UNIT 5: TRIGONOMETRY

CHAPTER

INTRODUCTION TO TRIG-
ONOMETRY & TRIGONO-
METRIC IDENTITIES

Syllabus

Introduction to Trigonometry : Trigonometric ratios of an acute angle of a right-angled
triangle. Proof of their existence (well defined) motivate the ratios, which are defined at
0° and 90°. Values of the trigonometric ratios of 30°, 45° and 60°. Relationships between
the ratios.

Trigonometric Identities : Proof and applications of the identity, sin® A + cos? A = 1.
Only simple identities to be given. Trigonometric ratios of complementary angles.
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TOPIC -1
Trigonometric Ratios and Complementary
Angles

& Revision Notes

» In fig,, a right triangle ABC right angled at B is given and ZBAC = 0 is an acute
angle. Here side AB which is adjacent to ZA is base, side BC opposite to ZA is
perpendicular and the side AC is hypotenuse which is opposite to the right angle B.

C

@ Perpendicular




& Know the Formulae

The trigonometric ratios of ZA in right triangle ABC are defined as

It is clear from the above ratios that cosecant, secant and cotangent are the reciprocals of sine, cosine and tangent

respectively.

Also,

and

sine of ZA =sin 0 =

cosine of ZA = cos 0 =

tangent of ZA = tan 6 =

cotangent of ZA = cot 6 =

secant of /A =sec0 =

cosecant of ZA = cosec6 =

length of its sides.

only.

Complementary Angles:
Two angles are said to be complementary if their sum is 90°. Thus, (in fig.) ZA and £ZC are complementary angles.

Perpendicular or opposite side

Hypotenuse
Base or adjecentside _ AB
Hypotenuse AC

Perpendicular or opposite side

Base adjacent side
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BC
AC

BC
AB

1

Perpendicular or oppsite side " BC  tan®

Hypotenuse _ AC _
Base or adjacentside ~ AB

Hypotenuse

1
cos6

@ Perpendicular

Base

tan © — sin®
cos6
cos0

cotf = —
sin®

A

90°-0

B C

Trigonometric Ratios of Complementary Angles:

We have, BC = Base, AB = Perpendicular, and AC = Hypotenuse, with respect to 0.

and

Again, with respect to the angle (90° — 6), BC= Perpendicular, AB = Base and AC = Hypotenuse

. AB BC AB
sin® = ,c080= — ,tan 0 = —
AC AC BC

cosec O = A—C,seC9= A—C,cot9= E
AB BC AB

sin (90°-0) = i—g = cos 0

1

Perpendicular or opposite side " BC  sin®

The trigonometric ratios of an acute angle in a right triangle express the relationship between the angle and

The value of trigonometric ratio of an angle does not depend on the size of the triangle but depends on the angle



AB

cos (90°-0) = — =sin0
AC
tan (90°-0) = BC =cot6
AB
cot (90°-0) = AB =tan 6
BC
sec (90°-0) = AC = cosec 0
AB
cosec (90°-0) = A = sec O
BC
ZA 0° 30° 45° 60° 90°
: 1 1 3
sin A 0 > 2 - 1
J3 1 1
cos A 1 oY NG 2 0
1
tan A 0 N 1 NE) Not defined ()
t A Not defined V3 1 - 0
o ot defined («) 3 NG
2
sec A 1 ﬁ 2 2 Not defined ()
A Not defined 2 2 1
cosec ot defined () J2 NG

Concept

The relation of Trigonometric Ratios

In right angled AABC, we have

g
BC BA BC E %
sin®= —, cos® = —, tan0= —, s 2,
AC AC AB S “
(]
AB AC AC £ S
cot0= —, secO=—, cosecO= — ~
BC BA BC 0
B Base Al

Pandit Badri Prasad

Har Har  Bhole
L{cosec\ L{ sec | L\ cot |

Interpretation:

. Pandit P  Perpendicular BC
Here, sino = == =
Har H Hypotenuse AC

Badri B Base BA

cos O = =—= =—

Har H Hypotenuse AC
Prasad P Perpendicular BC
tan 0 = =—= = —

Bhole B Base T AB




Bhole B Base _AB

cotO = =—= =
Prasad P Perpendicular BC

Har H Hypotenuse AC
secO = =—= =—
Badri B Base BA

Har  H  Hypotenuse _£

Pandit P Perpendicular " BC’

cosec O =

Trigonometric Ratios

Hints: We learn these ratios in following ways:

"Some people have" sin 0 =
"Curly Brown Hair" cos 0 =

P
"Through proper Brushing" tan 6 = B

BC P C
(i) sin0=—=—
AC H
Interpretation: Some People Have H P
sin O Perpendicular  Hypotenuse 5 90°
) AB _ B A B B
(ii) Cos0= —=—
AC H
Interpretation: Curly frown Hair
cos O Base Hypotenuse
BC P
(ii) tan6= — = —
AB B
Interpretation: Through Proper Brushing
d \ \
tan 6 Perpendicular Base

How is it done on the GREEN BOARD?

Q.1. If \/2 sin 0 = 1, find the value of Step II: 0 = 45° ..(ii)
sec? 0 — cosec? 0. Step I: Now,sec? 6 — cosec? 0.
Solution = (sec? 45°)? — (cosec? 45°)2

Step I: Given /2 sin 0 = 1 = (V22 - (J2)
Aoz

or, sin 0 = s = sin 45° ..(i)

72 :




&’ Very Short Answer Type Questions

1 mark each

Q.1.Ifsin A + cos B =1, A = 30° and B is an acute
angle, then find the value of B.

[RI[CBSE SQP, 2020-21]

Sol. sin 30° + cos B =1

% +cosB =1 1

cos B = 1—1 _1

2 2

. 1

ie., cos B = cos 60° [ cos 60° = E]
Hence, /B = 60°. 1
[CBSE Marking Scheme, 2020-21]

o

80
cos > + cos 59° cosec 31°.

Q. 2. Find the value of

sin 10
[R/ [CBSE Delhi Set-I, 2020]

o
Sol. < 80 + cos 59° cosec 31°
sin 10°
= cosH =) (90° ~10°) + cos (90° - 31°) X 1 A
sin 10° sin 31°
H o
= 10 + sin 31° X 1
sin 10° sin 31°
[ cos(90° — 6) = sin 6 and cosec 6 = —— ]
sin 6
=1+1=2 i
0. 3. Find the value of sin35°)2+(cos 43°)2
-3. Find the value of | -~ Sin 47°
—2 cos 60°.

[Rl [CBSE Delhi Set-II, 2020]
3 (e} 2 o
ol. (sm 35 ) +(cos 43 )—Zcos 60°

cos 55° sin 47°
H o__ERO 2 o __ A7°
_ | sin(90° - 55°) + cos(?O a7 | 2 cos 60°
cos 55° sin 47°
) . oN2
_ (cos 55 ) +(sm47 ) — 2 cos 60° 1,
cos 55° sin 47°
[+ sin (90° - 0) = cos 6 and cos (90° — 6 = sin 0)]
1 1
= (1)? 2_ = “ cos 60°=—
O+ (1) -2 x 5 [ 2]
=14+1-1=1. b
2c0s67° _tan 40°

Q. 4. Find the value of —cos 0°.

sin23°  cot50°

[R/ [CBSE Delhi Set-III, 2020]
2c0s67° tan40°
ol. -

—cos 0°
sin23°  cot50°
_ Zcos(.90 —23°) tan(90°-50°) s O°
sin 23° cot50°

[ cos (90° - B) = sin 6 and tan (90° - 8) = cot 6] ¥2
2sin23°  cot50°
sin23°  cot50°
=2-1-1 [~ cos0° =1]
=0. Va
Q. 5. Find the value of (tan 1° tan 2° tan 3°... tan 89°).
[CBSE OD Delhi Set-I, 2020]
Sol. (tan 1° tan 2° tan 3° ... tan 89°)
= (tan 1° tan 89°)(tan 2° tan 88°)(tan 3° tan 87°)
(tan 44° tan 46°) ... (tan 45°)
= [tan 1° tan (90° — 1)][tan 2° tan (90° - 2)]
[tan 3° tan (90° — 3)] ... [tan 45° tan (90° — 45°)]
= tan 1° cot 1° tan 2° cot 2° tan 3° cot 3°
(tan 44° cot 44°) ... tan 45° 12

—cos 0°

1
= tan1°x tan2°. t °.
tan1° tan2° tan 3°
tan 44 tan 45°
tan 44°
=1111..11
=1. 1

Q. 6.If tan A = cot B, then find the value of (A + B).
[R] + [U [CBSE OD Set-II, 2020]

Sol. tan A = cot B (Given)
= tan A = tan(90° - B)
[+ tan (90° — ) = cot 0]
= A =90°-B
Hence, A+ B =90°. 1
Q. 7. Find the value of tan35° + cot78” .
cot55° tan12°

[R [CBSE OD Set-III, 2020]

tan35° cot78° tan(90° — 55°) + cot(90° —12°)

Sol

cot55° | anl2’ | cot5s’ tan12°
_ cot 55° + tan12°
cot55° tanl12°
[tan (90° - 6) = cot 6 and cot (90° — 6) = tan 6] V2
=1+1=2 A

Q.8.Ifsina = % and cos B = 0, then find the value of

B-o. [CBSE SQE, 2020]

Sol. 30°
[CBSE SQP Marking Scheme, 2020] 1

Detailed Solution:

Ne

sina = —
2
sina = sin 60° [ sin 60° = % ]



o = 60°

and cosB =0
cos B =cos90° [~ cos90° = 0] %2
B =90°
Now, B—o =90°-60°
= 30°. Y

Q. 9.Find 4, if tan 2A = cot (A - 24°).
[CBSE Delhi Set-I, II, III, 2019]
[CBSE Delhi/OD 2018]
[Board Term-I, 2016]

Sol. tan 2A = cot(90° — 2A) 2
90°-2A = A-24° 2!
= A = 38°

[CBSE Marking Scheme, 2019]

Detailed Solution:

Given, tan 2A = cot (A —24°)

= cot (90° - 2A) = cot (A —24°) 1

[.. tan 6 = cot (90° - 0)]
On comparing angles, we get
90°-2A = A-24°

Detailed Solution:

3A =90° + 24°
3A = 114°
0
A= 1 38° V2

Hence, angle A = 38°.
Q. 10. Evaluate: sin? 60° + 2 tan 45° — cos®30°
[CBSE OD Set-I, II, 2019]

Sol. sin®60° + 2 tan 45° — cos? 30°

2 2
V3 V3
— | = +2)-| —
2 2
[For any two correct values] %2
=2 [CBSE Marking Scheme, 2019] %2
Q. 11. What is the value of (cos®67° — sin?23°) ?
[CBSE Delhi/OD, 2018]
cos? 67° = cos? (90° — 23°) = sin? 23°
sin® 23° - sin* 23° = 0

Sol. -

[CBSE Marking Scheme, 2018] 1

Topper Answer, 2018

| cortgy - sinzse
S

B (CuC? + sm_u)/[;c“gj-md.{)
<-\/} =ar02 4 ca867) (Corty ~cos67)

=0 .

Q. 12. If tan 2A = cot (A — 18°), where 2A is an acute angle, find the value of A.

[cero= singo-6)],

1

+ [U [CBSE Delhi/OD, 2018]

Sol. tan 2A = cot (A - 18°)
= 90°-2A=A-18° ¥
= 3A = 108° )
. A = 36° [CBSE Marking Scheme, 2018]

Detailed Solution:

Topper Answer, 2018

[' B
- l, Grivent 4&!\2#.‘ Lot (A-ll)'
| o Gt value of A- -
1 \ We know, 4om®= o

—

'.' 90-24 = A8
|08 = 38,

© 418 £70"

i P A=36.

I'r'& value of A .i,‘ 26",

(24 & acce)

©) and 8= fan (A0-9).
- ot ([Qo-24) = ot (a-8)
_Applying o', o both sides




COMMONLY MADE ERROR

2 Generally conversion from tan to cot is
not done and the angles are equated and
simplified incorrectly.

2 The candidates should
convert the tan to cot before equating the
angles.

remember to

Q.13.If sin 6 = cos 0, then find the value of 2 tan 0

+ cos20. [CBSE SQP 2018]
Sol. Given, sin® =cos® O=45°
2tan 6 + cos? =2 + L2
2 2

[CBSE Marking Scheme, 2018] 1
Detailed Solution:

We have, sin ©® = cos 0

We know that, cos 6 = sin (90° - 0)

sin 6 = sin (90° - 0)

= 6 =90°-6

= 26 = 90°

= 0 = 45°. V2

Now, 2 tan 0 + cos? 0 = 2 tan 45° + cos? 45°

Q. 1.Iftan A = é, find the value of — + 1 .
4 sinA cosA
[R/ [CBSE SQP, 2020-21]
Sol. Given that, tan A = E = % 1
4 4k
sin A = % = g
5k 5
cos A = 4_k = é 1/z
5k 5
= 1 + 1 = §+é 1/z
sinA cosA 3 4
_ 20+15
12
35
_ 1
12 4

[CBSE Marking Scheme, 2020-21]

Q. 14. If sec 0.sin 0 = 0, then find the value of 6.
[R [Board Term-1, 2016]

Sol. Given, sec0.sin® =0

sin 6
or, =
cos 6
or, tan® =0 = tan (°
: 0 =0° 1
[CBSE Marking Scheme, 2016]
. sin 25° tan 23°
Q. 15. Find the value of 05 65°  cot 67° °

[Board Term-1, 2015]

sin25°  tan23° _ sin 25° L fan 23°
' c0s65°  cot67°  cos (90°—25°)  cot (90° —23°)
=1+1=2 1

[CBSE Marking Scheme, 2015]
Q. 16. If cos 24 = sin (A - 15°), find A.
[Board Term-1, 2015]

Sol. sin (90° — 24) = sin(A — 15°)
or, 90°-2A = A-15°
or, 3A =105°
: A =35° 1

[CBSE Marking Scheme, 2015]
Q. 17. If tan (3x + 30°) = 1, then find the value of x.
[Board Term-1, 2015]
tan(3x + 30°) = 1 = tan 45°

or, 3x + 30° = 45° or, x = 5° 1

[CBSE Marking Scheme, 2015]
Q. 18. What happens to value of cos 6 when 6 increases
from 0° to 90° ? [Board Term-1, 2015]

Sol.

Sol. cos 0 decreases from 1 to 0. 1
[CBSE Marking Scheme, 2015]

2 marks each

Detailed Solution:
We have,

tan A

Perpendicular
Base

i.e., perpendicular = 3k and base = 4k.
Let ABC be a right angled triangle, then BC = 3k

and AB = 4k
C
3k
A 4k B
Now AC?* = AB* + BC?

(By using Pythagoras theorem)



= (4k%) + (3k)*

= 16k> + 9K*
= 25k?
= AC = 5k A
Now, sinA=E=%=é 1
AC 5k 5
and cosA:ﬁzik:é 14
AC 5k 5
1 1 1 5 5
H y = —+— = —+—
ence sinA cosA 3/5 4/5 3 4
_ 20+15 _ E v
12 12

[AD] Q.2.1f /3 sin 6 —cos 6 = 0 and 0° < 6 < 90°, find the
value of 0. [Board SQP, 2020-21]

Sol. Here +/3 sin © — cos ® = 0 and 0° < 8 < 90°

or, \/g sin ©® = cos 0
or sin® i 1
’ cosO J3
1
or, tan 6 = —
NE)
= tan 30° [ tan6 = M]
cos 6
0 = 30°. 1

Q. 3. The rod AC of TV disc antenna is fixed at right
angles to wall AB and a rod CD is supporting the
disc as shown in figure. If AC=1.5 m long and CD
= 3 m, find (i) tan 6 and (ii) sec 6 + cosec 6.

Sl

A

ol

B
Wall
+ [R/[CBSE OD Set-II, 2020]
Sol. Given, AC=15m
and CD =3m
A 1.5 cm C
3 cm
0
D %

In right angled triangle CAD,
AD? + AC* = DC* (Using Pythagoras theorem)
= AD? + (1.5)% = (3)?

= AD?>=9-225=6.75
= AD = 6.75 =2.6m (Approx) ¥2

AC 15 _ 15

i tanfg= — = = = = 1
(i) an D Y e v,
(ii) sec ® + cosec © = QJFQ

AD AC
REDERY )
26 15 13

Q. 4. A, B, C are interior angles of AABC. Prove that

(A+B) C
cosec = sec —
2 2

[CBSE Comptt. Set-1, II, III, 2018]

Sol. A+ B+ C=180°
A+B=9W—£ 1
2
cosec (A * B) = cosec (90O - %) = sec% 1

[CBSE Marking Scheme, 2018]

Detailed Solution:
As we know that the sum of interior angles of a

triangle is 180°.
A+ B+ C=180° Y
= A+ B=180°-C
Dividing by 2 on both sides,
A+B  180-C
2 2
., C
= 90° - B V2

Multiplying by cosec on both sides,

cosec(A Al B) COSCC(90° - %)

= cosec( B) Hence Proved 1
Q. 5. Evaluate:

3tan? 30° + tan? 60° + cosec 30° — tan 45°
cot? 45°

C
sec —.
2

[Board Term-1, 2016]

Sol. 3tan® 30° +tan® 60° + cosec 30° —tan 45°

cot? 45°
1 2
3x| ——=| +(3)?+2-1
_ (&) B )
1°
1
3x=+3+2-1
— 3
1
=1+3+2-1=5 1

[CBSE Marking Scheme, 2016]



COMMONLY MADE ERROR

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

Memorize the values of trigonometric
angles properly and practice more such
problems to not to get confused.

Q. 6. If sin (A + B) =1 and sin (A - B) = %,0SA+B

<90°and A > B, then find A and B.
[Board Term-1, 2016]

Sol. Here, sin (A + B)=1 = sin 90°
or, A + B=90° ...(i)
sin (A - B)= % — sin 30° 1
or, A-B=30° ...(ii)
Solving eq. (i) and (ii),
A= 60°and B = 30° 1

[CBSE Marking Scheme, 2016]

Q. 7. Find the value of :
sin 30°. cos 60° + cos 30°. sin 60°
Is it equal to sin 90° or cos 90° ?
[Board Term-1, 2016]

Sol. sin 30° cos 60° + cos 30° sin 60°

1.1 3 B
= —X—+—X 1
2 2 2 2
1 3
=41.8
4 4
_4 1
4

It is equal to sin 90° = 1 but not equal to cos 90° as
cos 90° = 0. [CBSE Marking Scheme, 2016]

Q. 8. Find cosec 30° and cos 60° geometrically.
[Board Term-1, 2015]

Sol. A

B 0 C
D
Let a triangle ABC with each side equal to 22. %2

LA = /B = /C =60°
Draw AD perpendicular to BC

ABDA = ACDA (by RHS)
BD = CD
ZBAD = ZCAD = 30° (by c.p.c.t)
In ABDA, cosec 30° = A = 2 =2 Ya
BD a
and cos 60° = @=i=1 Ya
AB 2a 2

[CBSE Marking Scheme, 2015]

y
2 Short Answer Type Questions-Ii 3 marks each

Q. 1. Evaluate:
cos*(45° + 0) + cos*(45° — 6)
tan(60° + 0) x tan(30° — 0)
+ (cos 30° + sin 90°) X (tan 60° — sec 0°)
[CBSE SQP 2020]

0s?(45° +0) + cos*(45° — 0)
tan(60° + 0) x tan(30° — 6)
+ (cot 30° + sin 90°) X (tan 60° — sec 0°)
cos®(45° +0) +sin*(45° + 6
h tan§60° + e;x cot(éOo + e)) H (B3 -1)2
=1+ 2 = 3 [CBSE SQP Marking Scheme, 2020] 1
Detailed Solution:
cos*(45° + 0) + cos*(45° - 0)
tan(60° + 0) x tan(30° — 0)
+ (cot 30° + sin 90°) X (tan 60° — sec 0°)

Given,

_ €os?(45° +6) +{cos[90° - (45° + 6)}?
tan(60° +6) x tan[90° — (60° + )]
+ (cot 30° + sin 90°) X (tan 60° —sec 0°) 1
cos*(45° + 0) + sin?(45° + 0)
tan(60° + 0) x cot(60° + 0)

+ (cot 30° + sin 90°) X (tan 60° —sec 0°) Y2
1

1
tan(60° + 0)
+ (cot 30° + sin 90°) X (tan 60° — sec 0°)
[~ sin®0 + cos? 0 = 1] %

tan(60° +0) x

= 1+(B+1)x(\3-1)

[ @+b@a-b)=a*-p]%
=1+3-1
=3. b



1
Q.2.Iftan(A + B) =1and tan (A-B) = ﬁ ,0°< A + B <90° A > B, then find the values of A and B.

[RI [CBSE Delhi Region, 2019]

Topper Answer, 2017

Sol._l_?g'&mp, Jom 1D 2\ gugl Yo (R-B) = b
[ Yo, [AHR D) =1.

19 down (A4B) = JomUs’

4 /

7 MBaus’ L@

New -!aJe:lMﬁ,
dom (A-B) = L

=
¥ _odd (R-B) = Mo’ i

2 A-n= 30 —® ]
ﬂd.d)frf D oml @ ;
Y

Atnpa-n 5 48"+ 30"
2 R =35 =SR=235" HA=33-5

2 :
= P —_—
i B=4E6-A < B> 45-2+8 HA-F5
I .Ja=318" , p=3.57] -~ o
. — 3
Q. 3. Evaluate: Detailed Solution:
2 LHS =
35in43° c0s37° cosec 53° o2 o .
o |~ p 5 5 5 3sin43 cos37" cosec 53
cos47 tan5” tan 25° tan 45°tan 65° tan 85 -
cos47° tan 5° tan 25° tan 45° tan 65° tan 85°
[CBSE OD Set-1, I1I, 2019]
_ 3sin43°
(3sin 43° j c0s37° cosec 53° c0s(90° —43°)
Sol. 1} - o 9] o o o
cos47 tan 5° tan 25° tan 45° tan 65° tan 85 c037° cosec (90° —37°)
2 o o (e} _ ] (e} _ o
[ 36in43° ] tan5° tan 25° x 1 xtan(90° —25°)tan(90° —5°)
2
cos(90° - 43°) _ (BSin 430] _ c0s37° x sec37° 1
: o (o] o o [¢]
c0s37° cosec (90° —37°) . sin43 tan 5° tan 25” cot 25° cot 5
~ tan5° tan 25°(1) tan(90° — 25°)tan(90° — 5°) c0537° X 1
0
in43° )’ 37° sec3r® -9 T &
_ 3sin43 B cos 37" sec37 1 tan5° tan 25° x _x .
sin43° tan 5° tan 25° (1) cot 25° cot 5° tan25”  tan5
1
=9--=9-1
=9 —% =8 [CBSE Marking Scheme, 2019] 1 1

=8. Ya



Q. 4.If 4 tan 6 = 3, evaluate (M)

4sin0 + cos6 -1

[CBSE Delhi/OD, 2018]

Sol. Given, 4tan 6 =3
= tan 0 = E
4
= sir19=§ar1dcose=é Y2
5 B
3 4
, (4sin9—cose+1j _ Axgptl )
4sin6+cos®—1 4><§+é—1
5 5
_B 1
11

[CBSE Marking Scheme, 2018]
Detailed Solution:

We have 4tan0 =3
= tan 6 = E
4
We have, tan o = Lerpendicular

Base

Let perpendicular = 3x and
Base = 4x
Also let ABC be a right angled A.

AC = vJAB? +BC?

(By using Pythagoras theorem)

C
A B
AC = V16x* +9x*
= \25x =5x
Then sin@:ﬂzs_x:é
AC 5x 5
AB 4x 4
and cosh =" =" =2 1
AC 5x 5
3 4
4sin@—cos®+1 _ 4X§_§+1
4c0s0+cos -1 4><§+é—1
5 5
§+1 E
=5 - 5
o~
5 5

Alternative Method:

Given 4tan 0 =3
tan 6 = é
4
tan? 0 = i
16
2 2 9
sec0 =1+ tan"0 = 1+—
16

secO = 1/§ = E
16 4
4sin® —cosO +1

4sin®+ cosO —1

Divide by cos 6
4tan0 -1+ secB
4tan0+1—secO

COMMONLY MADE ERROR

2 Mostly candidates do not find the values
of sine and cosine. Some candidates do
the wrong calculation.

2 Candidates should find the value of sin 0
and cos 0 by using Pythagoras theorem.

Q.5.If sin (A + 2B) = % and cos(A + 4B) =0,A > B,
and A + 4B <90°, then find A and B.
+ [U/[CBSE Comptt. Set-I, II, 11, 2018]

3

Sol. Given,  sin (A + 2B) = = =>A+2B=60° 1

= cos (A +4B) =0,= A + 4B = 90° 1
Solving, we get A = 30° and B = 15° B+
[CBSE Marking Scheme, 2018]

Detailed Solution:

We have sin (A + 2B) = %
sin (A + 2B) = sin 60° A
= A+ 2B = 60° ..(1) s



and cos(A+4B) =0

Q.7. P
cos (A+ 4B) = cos90° [ cos90° = 0] ¥
= A+ 4B =90° ..(ii) V2
Solving eq. (i) and (ii), we get
A =30°and B = 15°. 1
Q. 6.If in a triangle ABC right angled at B, AB = 6 units
and BC = 8 units, then find the value of sin A.cos C
+ cos A.sin C. [Board Term-1, 2016]
Sol. Here, AC? = (8k)* + (6k)* = 100k Q L
or, AC = 10k In the given APQR, right-angled at Q, QR = 9 cm
and PR - PQ = 1 cm. Determine the value of
sin R + cos R. [Board Term-1, 2015]
Sol. p
8k
sinA=8—k,cosA=£ 1
10k 10
6k 8 Q 9 cm R
and sin C = m_k'COSC: 0 1 PQ* + QR? = PR?
(By Pythagoras theorem)
. sin A cos C + cos A sin C or, PQ? + 9*> = PR?
8 8 6 6 or, PQ? + 81 = (PQ + 1)
= —X—+—X— or, PQ? + 81 = PQ* + 1 + 2PQ
10 10 10 10 o PQ = 40
_ 64 36 PR-PQ =1 (Given)
100 100 or, PR =1+ 40
PR =41
100 ov
=— =1 1
100 sinR+cosR=@+i=£
. a4 a4 4
[CBSE Markmg Scheme, 2016] [CBSE Marking Scheme, 2015]
& Long Answer Type Questions 5 marks each
Q. 1. Evaluate: Sol. Let cotO =x,
tan” 30° sin 30° + cos 60° sin* 90° tan* 60° - 2 tan 45° _
cos? 0° sin 90° [R [Board Term-1, 2015] then /3 cof 6 -4 cot0 + 3 = 0 becomes
2 _
Sol. tan 30° sin 30° + cos 60° sin? 90° tan? 60 Ba-gt 3 =0 1
— 2 tan 45° cos? 0° sin 90° or, V3x2-3x-x+ 3 =0
2 or, (x-B3)Bx-1) =0
= (L] Xl+l><(1)2><(\/§)2—2>(1><12><1 1
3 22 x =3 or — 1
. V3
=ZX5+t7 X1 Xx3-2x1x1x1.
3.2 2 or, c0t9=\/§0rcot6=i 1
1+9-12 va
_ 1.3 5= +6‘ 0 =30°or 0 = 60°
- If 0 = 30°, then
= -2__1  [CBSE Marking Scheme, 2015] 5 1Y
=673 | arking Scheme, 2015] cot?30° + tan?30° = (\3)% + )

Q.2.1If V3 cot? 0 —4cot 0 + 3 = 0, then find the value

=3+
of cot? 6 + tan? 6.

3
10
3

W[



If 6 = 60°, then or, B+ C-A =45 (i) 1
Adding eqns. (i) and (ii), we get
cot? 60° + tan® 60° = [L) + (V3)? 2B = 75°
3
1 or, B =375° 1
-3 +3= ? 1 Now subtracting eqn. (ii) from eqn. (i),
Q.3.Inan acute angled triangle ABC, if sin (A + B-C) 2A-C) =-15
1 1 f or, A-C=-75° ...(iif)
—Eandcos(B +C—A)—ﬁ,1nd4A,4B A+B+C=180° 1
and ~C. or, A+ C =1425° ..(iv)
Sol. We have Adding eqns. (iii) and (iv),
sin(A+B—C)=%=sin30° 2A =135°
X ) or, A =675°
or, A+B-C :30l (1 and C = 75°
andcos (B+ C-A)= N = cos 45° Hence, /A =675, /B=375and /C=75°1

TOPIC - 2

Trigonometric Identities

& Revision Notes

> An equation is called an identity if it is true for all values of the variable(s) involved. A
» An equation involving trigonometric ratios of an angle is called a trigonometric identity if
it is true for all values of the angle.
In A ABC, right-angled at B, By Pythagoras Theorem,
AB* + BC? = AC? ..(i)
Dividing each term of (i) by AC?,
AB* BC* _ AC?
AC* AC*  AC? C B
(AB)Z (BC)Z ACY
or Z = ==
AC AC AC
or (cos A)? + (sin A)? =1
or cos? A +sinA =1 ...(id)
This is true for all values of A such that 0° <A <90°. So, this is a trigonometric identity. Now
divide eqn.(i) by AB2
AB* BC* _ AC?
w2 e T T
AB® AB AB
ABY (BCY _ (ACY
or — | +=| ==
AB AB AB
or 1+ tan’?A =sec’A ...(iif)

Is this equation true for A = 0°? Yes, it is. What about A = 90°? Well, tan A and sec A are not defined for A = 90°.
So, eqn. (iii) is true for all values of A such that 0° <A < 90°.
Again dividing eqn. (i) by BC2

AB* BC?  AC?

_+_ - —
BC? BC? BC?



ABY' (BCY' _
or BC BC) ~

or cot? A+ 1 = cosec® A

(i)

(iv)

Note that cosec A and cot A are not defined for all A = 0°. Therefore eqn. (iv) is true for all value of A such that

0° < A<90°

Using these identities, we can express each trigonometric ratio in terms of other trigonometric ratios, i.e., if any
one of the ratios is known, we can determine the values of other trigonometric ratios.

How is it done on the GREEN BOARD?

AP hat —
Q rove that sec O—tan 0

_ 1+sin6
cos 0
Solution
1

Step I. LH.S. = m

Multiplying with sec 6 + tan 6
1 " secO+tan6

LHS. = ccco_tane  seco+tand

&’ Very Short Answer Type Questions

[AD] Q.1.If x = 2sin* 0 and y = 2 cos? 0 + 1, then find the
value of x + y. [CBSE SQP, 2020-21]

Sol. x+y=2sin’0 +2cos’0+1 %
= 2(sin® O + cos? 0) + 1
(As sin®x + cos®x = 1)
=13} Y
[CBSE Marking Scheme, 2020-21]
Detailed Solution:
We have
and
Then,

x =2sin’0
y=2cos’0 + 1
x+y=2sin’0+2cos’0+1 %
= 2(sin?0 + cos® Q) + 1
=2x1+1
[ sin®0 + cos® 0 = 1]
=2+1=23. 1
1
[AI] Q. 2. Find the value of (sin26+—)
AL Q 1+tan®0
[CBSE Delhi Set-I, 2020]

Sol. sin%0 + 5= = sin?0 +

1+tan”0 sec’@

[+ 1+ tan®0 = sec’ 0] 5

_ secH+tan6
sec’0—tan?0
[-- (a+Db)a-Db)-=a%-Db?
sec O +tan 0

[-- sec?0—tan?0 = 1]

1 . sin®
cosO cos0

1+sin6
coso

= RH.S.

1 mark each

= sin?0 + cos’0
[..-

=1. [ sin?0 + cos?0 = 1] %
Q. 3. Find the value of (1 + tan?6)(1 - sin 0)(1 + sin 6).
[CBSE Delhi Set-I, 2020]

Sol. (1 + tan?@)(1 — sin B)(1+ sin 0)
[~ 1+ tan? 0 = sec? 0]
= sec?§(1 —sin B)(1 + sin 0)
= sec? (1 — sin? B)
[ (a-b)@a+b) =a*-b] %

sec?® x cos?0[ . 1—sin® 0 = cos? 0]

= cos 0]
secO

—— Xcos?0 [ secO= 1
cos” 0 cos0

=1, ¥
[CBSE Marking Scheme, 2020]
Q.4.If sin A + sin”> A = 1, then find the value of the
expression (cos? A + cos* A).
+ [U/[CBSE OD Set-1, 2020]
Sol. Given, sin A + sin?A =1
= sinA =1- sin?A = cos’A V2



On squaring both sides, we get
sin?A = cos*A
= 1-cos>A = cos*A
= cos?’A + cos*A = 1. 23
Q. 5. Find the value of sin 23° cos 67° + cos 23° sin 67°.
[R/ [CBSE OD Set-II, 2020]
Sol. sin 23° cos 67° + cos 23° sin 67°
= sin 23° cos (90° — 23°) + cos 23° sin (90° — 23°)
= sin 23° sin 23° + cos 23° cos 23°
[~ cos (90° — B) = sin 6 and sin (90° — 0) = cos 0] V2
= sin? 23° + cos? 23°
=1 [sin?A + cos?A = 1] ¥
Q. 6. Find the value of sin 32° cos 58° + cos 32° sin 58°.
[R/ [CBSE OD Set-III, 2020]
Sol. sin 32° cos 58° + cos 32° sin 58°
= sin 32° cos (90° — 32°) + cos 32° sin (90° — 32°)
= sin 32° sin 32° + cos 32° cos 32°
[+ cos (90° — 0) = sin 6 and sin (90° — 6) = cos 0] ¥2

Q.8.If tana = % , find the value of sec a.

= sin® 32° + cos? 32°
=1 [sin®0 + cos?6 = 1] ¥
Q.7.1fsin O + cos O = /2 cos 6, (0 # 90°) then the value

of tan 0 is : [CBSE SQP, 2020]

Sol. \/2 -1
Detailed Solution:
sin® + cos 6 = \/E cos 6

[CBSE SQP Marking Scheme, 2020]

or, sin6 + cos6 _ \/E v
cos6
or, sin® cosO _ \/E
cos® cosH
or, tan0+ 1 = \/E
ofr, tan 0 = \/5 -1. 1

[CBSE Delhi Region, 2019]

Topper Answer, 2019

Sol. i & = 5.
laL -
I A . y B, 2, 2 ]
/ dee2,y - ) + oy
5 deoa’x 2 1+ /___5"1‘1
k]Q,/ /
= |+ 25 il
= B R
7 luy428
| wq )
P pee*oL = 169 o ees = 13
v b

Q. 9. Write the value of cot?0 - ——;
sin“ 0

[CBSE SQP, 2018]
= cot?0 — cosec? 0

Sol. cot?0 -

sin%0

= cot?0—1-cot® 0
= —1 1
[CBSE Marking Scheme, 2018]

1

Q.10.If k + 1 = sec?0(1 + sin 0)(1 — sin 0), then find the
value of k. + [Ul [Board Term-1, 2015]

Sol. k+1=sec?0(1 + sin 0)(1 —sin 0)
or, k+1=sec?6(l-sin’0)
or, k+1=sec?0.cos’0 [ sin?0 + cos?0 = 1]

or, k+1=sec?0 X

sec’
o, k+1=1 b3
or, k=1-1 b2
k=0. [CBSE Marking Scheme, 2015]



Short Answer Type Questions-I|

cot? o
= cosec d.

Q. 1. Prove that: 1 +

1+ coseca

[CBSE OD Set-I, 2020]

cot? o

Sol. LHS =1+

1+ cosec o

cosec’ o —1
1+ cosec o

(1+cosec ou)(cosec o — 1)
1+ cosec o

=1+ 1

=1+ coseca —1
= cosec a. = R.H.S.
. L.H.S = R.HS. Hence Proved. 1
Q. 2. Show that tan*0 + tan”0 = sec*0 —sec’0
[CBSE OD Set-I, 2020]
LHS. = tan*0 + tan’ 0
= tan?O(1 + tan® 0)
= tan® 0 X sec’ 0 1
= (sec? 0 — 1)sec’ 0
=sect 0 —sec’0 = RHS.
L.H.S =RH.S. Hence Proved. 1
Q. 3. Express the trigonometric ratio of sec A and tan A
in terms of sin A. [Board Term-1, 2015]

Sol.

Sol. secA = 1 = L 1
0sA  1_sin?A
and tan A = sinA _ sinA 1

cosA \/1 —sin® A
[CBSE Marking Scheme, 2015]

2 marks each

Q. 4. Prove that:
(sin® 8+ cos* 0)

Asin YT cos Y) [Board Term-1, 2015]
1-2sin?60cos? 0

=1

(sin4 0+ cos* 0)
1-2sin*6cos*0

Sol. LHS =

_ (sin®0)” +(cos’0)°
1-2sin%0cos?0

(sin2 0 + cos? 9)2 —2sin% B cos” O
1-2sin®0cos*6

a2 2
_ 1 ZsTnzecosze _1—RHS 2
1-2sin“0cos” 0
Hence Proved
[CBSE Marking Scheme, 2015]

COMMONLY MADE ERROR

2 Some students make mistakes to prove
the sum and become confused.

2 Follow step by step simplification to avoid
errors.

y
¢ Short Answer Type Questions-Ii 3 marks each

Q.1.sin 6 + cos 6 = /3, then prove that

tan 0 + cot6 =1 [CBSE SQP 2020]
[CBSE Delhi Set-1, 2020]

Sol.sin 6 + cos © = /3 = (sin 6 + cos 0)> = 3 1
=1+ 2sinBcos®=3=sinbcosO =1 1
sin® cos®

cos  sin®

[CBSE SQP Marking Scheme, 2020]

Sotan 0 + cot© = 1 1

Detailed Solution:

Given sin® + cos O = /3

Squaring on both sides,
(sin 0 + cos 0)? = (V3)* 1

sin?0 + cos*6 + 2sin 6 cos O = 3
1+2sinBcosO =3
2sin0cosH =2

sinBcosO =1

(@)1

tan 6 + cot 0 = sin® C.Ose
cos® sin®
_ sin*0+cosd
cosBsin®
_r
" cosOsin®
1 . .
=" 1  [From equation (i)] 1

Hence Proved
Q. 2. Prove that:
2(sin® 6 + cos®0) — 3(sin*6 + cos?0) + 1 = 0.
[CBSE Delhi Set-II, 2020]
Sol. LH.S.
=2 (sin®0 + cos®0) - 3 (sin*@ + cos*B) + 1
= 2 [(sin?0)° + (cos?0)’] -3 (sin*O + cos*0) + 1 1



= 2 [(sin?0 + cos?O)(sin* O — sin®0 cos> O + cos* 0]
—3(sin*0 + cos*0) + 11
[ a®+ b= (a+ b)@a®-ab + b?)]
= 2 (sin*0 — sin®0 cos?O + cos*0)
-3 (sin*0 + cos*0) + 1[- sin®0 + cos?0 = 1]1
= —sin*0 — cos* 0 — 2sin’ 0 cos? O + 1
= — (sin*0 + cos*0 + 2sin’0 cos?0) + 1
= —(sin?0 + cos?0)* + 1
[ (a+b)?=a>+ 1+ 2ab] V4
=-1+1
=0=RHS.

Q. 3. Prove that:

Hence Proved. %2
cot O+ cosecO -1 _ 1+ cos 0
cot 6 —cosecH+1 )

sin 0

[CBSE Delhi Set-III, 2020]
cotO+cosec6-1

Sol. LHS. = ————
cot®—cosec0+1
c9sg+ .19_1
_ sin sin
" cosO 1 V2
————+1
sin® sin®

sinB(cos® —sin6 +1)

= 2
sin B(cos6 +sin6 —1)
_ sinBcosO - sin” 0 + sin@
sin©(cosO +sin 6 —1)
_ sin®cos +sin 6 — (1— cos0) 1
sinB(cosO +sin 6 —1)
sin0(cos0 +1) —[(1 —cosB)(1 + cos0)] VA
= 2

sinB(cosO +sinb —1)

(14 cos0)(sin®—1+cos0)
sinB(cosO +sin 6 —1)

1+ cosB
sin 6
= RH.S. Hence Proved. V2
[AI] Q.4.1f sin 6 + cos 6 = /2, prove that tan 6 + cot 6 = 2.
[CBSE OD Set-I, 2020]
[CBSE SQP, 2017] [Board Term-I, 2015]
sin® + cos® = V2
On squaring both the sides, we get
(sin 0 + cos 0)> = (+2)?

= sin?0 4 cos?0 + 2sin 0 cos O = 2

Sol. Given,

= 1+2sin®cos =2
= 2sinfcosb =2-1=1
1 .
= sin® cos® 2 -1
Now, tan 6 + cot 6 = sin® c.ose
cosf sin®
sin29+cfosze _ 1 ’ (i) 1
cos0 sin® cosO sin6

From (i) and (ii) we get
tan 0 + cot® =2 1

Q.5.1If 1 + sin® @ = 3 sin O cos 6, prove that tan 6 = 1

or 1. [CBSE OD Set-1I, 2020]

2

Sol. Given, 1 + sin*6 = 3 sin  cos 6
On dividing by sin?#8 on both sides, we get
1

sin’9

+1=3cot6 1

[ cotO = c'ose]
sin 6

cosec’0 +1 =3 cot 0

-

= 1+ cot?0 +1 =3cotd

= cot?9—3cot® +2 =0 1
= cot?6-2cotO-cot®+2=0

= cotO(cot0—-2)—1(cot0-2) =0

= (cot®—2)(cot0-1) =0

If cot® =1or2

Then, tan® =1or %

Hence proved. 1
cos?(45° + 0) + cos?(45° — 0) -1
tan (60° + 6) tan(30° - 0)
[CBSE OD Set-III, 2020]
c0s?(45° + ) + cos*(45° — 0)
tan(60° + 6)tan(30° —0)

Q. 6. Show that :

Sol. L.H.S.

c0s*(45° + ) + cos*{90° — (45° + 0)}
tan(60° + 8) cot{90° — (30° — )}

_ c0s*(45° +0) + sin*(45° + 0)

~ tan(60° +8)cot(60° + 6) !
[+ cos?0 + sin?0 = 1 and tan 6 = L]
cot®
1
1
=1=RHS. Hence, Proved. 1

Q. 7. Prove that:
(sin 6 + cosec 0)2 + (cos O + sec 0)2 = 7+tan0 +
cot? 0 [CBSE Delhi Set-I, II, III, 2019]

Sol. LHS = sin?0 + cosec?0 +2sin 0 cosec 6 + cos? 0
+ sec?0 + 2 cos O secO1
= (sin?0 + cos?0) + cosec?B + sec? O

2sin®
- +

sin®

cos0
+

cos

=1+1+cot?0+1+tan’0+2+2 1%
=7 4 cot?® + tan?6 =RHS Hence Proved %
[CBSE Marking Scheme, 2019]

1
Q.8.If secb =x + 4—,provethatsec9+tan9=2xor
x

zi’ [CBSE Delhi Set-I11, 2019]
X
1
Sol. sec) = x+—
4x
1 1
29 = x*+ +2x—
sec 16x%  4x



1 1
1+ tan’0 = x2+—2+7

16x* 2
1 1
tan2@ = x* + +--1
an 16x2 2
1 1
29 = x2+ -—
tan” 0 o 2
tan?0 = x>+ 2L
16x* 4x
2
tan’6 = (x - i) 1
4x
Taking square root on both sides
tan6 = J_r(x - i)
4x
If tan 0 = X—i
an 0 = i
Given, sec = Xx+—
4x
Now, tan 0 + sec ® = 2x
If tan@ = _(x_i)__ﬂi 1
anv = 4x 4x
. 1
Given, secO = x+—
4x
N 6+ tanf = ——+-— = 1
ow, sec an 0 = PR
Hence Proved.
2cos’6-1
Q. 9. Prove that: cot® —tan 6 = ?0576
sin6cos0

[CBSE SQP, 2018]

Sol. LHS = cot®—tan 6 1
_ C?se B sin 6 "
sin® cos6

cos’0—sin?0

- sin® cosO -
c0s?0—1+cos?0
= — 1/2
sin® cosO
2 —
= w = RHS Hence Proved
sin 6 cos6

[CBSE Marking Scheme, 2018]
Q. 10. Prove that: sin 0 (1 + tan 6) + cos 0 (1 + cot 6) = sec6

+ cosecO [CBSE SQP 2018]
Sol. LHS =sin 6(1 + tan 0) + cos 6(1 + cot 0) 1
= sine(1+ﬂj+cose(1+ Cf)sej
cos0 sin @

. cos6 +sin6 sin® + cosO
= sin@ ———  |+cosO| ———— | 1
cos6 sin©

0.2 2
= (cos 6 + sin 0) w
cosOsin 6
- M = cosec ® + sec = RHS 1
cos0sin®

Hence Proved
[CBSE Marking Scheme, 2018]

cos’0+sin®0 cos’0-sin’6

Q. 11. Prove that:

cos0 +sin6 cosO —sin0

[CBSE Board Term-1, 2015]
cos’0+sin’0 cos’O—sin®0
cos0 +sin6

Sol. LHS

cosO—sin6

(cos® +sin B)(cos> O + sin” O — sin O cosO)
(cos6 +sin 6)

(cos® —sin B)(cos? O + sin® O + sin O cos6)
(cos6 —sin 0)

= (1-sin 0 cos 6) + (1 + sin 6 cos 0) 1
=2-5in 0 cos O + sin 6 cos O 1
=2=RHS Hence proved.

Q.12.If bcos 6 = a, then prove that cosec 6 + cot 6

_ fb+a
b-a’

[CBSE Board Term-1, 2015]

Sol. A
bk
(«/bz—az )k
0
B uk C
. a
Given, cosb = —
AC? = AB?>- BC?
AC = Jv? -d%k
0 b t0 -
cosec = ————,cotf = ———
Vb2 —a? Vb2 —a?
b+a b+a

cosec O + cot 6

[CBSE Marking Scheme, 2015]

1-cos6
1+ cos6

Q. 13. Prove that: (cot 0 — cosec 0)> =

[CBSE Board Term-1, 2015]
LHS = (cot 6 — cosec 6)*

_ cose_ 1 ’
“ | sin® sin®

_ cos@—l2
~ | sin®

Sol.




_ (1—cosO)2 e

sin? 0 + cos® 0 = 1)

COMMONLY MADE ERROR

sin®@
(1-cos®)> = iometitudents tried to prove the identity
= (1-cos8) y getting

_ (I-cos6)(1—cosb)
(1-cosB)(1+cosB)

1—cosH
1+ cos©

= RHS Hence proved.

[CBSE Marking Scheme, 2015] 3

1-cosb
cotO-cosecO=———~
1+ cos6

Students must be advised not to change

the form of a given identity.

& Long Answer Type Questions

5 marks each

Q. 1. Prove that

sinA —cosA+1 1
sinA+cosA—-1 secA-tanA

[CBSE Delhi Set-I, 2019]

sinA—cosA+1

secA + tan A

_ (secA+tanA) «

B (secA—tan A)

sec’ A —tan* A

(secA—tan A)

Sol. LHS = sinA+cosA-1 secA—tanA
Dividing num. & deno. by cos A, - 1 =RHS Hence Proved. 1
_ tanA-I+secA 1 secA —tan A
tanA +1—secA Q. 2. Prove that:
tan A—1+secA tan> A cosec’A 1

- (tanA —secA)+ (sec2 A—tan? A) 1 tan?A-1 sec* A—cosec’A - 1-2cos” A
_ tanA—1+secA [CBSE Delhi Set-II, 2019]
(tanA —secA)+(1—-secA—tan A) & )
sin” A 1
-1 1 2 w2 A
= = =RHS 1 — _cos”A sin” A
tanA—secA secA—tanA sak Lk = sin? A T 1 4
Hence Proved oA~ cos*A sin*A
[CBSE Marking Scheme, 2019] sin? A cos? A

Detailed Answer : sin? A—cos>A  sin? A—cos® A

LHS =

sinA —cosA+1

1

; : S 1%
sinA+cosA-1 sin? A — cos® A
sinA —-cosA+1 1+sinA 1

= 1 = = H P d 1y
sinA+cosA—1 1+sinA 1-2cos” A ence Proved 12

(sinA — cosA+1)(1+sinA)

sinA+cosA—1+sin® A+cosA sin A —sin A

[CBSE Marking Scheme, 2019]

Q. 3. Prove that:

_ (sinA—cosA+1)(1+sinA) L sin sinf
1+ cosA +(1—cos? A)+sin Acos A cot 6+ cosec O cot 6 —cosec 0
_ (sinA -cosA+1)(1+sinA) [CBSE OD, Set-1, 2019]
"~ cosA—cos® A+sin Acos A Sol. No sequence
_ (sinA —cosA+1)(1+sinA) 1 _ sin@ - sin @
cosA(1—cosA +sin A) cosecO+cot® cotO—cosec O

_1+sinA _ 1  sinA __ sin® sin®

cosA cosA cosA cosecO+cot® cosec 6 —cotO



+1 . .
cosec?0— cot? 0 Hence sin® PN sin© X
cosec 0+ cot 0 cot 8 —cosec 6

_ sin6[cosec 6 —cot8 + cosecb + cot 0]

_ sinB(2cosec 0)

1 [CBSE Marking Scheme, 2019]

Q. 4. Prove that:
1 1 1 1

1+sin%0 " 1+ cos?0 " 1+sec?0 " 1+ cosec?0 =2 [CBSE Delhi, Region, 2019]

Topper Answer, 2019

Sol. _ll Yo ornne ] ' 1 e | 4= 1 = D
~ l1amd e | \Flo e  1+82e%e [ +logets

i I N A S B R |

[+Sate S lFiere  boeds | | +easets

= 1/, + 1 4 1 [Ra-ansargier ]
[+umte = L+pdieeto | +caite | + tee2p

- S — + 1 [W‘;-l:..u]
|+ 80 14‘&1;&") ! + codre | +{_L‘ ) a0 eg_'a"m

= | ; IX42e I b lXead®
Bomre Hy‘% | +tods | +core

- oo 2
| + ™8 [+ coa*s
|+ bwte L+coste
= 1+ 4 /
7
= 2
= KRHS LHS= RH.
H‘/Ku;
b)
Q. 5. Prove that: sinA-2sin’ A =tan A _ sinA@=2(1-cos’ 4))
o " 2cos® A—cosA ' - cos A(2cos® A—1) 1
[CBSE Delhi/OD, 2018] [Board Term-I, 2015] )
_ (2cos” A-1)
tanA————— 1%

sin A —2sin® A (2cos* A1)

2cos® A—cosA
cos cos = tanA = RHS Hence Proved 1%
sin A(1-2 sin? A)

=2 2> 1 [CBSE Marking Scheme, 2018]
cosA(2cos? A—1)

Sol. LHS =

Detailed Solution:

Topper Answer, 2018

Sol. || To groves SHA-2SinA .
’I'i " _ 2coc’A-cosA S — e tiRY



Q’Jsmuﬁp, ts e s

s - 25in*A _E o -

2eos*A-cacA e
= sinA [ 1- A _ —

T (;r-_vs " 1) ) .

|| :_sig__.l-[lninfﬂ]] -~ _— =
w L]

A | Lton'd -

_ ’ ".‘."ﬁ{ifa'ﬁ* cor*A ~2ein'A ] [ s scosta =1] .
] CofA L 700t - [sinta4eort _ |

ff =

- sfn_t_{m% s ?;] _
Cotp cOttA =Stn

(1 + pP)sin®0 + 2sin@ + (1-p?) =0

COMMONLY MADE ERROR e

=4-4(1-pY = 4p* 1
2 Some common errors observed were: e L
(i) Working with both sides together. Gin@— =N _ 1EPp .y
(ii) Skipping of necessary steps so as to get 2(1+p%) 1+p%) :
the answer. »
(iii) Some opened the LHS expression but = 7”2_1 -1
failed to simplify and come to the RHS./ pr+1
pz +1
cosec O = pz 1" 1 Hence Proved 1
[CBSE Marking Scheme, 2018]
Ensure that while proving identities Alternative Method:
students proceed with either LHS or Given secO +tan O =p ..(3)
RHS but must not work with both sides we know sec?0—tan?0 =1
simultaneously. (sec 6 + tan 0)(sec 6 —tan 6) = 1

p(sec O —tan 0) =1

Q. 6.If sec © + tan 6 = p, then find the value of cosec 6. 1 .
secO—tan O = — ...(ii)
[CBSE SQP-2018]
Add (i .
Sol. secH +tan®=p dd ( and (i) we get 5
1 sin O 2sec9=p+l -l
= oen p p
cos® cos6
2
=1+ sin ® = pcos O seco =P T2 +1

/ 2

= pN1- sin”@ 1 P
Subtract (ii) from (i)

(1 + sin 6)? = p(1 —sin? ) 173 1

1+sin29+251n6=p2—pzsin29 1 we get 2tan® = p—— =




Q. 7. Prove that:

Sol. LHS =

= cosec 0 + cot ® = RHS

2_
tan 6 = p-1
2p
1
1 cosB
cosec 6 = sin6 _ sin®
cos0
cosec 0 = sec6
tan®
p2+1
__2p
p’-1
2p
p2+1
cosec O = — .
p- -1
Cose_sme*—l:cosec9+cot6

cosO+sin6—-1

[CBSE SQP, 2017-18]

cosf—sinf+1
cosf+sin® -1
sinB(cosO —sinB +1)
sin6(cosO + sin® —1)

$in0cosO —sin 0 + sin O

sin®(cos® +sinB —1)

sinBcos 0 +sin® — (1 — cos? 6)

sinB(cosO +sin6 —1)

sin8(cos0 + 1) —[(1— cos0)(1 + cos6)]

sin®(cos® +sin6 —1)

(14 cosB)(sin® —1+ cosB)

sinB(cosB +sin6 — 1)

(1+cosB)(cos@+sin®—1) 1+cosO

sinB(cosO +sinB —1) sin@

1 cos6
+

sin® sin6

Q. 8.1f cosec O + cot 6 = p, then prove that

cos 0 =

Sol. RHS

pi-1
P+l

p’-1
pr+1

(cosec 0 + cot 8)* —1
(cosec 8 + cot 8)” +1

cosec® 0 + cot® O + 2 cosec Ocot 6 — 1
cosec” 0 + cot? § + 2 cosec Ocot 6 + 1

1+ cot® 8 + cot® O + 2 cosec § cot 6 — 1

cosec” 0 + cosec* @ — 1+ 2 cosec 0 cot 6 + 1

1

Hence Proved 1

[Board Term-1, 2016]

_  2cot 0 (cot 0+ cosec 0) 1
2 cosec 0 (cosec 0 + cot 0)
= C?Se X sin 6
sin©
= cos 8 = LHS. Hence proved. 1
[CBSE Marking Scheme, 2016]
Alternative Method:
cosecH + cot® =p (given)
We know cosec’ 0 —cot?’ =1
(cosec 6 + cot B)(cosec 6 —cot 6) = 1
p(cosec 6 —cot 6) =1
cosec O —cot 6 = 1 ..(i)
p
cosecO + cot® =p ...(ii)
from eq. (i) and (ii)
2
+1
cosec O = P
2p
2
-1
and cot® = P
2p
cos 0 = — e><sinG
sin
= cotOx
cosec
2 -_—
2p  po+1
2
-1
cos 6 = PZ
p +1
Hence Proved
1
[BI Q. 9. If sec 6 + tan 0 = p, show thatsec 6 —tan 6 = ;

Hence, find the values of cos 6 and sin 6.
[Board Term-1, 2015]

1 « (sec® —tan6)

1
Sol. - =
p secO+tan® secO—tan0®
1 = M =secO-tanO 1
p sec"®—tan” 0
Solving, sec 6 + tan 6 = p and sec 6 — tan 6 = 1
p
o o= Yyt el
eget sec —ZP . 2p 1
d 0 = l _1 — pz_l
an tan 0 = 5 p . = 2p 1
2 *-1
cos 0 = ZP and sin 6 = PZ 1
p-+1 p-+1

[CBSE Marking Scheme, 2015]



Q. 10. Prove that b** - a?y* = a?b?, if :
Y

(i)x =asecH,y =btan 6, or

Q. 11. If cosec 6 — cot 0 = /2 cot 6, then prove that
cosec 0 + cot 0 = /2 cosec 0.

(ii)x = a cosec 6,y = b cot 0. [Board Term-1, 2015]

[Board Term-1, 2015]

2 yz Sol. Given, cosec § —cot = V2 cot @
. ) )
Sol. (i) 2 0, v tan”0 Ve Squaring both the sides,
. cosec?® + cot?0 — 2 cosec 0 cot O = 2 cot> 0
Xy o 20 _ or, cosec”0 — cot?® = 2 cosec 0 cot 0 1Y%
or, -4 =sec’d-tan’0 = 1. R 2
a“ b [+ a”=b"= (a + b)a-"D)]
P2 yz — 2P Hence Proved. 2 or, (cosec 6 + cot 6)(cosec 6 — cot 6) = 2 cosec 6 cot 0
. . 1
2 2 Given : (cosec @ —cot @ = /2 cot 6)
(id) = =cosec’0, L =cot?’0 %
a2 b2 2 cosec 0 cot®
or, cosecH + cot0 = —F—=——
Iy 2 \/E cot0
L = cosec*8-cot?0 = 1
or, Z cosec”9 —cot™0 = cosec 0 + cot © = /2 cosec O 1Y%
by o - Hence Proved.
bx*—a%y” =ab Hence Proved. 2 [CBSE Marking Scheme, 2015]
Visual Case Based Questions 4 marks each
Note: Attempt any four sub parts from each = 20 = 60°
question. Each sub part carries 1 mark = 0 = 30°. 1

Q. 1.'Skysails' is that genre of engineering science that (ii) The value of tan 30°. cot 60° is:

uses extensive utilization of wind energy to move @ 3 (b)
a vessel in the sea water. The sky sails technology
allows the towing kite to gain a height of anything
between 100 m to 300 m. The sailing kite is made
in such a way that it can be raised to its proper
elevation and then brought back with the help of

[SSH
&=

(9 1 (d)

Sol. Correct option: (d).

. X : Explanation:
a telescopic mast that enables the kite to be raised
. 0 oo 1 1
properly and effectively. tan 30° X cot 60° = 7 X N
Based on the following figure related to sky sailing
answer the questions: + = 1 1
3

(iii) What should be the length of the rope of the kite
sail in order to pull the ship at the angle 6 and be
at a vertical height of 200 m ?

(a) 400 m (b) 300 m
(c) 100 m (d) 200m
Sol. Correct option: (a).
Explanation: In AABC, we have
6 = 30°, AB =200 m
Perpendicular ~ AB

I~ —— —_ Then, sin30° = ———— = —
Hypotenuse AC

(i) In the given figure, if tan 6 = cot (30° + 6), where 6

and 30° + 0 are acute angles, then the value of 0 is: N 1 _ 200
(a) 45° (b) 30° 2 AC
(c) 60° (d) None of these _
Sol. Correct option: (b). = 1 AC =400 m. 1
Explanation: Given, tan 6 = cot(30° + 0) (iv) If cos A = =, then the value of 9 cot? A —1is :
= tan[90° — (30° + 0)] 2
= tan(90° - 30° - 6) (@) 1 (b) 3
= tan 6 = tan(60° - 0) (€ 2 (d) 4
= 0=060°-6

Sol. Correct option: (c).



1
Explanation: Given, cos A = E

= cos A = cos 60°
= A =60°
Then, 9 cot? A—1 = 9(cot 60°)* - 1
1\
() -
= 9x 1 1=3-1
3
=2 1
(v) In the given figure, the value of (sin C + cos A) is:
(@ 1 (b) 2
(0 3 d) 4
Correct option: (a).

Sol.

Explanation: We have,
AB =200 m and AC = 400 m

[Proved in Q.3]
Then, sinC + cosA = £+£
AC AC
= 2X ﬁ
AC
— 220 _y 1
400
. Authority wants to construct a slide in a city park

for children. The slide was to be constructed for
children below the age of 12 years. Authority
prefers the top of the slide at a height of 4 m above
the ground and inclined at an angle of 30° to the
ground.

Based on the following figure related to the slide
+

answer the questions:

A

30°
B
(i) The distance of AB is :
(a) 8m (b) 6m
(c) 5m (d 10m
Sol. Correct option: (a).

Explanation: We have, ZB = 30° and

AC=4m
Then, sin 30° = A—C
AB

1 4
= =
2 AB
= AB =8 m.

(ii) The value of sin® 30° + cos® 60° is:

(@) (b)

(©) (d)

B W R
N|W N

Sol. Correct option: (b).
Explanation:

sin® 30° 4 cos? 60° =

|
—
N | =
———
(58]

+
—
N | =
——
(8]

1
(iii) If cos A = > then the value of 12 cot? A — 2 is:

(@ 5 (b) 4
() 3 (d 2
Sol. Correct option: (d).
Explanation: since, cos A = %
= cos A = cos 60°
= A = 60°
Then 12 cot? A - 2 = 12(cot 60°) — 2
2
1
=12[—=| -2
(%)
=12x 1 -2
3
=4-2=2.

1

(iv) In the given figure, the value of (sin C X cos A) is:

(@) (b)

(©) (d)

=
Gl N =

Sol. Correct option: (b).
Explanation: Since, AC L BC,

then ZC=90°
sin C X cos A = sin 90° X £
AB
=1X é
8
_1
2

1

(v) In the given figure, if AB + BC = 25 cm and AC =

5 cm, then the value of BC is:

(a) 25 cm (b)

(c) 10 cm (d)
Sol. Correct option: (d).

15 cm
12 cm
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Explanation: We have, ZC = 90° = 625 -50x + x* = x% + 25
AB 4+ BC =25 cm and AC = 5cm = 50x = 600
Let BCbe x cm, then AB = (25-x) cm 600
By using Pythagoras theorem, = =0 = 12
AB? = BC? + AC?
- (5 - x2) =2+ (5)2 Hence, BC =12 cm. 1
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