1_tan? [CBSE 2019, 16]
Q13. Kftan A=ntanB and sin A =msin B, then prove that
Q3. If V3 cot?0—4cot0+ 3 =0, then find the value of 3 m? -1
7 5 cos” A = : [CBSE2016]
cot® O +tan” 0. n* -1
[Solutions]
. \ 4
Very Short Answer Type Questions ' 3x3sin?0+2v3sin0
1. In right-angled AADB. 3V35In6+2
Tip \/—slne (3v35in 0 +2)
In a right-angled triangle, the square of the 3@ sin 0+2)
hypotenuse is equal to the sum of the squares of the 5 :
other two sides. 3. + ~cot? 45° + 25in? 90°

- c0t230° 5|n350=
AB%=BD? + AD? (by Pythagoras thearem)

7 L + * 2
—(3)%+ (4)2=9+16=25 T— :?3/2 20

AB=5bcm

Now. In right-angled A ABC. :§+ b szela s ireanten

(3/4) 38 3

cgtﬂ:i:g_
AB 5 4 2sec?0+3cosec?0-2sIn0-coso
2 30520+ 2cos b = 2 sec? 45° + 3 cosec? 45° — 2 sin 45° - cos 45°
3cos0+2 (at @ = 45°)
_3x (\Esmi} +2x\/3sin0 :2(\/5)2+3(\[2-)2—2x%x )
3><\/_S|n{}+2 2 2
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5. Given.sin x+cosy=1
Put x = 30°,

sin 30°+ cos y=1= cosy = 1-—;» (- sin30°=1/2)

= cusy:% = y=60° (- cos 60°=1/2)

6. 2cosec? 30°+ x51n260°—§tan2 30° =10

. 2
— 2x(2)? +x{—\é—] —%x[-}—] s 1

2 3
= 2X4+XKZ—§X%E:.ID
= 8+3—X—l=]ﬂ
4 4
3% ]
= =i Be=
= = 0 E!+£‘
1 9
B s 32
"37%
9
-]
7. 4 cot? 45° - sec 60° + sin? 60° + p %

2
NE] 3
(P -2F +| — | +p=2=
=5 (1*-(2) (2) P 4
= 4><1—4+-3—+p=-51
4 4
3 3
———=+4-4=0
=3 P 4 4+
B. Given, sinB-cos8=0 = slnB®=cosH
sing® o
w] = tAnf=tandhs’® — p=45K°

cos0

sin?0 +cos?0 =sin?45° + cos 145°

(]Gl

2

1
a
4

-
4

(- tan 45°=1and sin 45° = cos 45° =1/+/2)
9. Given.sin 6 =cos 6

sing
CosH

1

=

= tand=n4s = 08=45"

-~ tan? 0 + cot? 8 — 2 = tan? 45° + cat? 45° - 2
=(1)%+(1)?-2
=1+1-2=2-2=0.

Get More Learning Materials Here : &

10. (cosec?0-1)-tan’0 = cot’ 0 -tan’ 6

= cot20- ]2 =

cot<0

- cosec? 0—1=cot?0 and tano =

cot o
11. Given, secB +tanB =%
(secO+tanB)(secf—tanf) _7
(secH—tanB) 1
2pn_ P,
- secf - tanf ==E& B?tan :

|- (a+b)a—b)= a? - b?]

secO—tan0 =% (--sec?0-tan?0 =1)

i7 [ _
d ng
A (x) 2 (E]ZH

1
. [ tanG=E]
\/tan28+1 X

= ] = ] =C0os8
\Xsecze

seco
13. Given, cos A + coS% A o |

(- tan? 8 + 1w sec? o)

= cos A=1-cos? A

- cos A=sin®A (- sin?A+cos?A=1)

Squaring on both sides, we get
cos®* A=sin“ A

— 1—sin“A=sln‘A

= sin?A+sin®A=1.

Short Answer Type-l Questions

(~- cos? A=1-sIn? A)

cucnrcne €9

(2 +2sin08)(1-sino)
(1+cos0)(2-2cos0)

1. Given expression =

_2(1+5in6)(1-5sIn6)  1-sin®6 cos®e
(14c050)2(1-c0os0)  1_cos?e sin?e

(~ sin?0+cos?e=1

= 2 = ﬁ . = & kit tB =% E
cot?0=(g") =G [CU 8
2. Given, tan(A+B)=/3

= tan (A + B) =tan 60° (- tan60°=+3)

e A+B=60° ()

Again. tan(A-B)= ,/]_3

- tan (A -B)=tan 30° (- tan30°=1/4/3)

= A-B-=30° (2)

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

2A=90° = A=4F°
From eq. (1). we get
45°+B=60° = B=15"

Hence, Z A=45and £ B =158°
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~—1COMMON ERR(DR . s ~ sinA{1-2sin’A)

= =
Some students confused between values of cashdii]=sincA)=)
tan 30° and tan 60°. They take wrong values as - sinA (1-2sin®A) ) sinA (1-2sin? A)
tan 30° = N3 and tan 60o=71__ cosA{2-2sin?A-T}  cosA (1-2sin?A)
Z -
\_ / sin A
3. Given. A tanA = RHS.
sin(A + B) =1=sln 90°
So, A +B=90° A1) 8. LHS = sec*0 - sec?
= sec?f (sec?d -1
and cos(A -B)= %_%: cos 30° ..(2) ( )

A-B=30°
Adding eqgs. (1) and (2).
2/A=120° = ZA=60°

_TRICK \
- secd@—tan*0 =1
1+ tan’ 6 =sec? 0

20 cppl
Put /A=60°ineq. (1), o tan” 0 = sec” 0 — 1 |
ZB =30°
5 = (1+ tan®) tan?®
4. LHS =1+ 1 il = tan?0 + tan® 0 = RHS Hence proved.
+ COosec o. o (e [TESOA
o 1—sinA
=1+ ﬁnfi;:c [: (- cosec? 0+ cot?9=1) T_ P
@ P
_hr (cosec « +1) (cosec & - 1) T Follow step-by-step simplification to avoid errors.
- (1+ cosec a)
_ \/(1 +sinA)(1+sin A)
[-a%-b%=(a+b)(a-b)) (1—sinA) (1 + sin A)
=1+ cosec a - 1= cosec a (1+sinA) _ 1+sinA o) 2
- - Jsin“ A+cos“A=1
= RHS Hence proved. /1—sin?A cos?A ( i )
~—COMMON ERR@R . \ LIesmh 1 HIOR e s tamid
: . : cosA  cosA CosA
Sometimes students don't apply this formula:
(@° — b%) = (a + b) (a— b). They directly simplify equation =RH5 2 . Hence proved.
| which leads to incorrect result. ) 10. Since. 1+ cot® A = cosec” A
- 2
5 |HS - 2cos2f+ 2 = CDSEEA—\/]*FCD'Z_ A
1+ cot?0 = ] = /14 cot?A
= 2cos20+—2— SR
ebiec2h (*+ 1+ cot?® = cosec’d) = SFA— ; 1 2
=2cos?0+2sin°0 LERE0Eh
= 2 (cos? 8 + sin? ) (- cos?6 +sin?0 « 1) and  cosA=y1-sin’A (- sin®6 + cos* =1)
=2x1=2=RHS Hence proved. =\/1.ﬂ 1 - =\/1+Cﬂt2i\_]
o cose—sine_]—\ﬁ 1;—cot A 1+ cot“A
. Given, = cot
COSO+SiN0 1443 =
J1+ cot?A
Dividing the numerator and denominator of LHS by 1. LHS. =secA (1—sin A) (sec A + tan A)
cas 0. 1 sinA
=5ecA-(1-sinA
1-tan® 1-+/3 ( )(CDSA-I-CDSA}
1+tané 1+ J3 :
=secA-(] —sinA)-giT)
Comparing both sides. tang = 3 05
1-sin® A
or 0 - 60" =seca 3T A) 1 o_b) (a1 b= 217
sinA —2sin’ A 3
R = 2c0s? A—cosA =SecA- C;SS; [-sIn? A + cos? A=1)

sinA {1 — 2sin’A
= { 5 ] (v sinAccos?Awl) _
cosA (2cos“A-1) oS A

xCosA=1=RHS.

Get More Learning Materials Here : & m &) www.studentbro.in



Short Answer Type-ll Questions _1-cos’A  sin’A

(sin? A+cos?A=1)

1. Let triangle XYZ is a right-angled triangle in which ~ 1-cosA  1-cosA
Given. 4 tan 0 -3 * Pl
ven. atan = cos’0+sin’® cos’6-sin’0
3 P XY P H 4 LH5= ——t :
=2 tanEl:Z:E:E cos0+singd cos0-sind
.yl 8Ny ’
Let P= 3k and B = 4k, where ks a B TiIP
positive number. _ , G .
In right-angled AXYZ, Adequate practice of identities is necessary to avoid
(X2)? = (XY)? + (Y2)? errors in simplification.
, (hg Pythagoras theorem) _(cose+5In6) (cos®0 +sin®6—cose sind)
=3 H‘2 = P2 o BZ = (BR) “r (4.‘() (c059+51n B)
= 9k? + 16K = 25K 2 2
™ G , (€056 —sind) (cos” 6 + Sin“ 6 + cos0 sind)
TR ! CK (cos0-sino)
) : = (1-cos 0 sin 0) + (1+ cos 6 sin 0)
I A S T W 0 TR be Sl -+ o=
q g ‘ =1+1=2=RHS Hence proved.
So. Sme:%:;_i':% and cnsB:%:g—::% —1COMMON ERR@R‘ )
SEY Sometimes students don't apply these formulae:
| g 2)-241 12-445 ¢+ b* = (a+b) (a’ - ab+ b))
4sin@-cosb+1_ \5) 5 T ¢ and @’ —b*=(a—b) (0*+ab + b?
- - -
4sin@+cosé-1 (3 ) L4 4 12+4-5 | They directly simplify equation which leads to incorrect
5] 5 5 | result. )
_12-4+5 _17-4 13 5 |_|_|5=(1+ 1 )(1+ ] )
" 12+4-5 16-5 11 tanA/\  cot?A

2. Given, sin® =12 TiP

13
« Adequate practice of Identitles Is necessary to avold
‘ errors in simplification.
TiP |
Here, we have given only the value of sin 6. So, we : > }
[ have to convert the given expression into sin © with =i ':':'zt A) (lztan A)] | (~tanA-cotA=1)
; ; it = COSec A-sec A = -
the help of suitable identities. SnZA cocZA
Siﬂze—tﬂ‘izﬁx 1 (- cosec® @ —cot?0=1andsec’ 6—tan?0=1)
2
ZSINQEdst  apl e 1 5 (= sin? A+cos? A=)
2 ; = sin“A(1—sIn<A)
_sin®e—(1-sin"6) cos : - ’ ;
= : e - = ence proved.
2sinBcos 6 sin® 0 cin?A—cin4A P
_2sin?0-1 25in?0-1 [ 6. LHS = (sin 0 + cosec 0)? + (cos 0 + sec 0)?
DD Cost @ >ein?6 “V1-sin“@ = 5in% O + cosec? 0 + 2 sin 0 cosec 8 + cos? 6
+sec? 0+ 2 cos 0 sec 0
(- sin?0+cos?0 = 1) [ (a+ b)? =a®+ b? + 2ab)
12 \2 144 = (sin? 0 + cos? 0) + (cosec? 0 + sec? 0)
2[==18 3 2x———1
_ (:3) 1_(2)2 _ 7189, 144 1 1
123 ' 13 ZxExE 169 +25in9(—r—g]+c058[ --------- E]
2(35) 13169 i o8
288—-169 =1+(1+cot?0+1+tan?@)+2+2

= 189 25 .19 . Bx169 . 5

= = (- cosec? 0 =1+cot? 0 and sec?8=1+tan?0)
24 % 144 169 169 24x144 13

_; 2 i
13 <769 =7 + tan? 0 + cot? 0 = RHS Hence proved.
—_1B9x5 _ 535 7. LHS = (cosec 0 + cot 8)?
24 x 144 3456 5 P
1 coso 1+cos 6
1+secA 1+1/cosA =| —+— = —
3. LHS, = = sin@ sin® sind
secA 1/cosA

_ (1+cos0)’ (1+cos6)?
=EDEA+]>~:CUSA=(1+CUSA)K—(1 2] 2 .

COSA (1-cosA) sin 1-cos’0

(- sIn%0 + cos?0 =1)
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(1+ cos6)?

“Trcoso)(i_cosg) (@ —bF=(0+b)(o-b))

]+L

_1+cos0 _ 1
l-cos6 , 1 {'-‘CGSME)
secO

sec+ 1
SECG‘ _ SECB+]

secO—1 secO-1
seco

=RHS Hence proved.

B. LHS = sin®0 + cos®0 = (sin%0)> + (cos*9)?

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

= (sIn®0 + cos?0) ((sIn?0)% + (cos?®0)? — sin%6 cos? 0)
(- @+ b’=(a+b) (a®+ b* - ab))
= 1x ((sin®6 + cos® 6 + 2 sin? 8 cos? 0)
— 2 5in” 0 cos? 0 —sin%0 cos? 0)
(on adding and subtracting 2 sin’6 cos?0)
= (sIn0 + cos%0)? — 3 sin“0 cos?o
= 12 — 3 sin0 cos?0 (--sin? 0+ cos?0 =)

= 1=13 sin%0 cos20 « RHS Hence proved
9. Given,acos®-bsinB=c

TiP
Memorize the all identities of trigonometric ratios
properly and do practice more.

On squaring both sides, we get
a? c0s%6 + b*sIn?6 — 2ab sin 6 cos 6 = &
= @ (1-sin?0) + b* (1-cos?6) — 2absin 6 cos 6 = ¢°
(. sin?0+cos? 0=
— a*-ad*sin? 6+ b*— bcos? 60— 2absin 8 cos 0 =
— dsin0+bcos?0+2absin®cos 0=0?+E -2
— (asin@+bcosB)’=a*+b*-¢

osin®+bcos0 =+y/o?+b%—c? Hence proved.

sin@ 14 coso
+

10 LHS. = ,
14+ cos6 sing

_ sin?@+(1+cose)’
~ sin@(1+cos6)

_ sIn®0+1+cos6% + 2cosO
sin@ (1+cos0)

(sin®0 +cos? 0) + 1+ 2cos0
sind (1+coso)

(- sin*8+cos?6=1)
1+ 1+ 2cos6 2+ 2c058

sin(1+cosB) (1+cos8)-sind

_ 2(1+cos6) =2.—] =2 cosec 8 = RHS.
(1+cosB) sind sin@
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1. Given.1+sin0 =3 sin0-cos ©
Dividing on both sides by cos? 8. we get

1+5in® 6 _ 3sinB-cos6

CDSZ 0 C'[ZZI‘S2 0

1 sin @ sin@ cose
=3 +- - 3 :
cos?0 cos?e cos6 cos6

= sec’@+tan?0=3tan 0
— 1+tan*6+tan“0=3tan 6 (. sec’ 6 =1+ tan?p)
— 2tan?0-3tan 8+ 1=0

TR!CK
2= P ] =2
.. The sum of =2 and -1 is =5 i.e., middle term.

=  2tan?0-2tan0-tan6+1=0
—2tanB(tan0-1)-1(tan®-1) =0
= (tan8-1)(2tan08-1)=0

tan®=1or % Hence proved.

tal'laﬁ N thEB
1+tan’0 1+cot?e

12. LHS =

_ sin’6/cos’ @ N cos0/sin?6
1+5sin?0/cos?® 1+cos?0/sino

sin0/cos>0 . c0s°0/sin’0
(cos?0+sin?0)/cos?e  (sin0+cos?8)/sin?e

_sin’e cos’6 _sin"6+cos”e
cos® sin®g cosBsin®d

_ (sin6+cos?0)? —2sin’6cos’H
cosB sind

~ 1-2sin“B8cos” 0
cos8 sind

(- sln%0 + cos? 6 =1)

B 1 2sin*0cos? 6
cosB sin@ Cos8 sind

=secOcosecH—-2sinBcosH
= RHS Hence proved.

Long Answer Type Questions

1. (i) Given. 2sin(60°—0) =1
]

in(60°-6) ==
= sin( ) 5
= sin(60° - 0) » sin 30°
= 60° -0 =30°
= 0 w 30° ”
li) In right-angled AMSR.
cos30° = -S—Fi
- 3_12
2 RM s 6
12 cm R
=3 RM=E=Ex\/§=B\/§cm
Jz 3
SM  SM
Also. BBl ===
R SR 12
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B 12
=y SM _T_»:n@ cm
ST = SM + MT
= MT = ST —SM
=20-4v3 (~ST=AR=20cm)
= MT = 4(5-+3) cm

Hence. lengths of RM and MT are BV3 cm and
4(5-V3)em.

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

~—COMMON ERR@R- N

Sometimes students get confused with the values of
trigonometric angles. They substitute wrong values

| which leads to the wrong result.

m n

= [ 4 [

2. LHS \/n Jm
_Jcnaﬂ—sinB+Jc059+5inB
~ Vcos6 +sinod Ccos0 +sinod

A

) \/(cuse— sing)? + J(cosﬁl +5in0)?
cos0+sind) (cosB -sinb)

cosB-sinB+cosO +sind
\/CDSEB—SiHEB

[~ (a+ b) (a-Db) = a*~ b?)
= 2c0s b
\/co5zﬂ—sinzﬁ
cosb
_ cos 6

\/EDSEH _ sin’#

cos’0 cos?
(divide numerator and denominator by cos 0)
2

- Fi—tan2p = RHS Hence proved.
3. Given, V3 cot?0—4cotf+y/3 =0
~TR!CK .
\E x\/?:= 3
5=3x%x1

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

@cntze—Bcute—cut9+\EmD

EIthB(thU#\f =11 cntﬁ—( 0

(cote - \/F \@r_ote )=0

cutﬁ—\guﬂ ar cutﬁ—@mﬂ

]1
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|
— cote=+3 or cotb=—

wJ

1
When cot?0 = \E BHGIE

2
. cot?+ tan?0 = (V3)? +£l]

3
TR oL
373 3

'| oy
When g =— —
cot VR tanf =3

_1+9_]D

-3

2
1
. cot’0+tan’0 =(—-—J +(V3)?
3
Ll
3

3 3
4. Given, sin(A+B-C)= %= sin30°

— A+B-C=30°
1
and cos(B+C—-A)= —= =c0os45°
2

—5 B+C=-A=45
But in AABC, A+B+C=180°
Adding eqs. (1) and (2). we get
(A+B-0C)+(B+C-A)=30°+45
= 2B=75° =
Adding eqs. (1) and (3). we get
(A+B-C)+(A+B+(C)=30°+180°
= 2(A +B) = 210°
— A+ B=105°
Putting the value of 'B' in eq. (4). we get
A+ 37.5° =105°
=5 A=675°
Again on putting the value of 'A'and 'B'in
eq. (3), we get
675°+37.5°"+C=180°
= C=180°-105°=75°
= 6?2;5“. ZB = 3?.35” and £C = 75°
cos“0 sin” 0
2. LH5= 1—tan0 +5in6—c058

B=375"

o™ TiP:
Learn basic identities like (@ — b)?, (a + b)?, (a* — b?),

(@ —b’), (@ + b, etc.

cucnrcne €9

__cos’e sin? 6

1_[5[&] sin6 - caso
cos@

__cos°8 . sin’f

cos®—sinB sinB—cosH

_cos’0-sin’6

T (EDSB—EH’]B)

(CDSE}— sine](cu*sz 0+ 5ir|2 B+ 5]“9{059)

(cose -sin6)

(-t =(a-b)(d?+ab+ b%))

= (sze + cnszﬂ) +sin® - cosh
=1+ sInd - cosb = RHS

(--sIn?0 + cos?0 = 1)

Hence proved.
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~common] ERR(DR -

Sometimes students don't apply this formula:
o> —b* = (a—b) (@* + ab + b?).
They directly simplify equation which leads to incorrect

| result. )
~ sine sin@  sin?e
6. LH5 coto + coseco cos@ 1 cosO + 1
sin® sind
2 _
_ 1—cos26 (1-cos8) (1+cos0) 1 FGED
1+ cos® (14 coso)
(-sIn%0 + cos“0=1)
GHE =3¢ sin@ - sinB
coto —cosecH cosH 1
(Sinﬂ 5In5]
— 94 sin‘0 =2+1—c0529
cos 0 —1 cosf—1
_ (1-cos0)(1+cose) _ 2 (14 cose)
(1-cos0)
=2—1-cos8=1-—cos6
So. LHS = RHS Hence proved.

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

G-TiP

"|—'-' Do simplify only one side at a time.

0s20- ol + 25sinB cosB

sinG

: sin®
5iN%0—— +C
cosH

4]

_sin®8+cos” 0+ 25in°0 cos? 0
cosOsin®

_ (sin® 0 + cos?0)?
cos0sing

(- @®+ b+ 2ab=(a+ b))

]
" cos0sin®  cosBsind

2
(~-sIn?6 + cos? 6 =1)

RHS =tan 6 + cot 6

_sinB . cos® (result. g
cos®  sin® 10. LHS = sinA(1 + tan A) + cosA(1 + cot A)
(sin’6+cos?0)’ 1 .
cos0sind cas0sinb Tlp
(--sin? 0+ cos? 0 =1) Follow step-by-step simplification to avoid errors.
So, LH5 = RH5 Hence proved.
sinA  cosA 1 _ 5inA[1+ 5|HA]+CDSA[1+EDSA]
g, LHGw=SNA—COSA+1  cosA cosA cosA CosA SInA
' sinA+cosA=1 “'ginA cosA 1 2 2
+ - —cinA+3IN°A | oo+ COS°A
cosA cosA cosA cos A sin A
(dividing numerator and denominator by cos A) sin?A  cos?A
- tanA—-1+secA = (sinA +cos A) * osA  sInA
tanA+1-—secA . ;
_ (tanA+secA) -1 - (sinA + cos A) + 5i”l A+cos” A
(tanA —secA) +1 sinA-cosA
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B (tan A +secA—1)
(tanA —secA) + (sec?A—tan?A)
(: sec?A —tan?A = 1)
(tanA +secA—1)
(tanA —secA) + (secA—tanA)(secA+tanA)

B (tan A +secA—1)

~ (tanA—secA)(1—secA—tanA)

3 (tanA+secA—1)

~ —(tanA—secA)(tanA +secA—1)
|

- coc A—tanA =RH5 Hence proved.
S Yeinn o

9. Glueny, FEUSRFCENQ] )
X Y B

and Esinﬂh—cusBJ )

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

Squaring eqs. (1) and (2) and then adding, we get

o] o]

z

isln{a —%cose

it:n:lSEHZQInEI
b 0

a

. 2xy

= x—zcﬂsze +y—2 5in% 0 + —2£sin0 coso
a b ab
2 2
+.X_ -5,i|'|2 0 + y—- CDSEG E E}f. sinB@cos =2
a? b ab

2
& (sin0+cos?0) + ﬁ(sin‘? 0 +c0S°0) =2

- a’ b’
2 Z 2 e
we KBTI Y D Bl ]
a? b? a’ b?
(--sIn%0 + cos?0 = 1)
Hence proved.
~—COMMON ERR@R . \

Sometimes students don't apply these formulae:
(@ + b)* = a’ + b* + 2ab and (a — b)* = a* + b* — 2ab.
They directly simplify equation which leads to incorrect




= (sinA +cosA)
(SinA + CDEA)(sinz A+cosZA-sinA. cnsA)
sinA-cosA

(- (®+b%) = (0 +b) (- ab + b?)

-+

= (EIHA + EDSA)l1 % 4 —_SIHA -EDSA)]
SinA-.cosA

(- sIn?A + cos?A =1)
_SInA+ CDEA(SInACDSA +1—sinA-cosA)

sinA-cos A
_ SINA+COSA 1. SINA COSA
sin A cos A sinA cosA sIinA cosA
] 1
o= + = + =
—— sec A+ cosec A = RHS

Hence proved.

~common] ERR(DR - 1,

Sometimes students don't apply this formula:
(@ + b%) = (a + b) (a* — ab + b?). They directly simplify

| equation which leads to incorrect result. )

. Given. sin@+cos8=m (1)
Squaring both sides, we get

(sine+ COSB)Z - m?

— sIn?0 + cos? 0 + 2sin 0 cas 6 = m?
(- (a+ b)?=c?+ b%+ 2ab)

= 1+ 2sin 0 cos 8 » m?
(- sin0 + cos%0 = 1)
]
= sinb cos0 « -(2)
and sec B + cosecO=n
1 1

e =N

= cos8 sind

sinB + cosO
— t =n
sin0O cosH

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

i 2m
= [} =N
(m?®-=1) m?—1
2
= n(m%—1)=2m Hence proved.

sec0+tan@=m (1)
: sec?d — tan‘0 = 1
. (sec @ - tan 0) (sec 6 + tan 0) =1

(from eq. (1)) ... (2)

12. Given,

— st-:'clé’:—tanl‘L%:l
m

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

2
1 m< +1
2secB=mM+— — sech=
m 2m

Subtracting eq. (2) from eq. (1). we get

Pl
2tair'|'5*=1r'r.l—i => tan9=m :
m 2m
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G- TiP:

tané _n'r2 —1}( 2m

We have, sinf = =
seco 2m  m? 41

sin@
tan® cosO
= =5sinB6
seco 1
cos 0 I
)
. m* =1
So. sin@= > Hence proved.
m< + 1
COMMON ERR(DR . )

Students should be remember above method and don't
solve the equation sec © + tan 6 = m like as

i | sin® 1+ sinB
+ = —y ————=1m
cos cosO

cos©

This type of solution make more difficult steps and
| consuming time in examination.

>,

_ tanA

13. Given.tanA=ntanB= n=
tanB

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

_ 5inA

and sinA=msinBo m
sinB

sin?A =1

= )
Nowe: BHE m2 I, sanB
n<—1 tan<A

tan?B

1

sin“A _

___ sin’B
sin?A/cos?A
sin?B/cos?B

sin’A—sin‘B

=1

sin?A —sin’B

- sin’B - sin’B
sin?A - 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% +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)

= C05%A = LHS Hence proved.

common] ERR(DR - }

Sometimes students forget the identity used and hence
commit error.

@g www.studentbro.in



& Chapter Test

Multiple Choice Questions

QL [f cosec 0 = V10, then sec 0 is equal to:

Yo b. Y10
q 2
T

3
3
o ﬁ
Q2. The value of (sin 30° + cos 30°) —(sin 60° + cos 60°) Is:
a. -1 b. O
£ ] d. 2

Assertion and Reason Type Questions

Directions (Q.Nos. 3-4): In the following questions. a

statement of Assertion (A) is followed by a statement of

Reason (R). Choose the correct 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
Assertlon (A)

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

d. Assertlon (A) Is false but Reason (R) Is true

Q 3. Assertion (A): In AABC, right angled at B, if

sinAzi,then t:t:nsm!tkzE and tanA=i.
17 1 15

Reason (R): For acute angle 6, cos 6 = Hypotenuse ,

Base

Base

and tan 6 = - :
Perpendicular

Assertion (A): If cos A + cos? A = 1, then
sin A+sinA=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 f =-;—, then the value of

True/False

Q7. sin? 0 + cos? 0 = 1 is a trigonometry identity.

Q 8. The value of cos 0 decreases from 1 to 0 when 0
increases from 0° to 90°.
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Case Study Based Question

Q9. An electrician wanted to repair a street lamp which
is at a height of 15 feet. He places his ladder such
that its foot 1s 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.
sinR—cosP

sinR+cosP
Or

(iii) Find the value of

Find the value of tanR + -1.

secP

Very Short Answer Type Questions

Q10. Is it possible that sin® =%?

Q1L Simplify 9 sec? 6 — 9 tan? 0.
Short Answer Type-l Questions

Q12. fsecO +tan 6 =9,then find (sec O —tan 0).
Q 13. Prove that (1 + sin A) (sec A —tan A) = cos A.

Short Answer Type-Il Questions

Ql4. ftan 6 + sin © = m and (tan O — sin 6) = n, then
prove that m* —n’ = 4Jmn.
Q15. Prove that

2,(secA-1 2 . [sinA-1
t°A A =0.
e (sinA+1]+sec (secA+1

Long Answer Type Question

Q 16. Prove that (1 + cot A—cosecA) (1 +tanA+secA)= 2.
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