Solution

INTRODUCTION TO TRIGONOMETRY WS 5

Class 10 - Mathematics

Section A

1. Given condition of question is
sin(260 + 45°) = cos(30° — 6)
= sin(260 + 45°) = cos[90° — 60° — 4]
= sin(26 4 45°) = cos[90° — (60° — 6)]
= sin(260 + 45°) = sin(60° + 6) [cos(90° — 6) = sin ]

=204 45°=60°+ 60
=20 — 0=60° — 45°

=0=15°
2. We have to find the value of,
cosec?30° cos 60° tan® 45° sin” 90° sec? 45° cot 30° ...(1)

Now,

cosec30° = 2, cos60°

= %, sec45° = /2, tan45° =1,

So by substituting above values in equation (1)
We get,
cosec®30° cos 60° tan3 45° sin? 90° sec? 45° cot 30°
= (@) x (3) x (1) x (1) x (V2)?2 x (v3)
=8x (3)x1x1x2x(v3)

=52 % (v3)

2

Now, 2 gets cancelled and we get,
cosec®30° cos 60° tan® 45° sin? 90° sec? 45° cot 30° = 8,/3
3. Let us draw a triangle ABC in which /B = 90°.

C
y
1
l_
A V3 2
Let ZA =6°.
_ L
tan A = 7
_ Perpendicular  Bc 1
Then,tanA— T = E = %

Let BC=1and AB = +/3,

By Pythagoras' theorem, we have
AC? = AB? + BC?
=(v/3)2+12=3+1=4

= AC=2
Now,
Perpendicular BC 1 Base
sin A = Hypotenuse AC T 2 and cos A = Hypotenuse
. __ Perpendicullar 4B /3 _ Base
sinC = Hypotenuse  AC 2 and cos €' = Hypotenuse
i. LHS = sin A cos C + cos A sin C
3 3
= l X l + L X \/_
2 2 2 2
1,3
T4 4

sin 90° =1, cot30°

_AB _ B
T AC T 2
_AB _ 1
T AC T 2
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_ 4
T4
=1
—RHS

ii. cos A cos C - sin A sin C
3 3
31 _1, 3

2 72277
_ 33
T4 4
=0
=R.H.S
4. We have sin 30°+tan 45° — cosec60°

sec 30°+cos 60°+-cot 45°
after putting values,we get

1,42
Jr \/3

+5+1

e |
Ll

ﬁlm

px}

» |
+
|
&Gl

3

= ——— Rationalise it, we get

3,/3-4  3,3-4
3/3+4 X 3v/3-4
(3v3-4)
(3v3)°-
27+16—24+/3
27-16
43-24,/3
11
5. We have to find the value of:

4@n#300+co¥60ﬂ-—3@mﬁ4s°—sn990ﬂ-—gn2mf

[%“+ @] -3 (&) - ar|-(F)
=4[ +i] s -u-4
“ﬁ) F)-i-ieiod

2

- Z
6. We have
tan A+ B=1=tan 45

_L:
tanA-B= 7 tan 30

From the above we get,
A+B=45°_(1)
A-B=30°.(2)
Adding (1) And (2)
2A =75
= A=375
Subtract (1) By (2)
=2B=15
=B=75
7. We have to find the value of the following expression
tan? 30° + tan?60° + tan?45 ...... (@)
Now,
tan 30° = % tan60° = /3, tan45° =1

So, by substituting above values in equation (1)
We get,
tan? 30° + tan? 60° + tan® 45

= (%) +war+ay
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10.

_ v 2
= T WAL
+3+1

—

HW|—W| W=
'y
X
w

Therefore,
tan? 30° + tan2 60° + tanZ45° = %

.In AABC,

tanA=1

BC _
= o= 1
= BC=xand AC=x
Using Pythagoras theorem,
= AB? = AC? + BC*?

= AB? =22+ 2?

= AB=.2x
inA=25¢_ =« _ 1 _AC =z L
sind=—= = 5T and cos A= ity
i — 4 L
2sin Acos A =2 X 7 X 7 =1
. We have to find the value following expression

cos? 30° + cos? 45° + cos? 60° + cos® 90 ...(1)
Now,

3
cos45° = %, cos30° = %, cos60° = %, and cos90° =0
So, by substituting above values in equation (1)
We get,

cos? 30° + cos? 45° + cos? 60° + cos? 90°
Vv3)? 1\ (1)2
=(%) +(F) + @ +or
(v3)?

2 2
=% +(5)2+§+0

I
Jc:uklwu;lw
S+t

L
+ +";|

X
[V

(1
X
— + w|
[T L L) JER N [ O] [
[

[T

I
d

N34

Therefore,
cos? 30° + cos? 45° + cos? 60° + cos? 90° = %
B

|8

Qr

iventan C = /3
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11.

12.

= tanC = tan60°

In AABC, Z A =90° ZC = 60°
We know that,
LA+ /B+ ZC = 180" (angle sum property of triangle )
= 90° + /B + 60° = 180°
. ZB=180° - (90° + 60°) = 30°
Now,
sinB cosC + cosB sinC
= sin30° cos60° + cos30°sin60°

1,1, V3 V3
it
=31t%
4 _
2=
Let us draw a triangle ABC in which ZC =90° and tan A= %
BC _ L
Then tan A= — \/3 =0 =5
Let BC = x. Then, AC = \/§x
B
> *
A V3x c

By Pythagoras' theorem, we have

AB? = AC? + BC?

= (v3z)? + 2? = (32 + 2?) = 4a?

= AB=+/4z% =2z

For Trigonometric - ratios of ZA, we have,

base = AC = 4/3z, perpendicular = BC = x and hypotenuse = AB = 2x
AC _ V3z 3

. 1
smA:E:%: 5 andcosA= B =%

For Trigonometric - ratios of /B, we have,

base = BC = x, perpendicular = AC = 1/3x and hypotenuse = AB = 2x

. _AC _ V3z _ B _BC _ z _ 1
sin B = B o = 3 and cos B = ki

i. (sin A cosB + cos A sin B)

“(1e D)

2

—(3+%)=1

ii. (cos A cos B - sin A sin B)

_(ﬁxl_lxﬁ)

T\ 2 2 2 2

=0
We have to find the value of the following expression
25sin? 30° — 3 cos? 45° + tan? 60 ...(1)
Now,

sin 30° 2, cos45° = tan 60° = /3

\/‘ )
So, by substituting above values in equation (1)
We get,

2sin® 30° — 3 cos® 45 + tan? 60°
142 1 2
= 2 - —_ (—_) 2
x (3) —3x ) %)+ (v/3)

—2><—2—3>< +3

22 2
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13.

14.

15.

s N

3
54—3
+3
+3
3

13
2

- =2
2

= _1 +

=2

Therefore,

2sin” 30° — 3 cos® 45° + tan? 60° = 2

We have, sin (A+B) =1

= sin (A+B)=sin 90°

= A+B=90°...())

and, cos (A - B)= cos 30°

= A-— B=230°..(i)

Adding (i) and (ii), we get

(A+B) + (A-B)

=90° 4+ 30° =2A=120°= A=60°

Putting A = 60° in (i), we get

60° + B=90°

= B=30"

Hence, A = 60° and B = 30°

It is given that sin (A — B) = %, cos(A+ B) = %, 0° < A+ B<90° A > B, we have to find the values of A and B.

Now, sin (A — B) = %

= sin (A — B) =sin30° [.'sin30° = $ ]

On equating both sides , we get

A— B=30°..()

Also, cos (A + B) = %

= cos (A + B) = cos60° ['." cos60° = % ]

On equating both sides, we get

A+ B=60°...(ii)

On Adding Eq(i) and Eq(ii), we get

2A=90°

= A=45°

From Eq(i) , we get 45° — B = 30°

= B=45° —30°

..B=15°

Hence, A = 45° and B = 15°

According to the question,

tan (A+B-C) =1

= tan (A+B-C) = tan 45°

= A+B-C=45°....(1)

Also given, sec (B+C-A) =2

=sec(B+C-A)=sec60°

B+ C—-—A=60°....... 2)

Adding equation (1) & (2);

(A+ B-C)+ (B+C— A)=45°+60°

= 2B=105°

= B=52L

Putting B = 52% in equation (2); we get :-

521 +C — A=60°

=C-A=71 .03

Also, in AABC, we have

A+ B+ C=180°
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= A5l =180 [ B=52L]
= C+A=12711 (@
Adding and subtracting (3) and (4), we get
2C =135° and 2A = 120°
= C'=67%" and A = 60°
Hence, we get the values of A = 60°,
B=52%
and C' = 6712—0 .
. Inright ADAE,
A E B

12 cmiaps

De&— 20cm———>C

AE _ o
ADA::tanifO
= f:ﬁ

_ 12
= AE = 3

=44/3 cm
DE _ o
Also ap = Sec 30

LS < losin6r’ =5 23
T cos 60° 1 1

2

_ tan60°—1  /3-1 V3-1
RH.S = tan60°+1 ~ ,/3+1 X V3-1
(v3-1)°

(V3?2-(1)°

_ 3+1-23

=

423

223
2
=2-43
1-sin60° _ tan60°—1

cos 60° ~  tan60°+1
A

Hence,

10cm

B 10 em D 10Fem G
Given that,

ABC is aright triangle, right angled at D in which, AD = 10 cm and BD = 10 cm.
tan /BAD = %

= tan/BAD==1

= tan /BAD = tan 45°

= /BAD=45° ...(I)

ACD is a right triangle right angled at D in which AD = 10 cm and DC = 10+/3 cm

__ CD
tanéC’AD— E
— tanZCAD= 2% _ /3
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19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

= tan ZCAD = tan 60°

ZCAD = 60° ......(i1)
Adding (i) and (ii), we get
/BAD + /CAD = 45° + 60°
.. /BAC =105°

_ 60
cos 0 = 50

_1
cos 0= 5
0 = 60°
tan 60° = /3

- AB
tan 6 = e

tan 60° = é—f
V3=47

AB =60 x 1.732
AB=103.9m
ZA=90-0

ZA =90-60
ZA =30°

tan 30° = %

Sin 0 =
Sin 6 =

0 =30°

[N N [ )

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

o_ 2
tan 30 I

— 2
tan30°

1

V3
BC =23
BC=35m
.". the length of base of ramp = 3.5 m

o_ AB
tan4jB 50
1=%¢

1 x 35=AB
AB=35m

.". height of ramp becomes 3.5 m

. 3.5
sin 45° = =2
AC

1 3.5

V3 AC
AC=35x%x 141
=4.93m

c0560°=17iJ
1_ 10

2 a
a=20m
o_ b
tan 60 b—ﬁ
\/_:1—0
b=1043

b=17.32m

Section B
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30.

31.

32.
33.

34. Length of single slide = 1/30? + 112

Cos 30° = 5
V3 e
2 34.64
_ 34.64x4/3

2
c=29.99

c~ 30m
In A ABC

0— _5_
tan 45 30

BC=5m
In A DEF

tan 30° = %
A _ 6

V3 EF

EF = 6+/3

length of flat part = 30 - (5 + 6+/3)
=30-15.392

=14.60 m

Upper inclination

Length of slide = AB + DE

AB = /5% + 5

AB=5,2m

DC = /62 + 6v/3
=,/36 + 108

_ /174

=12m

.. Length of slide = 51/2 + 12
=8.66 +12

=20.66 m

=,/900 + 121

=4/1021 m
=31.95m
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