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NCERT Solutions for Class 10 Maths Unit 8

Introduction to Trigonometry Class 10

Unit 8 Introduction to Trigonometry Exercise 8.1, 8.2, 8.3, 8.4 Solutions

Exercise 8.1 : Solutions of Questions on Page Number : 181

Ql:

In AABC right angled at B, AB = 24 cm, BC = 7 m. Determine
(i) sin A,cos A

(ii) sin C, cos C

Answer :

Applying Pythagoras theorem for AABC, we obtain
AC? = AB? + BC?

= (24 cm)? + (7 cm)?

= (576 + 49) cm?

=625 cm?

~AC= V625 cm=25cm

¢
25¢m
7cm
% 24 cm "
Side opposite to ZA  BC
(i) sin A = Hypotenuse AC
_ 17
25
Side adjacentto ZA  AB 24
Hypotenuse AC 25

COS A=

(ii)
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A

24 cm

& Tem =

Side opposite to ZC  AB

sinC = Hypotenuse AC
24
25

Side adjacent to ZC  BC

cos C = Hypotenuse AC
__
25

Q2:

In the given figure find tan P - cot R

12 cm 13 cm

Answer :

Applying Pythagoras theorem for APQR, we obtain
PR? = PQ? + QR?

(13 cm)? = (12 cm)? + QR?

169 cm? = 144 cm? + QR?

25 cm? = QR2 QR

=5cm
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P
12 em 13 cm
Q Sem R
anzﬁkommmeméPzQR
Side adjacent to ZP  PQ
3
12
CmR=S®a¢m@H0£R=QR
Side opposite to ZR  PQ
8
12

5 5

tanP-cotR= 12 12

Q3:

3
If sin A= = , calculate cos A and tan A.

Answer :

Let AABC be a right-angled triangle, right-angled at point B.
C

A B

Given that,

SMA=§
4
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Let BC be 3k. Therefore, AC will be 4k, where k is a positive integer.

Applying Pythagoras theorem in AABC, we obtain
AC? = AB? + BC?

(4k)2 = AB? + (3k)?

16k 2 - 9k 2 = AB?

7k * = AB?

AB = Tk

_ Side adjacent to ZA

cos A
Hypotenuse
tan A = Sldc OPPOSIIC to ZA
Side adjacent to ZA
W
AB 7k 7
Q4:

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

Answer :

Consider a right-angled triangle, right-angled at B.

&
A B
Side adjacent to ZA
Cot A =— -
Side opposite to ZA
_AB
BC

It is given that,
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CotA = 15
AB 8
BC 15

Let AB be 8k.Therefore, BC will be 15k, where k is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

AC? = AB? + BC?

= (8K)2 + (15k)?

= 64k2 + 225k?

= 289k?

AC =17k

Side opposite to ZA

BC

SinA =
Hypotenuse
15k _15

17k 17
Hypotenuse

secA =— :
Side adjacent to ZA

_AC_17
AB 8§

Q5:
13

Given sec 0 = 12 , calculate all other trigonometric ratios.

Answer :

Consider a right-angle triangle AABC, right-angled at point B.

C
f
A B
S0 = — H}-'[?otcnusc
Side adjacent to £0
13 AC
12 AB

If AC is 13k, AB will be 12k, where k is a positive integer.

AC
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Applying Pythagoras theorem in AABC, we obtain

(AC)2 = (AB) + (BC)?
(13Kk)? = (12K)2 + (BC)?
169k2 = 144k? + BC?

25k2 = BC?
BC = 5k
6 B = Side opposite to £0 _ BC _ Sk _3
Hypotenuse AC 13k 13
050 = Side adjacent to £0 _ AB 12k 12
Hypotenuse AC 13k 13
tan® = Side oppositeto £68 _ BC _ 5k 5
’ Side adjacentto £0 AB 12k 12
st Side adjacentto Z£0 _ AB 12k 12
~ Side oppositeto £6 BC 5k 5
—— Hypotc‘nusc _ AC _ 13k _
Side opposite to £6  BC 5k
Q6 :

If £ A and £ B are acute angles such that cos A = cos B, then show that
LA =z B.
Answer :

Let us consider a triangle ABC in which CD 1 AB.
C

-
A D B

It is given that cos

A=cosB
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AD BD
==
AC BC

(1
We have to prove /A = /B. To prove this, let us extend AC to P such that BC = CP.
P

A D B

From equation (1), we obtain
AD _AC
BD BC
AD _AC

= = ( By construction, we have BC = CP)
BD CP

By using the converse of B.P.T,

CD||BP
=£ACD =, CPB (Corresponding angles) ... (3) And,

+ BCD = ,CBP (Alternate interior angles) ... (4) By

construction, we have BC = CP.

~ ,CBP = ,CPB (Angle opposite to equal sides of a triangle) ... (5)

From equations (3), (4), and (5), we obtain

ZACD =2 BCD ... (6)
In ACAD and ACBD,

+ACD =, BCD [Using equation (6)]

+CDA =, CDB [Both 90°]

Therefore, the remaining angles should be equal.
+~2CAD = ,CBD

= /A =/sB

Alternatively,

[ )
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Let us consider a triangle ABC in which CD 1 AB.
C

A D B
Itis given that,

cosA=cosB

AD BD
===
AC BC
AD  AC
= ——=—
BD BC
AD _AC_,
Let BD  BC

= AD=KBD...(1)

And, AC=kBC ... (2)

Using Pythagoras theorem for triangles CAD and CBD, we obtain
CD?=AC?- AD? ... (3)

And, CD? = BC?- BD> ... (4)

From equations (3) and (4), we obtain

AC? - AD? = BC?- BD? = (k

BC) - (k BD)? = BC? - BD? = k?

(BC?-BD?) = BC?-BD? = k2 =

1=k=1

Putting this value in equation (2), we obtain
AC =BC

= +A = s/B(Angles opposite to equal sides of a triangle)

Q7 :
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7
If cot B = 8 , evaluate

(1+5sin0 )(1 —sin 0 )
0 (1+cosB )(1 —cos@ )

(ii) cot* g
Answer :
Let us consider a right triangle ABC, right-angled at point B.

A

] I_B

&
Side adjacent to £6 BC
coth = — , =——
Side opposite to £0  AB

7

8

If BC is 7k, then AB will be 8k, where k is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

AC? = AB? + BC?

= (8k)2 + (7k)?

= 64k? + 49k?
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= 113K
ac = VI13k
i = Side opposite to £0 _ AB
Hypotenuse AC
8 B
V13K 11
050 = Side adjaccnt to £Z6 BC
Hypotenuse " AC
Tk T
v‘l 13k J

(1+sin0)(1-sin0) (l sin:())
0 (1+cos0)(1-cos0) (l -cos’ 0)

(1

(1
(Jl%]

;)

I|3

9

13 _4

64 64

113

o

(i) cot’ § = (cot 6) = 8)_ 64
Q8:

If 3 cot A = 4, Check whether 1+tan” A

Answer :

=cos” A —sin” A or not.
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Itis given that 3cot A =4

4

Or, cot A= 3

Consider a right triangle ABC, right-angled at point B.

C
A B
Side adjacent to £ZA
cot A = — -
Side opposite to ZA
AB 4
BC 3

If AB is 4k, then BC will be 3k, where k is a positive integer.

In AABC,
(AC)* = (AB) + (BCY’

= (4Kk)? + (3ky?
= 16k2 + 9k?

= 25k?
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AC =5k
Side adjacent to ZA AB
COSA = =
Hypotenuse AC
3k _4
5k 5
s Side opposite to ZA _ BC
Hypotenuse AC
3k 3
5k 5
o Ak = Side opposite to ZA _ BC
Hypotenuse AB
_3k_3
4k 4

I-tanA (4 _1—1(,
3N 25T C
l+tan” A l+(3] ]+)

16
7.
R (A
25 25
16
53
cos’A-sin A = 5 S
16 9 7
25 25 25
l_l( - - -
L,A =cos” A-sin” A
. I+tan” A
Q9:
1
tan A=—
In AABC, right angled at B. If \1"3 , find the value of

(i) sinAcosC+cosAsinC

(i) cos Acos C-sinAsinC
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Answer :
C
A B
tan A =

1
N
BC_ |

AB 3

If BC is k, then AB will be ﬁ& , Where k is a positive integer.
In AABC,

AC? = AB? + BC?
(V3k) + (kY

=3k? + k2 = 4k?

AC = 2k
Side opposite to ZA _ BC _ &

: 1
sin A = =—= -
Hypotenuse AC 2k 2

cosA =

Side adjacentto ZA AB 3k 3
Hypotenuse AC 2k 2

GinC — Side opposite to £ZC  AB 3k B ﬂ
' Hypotenuse AC 2k 2

Side adjacent to ZC _BC _ &k

cosC = !
Hypotenuse AC 2k 2

(i) sin Acos C +cos AsinC

(HDNL)-1

4

«(ii)cosAcos C-sinAsinC
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Q10:

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

Answer :
Given that, PR + QR =25
PQ=5
Let PR be x.
Therefore, QR =25 - x
R

P Q
Applying Pythagoras theorem in APQR, we obtain

PR? = PQ? + QR?

x2=(5)2+ (25-x)? x2 =

25 + 625 + x2 - 50x

50x =650

x =13

Therefore, PR =13 cm

QR =(25-13)cm =12 cm

it P Side opposite to ZP QR 12
Hypotenuse PR 13

i aines 5

- Side adjacent to £ZP _ PQ _3
Hypotenuse PR 13

i » -

- Side opposite to ZP QR 12

s |

Side adjacent to /P PQ
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Ql1:

State whether the following are true or false. Justify your answer.
(i) The value of tan A is always less than 1.
12
(ii) sec A= 3 for some value of angle A.
(iii) cos A is the abbreviation used for the cosecant of angle A.

(iv) cot Ais the product of cot and A
4

(v) sin@= 3 , for some angle 6

Answer :

(i) Consider a AABC, right-angled at B.
C

Ly

_ Side opposite to ZA
Side adjacent to ZA
12

]

tan A

] —
bl S

But >1

. tanA>1

So, tan A < 1is not always true.
Hence, the given statement is false.

12
sec A =—

(ii)
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Ly

A

Hypotenuse _12
Side adjacent to ZA 5
AC_12
AB 5

Let AC be 12k, AB will be 5k, where k is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

AC? = AB? + BC?

(12k)z = (5k)? + BC?

144k> = 25k> + BC?

BCz = 119k?

BC = 10.9k

It can be observed that for given two sides AC = 12k and AB = 5k,
BC should be such that,

AC-AB<BC<AC+AB

12k - 5k < BC < 12k + 5k 7k

<BC<17k

However, BC = 10.9k. Clearly, such a triangle is possible and hence, such value of sec A is possible.
Hence, the given statement is true.
(iii) Abbreviation used for cosecant of angle A is cosec A. And cos A is the abbreviation used for cosine of angle A.

Hence, the given statement is false.

(iv) cot A is not the product of cot and A. It is the cotangent of ZA.

Hence, the given statement is false.

4

3

(v)sin® =
We know that in a right-angled triangle,

Side opposite to £0

sinf =
Hypotenuse
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In a right-angled triangle, hypotenuse is always greater than the remaining two sides. Therefore, such value of sin 6 is
not possible.
Hence, the given statement is false

Exercise 8.2 : Solutions of Questions on Page Number : 187
Ql:
Evaluate the following
(i) sin60° cos30° + sin30° cos 60°
(ii) 2tan®45° + c0s*30° - sin*60°
cos 45"

Giiy sec30?+cosec30”

sin 30° + tan 45° = cosec6H()®
(v) sec30?+cos60°+cot45°

5cos” 60° + 4sec” 30° — tan” 45°
V) sin® 30° + cos® 30°

Answer :

(i) sin60° cos30° + sin30° cos 60°

RN
1202 202
31 4
= — T —
4 4 4

(i) 2tan®45° + c0s?30° - sin*60°

\E: \G:

2 2

=2[1'}3 +

cos45°
iy sec30°+cosec30®
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_.2_,,_2 2+2\/§
BT
V3 3

‘/5(73 ZJ_J “22+2V6

( )
227
: (f ¥2) °f(f Vi) 245(J6-4)
(2() (2 -)' 24-8 16
Vi8-V6 _3v2-6
e
sin 30° + tan 45° - cosec60°
(v) sec30?+cos60°+cot45°

lq

-

l+l—i 3.2
2 3 2
T2 1‘3 3
-+ . ol
NER) 2 3
33-4
a5 (334

3‘5"4 (3v3+4)

dj

(33-4)(3\5-4) (5 -4)
3B () -

27+16-243  43-2443
27-16 1
5cos” 60° + 4sec’ 30° — tan” 45°
(v) sin” 30°+ cos” 30°
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Q2:
Choose the correct option and justify your choice.

2tan 30°

@) 1+tan’ 30°
(A). sin60°
(B). cos60°
(C). tan60°
(D). sin30°

1-tan” 45°
Gy 1+ tan” 45°

(A). tan90° (B).
1

(C). sin45°
(D). 0
(iif) sin2A = 2sinA is true when A =
(A). 0°
(B). 30°
(C). 45°
(D). 60°
2tan 30°

iv) 1- tan” 30°
(A). cos60°
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(B). sin60° (C).
tan60°

(D). sin30°

Answer :
2 tan 30°
0 1+ tan’ 30°

)
7

N

ﬁ,‘ )
w| s ‘:7“ %)

1

+

1
A
NE

—,
+
WD | ==

tu|&n

. 3
sin 60° = ——
Out of the given alternatives, only 2

Hence, (A) is correct.
| - tan® 45°

(ii) 1+ tan® 45°
1I-(1)° _1-1_0

Ty 1+l 2

Hence, (D) is correct.

(iif)Out of the given alternatives, only A = 0° is correct.
Assin 2A=sin0°=0

2 sinA=2sin0°=2(0) =

Hence, (A) is correct.

2 tan 30°
(iv) 1— tan: 30°

5) 3.3
{5
V3
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Out of the given alternatives, only tan 60° ~
(C) is correct.

Q3:

; tan(A+B) =3 tan(A - B) =

and

0°<A + B =<90° A>B find A and B.

Answer :

tan(A+B]=\G

tan(A + B) = tan 60

=

>A+B=60..(1)

tan[,ﬁ!\—B)zL

NE)
- tan (A-B)=tan30
=A-B=30...(2)
On adding both equations, we obtain
2A =90
=A=45
From equation (1), we obtain
45+ B =60

B=15

Therefore, /A = 45° and /B = 15°

Q4 :

“E Hence,

i

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

(i) sin(A+B)=sinA+sinB

(i) The value of sinAZA increases as AZA increases

(i) The value of cos AZA increases as AZA increases

(iv) sinAZA = cos AZA  for all values of AZA

(v) cot Ais not defined for A =0°
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Answer :

(i) sin(A +B)=sin A+ sinBLetA =30°and B =60° sin (A + B) = sin (30° + 60°)

=sin 90° =

1

sin A + sin B = sin 30° + sin 60°

|+J§ 1443

2 2 2

Clearly, sin (A + B) #sin A + sin B
Hence, the given statement is false.

(ii) The value of sin 8 increases as 6 increases in the interval of 0° <8 <90° as sin 0° =0

sin 30° = 5 =0.5

sin45° = %:0.?07

sin 60° = g =0.866
sin90° =1

Hence, the given statement is true.

(iif) cos 0° = 1
cos30° = ézﬂ.ﬂﬁﬁ
cosd5° = L—(] 707
5% = \E =1,
1
cosB® =—=().5
2
c0s90° =0

It can be observed that the value of cos 6 does not increase in the interval of 0° < 8 < 90°.
Hence, the given statement is false.
(iv) sin 8 = cos 6 for all values of 6.

This is true when 6 = 45°
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. |
sind5" = —

s V2

|
05459 = —
cos45 ﬁ

4

It is not true for all other values of g.

sin 30° =
As

cos30°=

r—q|&j

ta | —

and
Hence, the given statement is false.

(v) cot A is not defined for A = 0°

cotA = cos A
As Sil’l A ,
cot 0° = 5% 0 1

sin0® 0 = yndefined Hence,
the given statement is true.

Exercise 8.3 : Solutions of Questions on Page Number : 189

Ql:

Evaluate
sin18°
cs72°
tan 26°
cat68 gy

(1) cos 48° - sin 42°

(IV)cosec 31° - sec 59°

Answer :

sin18°  sin(90°-72°)
(1) cos 72° T cosT2°
_o0s72° _,

cos 72°

tan26°  tan(90°-64°)
(i cot 64° - cot 64°

_cot64”

==
cot 64°
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(IMcos 48° - sin 42° = cos (90° - 42°) - sin 42°

=sin 42° - sin 42°

=0

(IV) cosec 31° - sec 59° = cosec (90° - 59°) - sec 59°
=sec 59° - sec 59°

=0

Q2:
Show that

() tan 48° tan 23° tan 42°tan 67° =1

(Icos 38° cos 52° - sin 38° sin 52° =0

Answer :

(I) tan 48° tan 23° tan 42° tan 67°

=tan (90° - 42°) tan (90° - 67°) tan 42° tan 67°
= cot 42° cot 67° tan 42° tan 67°

= (cot 42° tan 42°) (cot 67° tan 67°)

=M@

=1

(I) cos 38° cos 52° - sin 38° sin 52°

= cos (90° - 52°) cos (90°-38°) - sin 38° sin 52°
=sin 52° sin 38° - sin 38° sin 52°

=0

Q3:

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

Answer : Given that, tan
2A = cot (A- 18°) cot (90° -
2A) = cot (A -18°) 90° - 2A
=A-18°

108° = 3A
A =36°
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Q4.

If tan A = cot B, prove that A + B =90°

Answer : Given
that, tan A=cot B

tan A =tan (90° - B)

A=90°-B
A+B=90°
Q5:

If sec 4A = cosec (A- 20°), where 4A is an acute angle, find the value of A.

Answer : Given that, sec 4A =
cosec (A - 20°) cosec (90° - 4A) =
cosec (A - 20°)

90° - 4A= A- 20°
110° = 5A

A=22°

Q6 :

If A, Band C are interior angles of a triangle ABC then show that

.(B+CJ A
sin = cos—
5 5

e i

Answer :

We know that for a triangle ABC,

+A+ B+ ,C=180°
O sB+.,C=180°-2A
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ZB+ZC —90°—é
9
p ‘ _
sinL B:(‘ ) =sin[90"-éj

Q7:

Express sin 67° + cos 75° in terms of trigonometric ratios of angles between 0° and 45°.

Answer :
sin 67° + cos 75°
=sin (90° - 23°) + cos (90° - 15°)

=cos 23° + sin 15°

Exercise 8.4 : Solutions of Questions on Page Number : 193
Ql:
Express the trigonometric ratios sin A, sec A and tan A in terms of cot A.

Answer :
We know that,
cosec’A = 1+cot” A
.
cosec’A  1+cot’ A
|

1+cot’ A
|

Vi+cot® A
Jl+cot’ A

sin® A =
sinA =+

will always be positive as we are adding two positive quantities.

I

SINA = ————
Vl+cot™ A

sin A
tan A =
We know that, Cos A

Therefore,
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cos A
cot A =—
However, sin A
tan A =
Therefore, cot A

Also, Se¢” A =1+ tan” A

1
cot’ A
_cot” A+
"~ cot’A

veot® A+1

cot A

=1+

secA =

Q2:

Write all the other trigonometric ratios of , A in terms of sec A.

Answer :

We know that,
1
sec A

cos A =

Also, sin? A + cos? A = 1 sin?

A=1-cos?A

- \/secz A-1 sec’ A-1
sec” A sec A
tan2A + 1 = sec?A tanzA

=sec’A-1
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tan A = Vsec” A —1

COtA = C'_:'SA - SefA
sin A sec” A -1
secA
B 1
Vsec” A —1
cosec A = ] secA

SinA  sec? A -1

Q3:
Evaluate

sin” 63° +sin” 27°
(@) cos’17°+cos’ 73°

(if) sin25° cos65° + c0s25° sin65°

Answer :
sin® 63° +sin” 27°
@ cos’17°+cos’ 73°

B I:sin (90°- 27"’)]2 +sin® 27°
) [ cos(90°- 73°):|2 +cos” 73°

[cos27°] +sin®27°

[sin 73°]: +cos® 73°

cos” 27°+sin” 27°
sin” 73°+cos” 73°
B ]

I (As sin’A + cos’A = 1)

=1
(ii) sin25° cos65° + cos25° sin65°
= (sin 25°) {cos(90° - 25°)} + cos 25°{sin (90° - 25°)}
=(sin 25°)(sin 257)+(cos 25°)(cos 25°)

= sin225° + cos?25°
=1 (As sin’A + cos’A = 1)
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Q4.

Choose the correct option. Justify your choice.
(i)9secz2A-9tanzA =

(A)1

(B)9

©s

(D) 0

(ii) (1 + tan 6 + sec 0) (1 + cot 6 - cosec 0)
(A) 0

(B)1

(©)2

(D) -1

(iii) (secA +tanA) (1 - sinA) =

(A) secA

(B) sinA

(C) cosecA

(D) cosA

1+tan® A

(iv) | +cot’ A
(A) secz A
(B)-1

(C) cotz A

(D) tanz A

Answer :

(i) 9 sec?A - 9 tan?A

=9 (sec?A - tanzA)

=9 (1) [Assec? A-tanz A =1]
=9

Hence, alternative (B) is correct.

(ii)

(1 +tan 6 +sec 6) (1 + cot 6 - cosec 0)
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sin B | cosB 1
=1+ + 14+ —-—
cos® cosO sinf sinB

_(cosﬂ+sin9+| )( sin 0 + cos G-I]
cosB sin®

2

D (sin® + cos E))2 -(1)

sinBcosH

_si|126+cos:8+25in6 cos 6-1
K sinBcos O

_ 1+2sinBcos O-1

~ sinBcos O

_2sinfcos B
sin B¢os 6
Hence, alternative (C) is correct.

(iii) (secA + tanA) (1 - sinA)

=[ : +S"]A)(l—sinA)
cosA  cosA
=[1+SmA](l—sinA)

cos A ;

_1-sin® A cos’ A
Cos A Cos A

= COSA

Hence, alternative (D) is correct.

sin® A
l+tan*A 1t 2
tlan" A cos"A
1+cot” A 1+ cos’ A
(iv) sin® A
cos” A +sin’ A |
__ cos"A _cos" A
sin® A +cos” A 1
sin A sin® A
sin® A "
= —=tan" A
cos” A

Hence, alternative (D) is correct.

Q5:
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Prove the following identities, where the angles involved are acute angles for which the expressions are
defined.

Answer :

1-cosb

(cosech — cot B)3 =
[0) 1+ cosd

L.H.S.= (cosec 6 —cot0)’
_[ 1 cosB

\ 2

sin®  sinB ]
(1-cos0) (1-cos)

2

- (sinﬁ)z ~ sin’0

(1-cos®)  (1-cosB)  1-cos®
- |—cos’ @ —(l—cosﬂ)(l+c058)_l+c059
=R.H.S.

cos A +]+sinA
Gy 1+sinA  cosA

=2secA

cosA_ 1+sinA

I+sinA  cosA
~cos’A+(1+sinA)’

~ (1+sinA)(cosA)

_cos’A+1+sin® A+2sinA

~ (1+sinA)(cosA)

_ sin’A+cos”A+1+2sinA

- (1+sinA)(cosA)
_1+1+2sinA 24 2sinA

) (1+sinA)(cosA) : (1+sinA)(cosA)

~ 2(1+sinA) 2

- =2 =2secA
(I+sinA)(cosA) cosA e

=R.H.S.

LHS.=

tanf cot
+ — = | +sech cosect)
Giy 1—coth 1 —tan0
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tan B cotH
LHS. = +
l—cottl 1—tanB
s B cost
__cosB sin 0
I_cosB I_sinﬁ
sinf cosh
sin 6 cosf
__ cosb sin B
sinB—cost  cosB —sinB
s B cosB
_ sing _ cos8

T cosé(sin 8—cos &)

sin @(sin #—cos &)
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