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Question 1.

If sin @ = 725, find the values of cos 6 and tan 0.

Solution:

sin 8 =725 ... [Given]

We know that,

sin?0 + cos? 0 =1
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z
{l] +cos’@=1
25

49 +cost0=1
625

cos’f=1- 4
625
625 - 49
625
cos?0 =218
625

cos 0= 24
25

a
cos 0=

...[Taking square root of both sides] Now, tan 8 = sinBcos6

Nuw,tan9=ﬂ
cosf
)
_ 5
- (24)
25]
=7 .24
25 25
_ 1.3
25 24
tanEi=~l
24
|:+nsB=E :mtl't:mﬂ—l
25 24

Alternate Method:
sin 6 =725 ...(i) [Given]
Consider AABC, where ZABC 90° and ZACB = 8.

sin 8 = ABAC ... (i) [By definition]
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.. ABAC =725 ... [From (i) and (ii)]

5k
Tk

pU (e

LetAB = 7k and AC = 25k

In AABC, £B =90°

.. AB2 + BC? = AC? ... [Pythagoras theorem]

". (7k)? + BC? = (25k)?

". 49k? + BC? = 625k?

". BC? = 625k? — 49k?

". BC? = 576k?

. BC = 24k ...[Taking square root of both sides]

BC

Now, cos 0= — ...|By definition]
AC .
_ 2k
25k
cos 0= 24
25
_ AB .
Also, tan 8 = BC ...[By definition]
=1k
24k
tan O = 7
24

cos 0= 24 and tan 0 =
25

2]~
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Question 2.
If tan 8 = 34, find the values of sec 8 and cos 0.

Solution:

tanEI=% .. [Given]

We know that,
| +tan’ 0 = sec* 0

2
1+ (i] =sec’ @

...[Taking square root of both sides]
]

Now, cos B =
sech
_ 1
)
4
cosB= 4
5
secd = 5 and cos 0 = 4
4 5

Alternate Method:
tan 6 = 34 ...(i)[Given]

Consider AABC, where ZABC 90° and ZACB = 6.
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tan 6 = ABBC ... (ii) [By definition]

.. ABBC = 34 ... [From (i) and (ii)]

Let AB = 3k and BC 4k
In AABC, £B =90°
.. AB2 + BC? = AC? ...[Pythagoras theorem]
. (3K)2 + (4k)? = AC?
". 9k% + 16k? = AC?
. AC? = 25k?

. AC = 5k ...[Taking square root of both sides]

Now, sec 0 = AC ...[By definition]
_ sk
4k
sec B = 3
4
BC .
Also, cos 8= — ...[By definition]
AC
= 4k
Sk
cos B= 4
5
secB= 5 and cos 6 = 4
4 5
Question 3.
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If cot 8 = 409, find the values of cosec 6 and sin 0

Solution:

cot 0= ‘;—ﬂ ...[Given]

We know that,
1 + cot’® = cosec’ 8

2
1+ [4—;] = cosec’ 0

1+ %z cosec’ @

81 + 1600
81

= cosec’ 0

..[Taking square root of both sides]

1
cosech

MNow, sin 0

sinB = E
41

cosec O = A ondsin 0= 2
9 41

Alternate Method:
cot 8 =409 ....(i) [Given]
Consider AABC, where ZABC =90° and

ZACB =6
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cot 6 = BCAB ...(ii) [By defnition]
.. BCAB =409 ..... [From (i) and (ii)]

Let BC = 40k and AB = 9k

A

QN
]

B 40 C

In AABC, 4B =90°
.". AB? + BC? = AC? ... [Pythagoras theorem]
". (9K)? + (40K)2 = AC?
". 81k? + 1600k? = AC?
.. AC? = 1681k?

.. AC = 41k ... [Taking square root of both sides]

Now, cosec 8 = i_{; ...|By definition)
_ 4k
ok
dosec 6 = 41
9
Also, sin 0= 2B ...[By definition]
AC
_ 9%
41k
sin 0 = 9
41

cosec 0 = 4 and sin 8 = 2
9 41

Question 4.
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If 5 sec 8 —12 cosec 0 = 0, find the values of sec 8, cos 0 and sin 6.
Solution:
5sec 8- 12 cosec 8 =0 ...[Given]

.. 5sec 0 =12 cosec 0

1
> =—_12 secﬂ=—,cusacﬂ=—_l

cosB  sinB : cosd sin
sin 6 _ E

cos @ 5

tan 6 = 12

5
We know that,

1+ tan’ 0 =sec’ 0
2
1+ [%J =sec’ 0

1+ 1M _sec?e
25

25+ 144 _ sec’ O

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-2-chapter-6-trigonometry/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-2-chapter-6-trigonometry/

€IndCareer

sec’ @ = 169
25
sec 0= % ...[ Taking square root of both sides]
Now, cos 0 = 1 -1
sec B E)
5
cosf= 2
13

We know that, sin” 0 + cos”0 = 1
4
sin” @ + [i] =1
13

Sni.l'l2 0+ E =]

169
sin@=1- 2

169
sini 0 169 - 25
169

sin?g= 144

169
sin O = 12

13

...[Taking square root of both sides]
sec0=13 cosp= i,sin g=12

5 13 13

Question 5.

If tan 8 = 1, then find the value of

sin 0 + cos O
sec B + cosec 0

Solution:

tan© =1 ... [Given]
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We know that, tan 45° =
.. tan 8 = tan 45°
.0 =45°

Now, sin 0 = sin 45° = L

J2
1
cos 0 =cos 45°= —
J2
sec 0 =sec 45° = 2
cosec O = cosec 45° = 2
1 1
sin B+ cos _ E.'-E
sec O + cosec 6 32+32

&)
_\W2)
22
2
== EJE
J2
= i = l
V222
sin® + cos 0 1
sech + cosec® 2
Question 6.
Prove that:
i. sin26cosB+cosB=secH
ii. cos? @ (1+ tan? 0) = 1
iii. 1-sin®1+sin@————- V=secO-tan®

iv. (sec 8 — cos B) (cot 6 + tan ©) tan 6. sec 6

v. cot © + tan O cosec 6. sec 6
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vi. 1secb—-tanB=secH+tan0
vii. sin*® —cos*6=1-2cos’H
viii. secB+tan6=cosB1-sinB6

ix. IftanB+ 1 - 2, then show that
tan 0

tan’@ + —-— =2
tan’ 0
X, A COA o GinAcosA
(1+tan*A)  (1+cot’ A)

xi. secA (1 —sinA) - 2tan’A =1

tan @ _ tan 6§ +sec0+1
secB-1  tan B+4secB-1

Xil.

Proof:

i. L.H.S. = sin26cosB+cosb

sin® 0+ cos* 0
cosf
1

= — [ sin’@ +cos’6=1]
cosf

=sec O
=R.H.S.
sin’ @

+cosO=sec
cos 0

ii. L.H.S. = cos? 6(1 + tan? 0)

=cos?0sec’0 ...["." 1 +tan? 0 = sec? 0]
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=cos” 0 -sec’ 0

A

=R.H.S.

s.cos?0 (1+tan?0) =1

i, LHS = [l=sin®
I+sm£l

€IndCareer

1+tanzﬁ=sec29]

1
cos 6

l-sm'ﬂ

l—smﬂ

B \[l+smﬂ

1-sin®
On rationalising
""| the denominator

_ (1-sin H')z

1-sin’ @

_ !1 — sin Bf
cos” 0

1-5in0 _
1+sin0

ter-6-tri onomet /
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iv. L.H.S. = (sec 8 — cos 0) (cot 6 + tan 0)

1 cos® sinB
= —cos | | —+
cos B sin® cos®

_(1-cos’ 8 [ cos® @ +sin’0
_( cos ]( sin Bcos 6 ]
sin’ 6 . 1
cos® sinfcosH
[ sin’@ + cos’B =1 ]

- sin?@= 1 -cos’®

sin 0 1
cos§ cos®

= tan B.sec O
=R.H.S.

.. (sec ® —cos B) (cot 6 + tan 8) =tan 6. sec 6

V.LHS.=cot6+tan6

ou-sﬂ+ sin @
sinf  cos@

cos’ 0 +sin’0
sin Gcos ©

1 .
= ———o L[ sin®0+cos"0=1]
sin Bcos @

1 1

sin® cos®

= cosec O.sec O
=R.H.S.

.". cot © + tan © = cosec B.sec 6
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vii LHS. = —1
sec O—tan O
- 1 ., sec O+ tan 0
secB-tan® secB+tan B
On rationalising
""" | the denominator
_ secB+tan 0
sec’ 0 —tan’ @
_ sec B+ tan © *+1+ tan’0 = sec’®
I 1 sec®™@— tan®B = 1
=gecBO+tan O
= R.H.S.
- secO+ tan 0
sec O—tan O

vii. L.H.S. = sin* 8 — cos* 6

= (sin? 8)? — (cos? 8)?

= (sin? © + cos? 0) (sin? 8 — cos? 6)

= (1) (sin?0 —cos? ) ....["." sin? B + cos? 6 = 1]
=sin?0 —cos? 0

=(1-cos?0)—cos? 6 ...[6 sin* 8 = 1 — cos? 6]
=1-2co0s?0

=R.H.S.

S.sin*@—cos*®=1-2cos?0

viii. L.H.S.=sec B8 +tan 6
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| + sin®
cos B cos @

1+ sn@

cos B
1+sin® « 1 -sinB
cos @ 1 —sinB

1* —sin?6
cusﬂ'{l - sinﬂ']

1-sin’@
cosB(1 - sin8)

cos’@

cos B(1 - sin®)

~+sin°8 +cos’ B =1
11 -5in0 = cos’0

- %9 _pHs.

1—sind

cos 0
1-sin 8

secO+tanB=

ter-6-trigonometry/ onomet

EIndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-2-chapter-6-trigonometry/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-2-chapter-6-trigonometry/

€IndCareer

iX. tan@+ ——=2 ...[Given]
tan®

)
1 . .
B+—| =4 . [S both sid
[tan tanEI] [Squaring both sides]

1 -
tan’ @

tan’© + 2 (tan 0) [ ! ]+
tan 0

tan’@ +2 +——=4
tan* 8

2 1

tan” O + '—'—1"'-—4—2
tan“ 0

tan’ﬂ++=2
tan” 0

tan A + cot A

x. LHS.= . -
(1+tan*A)" (14 cot’A)

_ _tanA _  cotA
{seczﬂ.}z (coseclﬁ) _

-1+ tan’ O =sec’ B,

1 14 cot?0 = cosec’®

F

tan A + cotA

sec' A cosec’A

sin A x cosA +

cosA sinA

= sin A cos’ A + cos A sin’ A
= sin A cos A (cos’ A + sin” A)

cos A .
x sin’A

=sinAcosA(1) ..[sin®O+cos’0=1]
=gin A cos A
=R.H.5.

tan A + cot A :=sinAcusA

(1+tan’A)’  (1+ cot’A)

xi. LH.S. =sec* A(1-sin*A)—2tan? A
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=sec* A[1%2—(sin? A)Y] — 2 tan? A
=sec* A(1-sin?A) (1 +sin? A) -2 tan* A
= sec* A cos?A (1 + sin? A) — 2 tan’A
["."sin?0+cos?0=1,""1-sin?0 = cos? 0]

1

-cos” A (1 +sin® A)—2 tan” A

cos' A
=1 (1+sin®A)-2tan’A
cos’ A
2
-1l A HanlA

cos’A  cos’A
=sec’ A +tan’ A — 2 tan’ A
=sec’ A —tan” A
- w[rsec’@—tan’ 0= 1]
=RHS.
sec* A(1-sin*A)-2tan’ A =1
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tan 0
sec B-1
tan B x sec B+1
secB-1 secB+1

xi. LHS.=

On rationalising
‘“Lhe denmninatur]
_ tanB(sec 6 + 1)
T secB-1
_ tanO(sec O +1)
tan® @
14 tan’ @ = sec’ 0
|: sec’f- 1 = taanI']
_ secB+1
Y

tan @ _ secH +1

sec B-1 tan®

By theorem on equal ratios,
tan® _ secO+1 _ tan O +(sec 0+1)
sec -1 tan 6 sec B—1+(tan 8)
_ tan B +sec B+1
tan 8+sec 61
=R.H.5.
I:Il.’an 0 _ tan 0 +sec 6+1

sec B-1 B tan O+sec B-1

Question 1.

Fill in the blanks with reference to the figure given below. (Textbook pg. no. 124)

A
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Solution:
. ,
1. sin B = =
.
ii. cos 0= =
ili. tanB= ==
Question 2.

Complete the relations in ratios given below. (Textbook pg, no. 124)

3 sin® :|:|

cos B

. sin 8 = cos (‘.H] - )

iii. cosB= sin (91] - :D

iv. tan®x tan (90 -6)=[ |

Solution:

i. sinBcosO = [tan 0]

ii. sin ® = cos (90 — 0)

iii. cos 8 = (90 — 0)

iv. tan B x tan (90 — 0) = 1

Question 3.

Complete the equation. (Textbook pg. no, 124)
sin?0 + cos? 0 = | |

Solution:
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sin? @ + cos? 6 = [1]
Question 4.

Write the values of the following trigonometric ratios. (Textbook pg. no. 124)

i sin30°= & i cos30°=

100

ii. tan 30°= % iv. sin 60°=
V.  cos45° =% vi. tand45°= D
Solution:
i, sin30°= ; i, cos30°=
iii. tan 30° = E iv.  sin60° =
V3] [2]
V. cos 45° = vi. tan45°= II’
2
Practice Set 6.2
Question 1.

A person is standing at a distance of 80 m from a church looking at its top. The angle of
elevation is of 45°. Find the height of the church.

Solution:

Let AB represent the height of the church and point C represent the position of the person.

el 11IUN\..adl CCI
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A
45°  Op
le—80 —

BC=80m

Angle of elevation = ZACB = 45°
In right angled AABC,

tan 45° = ABBC ... [By definition]

. 1=AB80

.. AB = 80m

.". The height of the church is 80 m.
Question 2.

From the top of a lighthouse, an observer looking at a ship makes angle of depression of
60°. If the height of the lighthouse is 90 metre, then find how far the ship is from the
lighthouse. ( 3—/ = 1.73)

Solution:
Let AB represent the height of lighthouse and point C represent the position of the ship.

AB=90m

elllu&—dl =1 —] |
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A P
1IN60°
G0 m
‘b 60
B C

Angle of depression = ZPAC = 60°
Now, ray AP || seg BC

. ZLACB = ZPAC ... [Alternate angles]
.. ZACB =60°

In right angled AABC,

tan 60° = ABBC ... [By definition]

90
3= 3¢
90
I‘BC ="
N

90 3 [Dn ratianalising}

NI

=m=3[}\ﬁ=3ﬂx 1.73=5190m

3

the denominator

.". The ship is 51.90 m away from the lighthouse.
Question 3.

Two buildings are facing each other on a road of width 12 metre. From the top of the first
building, which is 10 metre high, the angle of elevation of the top of the second is found
to be 60°. What is the height of the second building?

Solution:

elllu&—dl =1 —] |
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Let AB and CD represent the heights of the two buildings, and BD represent the width of the
road.

10m

l 1 ]
B F——12 m—D

Draw seg AM L seg CD.

Angle of elevation = ZCAM = 60°

AB=10m

BD=12m

In ABDM,

ZB= 4D =90°

ZM=90° ... [seg AM L seg CD]

J. ZA=90° ... [Remaining angle of ABDM]
ABDM is a rectangle .... [Each angle is 90°]

.. AM = BD = 12 m opposite sides

DM = AB = 10 m of a rectangle

In right angled AAMC,

tan 60° = CMAM ...[By definition]

. 3V =CM12
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7. CM =123—Vm
Now, CD =DM + CM ... [C - M - D]
.. CD = (10 + 123—)m
=10+12x1.73
=10 +20.76 = 30.76
.". The height of the second building is 30.76 m.
Question 4.

Two poles of heights 18 metre and 7 metre are erected on a ground. The length of the
wire fastened at their tops is 22 metre. Find the angle made by the wire with the
horizontal.

Solution:

Let AB and CD represent the heights of two poles, and AC represent the length of the wire.

-

Draw seg AM L seg CD.
Angle of elevation = ZCAM =6
AB=7m

CD=18m
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AC=22m
In ABDM,
/4B = 4£D=90°
ZM=90°...[seg AM L seg CD]
. ZA=90° ... [Remaining angle of ABDM]
.. tABDM is a rectangle. ... [Each angle is 90°]
.. DM =AB =7 m ... [Opposite sides of a rectangle]
Now, CD=CM + DM ... [C - M - D]
J.18=CM+7
SLCM=18-7=1m
In right angled AAMC,
sin 8 = CMAC ..... [By definition]
J.sinB=1122=12
But, sin 30° =12
C.0=30°
.". The angle made by the wire with the horizontal is 30°.
Question 5.

A storm broke a tree and the treetop rested 20 m from the base of the tree, making an
angle of 60° with the horizontal. Find the height of the tree.

Solution:
Let AB represent the height of the tree.
Suppose the tree broke at point C and its top touches the ground at D.

AC is the broken part of the tree which takes position CD such that ZCDB = 60°

@II 1V WwCiil GG


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-2-chapter-6-trigonometry/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-2-chapter-6-trigonometry/

€IndCareer
. AC =CD ...(i)
BD=20m

In right angled ACBD,

Al

60°

B
—2() m—»~

tan 60° = BCBD ... [By definition]

.". 3—V =BC20

. BC=203—Vm

Also, cos 60° = BCCD ... [By definition]
.. 12=20CD

S.CD=20%x2=40m

J.AC =40 m ...[From(i)]

Now, AB=AC +BC ....[A-C-B]
=40 + 203

=40+20x1.73
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=40+ 34.6
=74.6
.". The height of the tree is 74.6 m.
Question 6.

A kite is flying at a height of 60 m above the ground. The string attached to the kite is tied
at the ground. It makes an angle of 60° with the ground. Assuming that the string is
straight, find the length of the string. (3—V = 1.73)

Solution:

Let AB represent the height at which kite is flying and point C represent the point where the
string is tied at the ground.

Z ACB is the angle made by the string with the ground.

|

A

60m
60° JL
C B
ZACB =60°
AB =60 m

In right angled AABC,

sin 60° = ABAC ... [By definition]
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. AC=403-=40x173=69.20m

.". The length of the string is 69.20 m.
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Maharashtra Board Solutions
Class 10 Maths (Part 2)

e Chapter 1- Similarit

e Chapter 2- Pythagoras Theorem

e Chapter 3- Circle

e Chapter 4- Geometric Constructions

e Chapter 5- Co-ordinate Geometry

e Chapter 6- Trigconometry

e Chapter 7- Mensuration
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: AgRISE Tod ATEI A 371701 3
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.

@II 1 Wwdlil GG1h


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://ebalbharati.in/main/publicHome.aspx
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-2-chapter-6-trigonometry/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-2-chapter-6-trigonometry/

€IndCareer

About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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