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Chapter 8: Introduction to Trigonometry
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Exercise 8.1

Question 1
In AABC right angled at B, AB = 24 cm, BC = 7 cm. Determine

i)sin A, cos A
ii) sin C, cos C

Solution

Ans: Given that in the right angle triangle AABC, AB = 24 cm, BC = 7 cm.

Let us draw a right triangle AABC, also AB = 24 cm, BC = 7 cm. We get

C

7cm

24 cm B

We have to find sin A4, cos A.

We know that for right triangle

. opposite side
sinf = —  and
hypotenuse

adjacent side
cos = ———
hypotenuse

Now, we need to apply the Pythagoras theorem to find the measure of hypotenuse.

In AABC, by Pythagoras theorem ,

ExameElite - examelite.com

Page 1 of 50



ExamElite - Textbook Solutions

(hypotenuse)” = (base)® + (perpendicular)’

Here, AB = 24 cm, BC = 7 cm

We get

= AC =25 cm
Now,
. opposite side
sin = ———
hypotenuse
BC
=sind=—
sin 1C
c.sin A = l
25
adjacent side
cos = ———
hypotenuse
AB
= cos A =—
cos iC
24
J.CosA=—
25

Ans: Given that in the right angle triangle AABC, AB = 24 cm, BC = 7 cm.

Let us draw a right triangle AABC, also AB = 24 cm, BC = 7 cm. We get
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7cm

24 cm B

We have to find sin C, cos C'.

We know that for right triangle

. opposite side
sin = —  and
hypotenuse

adjacent side
cos = ———
hypotenuse

Now, we need to apply the Pythagoras theorem to find the measure of hypotenuse.
In AABC, by Pythagoras theorem ,

(hypotenuse)® = (base)® + (perpendicular)?®

Here, AB = 24 cm, BC = 7 cm

We get

= (AC)’ = (AB)* + (BC)?

= (AC)® = (24)° + (7)?

= (AC)® = 576 + 49

= (AC)? = 625 cm?

= AC =25 cm
Now,
. opposite side
sin = ——
hypotenuse
AB
=sinC = —
in 1
24
c.sinC = —
sin 5%
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adjacent side
hypotenuse

Question 2

In the given figure find tan P — cot R.

12 cm 13 cm

Solution

Ans: Given in the figure,
PQ =12cm
PQ =13cm

We know that for right triangle

opposite side
tanf = ——— and
adjacent side

adjacent side
cot = ———
opposite side

Now, we need to apply the Pythagoras theorem to find the measure of adjacent side/base.
In APQR, by Pythagoras theorem ,

(hypotenuse)® = (base)” + (perpendicular)’

We get
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= (PR)’ = (PQ)" + (QR)’
= (13)" = (12)* + (QR)*
= 169 = 144 + (QR)’

= (QR)” = 169 — 144

= (QR)* = 25 cm?

= QR=5cm
Now,
opposite side
tan P = adjacent side
=tan P = @
PQ
5
tanP = —
Lo tan 12
adjacent side
cotR= ———
opposite side
= cot R = %
PQ
5
c.cot R = 7

tan P — cot R = — — =
=tanP —cotR= 7o — 75

stanP—cotR=0

Question 3

3
Ifsin A = T calculate cos A and tan A.

Solution

Ans: Let us consider a right angled triangle AABC'. We get
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3
Given thatsin A = 1

opposite side
We know that sin 6 = pp—
hypotenuse

From the above figure, we get

BC

inA— 2%
sin A
Therefore, we get
= BC = 3 and

= AC =4

Now, we have to find the values of cos A and tan A.

adjacent side
We know that cos = ——
hypotenuse

Now, we need to apply the Pythagoras theorem to find the measure of adjacent side/base.

In AABC, by Pythagoras theorem ,

(hypotenuse)® = (base)’ + (perpendicular)’

Here, AC =4 cm, BC =3 cm
We get

= (AC)? = (AB)? + (BC)?
= 4> = AB* + 3?

=16 = AB>+9

= AB* =16 -9
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= AB’ =7
= AB=+/7Tcm

Now, we get

AB
cCos A= —

o5 ©

. cos A=
BC
Andtan A = —
nd tan 1B
stan A = i
VT
Question 4

Given 15 cot A = 8. Find sin 4 and sec A.

Solution

Ans: Let us consider a right angled triangle AABC'. We get

Given that 15 cot A = 8.

8
We getcot A = —.
e getco 15

adjacent side

We know that cot 6 =

From the above figure, we get
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AB
tA="—"—"
€0 BC

Therefore, we get
= BC =15 and
= AB =28

Now, we have to find the values of sin 4 and sec A.

opposite side hypotenuse
——————— andsecf =

We know that sin 6§ = T EE——
hypotenuse adjacent side

Now, we need to apply the Pythagoras theorem to find the measure of hypotenuse.

In AABC, by Pythagoras theorem ,
(hypotenuse)® = (base)” + (perpendicular)’
We get

= (AC)’ = (AB)* + (BC)?

= AC® =8 +15°

= AC? = 64 + 225

= AC? = 289

= AC=17cm

Now, we get

BC
AC

15
17
AC
AB
17
8

sin A =
c.sind =
And sec 4 =

c.secA =

Question 5

13
Given secf = R calculate all other trigonometric ratios.

Solution

Ans: Let us consider a right angled triangle AABC'. We get
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Given that 0 13
iven thatsecv — ——.
12

hypotenuse
We know that secl = ————.
adjacent side

From the above figure, we get

40
AB

secf =
Therefore, we get

= AC =13 and

= AB =12

Now, we need to apply the Pythagoras theorem to find the measure of the perpendicular/opposite side.
In AABC, by Pythagoras theorem ,

(hypotenuse)® = (base)’ + (perpendicular)’

We get

= (AC)’ = (AB)’ + (BC)?

= 13> = 12> + BC”

= 169 = 144 + BC”

= BC® = 25

= BC =5cm

Now, we know that
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. opposite side
sin = ——
hypotenuse

BC
AC

Here, sin 0 =

c.sinf = i

13

adjacent side
We know that cos = ———
hypotenuse

Here, cos 8 = AB
’ - AC

12
. s —
.. COS 3

opposite side
We know thattan § = ———
adjacent side

BC

Here, tanf = —
ere, tan 1B

5
tanf = —
.. tan 19

hypotenuse
We know that cosec = ——————
opposite side

Here, cosec = AC
' ~ BC

13
0=—
cosec -

adjacent side
We know thatcot = —
opposite side

AB

Here, cot 0 = —
ere, co BC

cocotf = —
co g

Question 6

If ZA and Z B are acute angles such that cos A = cos B, then show that /A = /B.

Solution

Ans: Let us consider a right angled triangle AABC'. We get
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Given that cos A = cos B.

In a right triangle A ABC, we know that

adjacent side

cosf = hypotenuse
Here,
AC
A=—
cos 1B
BC
And B=—
nd cos 1B

As given cos A = cos B, we get

_ AC_BC
AB AB
= AC = AB

Now, we know that angles opposite to the equal sides are also equal in measure.
Then, we get
/A=/B

Hence proved.

Question 7

7
Evaluate the following if cot § = §

. (1+sin6) (1 —sin®)
(1+cosf) (1 —cosb)
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ii) cot?6
Solution

Ans: Let us consider a right angled triangle AABC. We get

@B

adjacent side

Now, in a right triangle we know that cot 0 = — .
opposite side

Here, from the figure cot 8 = B—C .
AB

We get

AB = 8and

BC =17

Now, we need to apply the Pythagoras theorem to find the measure of hypotenuse.
In AABC, by Pythagoras theorem
(hypotenuse)® = (base)” + (perpendicular)®
We get
2 2 2
= (AC)® = (4B) + (BC)
= (AC)Y? =8 +72

= (AC)? =64 +49

= (AC)* =113
= AC = V113

Now, we know that

. opposite side
sinf = ————
hypotenuse
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Here, we get
- AB 8 q
sinf = — = —— an
AC /113
adjacent side
cos = ———
hypotenuse
Here, we get
cosf = BC _ T
AC /113

Now, we have to evaluate

(1+sinf) (1 —sin#6)
(1+ cosf) (1 — cosb)

Applying the identity (a + b) (a — b) = a2 — b, we get

(1+sinf) (1 —sinf)  1—sin’¢
= (14 cos) (1 —cosf)  1— cos2d

Substituting the values, we get

8 2
(1+sin6) (1 — sin 6) b (Tw)

:>(1—|—c050)(1—cos¢9) ( " )2
1— | ——

1 64
(1+sinf) (1 —sin6) 113

=
(14 cosf) (1 — cos¥) 1 49

113

113 — 64
(1 +sinf) (1 —sin6) 113

= (1+cosh) (1 —cosh) 113 —49
113
49

(1+sin6) (1 —sinf) 7113

= (1+cosf) (1 —cost) 64
113

~ (1 +sin6) (1 —sinf) 49
" (L+cosf) (1—cosh) 64
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7
Ans: Given that cot 8 = 5

7\ 2
Now, cot26 = (g)

49
-.cot?) = —
64
Question 8
1 —tan?4
If 3 cot A = 4, check whether ——an s cos?A — sin®A or not.
1+ tan?4
Solution

Ans: Let us consider a right angled triangle AABC. We get

Given that 3cot A = 4.

4
We get cot A = 3

adjacent side

We know that cot § = ——————.
opposite side

From the above figure, we get

AB
cot A = B—C

Therefore, we get

= BC = 3 and
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= AB =4
Now, we need to apply the Pythagoras theorem to find the measure of hypotenuse.
In AABC, by Pythagoras theorem ,
(hypotenuse)” = (base)” + (perpendicular)®
We get
2 2 2
= (AC)? = (AB)® + (BC)
= AC? = 4% 1 3?

= AC*=16+9

= AC* =25
= AC =5
. ~1—tan24 9 . 9
Now, let us consider LHS of the expression ———— -~ = ¢cos A —sin“ A, we get
1+ tan“4
. 2

LHS — 1 —tan“4

1+ tan24

opposite side

Now, we know that tan = —————
adjacent side

Here, we get
BC 3
tanA = E = Z

Substitute the value, we get

3\ 2
S R
1 — tan’4 (4)
=

1+ tan%4 3\ 2
1+ (%)

1 9
1 — tan2A4 16
= e
1+ tan?A 14 9
16
16 — 9
N 1 —tan’A4 _ 16
1+ tan’4 16 +9
16
7
1 — tan24 16
= e
1+tan’A 25
16
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1 —tan’4 7
:> —

1+ tan2A4 25

. ~1—tan’A
Now, let us consider RHS of the expression —
+ tan®A
RHS = cos?A — sin’A
. opposite side adjacent side
We know that sinf = ——— andcos = ———.
hypotenuse hypotenuse
Here, we get
BC 3
sind = — = —
AC 5
AB 4
Andcos A = — = —
AC 5

Substitute the values, we get

4\ 2 2
= cos?A — sin’A = <g> — (%)

16 9

24 w2 20 Y

= cos*A — sin“A 5% 55
:>cos2A—sin2A:l
25

Hence, we get LHS=RHS

1 tan?A

. 5 = cos?A — sin’A.
1+ tan“A

Question 9

1
In ABC, right angled at B. If tan A = ﬁ' find the value of

i) sin A cos C' + cos Asin C

ii) cos Acos C — sin Asin C
Solution

Ans: Let us consider a right angled triangle AABC'. We get
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Gi that tan A L
Ilven that tan = —.
V3

_ _ opposite side
In a right triangle, we know that tan ) = ——
adjacent side

Here, from the figure we get

t A—B_C—L
METUB T A3

We get BC = 1and AB = +/3.

Now, we need to apply the Pythagoras theorem to find the measure of hypotenuse.

In AABC, by Pythagoras theorem ,
(hypotenuse)” = (base)” + (perpendicular)’
We get

= (AC)? = (4B)* + (BC)?

= AC? = (ﬁf +12

= AC*=3+1
= AC* =4
= AC =2
opposite side adjacent side
We know that sin = ——————— and cos = ———.
hypotenuse hypotenuse
Here, we get
BC 1 AB /3
1 A = —_— = — d i C = — = —
sin C -2 and sin 1C 5
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AB V3 BC 1
And cos A = A_C = TandcosC: A_C = 5

Now, we have to find the value of the expression sin A cos C' + cos Asin C.

Substituting the values we get

1 1 3 3
=sinAcosC +cosAsinC = — X — + £ X £
2 2 2 2
. . 1 3
= sin AcosC + cos AsinC = 1 + 1
. . 4
= sinAcosC + cos AsinC = 1

c.sinAcosC +cosAsinC =1

Ans: Let us consider a right angled triangle AABC'. We get

C

1
Giventhattan 4 = —.

V3

) _ opposite side
In a right triangle, we know that tanf = ————
adjacent side

Here, from the figure we get

AB ~ 3
We get BC = 1and AB = /3.
Now, we need to apply the Pythagoras theorem to find the measure of hypotenuse.
In AABC, by Pythagoras theorem ,

(hypotenuse)’ = (base)® + (perpendicular)®
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We get

= (AC)? = (4B)* + (BC)?

-~ AC? = (\/5)2 12

= AC*=3+1
= AC? =4
= AC =2

opposite side adjacent side

We know that sin 6 = andcos = ———.
hypotenuse hypotenuse

Here, we get

. BC 1 . AB V3
s1nA—A—C =3 and sin C' = aC -2

AB /3 BC 1

And A= "——=—and C=—=—

nd cos 1 5 and cos 10 5

Now, we have to find the value of the expression cos A cos C' — sin Asin C.

Substituting the values we get
1 V3
_ — X —_—
2 2

| —

= cos AcosC —sin AsinC = X

= cos AcosC —sin AsinC =

SR
NP

s=cosAcosC —sinAsinC =0

Question 10

examelite.com

In APQR, right angled at ), PR + QR = 25 cm and P(Q) = 5 cm. Determine the values of sin P, cos P and tan P.

Solution

Ans: Let us consider a right angled triangle APQ R, we get
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P O

Q

Given that PR+ QR = 25 cm and PQ) = 5 cm.
Let QR =25 — PR

Now, applying the Pythagoras theorem in APQ R, we get
(hypotenuse)® = (base)” + (perpendicular)®
We get

= (PR)’ = (PQ)* + (QR)”

= PR? =5+ (25 — PR)’

= PR’ = 25 + 25 + PR* — 50PR

= PR’ = PR’ + 25 + 625 — 50PR

= 50PR = 650

= PR=13cm

Therefore,

QR=25-13

= QR =12cm

Now, we know that in right triangle,

opposite side adjacent side opposite side

in = ————, = ————andtanf = ———.
St hypotenuse €os hypotenuse andtan adjacent side
Here, we get
QR
in P — 2t
sin PR
. 12
S.sinP=—
13
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PQ
P=—
cos PR
.". COs 3
R
tanP: g—Q
12
S.tan P = —
an 5
Question 11

State whether the following are true or false. Justify your answer.

i) The value of tan A is always less than 1.

12
ii) For some value of angle A, sec A = <

iii) cos A is the abbreviation used for the cosecant of angle A.

iv) cot A is the product of cot and A.
. 4
v) For some angle 6, sinf = 3
Solution
Ans: The given statement is false. The value of tan A depends on the length of sides of a right triangle and sides of a

triangle may have any measure.

hypotenuse

Ans: We know that in the right triangle sec A = - - .
9 9 adjacent side of ZA

We know that in the right triangle the hypotenuse is the largest side.

Therefore, the value of sec A must be greater than 1.

In the given statement sec A = B which is greater than 1.

Therefore, the given statement is true.

Ans: The given statement is false because cos A is the abbreviation used for the cosine of angle A. Abbreviation used for

the cosecant of angle A is cosec A.

Ans: cot A is the abbreviation used for the cotangent of angle A. Hence the given statement is false.

. opposite side
Ans: We know that in the right triangle sinf = —
hypotenuse

ExameElite - examelite.com Page 21 of 50



ExamElite - Textbook Solutions examelite.com

We know that in the right triangle the hypotenuse is the largest side.

Therefore, the value of sin # must be less than 1.

. 4
In the given statement sin 6 = 3 which is greater than 1.

Therefore, the given statement is false.

Exercise 8.2

Question 1
Evaluate the following:

(i) sin 60° cos 30° + sin 30° cos 60°
(i) 2tan’45° + cos?30° — sin®60°
cos 45°

sec 30° + cosec 30°

sin 30° + tan 45° — cosec 60°
sec 30° + cos 60° — cot 45°

v 5c0s260° + 4sec?30° — tan?45°

sec230° + cos?30°

(iii)

(iv)

Solution

Ans: With the help of trigonometric ratio tables we can find the values of standard trigonometric angles. The trigonometric

ratio table is as follows:

Exact Values of Trigonometric Functions

Angle 6
sinf cosf tan6

Degrees ' Radians

0° 0 0 1 0
il 1 v L
30° — - | M| —=
6 2 V3
450 T 1 1 )
4 V2 V2
600  — V3l 5
3 2 2
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90° % 1 0 Not defined

We have to evaluate sin 60° cos 30° 4+ sin 30° cos 60°.

Substitute the values from the above table, we get

V3 V3 1 1
3 X2 T3
3 1
:>Z+Z
4
~ 2

.. sin 60° cos 30° + sin 30° cos 60° = 1.

examelite.com

Ans: With the help of trigonometric ratio tables we can find the values of standard trigonometric angles. The trigonometric

ratio table is as follows:

Exact Values of Trigonometric Functions

Angle 6
sinf cosf tan@
Degrees ' Radians

0° 0 0 1 0
1
300 = L
6 2 V3
45° T 1 1 .
i 2o
600  ~ 31
3 2 2
T
90° 5 1 0 Not defined

We have to evaluate 2tan245° + c0s230° — sin?60°.

Substitute the values from the above table, we get
2 2
3 3
= 2(1)% + (%) - (%)
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. 2tan245° + cos?30° — sin%60° = 2.

Ans: With the help of trigonometric ratio tables we can find the values of standard trigonometric angles. The trigonometric
ratio table is as follows:

Exact Values of Trigonometric Functions

Angle 6
sin@ cosf tan@

Degrees Radians

0° 0 0 1 0
1
e A A S
6 2 V3
e T L1
4 V2 V2
o T V3 1
oy 53 v
T
90° > 1 0 Not defined
cos 45°

We have to evaluate .
sec 30° + cosec 30°

Substitute the values from the above table, we get

1
N NG
2
— +2
3
1
N C
2+ 23
V3
RN
V2 2423
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Multiplying and dividing by

V3-1
, we get
1 V3 V3—1
V3 ) 2+2v/3 g V3-1
V3 (v3-1)
=
V2 (2+2v3) (V3-1)
()
- 2\/§<\/§+1) <\/§—1)
= 3-V3
2\/§<(\/§)2—12>
3-3
- 2v/2 (3 — 1)
3-3
=
442
cos 45° 3—43

" Sec 30° + cosec 30° 4./2

Ans: With the help of trigonometric ratio tables we can find the values of standard trigonometric angles. The trigonometric
ratio table is as follows:

Exact Values of Trigonometric Functions

Angle 6

sinf cosf tan@
Degrees ' Radians

0° 0 0 1 0

T 1 1
300 — 1 v

6 2 2 V3
45° T 1 1 .

4 V2 V2
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V3

60° v 1
2 2

w| 3

90°

—_

0 Not defined

|y

sin 30° + tan 45° — cosec 60°

We h t luat '
e have to evaluate sec 30° + cos 60° — cot 45°

Substitute the values from the above table, we get

3v3 -4
3v3+4

Multiplying and dividing by

=

3v/3—-4

, we get

N 3v3 -4 y 3v/3—-4
3v/3+4 3v3-4

Now, applying the identity (a + b) (a — b) = a® — b, we get

)
e
(3\/5—4)2

j—

3\/5)2 _ g
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27 +16 — 24+/3
27 — 16
N 43 — 244/3
11
_ sin 30° + tan 45° — cosec 60° B 43 — 244/3
sec 30° 4 cos 60° — cot 45° 11

Ans: With the help of trigonometric ratio tables we can find the values of standard trigonometric angles. The trigonometric

ratio table is as follows:

Exact Values of Trigonometric Functions

Angle 0
sinf cosf tan@
Degrees ' Radians

0° 0 0 1 0
1
- N C R
6 2 V3
45° T 1 1 .
4 V2 V2
T V3 1
60° — 2= 3
3 9 2 V3
T
90° > 1 0 Not defined

5c0s260° + 4sec?30° — tan®45°

We have to evaluate
sec230° + cos230°

Substitute the values from the above table, we get
2
1\? 2
5<—> +4f = | —-1?
2 <v§>
2
1 2+ V3
2 2
1 4
— 4 =) -1
5(5)+1(3)
1 n 3
4 4

=

=
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15 +64 — 12
= T
143
4
15+ 64 — 12
12
143
4
15+64 — 12
N 12
4
4
67
L1
1
. Beos?60° + 4sec?30° — tan®45° 67
sec230° + cos230° T 12
Question 2

Choose the correct option and justify your choice.

2 tan 30°
T tan?300
1. sin 60°
2. cos 60°
3. tan 60°

4. sin 30°

Solution

2 tan 30°

Ans: The given expression is — o
1 + tan®30°

We know that from the trigonometric ratio table we have tan 30° =

-

Substitute the value in the given expression we get

1
2| —
2 tan 30° <\/§>

1+tan230°_ 1 2
14+ —
(\/5>
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2
2tan 30° 3
= e
1 + tan230° 1
1+~
3
2
2tan30° V3
1 4 tan?30° 4
3
2 tan 30° V3
= =
1 + tan230° 2

From the trigonometric table we know that

/3
sin 60° = >
1
60° = —
cos 5
tan 60° = /3
sin 30° = 3
2 tan 30°
Hence, Lz = sin 60°.
1 + tan“30°

Therefore, option (A) is the correct answer.

(i) 1 —tan®45°
1+tan’45°

1. tan 90°
2.1
3. sin 45°
4.0

1 — tan245°

Ans: The given expression is —
1 + tan“45°

We know that from the trigonometric ratio table we have tan 45° = 1.

Substitute the value in the given expression we get

1—tan’45° 1-1°

1+ tan245° 1 +12
1—tan®45° 1-1
1+tan®45° 1+1
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1 — tan245° 0

1+ tan245° 2
1 — tan?45°

"1+ tan245°

Therefore, option (D) is the correct answer.

(i) sin2A = 2sin Aistrue when A = ........

1.0°
2.30°
3.45°

4. 60°

Ans: The given expression is sin 24 = 2sin A.

We know that from the trigonometric ratio table we have

sin0° =0
1
in30° = —
sin 5
in 45° 1
sin = —
V2
3
sin 60° = £
2
sin90° =1

The given statement is true when A = 0°.

Substitute the value in the given expression we get

= sin2A4 = 2sin A
= sin2 X 0° = 2sin0°
0=0

Therefore, option (A) is the correct answer.

2 tan 30°

V) ——— — ...
™) 1 — tan230°

1. sin 60°
2. cos 60°

3. tan 60°

ExameElite - examelite.com
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4. sin 30°

2tan 30°

Ans: The given expression is — o
1 — tan“30°

We know that from the trigonometric ratio table we have tan 30° = —.

3

Substitute the value in the given expression we get
1
2tan30° V3

1— tan230° 1 2
1— | —
(Vﬁ)

2
2tan30° V3
1 —tan230° 1 l

3
2
2tan30° V3
1 — tan230° Z
3
2tan 30°
o 3
1 — tan230° \/_

From the trigonometric table we know that

V3

Sll’l60 = T
R 1
cos 60° = 3
tan 60° = /3
sin 30° = 2
Hence, M = tan 60°.
1 — tan230°

Therefore, option (C) is the correct answer.

Question 3

1
If tan(A + B) = y/3 and tan(4 — B) = —,0° < A + B < 90°. Find A and B.

/3
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Solution

1
Ans: Given that tan(A + B) = y/3 and tan(A — B) = —.

V3

1
From the trigonometric ratio table we know that tan 60° = \/§ and tan 30° = %
Then we get
tan(A + B) = /3
= tan(A + B) = tan60°

= A+B=60"....... 1)

Also, tan(A — B) = —

V3

= tan(A — B) = tan 30°

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

24 =90°

oA =45°

Substitute the obtained value in eq. (1), we get
45° + B = 60°

= B =60° — 45°

.. B=15°

Therefore, the values of A and B is 45° and 15° respectively.

Question 4

State whether the following are true or false. Justify your answer.
(i) sin(A+ B) =sin A + sin B.
(ii) The value of sin  increases as 6 increases.
(iii) The value of cos 6 increases as 0 increases.
(iv)
sin @ = cos 0

for all values of

ExameElite - examelite.com Page 32 of 50



ExamElite - Textbook Solutions

(v) cot A is not defined for A = 0°.

Solution

Ans: Let us assume A = 30° and B = 60°.

Now, let us consider LHS of the given expression, we get

sin(A + B)

Substitute the assumed values in the LHS, we get

sin(A 4+ B) = sin(30° + 60°)

= sin(A + B) = sin(90°)

From the trigonometric ratio table we know that sin 90° = 1, we get
=sin(A+ B) =1

Now, let us consider the RHS of the given expression and substitute the values, we get

sin A 4+ sin B = sin 30° + sin 60°

1
From the trigonometric ratio table we know that sin 30° = 3 and sin 60° = - we get
1 3
=sinA+sinB=—+ £
2 2
1 3
= sinA +sinB = +T\/_

Thus, LHS # RHS.

Therefore, the given statement is false.

Ans: The value of sine from the trigonometric ratio table is as follows:

sin0° =0
in 30° = L =0.5
sin =5 =0
in 45° 1 0.707
sin = —=0.
V2
3
sin 60° = g = 0.866
sin90° =1

Therefore, we can conclude that the value of sin 6 increases as 6 increases.
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Therefore, the given statement is true.

Ans: The value of cosine from the trigonometric ratio table is as follows:

cos0° =1
3
cos 30° = g = 0.866
45° 1 0.707
cos = — =0.
V2
60° = L _ 0.5
cos =5 =0.
cos90° =0

Therefore, we can conclude that the value of cos 6 decreases as 6 increases.

Therefore, the given statement is false.

Ans: The trigonometric ratio table is given as follows:

Exact Values of Trigonometric Functions

Angle 6
sin@ cosf tan@

Degrees ' Radians

0° 0 0 1 0
™ 1 \/§ 1
300 P v R
6 2 V3
450 T 1 1 )
4 V2 V2
s V3 o1
60° — 2= | = 3
3 2 2 V3
T
90° > 1 0 Not defined

From the above table we can conclude that

sin@ = cos @

is true only for @ = 45°.
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sinf@ = cos @

is not true for all values of 6.

Therefore, the given statement is false.

cos A
Ans: We know that cot A = — .
sin A
cos 0°
If A = 0°, then cot 0° = —
sin 0°

From trigonometric ratio table we get
sin0° = 0and cos0° =1
We get

1
cot 0° = ok which is undefined.

Therefore, the given statement is true.

Exercise 8.3

Question 1

Express the trigonometric ratios sin A, sec A and tan A in terms of cot A.
Solution

Ans: For a right triangle we have an identity cosec?A = 1 + cot?A.
Let us consider the above identity, we get
cosec’A =1 + cot’A

Now, reciprocating both sides we get

1 B 1
cosec2A 1+ cot?A

=

Now, we know that ———— = sinQA, we get
coseczA

1
1+ cot2A
1

V14 cot?A

= sin’4 =

=sinA =+

examelite.com

Now, we know that sine value will be negative for angles greater than 180°, for a triangle sine value is always positive with

respect to an angle. Then we will consider only positive value.
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1
c.sind= ———
V14 cot?4
1
We know that tan A =
cot A

Also, we will use the identity sec?A = 1 + tan®A4, we get

sec’A =1 + tan’4

= seclA =1+

cot?A

= sec?A = —COtZA +1
cotZA

= sec A =

Vcot?A
Y cot?A +1

", sec
cot A

Question 2
Write All the Other Trigonometric Ratios of £ A in terms of sec A.

Solution
Ans:
1
We know that cos A = :
sec A
A 1
.Ccos A =
sec A

For a right triangle we have an identity sin? A + cos?A4 = 1.
Let us consider the above identity, we get

sin?4 + cos?A = 1

Now, we know that cos A = ——, we get
S

ec A
= sin?4A =1 — cos’A4

1
seczA

1 2
=sind=4/1—
s (secA)

vsecZ4 — 1

sec A

= sin’4A=1—

c.sind =

ExameElite - examelite.com
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Also, we will use the identity sec?A = 1 + tan®A, we get
tan?A = sec?4A — 1

c.tan A = vsec?A — 1

cos
Now, we know that cot A =

- , we get
sin
1
. cotA— _ SecA
vsec?A —1

sec A

1
s cot A=

vsecZA — 1

sec A
we get .. cosecA =

1
sinA’ Vsec?A — 1

We know that cosecA =

Question 3
Choose the Correct Option and Justify Your Choice:

1. 9sec’A — 9tan’A =

1.1
2.9
3.8

4.0
Solution
Ans: The given expression is 9sec> A — 9tan? A.
The given expression can be written as
= 9sec’A — 9tan’A = 9 (sec?A — tan’A)
Now, we will use the identity sec?A = 1 + tan® A, we get
sec’A — tan?4 =1
= 9sec’A — 9tan?A = 9 (1)
. 9sec’A — 9tan?A = 9

Therefore, option (B) is the correct answer.
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1. (1 + tan6 + sec ) (1 + cot @ — cosec6)
1.0
2.1
3.2
4. —1
Ans: The given expression is (1 + tan 6 + sec 8) (1 + cot 6 — cosec 8).

We know that the trigonometric functions have values as:

sin 6 cosf 1
cotf = = cosecl) = and sect =

tan@ = , = , -
an cos @ sin 0 tand sin 0 cosf

Substituting these values in the given expression, we get

sin 6 1 cos 1
= (1 +tan6 + sech) (1 + cot @ — cosec) = <1+ 050 + COSH) <1+ snd sinH)

= (1 +tan6 + sech) (1 + cot @ — cosec) = <00s0+sm9+1> (smH—i—cosO— 1)

cos 6 sin 6
Now, by applying the identity (a + b) (a — b) = a® — b, we get

(sin @ + cos §)* — 12

= (1 +tan6 + sech) (1 + cot @ — cosecd) = Y-
sin 6 cos

sin%6 + cos?0 + 2sinfcosh — 1
sin @ cos 6

= (1 +tan6 + sech) (1 + cot @ — cosecd) =

Now, by applying the trigonometric identity sin?6 + cos20 = 1, we get

1+ 2sinfcosf —1

= (1+ tan @ + secf) (1 + cot  — cosec ) = sin 0 cos O

2sin @ 0
= (1+tanf + sech) (1 + cot @ — cosec) = %

. (1 +tan6 + sech) (1 + cot § — cosec§) = 2

Therefore, option (C) is the correct answer.

1. (secA+tanA) (1 —sind) =.........

1.sec A
2.sin A
3. cosecA

4.cos A

Ans: Given expression is (sec A + tan A) (1 — sin A).
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sin 0
We know that tan 8 =
c

and secl =
os 6 cosf

Substituting these values in the given expression, we get

1 sin A
cos A cos A

(sec A + tan A) (1 — sin A) = ( ) (1 — sin A)

1+sind .
W) (]. — s1nA)

(1+sinA)(1—sinA) >

cos A

= (secA+tan A) (1 —sin A) = (

= (secA+tanA) (1 —sinA) = <
Now, by applying the identity (a + b) (a — b) = a® — b%, we get

2 o2
= (secA+tanA) (1 —sinA) = (ﬂ)

cos A

Now, we know that sin? + cos?0 = 1, we get

2
= (secA+tanA) (1 —sinA) = (COS j:)
cos

. (secA+tan A) (1 —sin A) = cos A

Therefore, option (D) is the correct answer.

L 1+ tan’A
"1+ cot?4

1.sec’A
2.—1
3. cot?A

4. tan%A

+ tanZ24

Ans: Given expression is —
1+ cot“A

We know that the trigonometric functions have values as:

cosf 1

Substituting these values in the given expression, we get
sin’?A
24 +—7
1+tan4A cos?A
1+ cot?A cos2A
1+

sin?A

ExameElite - examelite.com
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cos?A + sin’A
1+ tanQA - COS2A
1+ cot?2A sin?A + cos2A
sin’A

Now, we know that sin%6 + cos?f = 1, we get

1
N 1+tan’A  cos?A
1+ cot?A 1
sinA
_ Lttan’d sin®A4
1+ cot?A  cos?A
1+ tan’4
= +—an2 = tan’A
14 cot®A

Therefore, option (D) is the correct answer.

Question 4

examelite.com

Prove the Following Identities, Where the Angles Involved are Acute Angles for Which the Expressions are Defined.

1—cosf
1. (cosech — cotf)? = L
1+ cosd

Solution

2 1—cosf

Ans: Given expression is (cosecf — cot 0)” = T cost”
cos

Let us consider the LHS of the given expression, we get

LHS = (cosech — cot §)°

cos 6
Now, we know that cot = — = and cosectl =
sin 6 tan 6
By substituting the values, we get
= 9 t9)2 1 cosf\?
cosecl — co = —
sin 0 sin 0
1—cosf\’
= (cosech — cot §)* = <—>
sin 6
,  (1—cosh)’
= (cosect) — cot )" = —————
sin“6

Now, we know that sin?6 + cos?6 = 1, we get

S cos )’

= (cosect — cot 0) . 2
— Cos

ExameElite - examelite.com
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Now, by applying the identity (a + b) (@ — b) = a® — b*, we get

) co)? — (1 — cosh)’
= (cosech — cot 6)° = (1 —cosf) (1 + cosb)
5 (1—cosb)
= (cosecl — cot0)" = ————
(1+ cosb)

= (cosect — cot )> = RHS

2 1—cosf

(008600 — cot 0) = m

Hence proved

cos A 1+sind

1'1-1-sinA+ cos A = 2secd

cos A 1+sinAd

Ans: Given expression is + = 2sec A.

1+sinA cos A
Let us consider the LHS of the given expression, we get

cos A 1+sind

LHS =
§ 1—|—sinA+ cos A

Now, taking LCM, we get

cos A 1+sind cos?A + (1 + sin A) (1 + sin A)

14—si11A+ cosA (14 sinA)cos A

cos A 1+sinAd cos?A + sin?A + 2sin A + 1

= =
1+sinA T Teos A (1+sin A) cos A

Now, we know that sin?f + cos?6 = 1, we get

cos A 1+sinAd 1+2sinAd+1

1+sinA T Teos A (14 sinA)cos A

N cos A N 1+sinA B 2+2sin A
1+sinA cosA  (1+sinA)cosA
cos A N 1+sinA 2(1+sinA)
= . =
1+sinA cos A (14 sinA)cos A
cos A n 1+sind 2
1+sinAd cosA  cosA
1
We know that sect = , we get
cos 6

cos A 1+sind

= 2sec A
1+sinA + cos A see

cos A

1+sind

1+sind +
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A 1+sind
CcoS 4+ sin — 9sec A

" 14+sind cos A
Hence proved
tan 0 cot @
1. =1 0 0
T —cotd + 1 —tand -+ sec fcosec
Ans: Gi o tan® cot @ 14 0 0
: Given expression is 1= cotd 1 tand — sec 6 cosec 0.
Let us consider the LHS of the given expression, we get
tan 6 cot 0
LHS =
S 1—coté + 1—tané
1

cos @

0
Now, we know that tan § = and cot 0 = — = )
cos @ sin 6 tan @

By substituting the values, we get
sin 0 cos 0
N tan 6 cotd cos @ sin 0

1—cotd ' 1—tanf cos @ sin 0
~ sinf ~ cos@
sin 0 cos 6
tan 6 cotd cos @ sin 0

1—cotd 1—tanf | sin® — cosh cosf —sin 6
sin 0 cos 6

N tan 6 cotd sin?6 L cos20

1—cotf 1—tan@® \ cosf(sinf —cosf)  sinf(sinf — cosb)
tan 6 cotd 1 sin?d  cos?6
1—cotd 1—tan®  (sinf —cosf) \ cosf  siné
N tan 6 cotd 1 sin®0 — cos®0
1—cotd 1—tan6 (sinf —cosh) \ sinfcosh
Now, by applying the identity
a® — b = (a—b) (a2+ab+b2)
, We get
tan @ cot 0 1 (sin@ — cos ) (sin@ + cos?d + sin 6 cos 6)
1 cotf | 1—tand (sinf — cos 6) sin 6 cos 0

Now, we know that sin?6 + cos20 = 1, we get
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tan 6 N cot 1 (sinf — cos @) (1 + sin € cos 6)
1—cotd 1—tanf  (sinf — cosfh) sin @ cos 0
tan 6 N cot  (1+sinfcosd)
1—cotd 1—tan® sin 0 cos 6
tan @ n cot O B 1 n sin @ cos 0
1—cotf 1—tanf  sinfcosf sin @ cos 6
N tand . cot @ B 1 1
1—cot 1—tanf  sin6cosf
1
We know that cosecd = — and secd = ——, we get
sin 6 cosf
tan @ cot O

- 1
1—coté + 1— tanf sec fcosech +

tan 6 n cot @
1—cotf 1—tan6

=1+ secOcosecl

tand cot 0

= 1—c0t9+ 1—tand = RHS

tan 6 cot @

T cotf T 1_tanf 1 + sec Ocosect

Hence proved

1+secAd sin?A
1. —
sec A 1—cosA

14+secA sin?A

Ans: Given expression is = .
sec A 1—cosA

Let us consider the LHS of the given expression, we get

LIS — 1+ secA
sec A
1
Now, we know that sec § = }
cos

By substituting the value, we get

1
1+secA 1+ cos A
secA 1
cos A
cosA+1
l1+secA  cosA
secA 1
cos A
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1+secA

= A+1
coc A cos A +

Multiply and divide by (1 — cos A), we get

1+secA (1+cosA)(1—cosA)

secA (1 —cosA)

Now, by applying the identity (a + b) (a — b) = a® — b, we get

1+ secA 1 — cos?A

seccA  (1—rcosA)

Now, we know that sin’6 + cos? = 1, we get

1+secAd B sin?A
seccA  (1—cosA)
1+ secA _ RHS
sec A

‘1+secA- sin’A
" secA  1—cosA

Hence proved

cosA —sinAd+1

1. = A t A
cosA +sinAd -1 cosecA + co

Ans: Gi ~ cosA—sinA+1 " ¢ A
ns: = :
Iven expression is —————————— = cosec + co

Now, let us consider the LHS of the given expression, we get

cosA —sinAd+1

LHS =
5 cosA+sind—1

Dividing numerator and denominator by sin A, we get

cosA sind 1
N cosA—sinA+1 _ sind sinAd + sin A
cosA+sinAd—1 cosA sinA 1
sin A + sinA sinA

cos @ 1

and cosec) = ——, we get

sinf  tand sin

cosAd —sinAd +1 B cot A — 1+ cosec A
cosA+sinA—1 cotA-+1— cosecA

Now, we know that cot 8 =

Now, by applying the identity cosec2A = 1 + cot? A, substitute 1 = cot?A — cosec? A, we get
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cot A — (cot2A — cosecZA) 4 cosec A

cosAd +sind -1
cosAd —sinA+1

cot A + cot>A — cosec?A — cosec A

cot A — cot?A + cosec?A + cosec A

cosAd +sind -1

cosAd —sinAd +1

cot A + cot?A — cosec2A — cosec A

(cot A — 1 + cosec A)?

cosAd+sinAd -1

cosAd —sinA+1

cot?A — 1 + cosec2A + 2 cosec A
(cot A — 1 + cosec A)°

cosA+sinA—1
cosAd —sinA+1

cot?A — 1 + cosec?A + 2 cosec A
2cosec’ A + 2 cot A cosec A — 2cot A — 2 cosec A

cosAd +sinAd—1
cosAd —sinAd+1

cot?A — 1 + cosec’A + 2 cosec A
2 cosec A (cot A — cosec A) — 2 (cot A — cosec A)

cosAd +sinAd—1

cot?A — 1 + cosec2A + 2 cosec A

cosA—sinA+1  (2cosec A — 2)(cot A — cosec A)

cosA+sinA—1 1—1+2cosecA
cosA—sinA+1  (2cosec A — 2)(cot A — cosec A)

cosA+sinA—1 2 cosec A

cosAd —sinAd +1
= A A
= s AT smA—1 cosec A + cot

cosA —sinA+1

= cosAd +sind -1 = RHS

~cosA—sinA+1

= A t A
"cosA+sinAd—1 cosec A +co

Hence proved

L 1+sinAd B At tan A
. m — SecC + tan
_ o 1+sind
Ans: Given expression is | ————— = sec A + tan A.
1—sind

Let us consider the LHS of the given expression, we get

1+sind
LHS = \/ 1—-sinAd

Now, multiply and divide the expression by 4/1 + sin A, we get

1+sinAd (1+sinA)(1+sinA)
\ll—smA (1 —sinA)(1+sin A)

Now, by applying the identity (a + b) (@ — b) = a® — b%, we get
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_ [Lisind _ (1+ sin A)°
1-sinA 1 —sin’A

Now, we know that sin?d + cos?6 = 1, we get
1+sind 1+sind
= - =
1—-sind Vcos2A
N 1+sinA_ 1+sind
1—sind  cosA

N 1+sinAd 1 n sin A
1—sinA cosA cosA

1+sind
— = A A
= T —sn A sec A + tan
N 1+sind _ RHS
1—sind

/1+sin A
. m—secA+tanA

Hence proved

sin @ — 2sin®6

" 2cosf —cosh fan 0

. _ sin@ — 2sin’6
Ans: Given expressionis ———— = tan .
2cosf — cosf

Let us consider the LHS of the given expression, we get

sin @ — 2sin®6

LHS = 2cosf — cos b

Taking common terms out, we get

sinf — 2sin39  sinf (1 — 2sin20)
= =
2cosf —cosf  cosf(2cos? — 1)

Now, we know that sin%6 + cos?d = 1, we get

sin @ — 2sin0 sin 6 (1 — 2sin20)

2cosf —cosf cos @ (2 (1 — 25in20) — 1)

sin @ — 2sin0 sin 6 (1 — 25in20)

2cosf —cosf 0059(2 — 2sin?6 — 1)
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sin @ — 2sin®0 sin 6 (1 — 2sin20)
2cos0 —cosf  cosh (1 — 2sin20)

N sin § — 2sin®0 _ sin 0
2cosf —cosf  cosf

N sin @ — 2sin®6 ~ tand
2cosf —cosh

sin @ — 2sin®0
= 2cosf —cosh RHS

sin @ — 2sin®6

S, ————————— = tanf
2cosf — cos @ an

Hence proved

1. (sin A + cosecA)? + (cos A + secA)? = 7 + tan? A + cot2A
Ans: Given expression is (sin A + cosecA)” + (cos A + sec A)® = 7 4 tan®A + cot? A.
Let us consider the LHS of the given expression, we get
LHS = (sin A + cosecA)® + (cos A + sec A)?
Now, by applying the identity

(a+b)? = a® 4 2ab + b’

, we get
= (sin A + cosecA)® + (cos A + sec A)? = sin? A + cosecA® + 2 sin AcosecA + cos’A + sec’> A + 2 cos Asec A

= (sin A + cosecA)® + (cos A + sec A)? = sin? A + cos’ A + cosecA” + sec’ A + 2 sin AcosecA + 2 cos Asec A

—— and sect =
sin cos

We know that sin%6 + cos26 = 1, cosec) =

, we get

= (sin A + cosecA)® + (cos A + sec A)? = 1 + cosec®6 + sec? + 2sin A +2cos A

sin cos

= (sin A + cosecA)” + (cos A +sec A)* =1 + (1+ cot’ A +1+ tan2A) +2+42
= (sin A + cosecA)® + (cos A + sec A)? = 7+ tan? A + cot’A
= (sin A + cosecA)” + (cos A +sec A)> = RHS
. (sin A + cosecA)? + (cos A + sec A)* = 7 + tan’ A + cot> A

Hence proved
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1
L. (cosecA — sin A) (sec A — cos A) = et
Ans: Gi ionis (cosecA — sin A) (sec A 4) :
ns: B B "~ tanA+tcotA’
lven expression Is { cosec s sec COS tan A + cot A

Let us consider the LHS of the given expression, we get

LHS = (cosecA — sin A) (sec A — cos A)

—— and sec =
sin 0 cos

We know that cosect = , we get

1 1
= (cosecA —sin A) (sec A — cos A) = <sinA — sin A) < oA oS A)

1—sin®4\ (11— cos?A
= (cosecA —sin A) (sec A — cos A) = < .5121 ) ( COZ )
sin cos

Now, we know that sin?6 + cos?6 = 1, we get

2A . 2A
= (cosecA —sin A) (sec A — cos A) = <COS ) <sm >

sin A cos A
= (cosecA —sin A) (sec A — cos A) = sin Acos A

Now, consider the RHS of the given expression, we get

1
RHS = ———
tan A + cot A
sin 0 cos @ 1
Now, we know that tan @ = and cot 0 = = )
0 sin 6 tan @
1 1
= = —
tan A + cot A sin A N cos A
cos A sin A
1 1
= et
tan A + cot A sin?A + cos?A
sin Acos A
1 B sin A cos A
~ tand +cot A gin?A 4 cos?A
Now, we know that sin?6 + cos260 = 1, we get
= L = sin Acos A
tanA+cot A SHL A €08
Here, we get LHS=RHS
: A—sinA A A) = L
L (COSGC — Sin )(SGC — COS ) = m

Hence proved
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1 1+ tan’4 B 1—tanA\?>
"\ 1+cot24) \1—cotA
1+tan2A_ 1—tanAd\>
1+cot?A  \1—cotAd )’

Ans: Given expression is

Let us consider the LHS of the given expression, we get

1+ tan?A

LHS =
1+ cot?A
By applying the identities sec?A = 1 + tan?A and cosec?A = 1 + cot2 A, we get

N 1+ tan2A4 B sec?A
14 cot?A  cosec2A

We know that cosec) = —— and secf = , we get
sin cos
1
1+tan’A  cos?A
1+cot?4 1
sin’4

1+ tan24 sin?A
1+ cot’A cos?A

1+ tan’A

= tanZ4
1+ cot?2A4

Now, consider the RHS of the given expression, we get

1 —tanA)2

HS = | ——
RHS <1—c0tA

Now, we know that cot 8 = , we get

tan
2

(l—tanA>2 1—-tanA
= -

1—cotd 1 1
tan A

(1—‘5&1114)2 1—tan A
=

1—cotd tanA — 1
tan A
1—tanA\?2
= (71 — cotA) = (—tamA)2
1—tan 4 2 9
1—cotd = tan®A

Here, we get LHS=RHS
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.1+tan2A_ 1—tanAd)?
" 14cot24 \1—cotA

Hence proved
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