23. Trigonometric Ratios and Trigonometric
Identities

Let us Work Out 23.1

1. Question

[ have drawn a right angled triangle ABC whose hypotenuse AB = 10 cm., base
BC = 8 cm. and perpendicular AC = 6 cm. Let us determine the values of sine
and tangent £ABC.

Answer

Given, a right angled triangle with AB = 10cm(hypothesis), BC = 8cm (base)
and AC = 6cm (perpendicular)

Need to find out the value of sinf and tan®

. erpendicular
= now, we know that sinf = L
hypothesis

erpendicular
And tapp = TR

base
AC
= sinf = —
AB
-5
10
=0.6 cm
AC
= tanf = —
BC
6
8
=(0.75cm
2. Question

Soma has drawn a right angled triangle ABC whose ABC =90, AB = 24 cm. and
BC =7 cm. By calculating, let us write the value of sinA, cosA, tanA and cosec
A.

A

A,

Answer



Given, AB=24,BC=7

Need to find the values of sinA, cosA, tanA and cosecA

= [from the figure, AC is hypothesis, AB is base and CB is perpendicular]
= AC? = AB? + BC?

= AC? = (24)? + (7)?

=576 +49

=625

= AC? = 625

= AC=25

\ erpendicular
= sinA = L
hypothesis

518

1
| =

[ ]
L

=0.28

= sinA =0.28

base

= C0SA = ——
hypothesis

_AB
AC

=0.96

= cosA = 0.96

erpendicular

base

=0.29

= tanA = 0.29

hypothesis
= coSeCA = —2bo 5
perpendicular



= cosecA = 3.57
3. Question

If in a right angled triangle ABC, £C=90°, DC = 21 unit and AB = 29 units, then
let us find the values of sinA, cosA, sinB and cosB.

Answer
Given, BC =21 and AB =29

Need to find the values of sinA, cosA,sinB,cosB

perpendicular base

and cosB =

= sinf = —
hypothesis hypothesis

= AB2 = AC? + BC?
= (29)% = AC? + (21)2

= 841 =AC? + 441

= 400 = AC2
= AC=20
. BC
= - ==
sinA A8
=21-0.72
29
AC
= - ==
COSA e
=29-0.68
29
. AC
= - =
sinB a8
=29-0.68
29
EC
= - ==
cosB e
=21-0.72
29

4. Question



~

If cos® = — . cos then let us determine the values of all trigonometric
25

ratio of the angle 6.

Answer

7
2

Given, cosB =

[4]]

Need to find the trigonometric ratios

base
>cosh = —
hypothesis

[we know that hypothesis? = perpindicular? + base?]

= (25)% =P% + (7)?

= 625=P2+49
= 576 = P2
=>P=24
) erpendicular
= sinf = EETTEERE
hypothesis
24
=—=096
25
base
= cosf = S —
hypothesis
7
=—=0.28
25
erpendicular
= tanf = %
ase
24
=—_=342
7
base
= coth = ——
perpendicular
7
=—=0.291
24
hypothesis
= cosech = — 8
perpendicular
25
=22-1.04
2
hypothesis
= sech = }rpb—
ase
25
==2=357



5. Question

If cot O = 2, then let us determine the values of tan 6 and sec 6 and show that
1+ tan? 0 = sec? 0.

Answer
Given, cotB = 2

Need to show 1 + tan?0 = sec?0

Scoth = —== =3

perpendicular

perpendicular _

1
= tanf = .

base
= hypothesis? = perpindicular? + base?
=1+ 22
=5
= hypothesis = V5
hypothesis _ 45

= sech = s "

=>1+tan’6=1 4 G)z

B
~ LHS = RHS
6. Question

If cos B = 0.6, then let us show that, (5 sin 8 - 3 tan 0) = 0.
Answer

Given, cos6 = 0.6

base
>cosh = ———
hypothesis
&
10

=0.6=

| W



[we know that hypothesis? = perpindicular? + base?]

= (5)? = P2 + 32

= 25=P2%2+9
=>P=4
) erpendicular
= sinf = L
hypothesis
_4
3
erpendicular
= tanf = EEETCCETE
base
_4
3

= 5sin0 - 3tanO
5(9)-3(2)
=4-4

=0

Hence, proved

7. Question

If cotA = _ cot then let us determine the values of cos A and cosec A
7.5

and show that 1 + cot? A = cosec?A.

Answer
. 4
Given, cotA = —
7.3
base
Sc0tA = —
perpendicular
_ 4
7.3

[we know that hypothesis? = perpindicular? + base?]
= h? =752 + 42
=72.25

=>h=85



bhase

= C0SA = ——
hypothesis
_ 4
8.5
hypothesis
= cosecA = —P—F
perpendicular
_ 85
7.3

= 1+cot?’A=1 4 (i)z

=]

=1.28

.2
= cosec?A = (E‘)
7.5

=]

2.2
6.2

o

o
[5}]

=1.28
~ 1+ cot?A = cosec?A

8. Question

If sin C = —. then let us write by calculating, the value of cos C x cosec C.

W | 12

Answer
) ) 2
Given, sinC ==
3

) erpendicular
= sinC = L
hypothesis

Wl | B

[we know that hypothesis? = perpindicular? + base?]

= 32=22 +b?

= 9 =4 + b2
=b=45
= cosC — base

hypothesis



__ hypothesis

perpendicular

wl

= cosC x cosecC =¥2 x

w |
B3| wa

il

v
2

9. Question
Let us write with reason whether the following statements are true or false :
i. The value of tan A is always greater than 1.

ii. The value of cot A is always less than 1.

. 4
iii. For an angle 6, it may be possible that s;n 8§ = —.
3

12
iv. For an angle a, it may be possible that, sec ¢ = —.
3

q
v. For an angle 8 (Beta) it may be possible that, cosec f = —.
13

vi. For an angle 6, it may be possible that, cost =

|

Answer
(i) TRUE
Let us consider ABC as a right angled triangle where 2B = 90°

opposite side
= tanA = Spposte =ite

adjacent side

BC

AB

Let us assume that BC is greater than AB

Ex:BC=6and AB=2

= tanA = g



s tanA > 1
(ii) FALSE
Let us consider ABC as a right angled triangle where 2B = 90°

adjaent side
= cotA = J—
opposite side

AB

EBC

Let us assume that AB is greater than BC
Ex:BC=2and AB=8
= cotA = g
=4
- CotA > 1
(iii) FALSE
: . 4
Given, sinf = 3

= sinf = 1.33

= From the trigonometric ratios we know that sinf value must lie between
0° to 90°

And sin90 =1

(iv) FALSE

1

%]

Given, seca = —
ps
= seca = 2.4

= 2.4 does not lie between 0 and 2

(v) TRUE

o

Given, cosef =

(=

3

= cosecf3 = 0.38
= The value of cosec lie between 2 and 1

(vi) TRUE

Given, cgsB =

oo

= cos0=0.6



= The value of cos lie between 0 and 1, i.e 0° to 90°

Let us Work Out 23.2
1. Question

In the window of our house, there is a ladder at an angle of 60° with the
ground. If the ladder is 2v3m. long, then let us write by calculating with
figure, the height of our window above the ground.

Answer
Given, length of ladder is 2v3 m

Angle is 60°

C B
& o

= £C =60° and AC = 2V/3
Need to find out AB
= we know, sin60 = V3

2

) erpendicular
= sinf = TS
hypothesis

=3
= the height of the window = 3m
2. Question

ABC is a right angled triangle with its 2B is 1 right angle. If AB = 8V/3 cm.
andBC = 8 cm,, then let us write by calculating, the values of ZACB and 2BAC.

Answer
Given, 2 B =90°

Need to find 2 A and 2 C



—

= from the figure 2 ACB, tapg = 232
g

=tanf = 3

3. Question

In a right angled triangle ABC, £B=90°, £A=30° and AC = 20 cm. Let us
determine the lengths of two sides BC and AB.

Answer

Given, 2 B=90°and £ A = 30°
AC =20

4. Question

In a right angled triangle PQR, 2Q=90°, ZR=45°; if PR = 3v/2, then let us find
out the lengths of two sides PQ and QR.

Answer

p

2
To Find: PQ and QR
Given: PR = 3v/2 and £Q=90°, LR=45°

Perpendicular

sinf =
Hypotenuse
P
sin 45° = —?
3vV2

Now, we also know that

base
cosf=——
hypotenuse



R
cos 45° = R
3\,@
1 QR
\.,E B 3\.,"'5
QR=3

Hence PQ = 3 units and QR = 3 units
5 A. Question

Let us determine the values of :
sin245° - cosec?60° + sec230°
Answer

= s5in4h =

=
M'I|"'

2
= cosecbd = —
W 3
2
= sec30 = —
W3

= sin%45 - cosec?60 + sec?30

5 B. Question

Let us determine the values of :

sec245° - cot?45° + sin230° - sinZ60°

Answer

= sec45 =2
= cot45=1
= sin30 = 51

. E]
= 5in60 = 5y

= sec?45 - cot?45 -sin?30 -sin260



4 4
=4‘—1—3
4
=0

5 C. Question

Let us determine the values of :

D . D 1 ¥ 1 ¥
3tan- 45" —sin- 60° — —cot~ 30° — —sec- 45°

3 8

Answer

= tan45 =1

. V3
= sin60 = 5

w3l

= cot30 = v

= secdb = /2

= 3tan® 45 — sin® 60 — Eln:n::rt2 30 — ésec2 45

4 g
:2___2

4 4
=1

5 D. Question

Let us determine the values of :

':I' ¥ . D ¥
—cot“30% + 3sin- 60° — 2 cosec” 60°

Answer
= gin60 = “’;
= cot30 = 3

tan~ 30°

| W



= cosecbl =

al

%]

W

= tan30 = i,
3

= zmtz 30 + 3sin?60 — 2 cosec?60 — ztan2 30
)+ 3(D) —2(3) -2
i+ 3()-2()-:

_48+27-32-3
12

5 E. Question

Let us determine the values of :

ln:t:rs 30°

_ fan 60°

1 . o cos30°
2511145

"

Answer
\ 1
= sindsk = —
W2
NE]
= c0s30 = 3
= tan60 = 3

1
-cos30 tans0
=i +

i51'114‘5 cos3(

z

1 \,'E —
=15+ 2

= va

z{ﬁ] -
=(Cx2v2) + 2
=242

3

5 E. Question

Let us determine the values of :



¥ ¥ 3 I
cot” 30% — 2cos” 60° —ISEC' 45% — 4 sin 30°

Answer

= cot30 = 3
= c0s60 = -
= sec45 = /2

\ 1
= s5in30 = 3

= cot?30 — 2 cos?60 — zsec2 45 — 45sin? 30

5 G. Question

Let us determine the values of :

2tan 30°cosec60°

sec” 60° — cot” 30° — :
1+ tan~ 30°

Answer
= cot30 = 3

2
= cosechld = =
N

= tan30 = iﬁ
W 3

= sec60=2

2tana0coseca(
1 +tanZ®30

=

1 2
2H—=H—
w3 3

Z
3



4

=_E_l=1
14=
2

= sec?60 - cot?30 -1
=22+/32 -1

=0

5 H. Question

Let us determine the values of :

tan 60° —ta 30°
1+ tan 60° tan 30°

< cos 60° cos30° + sin 60°sin 30°

Answer
1
= c0s60 = 3
1
= tan30 = —
W3
V3
= c0s830 = >y

= tan60 = 3
= g5in60 = “’;

\ 1
= 35in30 = J

tane0—tan30
1 + tanadtan30

tane0—tan30

——  + cos60 cos30 + sin60 sin30
1 + tan&adtan30

=
m'l|"'

+ +

-
r'“']'|r-u|'l

V3
2

[
b |

=
]

_l_

_
v 3
— +
4

l.,."§
4



-
MI|r.u|'l

1
= — _|_
W3
5 I. Question

Let us determine the values of :

. 2 40 2 =no 230°
1—sm” 30"~ cos” 60" +¢cos” 30" 600 tan309)

1+sin-30° cosec”90° —cot?90°

Answer

= s5in30 = -
1

= cos60 = 3
V3

= c0s830 = >y

= cosec90 =1

= cot90=0

= tan30 =

el
r.u'l|"'

= g5in60 =

=
M|r_q-|

1—sin® 30
1 +sin?30

U

6 A. Question

Let us show that,
sin245° + cos245° =1
Answer

= sin4h =

=
M'I|"'



6 B. Question

Let us show that,

c0s60° = c0s230° - sin%30°

Answer
1
= c0s60 = 3
3
= cos30 = ”?

\ 1
= 35in30 = 2

= c0s230-sin230

3 1
4 4
_ 2
4
1
2
= cos60

6 C. Question

Let us show that,

2tan 30°
1—tan-30°

Answer

1k

/%]

= tan30 =

W



2tan30
1—tan?30

6 D. Question

Let us show that,

1+ cos30°
ﬁ =sec60” + tan 60°
—cos3

Answer

= c0s30 =

=
MI|Lx.f|

= sec60=2

W]

= tan60 = v

= 1 + cos30
1—cos30

6 E. Question
Let us show that,

2tan” 30°

 +sec” 45° —cot” 45° = sec 60°
1—tan- 30°

Answer
1
= tan30 = —
3

= sec45 =2



= cot4d5=1

= sec60=2

2 tan® 30
1—tanZ30

1-(3)

=

_ 2

J3-1

2 tan® 20
> - — " + sec?45 —cot?45
1—tan230

1
[
+

—

_y3+1
f3-1

W

6 F. Question

Let us show that,

AT . T T 2 1L
fan” —sm—tfan —tan- —
4 3 6 3

Il
—
b | =

Answer

N1
= tan; =1

-
wal

. M
= sin—- =
3

o |

R
=tan—- =
G

=
Lu'l|"'

:tang = /3

h1 . b1 M b1
= tan®—sin—tan—tan® —
4 3 & 3

—

/3 1
=1X-X—=x3

W3

Ba | W

6 G. Question

Let us show that,



. T T . T T ., .2T
s —tan —+ s —cos—=2s1n" —
3 6 2 3 4
Answer
. E]
=sins = 2
3 2
1
= tan— = —
[+ W3
= sins = 1
2
1
= cos— = -
3 2
, O 1
=>sin—- = —
4 W2

. T m , T T
= sin—tan—- + sin—cos-
3 & 2 3

/3 1
=LX?+ 1%
2 W 3

[N

B |

!
2

7 A. Question

If x sin 45° cos 45° tan 60°= tan? 45° - cos 60°, then let us determine the value
of x.

Answer
\ 1

= s5in4sk = —
v 2
1

= cos4sk = —
v 2

= tan60 = 3
1

= cos60 = 3

= tan45 =1

= xsin45 cos45 tan60 = tan245-cos60



7 B. Question

. 2, 50 0
If x sin 60° cos~ 30" = tan” 45" sec60 _ then let us determine the

cosec 60°

value of x.

Answer

I 5

= cos30 =

1]

|5

= sin60 = >

]

= tan45 =1

=gechld = 2
2
= cosec 60 = =
J

. Z 5
= xsin60 cos?3( = 3 45 sec60
cosec 60

7 C. Question
If x2 = sin? 30° + 4 cot? 45° - sec? 60°, then let us determine the value of x.
Answer
. 1
= gin30 = 3
=>cot45=1
= s5ec60 = 2

= x2 = sin30 + 4cot?45-sec?60



>x2 = (3) + 20?2

1
=>x*=-+0
4
W4
2
8. Question

If x tan 30° +y cot 60° = 0 and 2x - y tan 45° = 1, then let us write, by
calculating the values of x and y.

Answer
= tand45 =1
1
= tan30 = —
W3
1
= cot6l = —
W3

= xtan30 + ycot60 =0

“x () 4y (&) - o

=5>—=0
v 3

=>x+y=0

> X=-y

= 2x-ytan45=1

= 2(y)y(D)=1

=-3y=1
1

9 A. Question

If A = B =45° then let us justify

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

Given,A =B =45



=>A+B=90

\ 1
=>sind4h = —
'\._-':2

| =

= cosd4h =

ral

= sin90 =1

= sin90 = sin45 cos45 + cos45 sin45
51 =——=+
~1-14}
>1=1

9 B. Question
If A = B =45° then let us justify

cos (A+B) =cos A cos B-sin A sin B
Answer

Given, A =B =45

=>A+B=90

\ 1
=>sgind4h = —
'._-'2

|-

= cos4b =

)

[S]

= c0s90=0
= cos(A + B) = cosA cosB-sinA sinB

= ¢c0s90 = cos45 cos45-sin45 sin45

| =
al =

1 1
=0 == =
'._-'2 '._-'2

5]
[o%]

v v

=0=0
10 A. Question

In an equilateral triangle ABC, BD is a median. Let us prove that, £ ABD = cot
£BAD

Answer



To Prove : cot £ ABD = cot £BAD

Proof:

In the figure shown above ABC is an equilateral triangle
Now BD is a median on side AC, Therefore, AD = DC
And £ ADB =90°

(By property of equilateral triangle if a median is dropped from one vertex to
opposite side, it is perpendicular to the side, and £ ABD = ZBAD = 45°)

[f the angles are equal, their values of cot will also be equal
So,

Cot 2 ABD = cot £BAD

Hence, Proved

10 B. Question

In an isosceles triangle ABC, AB = AC and 2BAC = 90°; the bisector of ZBAC
intersects the side BC at the point D.

Let us prove that, w = cosec’ ZCAD

sin ZCAD

Answer



~sec ZACD

— cosec” ZCAD

To Prove:

sin ZCAD
Proof:

Since, ABC is an isosceles triangle with AB = AC then by the property of
isosceles triangle that the angles opposite to equal sides are also equal, we
have

£ABC = £ACB

From Triangle ABC,

Sum of angles of triangle = 180°
Therefore,

2ABC + £BAC + £ACB = 180°

2 £ABC +90° = 180°

£ABC =45°

And £ACB = 45°

Sec £ACD =sec 45° = /2
£CAD =45° («CAD = £ACB)

Sin £CAD =35in 45° =

=
=l

cosec?/CAD = cosec?45°= (V2)?=2

sec LACD \
sin~CAD

=S

&

Hence,



sec ZACD

— = cosec’ ZCAD=2
sin L/CAD

Hence, Proved.

11. Question

Let us determine the value/value of 6 ( 0° =6 =90° ) for which 2 cos? 6 -

3 cos 0 +1 =0 will be true.

Answer

Given, 2c0s20 -3cos0 + 1

Need to check the equation is true for different values of theta
=let=0°

= 2c0s%0° -3c0s0° + 1

= cos0°=1

=2(1)%2-3(1)+1

=2-3+1

=-1+1

=0

Hence, if 0 is 0 the given equation will be true
Let us Work Out 23.3

1 A. Question

: _ cosecH S
. then let us write the value of ——— by determining it.

Ifsin = 1+ cotB

r_“|r||_l'_L

Answer

Given, sinf =

[

= sin%0 + cos20 = 1

:(‘—_L)z + cos?8 = 1

=]

16
= cos’0 = 1-=-
o



=]
= cos’h = =
pu ]
=)
= cosf = ps
o

3
> cosh = -
s ]

= coth =
2
=>coth = £
=3

= coth =

= cosech = —
sin8

| =

d= | n

1 B. Question

1—sin6
1+sm6

If tan 6 = = . then let us show that

1
2

NN

Answer

Given, tanf = z
= sec?0 = 1 + tan20

=sec?f =1 + G)z

=)
:l _|_ i
1a
_25
16
= sech = 2
4
1
= sech =
cosa
1
> cos0 =
secH

=co0sb = =
=



= cos 0=

[l =

= sin%0 + cos20 =1

= sinB = 1 —cos?8

_ 16
= 1___
25

1
[T ]

1—-sin8

1+ sind

U

U
i

[
+
ol oo

@l

b |

Ba |

1 C. Question

8sinB +5cos6

sin° 0 —2cos 0+ TcosO

[f tan 6=1, then let us determine the value of

Answer

Given,tan9 =1

sind
= tanb =
cosd
-1 = sind
cosg

= sin0 = cosO

= sec20 = 1 + tan0
=sec’® = 1 + 1°
= sec = V2

= cosb =

sech



1
= cosh = —
y 2

8s5inf + Scos0

sin® 8—2 cos® 8 + TcosH

=

8(5) +5(5)

2. Question
i. Let us express cosec 0 and tan 0 in term of sin 6.
ii. Let us write cosec 0 and tan 6 in term cos 6.

Answer

(i) = cosecBcosech =

sinf
sing
= tanf =
cos8
= tanb
.. sinf
(ii) = tan® =
cosa
= cosech = —
sin@
_ 1
v 1—cos®8
1

= cosec) = ———
v 1—cos?8

3 A. Question
If sec O + tan 6=2, then let us determine the value of (sec 6-tan 0).

Answer



Given, secH + tan0 = 2
= sec?0 = 1 + tan20
= sec20 - tan20 = 1
= (secB + tanB)( secO- tanB) = 1
= 2(secBO- tanf) =1
1
= sech — tanf = .
3 B. Question

If cosec 0 - cot © = V2 - 1, then let us write by calculating, the value of (cosec
0 + cot 0).

Answer

Given, cosec® -cotd = V2 -1

= cosec?8 = 1 + cot?0

= cosec?8 - cot?0 =1

=(cosecH + cotB)(cosecO - coth) = 1

= (cosech + cotf)(v2-1) = 1

= cosecH + cotb = =
Eo

3 C. Question

[f sin 8 + cos 6 = 1, then let us determine the value of sin 6 x cos 6.
Answer

Given, sinB + cosf =1

= squaring on both sides

= (sin® + cosB)? = 12

= sin%0 + cos%@ + 2sinBcoso = 1
= 1+ 2sinB cosB =1

= 2sinB cosb =0

= sin@ x cos@ =0

3 D. Question

[f tan O x cot O = 2, then let us determine the value of (tan 0 - cot 0).



Answer

Given, tan0 + cotd = 2

1
=tan + — = 2
tanB
z
N tan<8 + 1 )
tanf

= tan?0 -2tanf + 1 =0
= (tanB -1)(tan® -1) =0
~tanf=1

= coth = =1

tanB

= tanO -cotf =0

3 E. Question

-
{

If sin6 —cos B = —_ then let us determine the value of sin 0 + cos 6.
13

Answer
. . 7
Given, sin8 — cosB = e

= squaring on both sides

= (sinf — cosB)? = (i)z

13

\ \ 4G
= s5in’ 0 + cos?O — 2sinfcosh = o

\ 49
= 1 — 2s5infBcosb = —
169

49 \
= 1—— = 2sinBcosb
169

120 \
= — = 2sinbcosb
169

= sin%0 + cos2 0 = 1, Can be written as

= (sin® + cosB)? - 2sinBcoso = 1

120

= (sinf + cosB)?-— =1
169

= (sin® + cosf)? = 1 — —=

169

= (sinf + cosB)? = %



= sinf + cosf = [—

= s5inf + cosf = —

3 F. Question

If sin Bcos B = — . then let us write by calculating, the value of (sin 6 + cos

b | —

0).

Answer

= sinfcosB = é

= 2sinBcosb = 1

= we know that, sin%0 + cos?0 = 1
Can be written as

= (sinB + cosB)? - 2sinBcoso = 1
= (sind + cosB)?-1=1

= (sind + cosB)? = 2

= (sind + cosh) = V2

3 G. Question

If secB—tanb = then let us determine the values of both sec 6 and

1
ﬁ.

tan 0.
Answer
Given, secB — tan8 = %
]
= sech — tanf = % ---- eq(1)

= sec?@ -tan®0 =1

= (secO + tanB)(secO -tanB) = 1
1

= (sech + tanf) (E) =1

= sec + tan® = V3......... eq(2)

From adding both the equations we get



= 2sech = 3 +

E
4
= 2s5ech = —
W3
2
> sech = —
W 3
1
= sech — tanb = =
J

2 1
= —=— tanB = —
y 3 y 3

= = tan@

e
r.u'l|"'

2
V3
1
= tanf = —
W3

3 H. Question

If cosec © + cot O = \/3, then let us determine the values of both cosec 0 and
cot 0.

Answer

Given, cosecO + cotO = V3

= cosecB + cotd = V3 ....... eq(1)

= cosec? -cot?9 = 1

= (cosecB + cotB)(cosecO —cotf) = 1

= (V3)(cosecB -cotB) = 1
= cosecBb —coth = iﬁ ......... eq(2)

W

From adding both the equations we get

1
= 2cosecd = 3 + —=
J
4
= 2cosech = —
e
2
= cosech = —
W3

= cosecB + cotb = 3

:% 1 coth = V3
;

= coth = 3 —

&
mu'l|MI



| =

= coth =

wal

v,

3 I. Question

sinB+cosf  _ _ _

If — 5 5 = /., then let us write by calculating, the value of tan 6.
5MoP —Ccos

Answer

Given,sinﬂ + cosB -7

gsinB—cos8

sinf + cosB 7 .
— = Zcanbewrittenas

sinB—cos8 1
ingd + 8 + sinB—cos0 T+1 ..
S T o T [by compendo and dividend rule]
s5inf + cos8—sind + cos0 7-1
= 2sin@ _ 8
2cos8 &
4
= tanf = 3

3 J. Question

. cosecB+sind B 5
cosecO—smB 3

. then let us write by calculating, the value of sin 6.

Answer

. cosect + sind
Given,—/————— =
cosecB—sind

Wl

= cosech = —
sing

cosecH + sinf + cosecf—sind 3+3
5

cosecH + sinB—cosecB + sinf

Z2cosecH a
- _ =
2s5inf 2

cosecd

= 4

sinf

= 4

sin® @

1 \
=- = sin’ B

4

, 1
= s5inf = E

3 K. Question



q
If sec B + cos B = — . then let us write by calculating, the value of (sec 6-cos
3

9).
Answer
Given, secB + cosf = g
1 a3
=secd + — = -
secH 3
= 3(sec®0 + 1) = b5sech

= 3sec20 -5secO+3=0

3 L. Question

Let us determine the value of from the relation 5 51'112 6+ 45053 6 =

b | o

Answer

Given,5sin“f + 4cos?f =

Need to find tant0 value
= sin0 + cos20 =1
= 5(1—cos®0) + 4cos?0 = g
=5 —5cos?B + 4cos’h = g
=>5—§ = cos?0
= cos2f = -
2
= cosb = iﬁ
W2
. 3 1
= sin“ 06 + S = 1
. 3 1
=>s5in 0 = 1—5

= s5in? @ =

, 1
= sginf = —
v 2

sing

= tanf = 6



il el e

=>tanf=1

3 M. Question

If tan:' B+ co’[:’ B = E . then let us determine the values of tan 6 + cot 6
3
and tan 0 - cot 0 and from these let us write the value of tan 6.

Answer

Given,tan?@ + cot?f = —

1 10
= tan®0 + = =
tan? @ 3
a
= tan*8 + 1 _ E
tan® 8 3

= 3tan*0 + 3-10tan?6 = 0
= (3tan26 -1)(tan%6 -3) = 0
= tan0 = /3 and coth = Tli
J
= tanf = iﬁ and cot = 3
J

= tan® + cotd =/3 + i@
N

= tanf — cotd = 3 — %
J

3 N. Question

3 3 13
If sec” B +tan~ 6 = — . then let us write by calculating, the value of (sec4
]
- tan* 0).
Answer

13

Given,sec?f + tan’8 = -

= sec?0 =1 + tan?0
2 2 13
=1 + tan“6 + tan~ 06 = o

=1 4+ 2tan?f = =
12



= 2tan?0 = =1
12

= tan’f = —
24
2 1
>sec 8 =1+ >
25
= sec’h = =
24

= (sec*d -tan*0)

= (sec?0)2-(tan20)?

() -6

625 1
576 576
_ 624
576

4 A. Question

In APQR, £Q is right angle. If PR = /5 units and PQ - RQ = 1 unit, then let us
determine the value of cosP - cosR.

Answer
Given, £ Q =90°
PR=v5andPQ-QR=1

= cosP -cosR

4 B. Question

In AXYZ, 2Y is right angle. If XY = 23 units and XZ - YZ = 2 units then let us
determine the values of (secX - tanX).

Answer
Given, 2 Y =90°
XY = 2v3 and XZ-YZ = 2

= secX-tanX
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5 A. Question

Let us eliminate ‘0’ from the relations :
x=2sinB,y=3cosH

Answer

Given, x = 2sinf and y = 3cos0

|

= s5inf =
= cosf = g

= sin%0 + cos20 =1

=) @) -

z
X
= +L =1
4 9

5 B. Question

Let us eliminate ‘0’ from the relations :
5x=3secO,y=3tan 0

Answer

Given, 5x = 3secH and y = 3tan

3X
= gech = %andtan[-} = g

= sec20 -tan?0 =1

() -6 -

6 A. Question

q
If sin1 @ = —. then let us show that, tan a + sec a = 1.5.
13



Answer

Given, sina =

ek
Lul"“

= sina + cos?a =1

=% 2
:(i) + cos?a =1

13
25
= 4+ cosla =1
169
25
>cosfa = 1——
169
144
= cos’a = —
169

12
= cosa = —
13

=tana + seca = 1.5

=>51'1m + 1 - 15
COS0 COS0
= 1
>34+ =15
13 13
-2 4+ 215
12 12
-2 _ 15
12
=15 =15

6 B. Question

11
If tan A = —. then let us determine the values of both sinA and secA.

m
Answer
. n
Given,tanA = —
Im
. sinA _ n
cosi m

= sec?A = 1 + tanA

=1+ (2)

_m®+n®

m=2



m? +n?
= secA = [———
m

1
= C0SA =
sech
1
= m%+n?
Y m2

m

d
ym?2 +n2

. n Im
= sinA = —

= o
m ./m?+n?

6 C. Question

1f Cos0= - then let us show that, x sin 8 =y cos 8.
Answer
Given, cos8 = %

VET Y

= sin%0 + cos20 =1

= sin%0 = 1-cos20

« 2
= l —_ —
\I.'xz+},2

_x +ytxt
x% +y?
= sin’f =
2
=>sind = [
X< +y
= sinf = —I—
VXTI Y
sinB
= tanb =
cosd
_¥
Ix2 4 y2
=tanf = Yx—
ulxz+?z
=tanf =
X
= sin@ _ ¥

cos X



= xsinB = ycos0

6 D. Question

5 3

If 5in . = i then let us show that, cot o = ,‘:Lb,\
a- +b- a-—b"
Answer
_ . z_pz
Given, sinct = :z o
= sina + cos?a =1
= cos?a = 1-sin%a

_ aZ b2 )2
“1-(5)
a? +b2

z z
2% £ b —2a%b*

= l —
(azz +b2% 4 Zazbz)
- 4a”b?
(a2 +b2)2
2ab
= C0s =
aZ +b2
= cota = C?SH
sino
zab
_ aZ 4pZ
~ gZ_p=2
aZ +b2
Zab
= cota = 12 _p2

6 E. Question

sinB  cosH :
f = . then let us show that, S111 0—cosb=

X Y
Answer
Given, sind _ cosd
X y
= sinf = 20

= sin%0 + cos?0 = 1

2
= (KC;SE) + cos?B =1



2
X
=>}Ec052[-} + cos?B =1

200%
= C0s B(}E-l— 1)=1

2

=cosh = [ —
X+
. xcosh
= s5inf =
v

. X
= s5inf = ;ms[-}

2

. X
=>sin® = = [—
v +y
] X 2 2
= sinB — cosb = —J ZF Z—J ZF 2
Va5 +y X +y
- 2 (x
- [Z6)
X +y ¥
I A
Sy JxEay?
. (x—y)
= 5inf — cosh = %
VET Y

6 F. Question

1+2x
If (1+4x%) cos A = 4x, then let us show that, cosec A + cotA = —
1-2x
Answer
. 4x
Given, cosA =
1+ 4x2

= sin2A + cos?A = 1

= sin?A = 1-cos2A

-1-(22)

(1+ 4x3}z—{4x)2
(1+4x%)2

_ (1 e -ax) (1 + 4x® + 4x)
(1 +4x=2)2

_(1-2x)*(1 + 2¢)*
(1 + 4x?)®




. (1-2x)2(1 + 2x)2
= sinA = J L1007
= ginA — (1-2x)1 + 2x)

1+ 4x2
= cosecA + cotA

_ 1 cosA
sind sinA

_ 1+ cosA
sinA

4X
1+

_ z
T Ti—zx)(1+2x)

1+ 4x2

1+ 4x% +4x
(1-2x)(1 + 2x)

_ (1+2x)?
(1-2x)1 + 2x)

_1+2x
T (1-2%)
7. Question
. a~ b’
Ifx=asinBandy =b tan 0, then let us prove that, — — — =1.
X~y
Answer

Given, x = asinf and y = btanf

|

= s5inf =

= tanf =

o

- sind ¥
b

cos

= bsinB = ycosb

X
=% = cosB
b

bx
= cosh = —
ay
1
= sech =
cosh
a
= sech = =

bx



= sec?0 - tan?0 =1

(@) -@ -

2 2
2 _1 ==
xz 2
2 2
-2ty
X ¥
8. Question

If sin © + sin? O = 1, then let us prove that, cos? 6 + cos* 6 = 1.

Answer

Given, sin0 + sin0=1

= sind + sin?0 = sin0 + cos20
= sinf = cos20

= squaring on both sides

= (sinB)? = (cos20)?

= sin0 = cos*H

= sinf +sin%0 = 1

= cos%0 + cos?o =1

9 Al. Question

%
If 3x = cosec a and — = ¢ot ¢i. then the value of 3
x

| -

o
r_u|,,_.

X —

X

¥

is



p. L

9

Answer

. 3
Given, 3x = coseca and= = cota
X

CoSeco 1 coto
= X = d—

-3(- 3

w2

cosec®a  cot®m

=3 (————>)

Zu—cotzu}

9

— E{CQSEC

L |

= option A is incorrect as it does not satisfy the given equation
= option B is incorrect as it does not satisfy the given equation
= option D is incorrect as it does not satisfy the given equation
9 A2. Question

-

If 2x =sec A and = = tan A. then the value of 2
X

X" —— |is

X

N e

oo | —

p. L

16
Answer
= Given, 2x = secA and Z = tanA
i

secA 1 tanA
and - =

X 2

=>X=



-2(e-2)

x2

secl A tan® A

"2 )
_2 {seczﬁ—tanzﬁ.}
4
=1
2

= Option B is incorrect as it does not satisfy the value
= Option C is incorrect as it does not satisfy the value
= Option D is incorrect as it does not satisfy the value

9 A3. Question

If tan « + cot a = 2, then the value of (tan!3 a + cot13 ) is
Al

B.0

C.2

D. none of these

Answer

= tana + cota = 2

= tana + L _ 2

tano

Stan‘a + 1 = 2tana
= 1 + tan®a -2tana = 0

= (tana -1)2 =0

> tana =1
= cota=1
= tan3a + cotBB3a=1+1=2

= Option A is incorrect as it does not satisfy the value
= Option B is incorrect as it does not satisfy the value
= Option D is incorrect as it does not satisfy the value

9 A4. Question



If sinB—cosB = 0( 0% =6 =90° ] and sec 0 + cosec 0 + x, then the value

of x is
A. 1

B.2

c. 2

D. 2./2

Answer

Given, sinB -cos0 =0

= squaring on both sides

= (sin?6 + cos?0 -2sinb cosh) = 0
= (1-2sinB cosb ) =0

= sinfcosB = ;

= secO + cosecO =x

1 1
cosg sing

sinf + cosB

sinBcosd

= sin0b + cosO = x sinB cosO

. X
= sinO + cosO =5

Squaring on both sides

XZ

> s5in’ 0 + cos?O + 2sinbcosh = -

,(2

“12() -2
=>x%=8

= x=2V2

= Option A is incorrect as it does not satisfy the value
= Option B is incorrect as it does not satisfy the value

= Option C is incorrect as it does not satisfy the value

9 A5. Question



If 2 cos 3 8 =1, then the value of O is
A.10°
B. 15°
C.20°
D. 30°

Answer

) 1
Given, cgs36 = 5

1
= we know rosild = 3

~0=20

= c0s3(20) = cos60

= Option A is incorrect as it does not satisfy the value
= Option B is incorrect as it does not satisfy the value
= Option D is incorrect as it does not satisfy the value
9 B. Question

Let us write whether the following statements are true or false :

iLIf 0° < o < 90°_ then the least value of (sec? a + cos? a) is 2.

) c0s0” xcos1® xcos2” x | |
ii. The value of is 1.

cos3’ x..........cos90°

Answer

(i) TRUE

= let us consider a as 0°

= sec?0 + cos?0=1+1=2
(ii) FALSE

= c0s90=0

9 C. Question

Let us fill in the blanks:



",

4 1 .
i. The value of [ —+ — +3s1n” ElJ is
sec’ 0 l+cot™®

i. If sin (6 ~30°) =

. then the value of cos 0 is

D | —

iii. If cosj B — 51'112 8 = — _ then the value of cos*0 - sin*0 is

ba | —

Answer

+ 3sin’H

. . 4 1
(i) Given,
sec?@ 1+ cot?8

1

= 4cos%0 + + 3sin’6

cosec?@
=4c0s?0 + sin’0® + 3sin’0
=4
(ii) Given, sin(B — 30) = 51
=0=0
= cos0°=1
(iii) Given, cos?8 —sin® B = é

= cos*0 -sin*0 = (cos20 -sin%0)(cos?B + sin?0)

BIE

Ba | =

10 A. Question
If and then let us determine the values of both r and 6.
Answer

Given, rcos0 = 2\/3, rsinf = 2

243 , 2
= cosf = — and sinf = -
r r
2
=tanb = =
T
1
= tanf = —
W3



=0=30
=rsinb = 2

= rsin30 = 2

10 B. Question

Ifsin A +sin B =2 where j° = A = 9g(°and () < B < 9(°_ thenlet us find

out the value of (cos A + cos B).
Answer

Given, sinA + sinB =2

= let A=B=90°

= sin90 + sin90 = 2

= c0SA + cosB = c0s90° + c0s90° =0

10 C. Question

If 0° < © < 90°, then let us calculate the least value of (9 tan? 6 + 4 cot? 6).
Answer

Let 0 =45

= (9tan?6 + 4cot20) [tan45 = 1, cot45 = 1]
=90+4

=13

10 D. Question

6

Let us calculate the value of (sin? a + cos® a + 3 sin? a cos? a).

Answer

6 6 2

Given, sin®a + cos®a + 3sina cosa

6 6 2

= sina + cos®a + 3sina cos?a

= (sina)3 + (cos?a)3 + 3sin%a cos?a

= (sina + cos?a)(sin*a-sinacos?a + cos*a ) + 3sin%a cos?a



4 4 2 2 2

= sin*a + cos*a-sinacos?a + 3sina cos?a

2 2 2 2

= (sinza + cosza)z—ZsinZacos a-sinacos?a + 3sin%a cos?a
=1

10 E. Question

If cosec? 8 = 2 cot 0 and 0°<0<90°, then let us determine the value of 0.

Answer

Given, cosec?6 = 2cotf
Let 0 =45

= cosec?8 = (vV2)?

=2

= 2cot0=2(1)=2



