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CLASS X: MATHS
Chapter 8: Introduction to Trigonometry

Questions and Solutions | Exercise 8.1 - NCERT Books

Q1. In AABC, right angled at B, AB = 24 cm,
BC = 7 cm. Determine : (i) sin A, cos A (ii) sin C, cos C.
Sol. By Pythagoras Theorem,
AC? = AB? + BC? = (24)* + (7)’= 625

= AC= Jg25 =25 cm.

. i ite t le A
(i) sin A = BC ie., side opposite to angle
AC Hyp.

,
=25 (*- BC=7cm and AC = 25 cm)

A
24 cm
BO ___\C
7cm
AB |. side adjacent to angle A
cos A= — ¢,
AC Hyp.

24
=5 (- AB =24 cm and AC = 25 cm)

ver . AB |. side opposite to angle C
= — 1.c.,
(i1) sin C AC { Hyp.
_ 24
25
BC |. side adjacent to angle C
cos C = — Lo,
AC Hyp.
-
25
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Q2. In fig, find tan P — cot R.

P
12 cm 13 cm
Q R

Sol. In figure, by the Pythagoras Theorem,
QR? =PR? - PQ?= (13> — (12)* =25
= QR =25 =5cm
In APQR right angled at Q, QR = 5 cm is side opposite to the angle P and PQ = 12 cm is
side adjacent to the angle P.
Therefore, tan P = QR _ i.
PQ 12

Now, QR =5 cm is side adjacent to the angle R and PQ = 12 cm is side opposite to the

angle R.
Therefore, cot R = QR_5
PQ 12
N
Hence, tan P — cot R = ™

Q3. IfsinA= %, calculate cos A and tan A.

Sol. In figure,

. 3
smA=Z
_, BC_3
AC 4
= BC =3k
and AC = 4k

where k is the constant of proportionality.
By Pythagoras Theorem,
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Q4.

Sol.

Q5.

Sol.

C
4Kk
3k
A B
AB? = AC? — BC? = (4k)* — (3k)* = 7k?
= AB=J7k
_ AB Tk 71
So, cos A = T
BC 3k 3
andtan A= —="—=-—"%
AB Tk 7
Given 15 cot A = 8, find sin A and sec A.
8
cotA—E A
AB _ 8
=~ BC 15 8
= AB =8k
and BC =15k e =
Now, AC = @kF +(15kF =17k
. BC 15k 15 AC 17k 17
SNASC T Tk Tare SCATE TRk T

. 13 . . .
Given sec 0 = IEx calculate all other trigonometric ratios.

13

sec O = —
12
AC_13
BC 12
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Qe.
Sol.

By Pythagoras Theorem,
AC? = AB? + BC?
(13k)* = AB? + (12k)?
AB? = 169k* — 144 k?
AB = .h5k2 =5k

AB_ 5k 5

ool

12 C

13

sin 0= e 5k 13
o= BC _ 12k _ 12
COSY="aACc ~ 13k 13

AB 5k 5
tn - — = =
anb=p- =010

BC 12k 12
cotd="F =% =

o_ AC _ 3k _
cosec _AB_Sk_

5

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

In figure ZA and ZB are acute angles of AABC.

Draw CD L AB.

We are given that cos A = cos B

AD _BD
AC BC

Class X Maths
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AD _AC
BD BC

[Eac

= AADC ~ ABDC

h=CP

)

(SSS similarity criterion) = ZA = ZB

(- all the corresponding angles of two similar triangles are equal)
7
Q7. IfcotO= Y evaluate :
(1 +sin0) (1 —sin 6) |
1 (1 +cosB) (1 —cosH) (if) cot’d
Sol. In figure,
; C

cot O = ry

AB_7 e
~ BC 8

_ A | |

= AB=7k - == =
and BC =8k
Now, AC? = AB? + BC? = (7k)* + (8k)?

=113 k?
= AC=4l13k

. BC 8k 8
Thensin 0 = —=——=——=
AC 113k 113

and cos 0 = AP 7k !

(1 +5sin0) (1 —sin 0) _(1

AC i3k 113

8

|

(1 +cos0) (1 —cosH) (1 7 ][1_ 7 ]
NTE) NTE)
W113 +8) 113 -8) _ (/113¢ —@8)
W13 +7) 113 =7)  (113Y (7}
{*> (a+Db)(a—Db)=a’>-Db%*
_ 113-64 49
113-49 64
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.. 7 2
(ii) cotb = —~ = cot? B = Ty .8
8 8) 64

Q8. If 3 cot A =4, check whether

1 —tan? A .
——— = cos*A — sin’A or not.
I +tan” A
Sol. In figure, T
3cotA=4
4
= cotA = 3 A
C B
AB 4 3
BC 3

= AB =4k and BC = 3k
Now, AC = /@ky + Bk} =5k

: BC 3k 3
Then sin A = AC 3k 5
AB 4k 4

COSA= JCT5K 5

BC 3k 3

and tanA—E—A‘——Z

)
2 1=~
LHS:l—tan A 4
3
)

Class X Maths www.esaral.com 6
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6 9 _7
25 25 25

Therefore, LHS = RHS,

1 —tan® A .
i.e., — 5 = cos’A — sin’A
1 +tan” A

- Each side = L
25

1

f)

Q9. In triangle ABC right angled at B, if tan A = find the value of :

(1) sin A cos C + cos A sin C

(i1) cos A cos C — sin A sin C.

1
Sol. tan A= —
\/5 C
BC_ 1 1 2
BA .3
B A
BC = k and BA = 3k V3
AC? = BC? + BA?
=k + (\Bk ) =k + 3k = 4k
AC = 42 =2k
(1) sin A.cos C + cos A sin C
D R BRI B B
2 2 2 2 4 4
(i1) cos A . cos C —sin A . sin C
=£><1__1_x£=£_£=0
2 2 2 2 4 4

Class X Maths www.esaral.com 7
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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.

Sol. In figure,

S5cm

PQ=5cm

PR + QR =25 cm
ie., PR =25cm - QR
Now, PR? = PQ? + QR?
= (25-QR)’=(5*+ QR?
= 625 -50 x QR + QR? = 25 + QR?
= 50xQR=600= QR =12 cm
and PR =25 cm - 12cm = 13 cm

. _ QR 12 L PQ 5

WeﬁndsmP——PR —13,cosP R 13
d p— QR_12
and tan __PQ —5

Q11. State whether the following are true or false. Justify your answer.

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

12
(i) sec A = 3 for some value of angle A.

(ii1) cos A is the abbreviation used for the cosecant
of angle A.

Class X Maths www.esaral.com 8
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(iv) cot A is the product of cot and A.

4
(v) sin 6 = £y for some angle 0.
Sol. (i) False.

We know that 60° = 3 >1.
(i1) True.

We know that value of sec A is always > 1.
(i11) False.

Because cos A is abbreviation used for cosine A.

(iv) False, because cot A is not the product of cot
and A.

(v) False, because value of sin cannot be more than 1.

Questions and Solutions | Exercise 8.2 - NCERT Books

Q1. Evaluate :
(1) sin 60° cos 30° + sin 30° cos 60°
(i1) 2 tan® 45° + cos? 30° — sin® 60°
cos45°
(1) sec30°+cosec 30°
.y sin 30°+ tan 45°— cosec 60°
(iv)

sec 30°+ cos 60°+ cot 45°

5 cos® 60°+ 4 sec? 30°—tan® 45°

sin? 30°+ cos’ 30°

)

Class X Maths www.esaral.com 9
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Sol. (i) sin 60° cos 30° + sin 30° cos 60°

-[(FE -2

3 1

= Z+Z:1
(i1) 2 tan?45° + co0s*30° — sin?60°
i 2 i 2
=2 x(1)*+ (7 -7
3 3
cos45°

(iii) sec30°+cosec 30°
RV R VR A (V)
2., L(1eh 242 (1 +3)
V3 NG
B Wy BBy
262) T WB+aB 1) 242x2
3 -43)
42

sin30°+tan45°—cosec60°
(W) sec30°—cos60°+cot45°

1 2 23 -4

i+1_7 [
2 B 243

=2 . 1.,= 443 +243
NER: 243

G\3 -4) @-33)
@+343) @-33)

1243 2716 +12/3 _ 244343 _ 432443
16-9x3 11 11

Class X Maths www.esaral.com 10
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5 cos® 60°+ 4 sec® 30°— tan® 45°

sin? 30°+ cos® 30°

5(cos 60% + 4 (sec 30%° — (tan 45°
(sin 30° + (cos 30°Y

1Y 2 Y 5 4
5| — 4| — | —( bl X — —
_ (2)+[\/§] ()2:4+43 !

SEE

(v)

_15+64-12 67
12 12

Q2. Choose the correct option and justify your choice:

2 tan30°

@ 1 +tan® 30° N

(A)sin 60° (B) cos 60° (C)  tan 60° (D) sin 30°
... 1—tan?45° B
(i 1 +tan®45°

(A)tan 90° B) 1 (C)  sin 45° (D)0
(iii))sin 2 A = 2 sin A is true when A =

(A)0° (B) 30° (C) 45° (D) 60°

2tan30°

(V) " an300 ~

(A)cos 60° (B) sin 60 (C) tan 60 ° (D) sin 30°

Sol. (i) Option (A) is correct.

(1) 2
2 tan30° \/3_ f

1 +tan®30° B
1+[j I+

NG

w\.—

Class X Maths www.esaral.com 11
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2
-5 %=§= sin 60°

(i1) Option (D) is correct.

1-tan®45°  1-1

I+tan®45°  1+1
(ii1) Option (A) is correct.

sin 2A = 2sinA

= 2sinA . cosA = 2sinA

= cosA =1

= A=0°

(iv) Option (C) is correct.
2tan30°
1-tan*30°
1

2 X —
_ B

IO

= tan 60°

i
|
uN‘“&lN
e
&lll

U.)‘»—t

Q3. Iftan (A +B)= .3 andtan(A-B):L

\5;
0°<A+B<90°;A>B, find A and B.
Sol. tan (A + B)= /3 = A+ B=60° (1)
1
tan (A - B)= — = A-B=30° (2
an ( ) 3 (2)

Adding (1) and (2),
2A =90° = A = 45°
Then from (1), 45° + B = 60° = B = 15°

Class X Maths www.esaral.com 12
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Q4. State whether the following are true or false. Justify your answer.

(i) sin(A+B)=sinA+sinB
(i) The value of sin 6 increases as 0 increases.
(ii1) The value of cos O increases as 0 increases.
(iv) sin © = cos O for all values of 0.
(v) cot A is not defined for A = 0°.
Sol. (i) False.
When A = 60°, B = 30°
LHS =sin (A + B) = sin (60° + 30°)
= sin 90° =1
RHS =sinA+sinB
= sin 60° + sin 30°

2 2
i.e., LHS # RHS
(i1) True.
Note that sin 0° = 0, sin 30° = ;— = 0.5,

. 1
sin 45° = — = 0.7 (approx.),
A (approx.)

sin 60° = g = 0.87 (approx.)

and sin 90° =1

i.e., value of sin O increases as 0 increases from

(i11) False.
Note that cos0° = 1,
cos 30° :g = 0.87 (approx.)

cos 45° = L =07 (approx.),

5

cos 60° = = 0.5 and cos 90° =0

N | —

Class X Maths www.esaral.com
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1.e., value of cos 0 decreases as 0 increases
from 0° to 90°.

(iv) False, it is true for only 6 = 45°

1
(v) True, cot A = o ~ not defined.

Questions and Solutions | Exercise 8.3 - NCERT Books

Q1. Express the trigonometric ratios sin A, sec A and tan A in terms of cot A.

Sol. We have cosec’A — cot?A = 1
= cosec’A = 1 + cot’A
= (cosec A)> =cot’ A+ 1

2
1
— 2
= (sinAj cot? A+ 1

1

= (sin A =
( ) cot>? A+1

1
Veot? A +1

We reject negative value of sin A for acute angle

= sinA ==+

1
A. Therefore, sin A = 1 tnAa- —

\/cot2 A+1 cotA

We have sec? A —tan’ A =1

= sec?A=1+tan’ A

1 cot? A+l
cot’> A cot’ A

\/cot2 A+1

cotA

=1+

= sec A=

Class X Maths www.esaral.com
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Q2. Write all the other trigonometric ratios of ZA in terms of sec A.
Sol. (i) sin A= /] _cos A
\/ sec’ A—

sec’ A sec A

(i) cos A = oo A

(i) tan A = [sec2 A -1
1

1
iv) cot A = =
(iv) tanA  +sec’ A—1

sec A

1
V) coseCA= —— =
v) sin A Vsec? A—1

Q3. Choose the correct option. Justify your choice :

(i) 9sec’ A—9tan’ A=

(A) 1 (B)9 ©) 8 (D)o
(i1) (1 + tan O + sec 0) (1 + cot 6 — cosec 0) =
(A)O B) 1 (©) 2 (D)-1
(i) (sec A+ tan A) (1 —sin A) =
(A)sec A (B) sin A (C)cosec A (D) cos A
1 +tan® A
W) eora ~
(A)sec’A B)-1 (C) cot’A (D) tan’A

Class X Maths www.esaral.com 15
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Sol. (i) Correct option is (B).
9 sec’ A—9tan’ A=9 (sec’ A — tan’> A)
=9x1=09.
(i1) Correct option is (C).

(1 + tan 6 + sec 6) (1 + cot 6 — cosec 0)
sin 6 1 cosO 1
= q1+ + X 31+ -
{ cos6 cose} { sin @ sine}

{cose+sin9+l}X{sin9+cose—l}

cos0 sin ©

{cosO+sinB)+1}x {cosO+sinBO)—1}
cos 0 xsin 6

(cosB +sinOY — (1Y
cosOxsin0

“(a+b)(a-b)=a b}

~—

cos? 0+sin’> 0+2cosOsin0—1

cosOxsin®

1+2cosOsind—1
= = 2.

cos 0sin 6

(iii)) Correct option is (D).
(secA + tanA)(1 — sinA)

)
smn” A
= secA — tanA + tanA —
Ccos A
1 sin” A 1-sin® A
cos A cos A cos A
2
cos” A
= = cos A
COS A
(iv) Correct option is (D).
1 +tan® A sec’ A
= = tan’A

1+cot’ A cosec’A

Class X Maths www.esaral.com 16
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Q4. Prove the following identities, where the angles involved are acute angles for which the

following expressions are defined.

1 —cosH

. )
(1) (cosec 6 — cot 0) T cos0 "

.. cosA I +sinA
(i1) + =2 sec A.

1 +sin A cos A

.... tan® cot®
+ =1+
(ii1) —cot6 ' 1—tan0 1 + sec O cosec 6.

I +secA sin? A
sec A 1-cosA’

(iv)

cosA —sinA +1
cosA +sinA -1

identity cosec’A = 1 + cot’A.

.~ [1+sinA
,/ = +
(vi) em A Se¢ A + tan A.

sin © —2 sin’ O

2cos’ 0—cos0

)

= cosec A + cot A, using the

(vii) = tan 0.
(viii) (sin A + cosec A)*> + (cos A + sec A)?
=7 + tan’A + cot?A.
(ix) (cosec A — sin A) (sec A — cos A)
1

tan A +cotA ’
1 +tan® A _(1-tanA ’ 5
(x) 1 +cot’> A I—cotA ) — @NA.

Sol. (i) LHS = (cosec 6 — cot 0)°

)1 70056 2_ 1 —cos© ’
sin® sin® sin 0
_(l—cosG)2 _(1—cos(9)2

sin’ 0 B 1 -cos’ 0

Class X Maths www.esaral.com
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B (1 —cos 0y _1—cos0
- (1—c059)><(1+cose)_1+cos9
LHS = RHS.

.. _ COSA 1 +sin A

(i) LHS = 1 +sin A COSA

cos® A+(1 +sin A
cosA(l +sin A)

cos’ A+1+sin? A+2sin A
cosA(l +sin A)

_ 2(1 +sin A)
~ cosA(l +sinA)
= 2secA = R.H.S.
tan © cot0
(111)LHS "~ 1-—cot® 4 1 —tan®

sin 0 cos©
[cosej (sinej
+

[1_0959J (l_sinej
sin 0 cos0

sin 6 cosej

(cos@j N (sin@

sin®—cosO cosO—sinH
[ sin @ j ( cos0 j

sin O x sin O n cosOxcos0

cosOx (sn6O—cosB) sinOx(cosO—sin0)

sin® 0 _ cos® 0
cosOx(sinb—cosB) sinOx (sin O —cos0)

sin Ox sin® 0 — cos O x cos® O

c0s 0 xsin 0% (sin 6 — cos6)

Class X Maths www.esaral.com 18
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sin® 0 —cos® 0

cos 0 xsin 0 x (sin 6 — cos 0)

(sinefcose)x(sin2 0+ cos’ 0 +sinHcosO
c0s 0 x sin 0% (sin 6 — cos 0)

{~~ a’—b*=(a—Db) (a®> + b*+ ab)

sin? 0+ cos’ 0 +sin Ocos O

cosOxsinH
_ 1+sin0Bcos® 1 ‘l
cos0sin O cos0sin O
=1+ ! :
cos0 /){ sin©O
=1 + sec 6 cosec O
LHS = RHS
1
VLS. = l+secA 1+cosA _ cosA+l1
(iv) L.H.S. sec A 1 1
cos A
-2 2
sin” A 1 —-cos” A
R.H.S. = = = 1+cosA
S 1—-cosA 1-cosA cos
.. LH.S. =RH.S.
cosA —sin A +1
(v) LHS
\Y% = .

cosA +sinA -1

cosAisinAJr 1
_ sinA sinA sinA
cosA  sinA _ 1
sinA sinA sinA

(Dividing the numerator and denominator by
sin A)

Class X Maths www.esaral.com 19
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cotA —1+cosecA _ (cosecA +cotA)-1
cotA+1—cosecA {l +cotA—cosecA}

(cosecA +cotA)— (cosec® A — cot? A)
{l +cotA —cosecA}

(" cosec’ A= 1+ cot’ A, i.e., cosec’* A — cot?’A = 1)

_ (cosecA +cotA)—(cosec A +cot A) X (cosec A — cot A)
{l +cotA —cosecA}

- (@a+b)(a—b)=a>— b2

_ (cosec A + cot A)x {l —(cosec A —cot A)}
{l + cot A —cosec A}

(cosec A+ cot A)x {l + cot A —cosec A}
{l + cot A —cosec A}

cosec A + cot A
RHS

. _ [1+sinA (1L +sinA)(l +sinA)
(V) LHS = 1 —50a _\/(l—sinA)(lJrsinA)

_ \/ (1 +sin A} _\/(1+sinA)2

(Y —sinAY V1-sin® A
@ +sinAY  1+sinA
cos® A CcOoS A
1 sin A
cosA | cosA sec A + tan A
LHS = RHS.

sin0—2sin> 0

2cos® 0-cos0

(vii) LH.S. =

Class X Maths www.esaral.com 20
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sinB(1 —2sin” 0)
cosBQ cos’ 0-1)

sin B (sin’ 6+ cos” 02 sin® B)

cos 02 cos® 0—sin’ 0 —cos’ 0)

tan 0 (cos> 0 —sin” 0)
(cos® 0 —sin” 0)
=tan O = R.H.S.

(viii) L.H.S. = (sinA + cosecA)? + (cosA + secA)?
= sin’A + cosec’A + 2 + cos’A + sec’A + 2
=4+ 1+1+cot?’A+ 1+ tan’A
=7 + tan’A + cot’A = R.H.S.

(ix) LHS = (cosec A — sin A) (sec A — cos A)

1
- —sin A |x 1 —CosA
sin A cosA

l—sinzAxl—coszA

sin A cos A

cos’ A sin® A
X
sin A cosA

=sin A cos A

1 1

Now, RHS = =—
tan A+cotA sinA +cosA
cosA sinA
_ 1 _ sin Acos A
sin> A +cos®> A sin® A +cos® A
sin AcosA
__ sinAcosA
1
LHS = RHS.

Class X Maths www.esaral.com 21



User
Rectangle

http://
https://www.esaral.com/seo-pdf-ios
http://
http://
https://www.esaral.com/seo-pdf-ios

wSaral

JEE | NEET | CLASS 8 - 10 Download eSaral APP B

1 +tan2 A B secz A
1 +cot’ A

(x) LH.S. = (

= tan’A = R.H.S.

cosA —sin A ’
l—tanA Y ___cosA
1 —cotA | | sinA—cosA
sin A

. ZA
=22 = fam’A = R.H.S.

cos” A
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