@1
Explanation:

tan 30°

Given: -
cot 60

a pu—
@ o
Explanation:

a

Sin9=;

Solution
INTRODUCTION TO TRIGONOMETRY

Class 10 - Mathematics

Section A

cos 0 = \/1 - sin%0

2

a
:\/1—b—2
b2_02
:\/ %

2_p2

m
@ ——

Explanation:

Given: tanf =

Dividing all the terms of

mtan 6 —n

mtan 6+n
m

X = —
m n n

m
mx=—+n
n
mZ_HZ
m?+n?

(@) cos A
Explanation:

m

n
msin 6 —ncos 6

by cosb,

msin 6+ ncos 0

(secA + tanA)(1 — sinA)

1 sin A .
- cos A * cos A (1 B SmA)

1+SinA

CosA

=1 1x (@ - SinA) =

1-Sin%A
CosA
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= osA COSA

Hence, the correct choice is cos A

(c) sec? A

Explanation:

cosec? A—cot? A
1-sin’ A

1
= sec?A

Cos2 A

(-1

Explanation:
1 1

cot? 0 cos? 0
= Tan26 - sec?0

=-1
V10
© 7
Explanation:
c
10
X
Y }i P ]
i i —_—
A 3 B
ac V10 10 _
cosect = -1 - > ~AC= 1/10x and BC = x.

- AB?=AC?-BC? = (y/10%)? - (xz) = 10x2 - x2 = 9%
= AB = \/@ =3x
Ac VX /10

..secQ—E— ™ 5

(@1

Explanation:
1
cosh = —

V2
cosf = cos45°
0=45°
Tanf = Tan45°
=1

(a) 25
Explanation:
Given that,
acosf+bsinf=4
asinf-bcosf=3

Squaring and adding, we get
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10.

11.

12.

a® cos? @ + b2 sin® 6 + 2ab sin 6 cos =16

a% sin” @ + b? cos? @ - 2ab sin 6 cos § =9

a® (cos? 6 + sin? 0) + b? (sin? O + cos? 0) = 25 (" sin? @ + cos? 6=1)
= a2 x 1+b% x 1=25

= a?+b?=25

(a)x2+y2+z2=r2
Explanation:

X

X = rsinfcos¢ = o= sinfcos¢ ...(1)
y

y = rsinfsing = = = sinfsing ...(ii)

z
z = rcosf = 7= cosf ...(iii)

Squaring and adding (i) and (ii)

x2 y2

L = ein2fenc? L2002
5t =sin Bcos“¢ + sin“Bsin“¢
= sin%0 (coquS + sin2¢)

= sin%0 x 1 {Sinze +0s%0 = 1}

= sin%0

Now adding (iii) in it

2 2 2

X y z .

St5t5 = sin26 + cos20 = 1

r r r
2 P2 2

Hence = + = + =
r2 r2 r2

X2 *}’2*22

> —>=1

r

=1

= xz+y2+zz=r2
(b) ab?
Explanation:

Given: x = a cosf and y = b sinf
- b2+ a2y?
= b?(a cosh)? + a?(b sinf)?
= b2a? cos?6 + a’bZsin’0
= b2+ a2y?
= a’b?(cos?6 + sin6)
= a2p2

[ sin20 + cos20 = 1]

(a) tanf
Explanation:

Here\/ (1 - cosze)seczﬂ

1
:\/sin29 X —
cos“0

[+ 1- c0s20 = sin20 and sec?0 =

sin%
- \/COSZB

1

cos?0
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13.

14.

15.

16.

17.

= \/ tan20
= tanf

(a) 2 cosecH

Explanation:

tan 0 tan 0
— + —
sec -1 sec 0+1

1 1
= +
tand sec 6-1 sec O+1

tan O(sec O+1+sec 6-1)

(sec 6-1) (sec 6+1)
tan 0 x 2sec 6 2tan Osec 6

sec2 -1 - tan? 0
2sec 0 2xcos 0 2

" tan®  cosBxsinB  sin@

We have,

= 2cosecl

(b) 60°
Explanation:
tan’g = 3
tan6 = /3
tanf = tan60°
6=60°

(b)2
Explanation:
Since sec = \/1 + tan’

.. sech = \/1 + (\/5)2

T73=a=2

(do
Explanation:

1-tan?45°  1-1 0
T 1+tan?450 T 1+1 2 =0
do
Explanation:
5tanf — 4 = 0 = 5tanf = 4

4
= tanf = z
sin 6 cos 6
5sin 0 - 4cos 6 S50 4ose q b o

N = — Dividin

oW, Ssin 6+ 4cos 6 sin@  cos 0 (Div g by cos 0)

wos0 F4os 0

Stan 0 -4

" Stan 0+4
4

5x5-4  4-4 0
R

S5xz+4
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18.

19.

20.

21.

22.

1
@ %
Explanation:

m

A g c
Since AB = AC

4B =«C

In AABC

ZA+ 2B+ £C = 180°

90° +2C+ «C = 180"

22.C=90°

2C = 45°

sin ¢ = sin 45°

NlH

e

®) —

Explanation:

cos?6 = (1 - sin20) = (1 - =

(d)-5

Explanation:
5 5

cot? 0 cos? 0
= 5tan26 - 5sec26

5(tan29 - sec26)
=5(-1)
=-5

(a) Both A and R are true and R is the correct explanation of A.
Explanation:

As #A + #B + £C = 180° and «B = 90°
So, £A + £C =90°
Hence, sin(A + C) =sin90° =1

(d) A is false but R is true.
Explanation:

1 Sin @
sin 6 cannot be equal to Tane: But tanf = Cos B
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23.

24.

25.

26.

27.

28.

29.

30.

31.

(d) A is false but R is true.
Explanation:
A is false but R is true.

(a) Both A and R are true and R is the correct explanation of A.

Explanation:

AB

AB
0O—- — = —
tan30 BC 20

20

1
ABZEXZOZEZHBGm

(a) Both A and R are true and R is the correct explanation of A.

Explanation:
P 4

SIHB:EZE

Here, perpendicular is greater than the hypotenuse which is not possible in any right triangle.

(a) Both A and R are true and R is the correct explanation of A.

Explanation:
© cosec?0 - cot?0 = 1

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

= (cosech - cotf) = “osec Brcot B

.. It is clear that cosecf - cotf and cosec6 + cotf are reciprocal of each other.

(a) Both A and R are true and R is the correct explanation of A.
Explanation:

* cosec? 0 -cot? =1

= (cosec 8 - cot 0) (cosec 6 + cot 6) =1
1

= (cosec 8- 0t 6) = mgreng

.~ It is clear that cosec 6 - cot 6 and cosec 6 + cot 8 are reciprocal of each other.

(d) A is false but R is true.
Explanation:

cos A + cos?A = 1
cos A =1 - cos?A = sin?A
sinA + sin?A = cos A + cos?A = 1

sinA +sin%A = 1

(d) A is false but R is true.

Explanation:

sin 0 and cosec 0 are reciprocal of each other so sin 8 X cosec 8 =1
sinf x cosec® # cot

(a) Both A and R are true and R is the correct explanation of A.
Explanation:
Both A and R are true and R is the correct explanation of A.
Section B
90

Explanation:
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32.

33.

34.

35.

Given: 2sin6 — cos?0 = 2
=> 2(1- cosZG) - cos%0 =2 [ sin’0 + cos’0 = 1]
= 2 - 2c0s%0 - cos?0 = 2
= 2 - 3cos%0 = 2
= —3cos’0=2-2
= —3c0s%0 =0
= cos%0 =0
= cosf = 0
= cosf = cos90°
= 6 =90°

2

Explanation:

We have,.

tan 6 + cot 6 =2

= (tan 6 + cot 8)> = 4 [On squaring both sides]
= tan? 0+ cot? § + 2 tan O cot O = 4

=> tan26+cot29+2=4[ > tan 6 cot 6 = 1]
= tan’ O +cot? H=2

48

Explanation:

560 _
Here, tan [ — | = /3

Also tan 60° = /3

56
= tan By = tan 60°

56
= 5 =60°
= 50=120°
= 0=24°
and 20 = 2 x 24°
= 48°
5

Explanation:
3tan? 30° +tan? 60 ° +cosec30 ° —tan 45°

cot? 45°

1

S

(1)?
1
3x3+3+2-1

1
=1+3+2-1
=6-1
=5
16
Explanation:
Given:

0 3
cosf = -
4

1

4
cos8 3

IS

= secl = 3
We know that
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sec20 - tan26 = 1

4\2
> (—) —tan0 =1

) 16
= tan<0 = rs 1
7
2h _ L
= tan“0 = 5
Therefore,

7
9tan’0+9=9x 5 +9
=7+9
=16
.1
Explanation:
Given:
cosec?(1 + cosB)(1 — cosh) = A
= cosec?0{(1 + cosB)(1 — cosh)} = A

> cosec29(1 - COSZB) =A

=  cosec26sinZ0 = )
1

> T sin%f = A

=> 1=A

> A=1

Thus, the value of A is 1.
.3

Explanation:
3tan9=4=>tan0=§

Given,
3sin 6+ 2cos 0

3sin 8 —2cos 6
3tan 6+2

= Seno—2 [Dividing numerator and denominator by cos 6]

X =+
3 6

= — = 523
4
(i)
.30

Explanation:

As per the question we have,

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

1 V3 V3 g
==X — 4+ — X =
=  COSX 3 3 3 5
V3 3
= = + _
=  COSx 7 7
V3

= COSX = = COSX = cos30° = x=30°

_Here, L.H.S. = cos(A + B) = cos (30° + 60") = 0s90° =0

R.H. S = cosAcosB — sinAsinB
= c0s30°cos60° - sin30 °sin60 °

V3 1 1 VB
BRI REE RN
V3 V3
=7 370
.. LHS=R.H.S
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40. LHS

: —9cin?
sin 6-2sin’ § smB(l 2sin 9)

- 2
2cos” f-cos B g (2(:052 -1 )

sin 6 (cos2 0 +sin® 6 - 2sin? 9)
= "+ cos20 + sin?f = 1
cos 0 ( 2cos? 6-cos? -sin 9)

sm9(cos 0-sin 9)

= tanf
cos 0  cos? 6-sin? )
= RHS
41.In AABC, £C =90° (Angle in a semi-circle)
P BC 2
tanA = B-AaC " 3
P AC 3
and tanB = 3-BEC- 2
2 3
tanA. tanB = 7 7= 1
Gc
-]
42, 3
f 4 B

We have, AB = 4 and BC = 3.
Using Pythagoras theorem,

AC? = AB? + BC?

= AC =+/AB?+ BC?

> AC=+/42+32=425=5

When we consider the t-ratios of ZA, we have
Base = AB = 4, perpendicular = BC = 3 and, Hypotenuse = AC = 5.

: BC 3 AB 4 BC 3
SinA = C - 5,CosA— N 5,tanA— B3
AC 5 AC 5 AB 4
cosecA = BC :SeCA - E = Z and,COtA = E = E
1 1 )
—_—t—— =
43. 1-sin 6 1+sin 6 2sec’d
1 1
= +
LHS. 1-sin®  1+sin@
1+sin 6+1-sin O 2

(1-sin0) (1+sin0)  1-sin2 0

2
= 3 [ *1-sin%0 = cos29]
cos- 0
1
_ 207 .- _
= 2sec“0 [ " sec(x) = o5 (X)]
= R.H.S. Proved
44.1L.H.S

1+sec 1555

sech 1
cos 6
cos +1
cos 6
= 1
cos 6
1+cos 6

1
Multiplying the numerator and denominator by (1 — cosf), we have
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1+sec 6 (1+cosB)(1-cos B)

sech (1-cos 0)
1-cos® @

" 1-cos@
sin® 6

" 1-cos 0

45. We have,

(cot B+ cosec) —1

L.HS. = (cot O—cosecf+1)

(cosecH+cot 0) — (cosecz()—cot2 0 )
— .. — 2 2
= (cot 0—cosecd+ 1) [ " 1= cosec8 - cot“0]
(cosecO+cot ) [1— (cosecO—cot 0) ]

(cot 6—cosecO+1)
(cosecB+cot 0) (cot O—cosecH+1)

(cot 6—cosec+1)

1 cos@) 1+cos 0

= =R.H.S.

sin 6

= (cosecf + cotf) = (

sin 6 sin 6

cot 6+ cosecH—1 1+cos 6

Hence = —
’ cot 6 cosecH+1 sin 6

46. LHS. = tan(A - B) = tan(60° —60") = tan0° = 0

tan A—tan B
R.H.S. = 1+tan Atan B

tan 60° —tan 60°
1+tan 60 °tan 60°

V33 0
=—=—=0
1+/3x4/3  1+3
.. L.H.S.=RH.S.
47. We have,
sin A—sin B cos A—cos B
= L.H.S= cos A+cos B * sin A+sin B
(sin A—sin B) (sin A+sin B)+ (cos A+cos B) (cos A—cos B)
=> LHS =

(cos A+cos B) (sinA+sin B)
sin? A-sin? B+cos? A-cos? B

_ e 232 N
= LHS= (cos A+cos B) (sin A+sin B) ya“-b (asb)a b)]

(sin2A+cos2 A) F (sin2 B+ cos? B)

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

1-1

= LHS= (cos A+cos B) (sin A+sin B) =0=R.HS

sin A—sin B cos A—cos B

- cos A+cos B * sinA+sinB.
Hence proved.
48. Given that: A=B=60"°
L.H.S. =cos(A—-B) = cos(60° - 60°) =cos0° =1

R.H.S. = cos A cos B +sin A sin B
= c0s60°cos60° + sin60 °sin60 °
= c0s260° + sin260°

(1)2 (V§)2 13
2 2 4 4

~. LHS =RHS

Section C

49, Given,
(cotf + tanf) = m and (secH - cosf) = n
tan cos

1 1
> (_6 +tan9) = mand (_6 - cosB) =n
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= tan 6 cos 0 n
— e
sec2 0 ( 1-cos“ 0 )

= tan6 |~ m and cos 0 n

1 sin® 6
=>m= L o and osp -

Cos~ 0% —5
1 d sin? 9
m= ndn=——.... 1

= cos Osin 0 a cos 6 ( )

Now, L.H.S.
2 2
(e (o)

2 2
1 sin2 6 |3 1 snto |3
| cos? 6sin2 o 8 cos 0 " | cos 6sin 6 x cos20 | - [from (1)]

2 2
1 3 sin®9 \3 1 sin 9
cos® 60 cos? 60 B cos? 0 cos? 0
= sec?0 - tan6
=1[" sec?0 - tan%0 = 1]
= R.H.S. Hence, Proved.

50. We have,
LHS = (cosecH - sinf) (sech - cosb)

1 1
= LHS = (— - sin9)( - COSG)
sin 6 cos 0

1-sin? 0 1-cos? @

= LHS = sin 6 % cos 0
cos? 0 sin § ’ 5
LHS = — X (since, sin“A+cos“A =1)
sin 6 cos 0
sin Ocos O sin fcos 6 1
LHS = 1 - sinz 9+C052 2] N sin® 0+ cos? 0
sin Ocos 0
1 1
= LHS= sin 6 cos20  tanf+cotf RHS
SnBcos B | sin Beos 6
A
5L i0cm
B 10 em D 108em G
Given that,
ABC is aright triangle, right angled at D in which, AD =10 cm and BD = 10 cm.
BD
tanzBAD = D
10
= tansBAD = - 1
= tansBAD = tan45°
= «BAD =45".....(1)
ACD is a right triangle right angled at D in which AD = 10 cm and DC = 10+/3 cm
CD
tanzCAD = ap
104/3

= tanzCAD = — = NE

= tanzCAD = tan60°
#CAD = 60°......(ii)
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Adding (i) and (ii), we get
£BAD + £CAD = 45° +60°
- «BAC = 105°

52. Let us first draw a right /AABG, right angled at B and 2C = 6.

53.

Perpendicular AB 15
Now, we know that tanf = —————— = —= = —

A

6

c 8k
So, if BC = 8k, then AB = 15k, where k is a positive number.
Now, using Pythagoras theorem, we have:

AC? = AB? + BC? = (15k)? + (8k)?

-
B

= ACZ=225k? + 64k2 = 289Kk?
= AC=17k

Now, finding the other T-ratios using their definitions, we get:
AB 15k 15

sin = 2C =T T
o BC 8k 8
COSe="c "k~ 17
1 8 1 17 1 17
..o coth = prr i 1—5,005606 S - and sec = p, I Y
We have
13
cosec 0 = o
1 12
sinf = cosec® ~ 13

) 12\2 144
sin"d = | 5] = e

We know that,
cos26 = 1 - sin26
144

20 - 1 _
cos“0 =1 69

25

29 -
cos<0 169

5

cosf = -

2sin 0 —3cos 0
oW, —/—/—/——
> 4sin 6 -9cos 0
12 5
ZXﬁ—3XE
12
4><§
24 15
B 13

5
_9Xﬁ

48 45
B 13
9
B9
3
2sin 8- 3cos 0

Hence 4sin 6 —9cos 6 =3
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54.

55.

56.

57.

Let us draw a triangle ABC in which «B =90° and AB: AC = 1: \/E
C

-
A X B
Let AB = x.Then, AC =y/2x.

By Pythagoras' theorem, we have
AC? = AB? + BC?

= BC?=AC?- AB?

= BC2 = (2x)% - (x)?= 2x2 - %2

= BC =x
BC X
..tanA—E—)—(—l
2tan A 2x1 2
So, the given expression = = =-=1
> e glven exp ran?a | \151) T2
R
P Sem Q

In /APQR, by Pythagoras theorem
PR? = PQ? + QR?

= (25- QR)?> =52+ QR’[ " PR+ QR =25 cm = PR = 25— QR]
625 - 50QR + QR? = 25 + QR?

= 600 -50QR =0
600
=> QR = 5—12cm

Now, PR + QR = 25 cm

= PR=25-QR=25-12=13cm
QR 12 PQ 5 QR 12

Hence, sinP = R 13 cosP = PR-13 and, tanP = 0 =3

We have,
LHS = 2(sin69 + cose(-)) - 3(sin49 + cos49) +1
= 2{ (sin26)3 + (C0529)3} - 3(sin40 + cos49) +1
Using a + b3 = (a + b)® - 3ab(a + b) and a® + b = (a + b)? — 2ab, we obtain
LHS =2 { (sin20 + cos26)3 - 351n29c0520(sin20 + COS29)} -3 { (sinz(-) + cosZQ)2 — 2sin%0cos26 + 1}

= 2(1 - 351n29c0526) - 3(1 - 25in29c0520) +1

= 2 - 6sin%Acos?0 — 3 + 6sin’Acos?0 + 1 = 0 = RHS
Let us consider two right triangles LMN and PQR
Such that ZLNM = «£A and «PRO = #B
cos A=cosB ... Given
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NM  RQ

= NL T RP
NM NL
> rQ T k(say) ....... (D)
where k is a positive number
= NM = kRQ
NL =K RP

e
L

/A B

N W R o

Now, using Pythagoras theorem,

ML = 1/NL? - NM? = 1/(kRP)? - (kRQ)?

= /k?RP? - K’RQ? = ky/RP? - RQ?

and QP = \/RP? - RQ?
ML kVRPP-RQ?
So, — = ——— =k
o QP RP2-RQ?

From (1) and (2), we have

NM NL ML

RQ  RP QP

.. ALMN ~ APQR ... SSS similarly criterion

.. 2.LNM = «PRQ . Corresponding angles of two similar triangles are equal.

=> £A = 4B
A

Ll ?
B C
24 AB

Given tanf = - =B (8is £C, see figure )

Let AB = 24K and BC = 7K, where K is positive integer.

In AABC, by Pythagoras theorem
AC? = AB? + BC?

Or, AC? = (24K)? + (7K)?

Or, AC? = 576K? + 49K?

Or, AC? = 625K?

- AC = \[625K? = 25K

Now,
AB 24K 24
Sinf = 22 =%k T ®
BC 7K 7
cost = - = 3ok T 3
.. sinf + cosH
2 7
= = + _
25 25
24+7 31
T 25 25
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4
59. i.(d)3
ii. (d) ?\/3 units
iii. 1
60. i. All triangles have the same value of sin A. The value of sin A does not depend on side lengths but is a ratio of the side lengths.
ii. (b) 1
iii. (b) The values of sin and cos vary from 0 to 1
Section D
61. 1i.Let AB be the tree of height h meter and AC = x be the width of river.
Assuming that C be the position of a man standing on the opposite bank of the river. After moving 30 m away from point C.
Let new position of man be D,
Thus CD =30 m, zZACB = 60°, 2ADB = 30° and «DAB = 90°

B
h
30° 60°
D /m C x A
From right AABC we have
AC 1
ap - cot60” = NG
X 1
= h V@
h
> Xx= ﬁ ..(1)

From right ADAB, we have

AD _

a5 = cot30° = /3
x+30 —

= = V3

= x = /3h - 30 ...(ii)

Equating the values of x from (i) and (ii), we get
= 2h =303 = h=15/3=15x 1.732=2598 m
Thus the height of the tree h'= 25.98 m
ii. Let AB be the tree of height h meter and AC = x be the width of river.
Assuming that C be the position of a man standing on the opposite bank of the river. After moving 30 m away from point C.
Let new position of man be D, Thus CD =30 m, ZACB = 60°, ZADB = 30° and «DAB = 90°

B
h
30° 60°
] /m C x A
From right AABC we have
AC . 1
B cot60° = ﬁ
X 1
=> h v@
h .
> x = 3 ..(i)
Putting the value of h in (i) we get
15,3
X = f =15m

Hence the width of the river is 15 m.
iii. Let AB be the tree of height h meter and AC=x be the width of river.
Assuming that C be the position of a man standing on the opposite bank of the river. After moving 30 m away from point C.

CONTACT:8830597066 | 9130946703 15725



62.

Let new position of man be D, Thus CD =30 m, ZACB = 60°, ZADB = 30° and «DAB = 90°

B
h
30° 60°
Suppose after moving y meters away from the river the angle of elevation becomes 45°,
B
h
45° 60°
D y Cism A
Then in the AAABD
y+15
=cot45° =1
h
y+15=h
y=h-15=2598-15
y =10.98 m
Hence after moving 10.98 meters away from the river the angle of elevation would become.
OR

Let AB be the tree of height h meter and AC = x be the width of river.

Assuming that C be the position of a man standing on the opposite bank of the river. After moving 30 m away from point C.

Let new position of man be D, Thus CD =30 m, £ZACB = 60°, 2ADB = 30°.and «DAB = 90°
B

30° 60"
D a0m Cc x’ A
From right ADAB, we have

AD —
ap — cot30° =+/3

x+30 _
= V3

= x = /3h - 30 ...(i)

=

From (ii) we are having

x =hy/3 - 30

Given that width of river x =40 m
Thus 40 = hy/3 - 30

h=40.41m
Thus in this case height of the tree would be 40.41 m.

i.In /A ABC

5
0 — —
tan 45 =B

BC=5m
In /\ DEF

6
0 —
tan 30° = TF

1 6
V3 EF
EF = 6,/3

length of flat part =30 - (5 + 6\/5)
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63.

64.

ii.

il

ii.

il

ii.

=30-15.392
=14.60 m
Upper inclination
Length of slide = AB + DE
AB =4/5? +52
AB=5\2m
DC = /62 + 6,/3
= /36 + 108
= /144
=12m
. Length of slide = 5,/2 + 12

=8.66 + 12
=20.66 m
OR

Length of single slide = \/302 +112
=+/900 + 121
=+/1021 m

=31.95m
2

.Sinf =+

Sin 6 =

Nl -~ N

6 =30°

i.e., the dock makes an angle of 30° with the street.

2
(0 S —
tan 30 = 3C

2

tan30°
2
B= -
e
BC=2y3
BC=35m

*. the length of base of ramp = 3.5 m
. AB
tan 45° = BC
AB
=5
1 x 3.5=AB
AB=35m
.. height of ramp becomes 3.5 m

OR
3.5

; (o J—
sin 45 A

1 3.5

VI« AC
AC=35 x 141
-493m

60

.cos =—

120
1

c059=5

6 =60°
tan 60° = /3
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AB

iii. tan 0 = BC

AB
(o
tan 60 s

— AB
V3=%
AB=60 x 1.732
AB=103.9m
OR
ZA=90-0
ZA =90 - 60
ZA = 30°

1
0—-
tan 30 7

65. i.In ABRS
) RS
Sinf = 7B

0 8 1
Sln_lG_Z

s 0=30°
_BS
Now, Cosf = 7B
o BS
C?s 30° = T
V3 Bs
R
BS=8y/3m

ii. In ABRS

Sin 0 RS
use, Sin 0 = —
’ RB

Si °
inf =1z

6 =30°

Hence, jib B makes an angle of 30° with the horizontal.
iii. AS = \/AB? + BS?

=1[24% + 83)
= /576 + 192
= /768
=2771m
OR

83

tana’=§

a=30°
Section E

66. Let us draw a /A ABC in which #B = 90°

) BC 8
Then, sinA = ST

'O

17k
Bk

A 15k B
Let BC = 8k and AC = 17k, where k is positive.
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67.

By Pythagoras' theorem, we have
AC? = AB? + BC?
= AB?=AC’-BC?

= AB2=(17k)?- = - =225
AB? = (17k)? - (8k)? = 289k? - 64k? = 225Kk?

= AB = /225k? = 15k
BC 8k 8

SiINA=— = — = —;C0sA =

AC 17k 17°

sin A 8 17 8
tanA = = x =—

17715

cos A 15
1 17 1
cosecA = sinA ~ 8’ secA = cosA
1 15
and cotA = A - 8
[
B A
. 17 AC
Given secA = 3 ~ AB
Let AC=17K
and, AB = 8K

In AABC, by Pythagoras theorem
BC? + AB? = AC?

BC? + (8K)? = (17K)?

BC? + 64K? = 289K?

BC? = 289K? - 64K?

BC? = 225K?

BC = /225K = 15K

AB 8K 8

COSA = -1k 17
BC 15K 15
WA= E T T
LHS
3-4sin?A
- 4c0s?A-3

256 -867
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68.

-33
289

—-611

289
-33
— X
289

33

611

RHS
3-tan?A

289
-611

1-3tanA

64
-33

64
-611
64
-33
— x
64
33
611

64
-611

Hence verified

A

B

Ll

LetzC =10

e
C
Let us draw a right angled AABC ,right angled at B .
BC
AC

3
Hence, Given cosf = 5=

Let BC = 3K and, AC = 5K, where K is positive integer.

In AABC, by Pythagoras theorem
AB? + BC? = AC?

or, AB? + (3K)? = (5K)?
or, AB2 + 9K? = 25K?

or, AB? = 16K?
.. AB =/16K? = 4K

. AB 4K 4
.'.51n9=z=;<:g

AB 4K 4
tanf = BC = 3K = 3
Now,
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2tan 0
4 3
571
= 4
2x3
16-15
20
= 8
3
1
20
=8
3
1 3 3
= =— X - = =—-—
20 8 160

1
69. Let us draw a /\ ABC, right angled at C in which tan A = E

B
A Ml c
1
Now,tanA—\/§
BC 1 BC
Let,A—C = A E tanA=E
=>BC=xandAC=\/§x ........... @)

By Pythagoras theorem, we have
AB? = AC? + BC?
= AB? = (1/3x)? + x?
= AB? = 3x* + x°
= AB? = 4x?
= AB = 2x
To find the ratios of ZA, we have
Base =AC = \/§, Perpendicular = BC = x and Hypotenuse = AB = 2x

BC  «x 1 AC V3 3
..smA—AB—zx—2andcosA—AB—2)(—2

When we consider the ratios of #B, we have
Base = B C = x ,Perpendicular = AC = /3x and, Hypotenuse = AB = 2x

BC x 1 ) ac VB
. COSB—E—S(—Eand,SmB—é—B—_Z—X =5
. . 11 V3 V3 1 3
. sinAcosB + cosAsinB = §><5+? X ?—Z+Z—1
c
70. 5k
]
B A
4k
If ABC is a triangle, right-angled at B and £A = 0, then
AC 5
sec 6 = B2
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= AC =5k and AB = 4k
Since, AC? = AB? + BC?

= (5k)? = (4k)> + BC?

= BC? =25k’ - 16k? = 9k?
= BC=4/9k = 3k

BC 3k 3
tan 6 AB 1k 1
Now, = = =

" 1+tan® 0 BC \ 2 3k \ 2 9
1+ (ﬁ) 1+(a (1+1_6)

3 25 3 16 12

0 X —
4 16 4 25 25

BC 3k
sin 0 AC 5k
Also, wch - AC T~ &
AB ak
3 4 12
= = X = = —
5 5 25

Hence, verified
71.LHS = (sin A + sec A)2 + (cos A + cosec A)?

1 2 1 2
inA+— | + +
sinA cos A cosA sin A

sin A 1 cosA
+2

2
+ cos“A + +2=
cos2 A cos A sinA sinA

) ) 1 1 sin A cos A
=sin“A + cos“A + + +2 +

= sin%A +

sin2A  cos2A cosA  sinA

sin? A+cos? A sin? A+cos? A

= =+ +
1 sin® Acos® A 2 sin Acos A

1 2

= 1 + + —
sin® Acos? A sin Acos A

1 2
=1+
sin Acos A

= (1 + secAcosecA)? = RHS

1 1
72.LHS = + sin20.cos?0

sec? 6—cos? @ cosec?6~sin? 0

1 1
= + sin 26 cos” 0
2 2
olg Cos 0 TZg Sin 0
cos? 6 sin? 6 . 2 5
= -+ 7 |sin 0 cos” 6
1-cos” 6 1-sin® 0

cos? @ sinZ § . 2 2
= + sin <0 cos” 0
(1—C0529)(1+C0529) (1—sin29) (1+sin26)

cos? 6 sin? 0 ’ ’ 9 ’
= + sin <0 cos® 0 [Since, Sin“A + Cos“A=1]
sin29(1+c0529) c0529~(1+sin26)

COS49(1+SiH2 (9)+sin49(1+cos2 9)
= sin 26 cos? 0
sin29(1+cos2 B)COS2 6(1+sin2 9)
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cos* B+ cos* Bsin? 6 +sin* 6+ sin* Bcos? O
(1+cos2 6) (1+sir12 9)
cos* B+ cos* Bsin? 6 +sin* 6+ sin* Bcos? O
(1+cos2 9) (1+sin2 9)
cos* 8+ cos? Bsin? O (sin? 6 +cos? ) +sin? 0
(1+cos2 9) (1-*—sir12 9)
cos* 0+ cos? Bsin? 0 +sin* 6

(1+c0526) (1+sin2 6)

. 2 . .
(sm2 6+cos? 0 ) —2sin? Bcos? @ +sin? Bcos? O

1+1+sin? Bcos? 0
1-sin? 8- cos? 0

= —————=RHS
2+sin? 0-cos? 0
Hence, Proved.
1 1 ) )
73.LHS = + sin“Ocos<0

sec’0—cos’0 cos ec?0 -sin%p

1 1
=|— + = sin0cos20
—_— — cns2 _in2
cos26 cos 0 sin29 sin“0

1 1

_ s 2 2
= + sin“Bcos“0
1-cos*0 1-sin“0

cos20 sin0

cos20 sin%
=|l—+
1-cos*9 1-sin*d

sin26cos26

cos?0 (1 —sin“9 ) +sin%0 ( 1=cos*0 )

= sin20cos20
(1*(:0546) (lfsin“e)

cos20 (1 -sin%9 ) ( 1+sin26 ) +sin%9 ( 1-cos20 ) ( 1+cos29 )

= sin?fcos?0
(1—C0526) (1+c0526) (l—sin29) (1+sin26)

cos0- cos?0 ( 1+sin%0 ) +5in%6sin0 (1 +cos20 )
= sin20cos’0 [ .+ $in%0 + cos%0 = 1 ]
sin% ( 1+cos%0 )C0529 ( 1+sin%6 )

cos*0 ( 1+sin%6 ) +sin%0 ( 1+cos20 )
= sin0cos20
sin%fcos20 ( 1+cos20 ) ( 1+sin26 )

cos*0 (1 +sin%0 ) +sin“0 ( 1+ cos?0 )

(1+c0529) (1+sin29)

cos*6 + cos*0sin?6 + sin*0 + sin*6cos 26

(1+c0529) (1+sin29)
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cos*0 +sin*0 + cos *9sin0 + sin*0cos?o

(1+c0526) (1+sin26)

( c0s26 +sin%6 ) 2 2c0s26sin26 + cos*0sin’0 (coszl-) +sin%0 )

(1+c0529) (l+sin29)

1-2c0s26sin? + cos26sin26 x 1

> > — [sin29 + cos20 = 1]
1+5sin“0 + cos“0 + cos“Osin-6
1 - cos?6sin6
1+1+cos6sin’
1-cos?6sin’6
2+ cos0sin0
= RHS
Hence proved
C

L]

B A
) 2 AC

Given cosecA = T~ 5

Let AC = 2K

and, BC = 1K

In AABC, by Pythagoras theorem
BC? + AB? = AC?
(1K)? + AB? = (2K)?
K2 + AB? = 4K?
AB? = 4K? - K? = 3K?
AB = /3K? = /3K
A BC 1K 1
StamA= — = — = —
AB  \BK 3
) BC 1K 1
SinA = ac o Z_K_ = 3 .
AB V3K 3
SA=7Cc= 2k =2
1 sin A

— +
tan A 1+cos A

2
2++/3

1
= —+-x
2

V3o

+
1 2+\/§

2y/3+3+1

—_

2++/3
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2v/3+4

2++/3

2+4/3
75. Given, 2 cosf - sinf = x and
cosf -3sinf =y
Put the values of x and y in 2x> + y? — 2xy (LHS) , we get
=2(2 cosf - sin@)2 + (cosf - 3 sin@)2 — 2(2 cosf — sinB)(cosh — 3 sinf)
= 2(4cos2 60— 4cosH sinb + sin29) + (cos2 6- 6cosH sind + 9sin? 0) - 2(2cos2 6 7cosH sind + 3sin? 0)
= 8cos20 — 8cos sinb + 2sin?6 + cos26 — 6cosh sinf + 9sinZ0 — 2(2cos? B 7cosO sinb + 3sin? 6)
= 8c0os20 — 8cosf sinf + 2sin?6 + cos?H — 6cosh sind + 9sin’0 — 4cos? + 14cos sinf — 6sin’6
= 5c0s%0 + 5sin0
= 5((:0529 + sin20)
=5
= RHS
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