Solution
INTRODUCTION TO TRIGONOMETRY WS 4

Class 10 - Mathematics

Section A

(d) Base = Perpendicular
A

Explanation:

B Cc

Given: in triangle ABC, Z/C = 45°, and /B = 90°,
Perpendicular

Since, tan 6 = B

— tan45° — Perpendicular

Base

Perpendicular

Base
= Base = perpendicular
@9
Explanation: 2 sin® 30° + 3 tan® 60° - cos? 45°
=2x (3)+3x3-3=9

(b) sin 60°
. 2% %
Explanation; —2£30_ — -
1+tan“30° 1+(_)2
V3
2 2 —
Vi _ 2 3_ V3
L7 4 7 374 2
1+ 3 V3
= sin60°
83
5

Explanation: cos? 30° cos? 45° + 4 sec? 60° + %cos2 90° — 2tan? 60°
V32 1)? 1
31 3 _ 83
(Z X 5>+16+0—6—§+10—?

(b) 30°
Explanation: 30°

(@1

Explanation: Given; 2230
L cot 60
_ B
=1
V3
7
() ;

Explanation: (cos 0° + sin 30° + sin45°) (sin90° + cos60° - cos45°) = ?

() ()= (o) () - (-

N =

)=
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10.

11.

12.

13.

14.

(d) cos 60°

1
2200 1- ( G )2

. 1—tan“30° _
Explanation: =
1+tan?30° 1+(%)2

)

1—=

w ||l

Il
M""wl.&lwlm =
+

cos 60°

@1
2 900 2 o
Explanation: We have, £ 30" sec_ 457

) 8 cos? 45° sin® 60"
2(2)°(v2)" 2 1
L P (g (1)

8<1)2(\/§) \/g
ve) 2

TX4X2
LrEre :3 _
8><l><i
274

_8
=T = 3

= tan? 60° — tan?30°

W=

8z __ 8
:>373

3 _
><8—1

(d)-1

Explanation: %tanz?;o" - 5ec?45° + sin%60°
3.1 \2_( /5 V3

= Z(%)Q =(vV2)? +(5)°

_1 3

==-2+4 1

— 1-8+3 _ 4-8
4 4

(@3

IS

=1

Explanation: 5 sin? 90° - 2 cos? 0°

5x (1)2-2x (1)2=5-2=3

(b)3m

Explanation:

C || B
Here, Height of the slide= AC =1.5m,

Angle of elevation = 8 = 30° To find: Length of slide = AB
-.sin30° = &8

1 1.5 E
=~ 3T 4B
=AB=3m
(d) 20°

Explanation: 2 cos 36 =1 = cos 36 = % =co0s60° = 30=60°=0=20°

(a) 30°

Explanation: v/3tan 20 — 3 =0
= 4/3tan20 =3

= tan 20 = 3

Sl
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= tan20=./3
= tan 260 = tan 60°

= 20 =60°
= 60=30°
©3

Explanation: sin 6 = %,

(sec® 0-1) 05?0 yan20xcosd
sin @ - sing

= tan%0 x cotd X cosf

=tanf X cosf

= sml e
cosf

= sinf
_3

4

(b) tan 60°

9y L
2tan30° _ V3

1-tan?30° 1,(L)2

Explanation: We have

@

3
)
=+/3 =tan60°

E||°"E||“’

(c) 45°

Explanation: At A = 45°

i = qj OZL
sin A = sin 45 7

cos A = cos 45 7
@ 3

Explanation: tan? 45° — cos? 30° = x sin 45° cos45°

o (B __ 1. 1 3 _ 1
= (1) (2) —xﬁxﬁél L= X g
11 _ 1 2 _ 1
TYTRTTIT=E X TT 5
(d) 60°
A
Explanation:

c ] B

Given: /C = 90°.1f AC=+/3BCand/B = ¢,

S.tang = g—g

= tan¢ = ‘/gléc =3
= tan ¢ = tan 60° ¢
= ¢=60°

()1
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21.

22.

23.

24,

25.

26.

Explanation: We have, = 30° _ V5 g

sc 60° 2
V3
@ v2
Explanation: Given: sin 45° + cos45°
=1 4 L
NG
_2 _
=L -2
(b) 60°
A
Explanation:
8
B c
Given: 2AB = /3AC
Let DC be 0
iAB—ﬁAC
.sinf = AC
_ Bac
= sinf = AC
= sinf = \/3

= sm0:sm60° = 0=60°

@ 5
Explanation: Given: /3 tan § = 3sin
=4/3 % =3sinf

3
:>\/?— = cosf
1
=cosf = W

And sinf = /1 — cos20 = \/1__:\/§

-sin20 —cos?f=2 -1 _1

33 3
(d) sin60°
Explanation: Given: 22230
1+tan230°
2% =
_ V3
1 2
1+ =
+<ﬁ)
_ 2

(b) 2

Explanation: Since secf = 1/1 + tan?f
csecl=4/1+ (\/§)2
=V/1¥3=y4=2

(b) 0
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27.

28.

29.

30.

31.

32. We know that, Sin30° =(1/2) =Cos60° , Cos45° = (1/v2), Sin90° = 1 & Sin60° =(V3/2), putting these values in the given

33.

34.

Explanation: [% sec? 60° - tan? 60° + cos? 45°]

= 1@ - (V3 + ()

_5 1
AR
=0

(a) Both A and R are true and R is the correct explanation of A.
Explanation: As /A + /B + ZC =180° and ZB = 90°

So, ZA + /C =90°

Hence, sin(A + C) =sin 90° = 1

(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: If sin 6 = cos 0 then 8 = 45°, so tan 45° = 1

(c) 0°

Explanation: sin 2A = 2 sin A is true when A =0°
sin2A =2sin A

=sin(2 x 0°) =sin0°

=sin 0° = sin 0°

(d) tan60°
s ., _2tan 300
Explanation: T2 300
Ix = 2
_ Vi 8
1 \2 1
1—( ﬁ) 1-=
2
-3 _ 2 3
R A
3

= tan60°

expression , we get :-

4(sin*30° + c0s260°) -3(cos245° - sin%90°) - sin260°
4 2 2 V3 2
~sl' @] -s{(@) - 07 - ()
3
4

= [L.,.l]_g,[%_l]_

6 "1
— 5 _g(Z1)y_3
=4 X 3 (2 4
_5,3_3

£

We know that, cosec45°=V2, sec30°=(2/V3), sin30°=(1/2), cot45°=1 & sec60°=2, putting these values in the given expression, we

get:-
(cosec245°sec2300) (sin230° + 4cot?45° — se0260°)

= |2 = (&) [ +ax @7 - er]
2 % g] [% r4- 4}

X

—

W=

@ b0 wo | oo

2 c0s260° + 3sin?45° - 3sin%30° + 2c0s290°

2 2 2
—2x (3) +3x (&) -3x (3)" +20
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1 3 3 246-3 5
2 2 4 4 4

35. Given, tan 50 = 1 Where, 0° < 8 < 90 .
We have,
tanbfd=1
= 50 =45°
=0=9°

36. Given,
v/3tan 2z = cos60° + sin 45° cos45°
:>\/§tan2:v=%+ % X %
= /3tan 2z = % + %
= 4/3tan2z =1

_ L
= tan2zr = v -
= tan 2x = tan30 ( Since, tan 30° = \/% )
=2z =30°
= =15°
37. To show:- tan2A =—2tand_
1-tan2 A
A =30°
.. To show:- tan 60° = w
1—tan?® 30°
2% L _
Consider RH.S, = 2tan30°_ _ ~~ v3 _ 2/v3
T 1-tan? 30° 1_% 2/3
_ 3 _
~AV3
=tan 60° = L.H.S.
..R.H.S.=L.H.S.

Hence, verified.
38. Given 2 cos? 0 = % when 0° < 6 < 90° .

Now we have,

2c0529:%

= coszezi

= cosf=1[.cosf>0for0° << 90
= 6=060°

39. We know that, cot30°=V3, cos60°=(1/2), sec45°=V2 & sec30°=(2/V3), putting these values in the given expression, we get:-
cot?30° — 2c0s%60° — 25(3,0245O — 4sec?30°

= (V3 -2(3) - 1)’ - ()

_ 1 3 4
_3—2><——Z><2—4><§

4

3 _1_3_16

1 2 2 3
_18-3-9-32
- 6
_18—44
6
=2
~ 6
_—13

3
40. Put cos 30° = \/7, cos 60° = % & cos 909 =0
3

. cos 30%c0s60%c0s900 = \/T X % x0=0.

41. We know that, Sin30° =(1/2), Cos45°=(1/v2), tan60°=V3, putting these values in the given expression, we get :-
2sin?30° — 3cos245° + tan260°

=2(3)" - 3(%) + (va)

—-2_3

=7—513

_ 2-6412
1

_ 8 _

_4_2
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42. We know that, cos0°=1 =sin90°, sin45°=(1/v2)= c0s45° & sin30°=(1/2)=cos60°, putting these values in the given expression, we
get:-
(cos0° 4 sin 45° + sin 30°) (sin 90° — cos45° + cos60°)
- (e e 1) (-4 )
2\/'+2+\/2> (2\/572?/5)
2,/2 2,/2

<
e lve

@ [1dentity (a + b)(a - b) = a2 - b?]

8
u_ 7
8 4
43. According to question
sin 30° —sin 90°+2 cos 0°
tan 30° tan 60°

1

2 1+2x1
1

— x+4/3
V3 &

1

5—1+2
1

SN 9Y)

44. Given, cos 2x = cos60°cos30° + sin60°sin30°

= cos2x = 5 X i + £ X = [ C0s60°=Sin30°=(1/2), Sin60° = Cos30°= (V3/2) ]

= cos2x = ﬁ + ﬁ

= cos2x = %

= cos2x = \/Tg

= cos2zx = cos 30° [ cos30° = g}
= 2z =30°

=T = 320

=z =15°

5.(5)"+ (3)

2

46. Given;
sinf - cosf =0
=> sinf = cosf
sinf =1
cos 0
= tanf =1

= tanf = tan 45°

= 0 =45°

. sin*@ + cos*0

= sin445°4+ COS44504
%) (%)

1

I
=

'y

l\DID—\u;

47. Given: tan (A-B) = = tan 30°

L
e
S A-B=30°..()

tan (A + B) = /3 = tan 60° ...("." tan 60° = 1/3)

- A +B=60°..(i)

Adding (i) and (ii)
2A = 90O
= A= =45°
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48.

49.
50.

51.

52.

53.

Subtracting (i) from (ii) gives
2B = 30°

= /B=3 =15°

Hence ZA =45° and /B = 15°
Given ;

2cosz(§) =1

= C0s % = (\/g ) (taking square root both sides)
A_ L

= Cos 3 = —

= Cos % = cos 459

= 4 =450

A =452 x 2=90°
We have, cosec 30° + cot 45°=2+1=3

We have, c0s230° + cos245° + cos260° + cos?90°

=(£) + (&) + @ +or
=34+24+2+0

3424140
- 4
_6_3
T4 2

According to question we have ,
sin?30° + sin?45° + sin?60° + sin?90°
12 12 V3\?2 2
=)'+ () +(F) +o
_ 1,1 3
=1 + 3 + i +1
_ 1424344
4

MIU‘»IS

We know that , tan60° =V3 =Cot30° , Cos45° =(1/v2), Sec 30° =(2/v/3), Cos90° =0, Cosec30° = 2 =Sec60°, putting these values in

the given expression , we get :-
tan?60°+4cos?45°+ 3sec30°+5cos290°
cos ec30°+sec 60° —cot230°
2 2
3244 L) +3x (=) +5(0)
wra(g) () 0
2+2-(v3)?
3+4x %+3>< %+5><0
- 2+2-3
3424440
- 4-3
=9

I =)

Fill in the blanks:
i 1.2
() 1.1

Section B

Section C
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54.

55.

L]
B C
Given /B = 90°
and LA = /C = z°(Let)
In AABC, by angle sum property
LA+ /B+ ZC =180°
=z +90° + = 4 180°
= 2z = 180° — 90°
== % =45°
S LA=/C =45
i. We have
sin A cos C + cos A sin C
= sin 45° cos45° + cos45° sin 45°
1

T T TS
TAES AT AR

-1, 1_
=3 + 5 =1
ii. We have
sin A sin B + cos A cos B

= sin 45° sin 90° + cos45° cos 90°

_ 1 1
_ﬁ><1+ﬁ><0
— L
— L
VG
A
2a 2a
[]

B a D a C
Let AABC is an equilateral A with each side = 2a units. Draw AD | BC
.. D is mid-point of BC
= BD=a
In right AADB
AB? = BD? + AD?
= (2a)? = a’ + AD?
= 4a’-a’ = AD?
= AD =+/3a2 = /3a
Now in right AADB

tanB:A—D

BD
= tan 60° = 22 (- /B = 60°)

a

= tan 60° = /3
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56.

57.

58.

We have,
4 (sin* 60° + cos* 30°) — 3 (tan? 60° — tan?45°) + 5cos?45° ...(1
Now,

. o o V3 o o ©
sin 60° = cos 30° = 7,00545 = 7,tan60 =+/3,tan45° =1
So by substituting above values in equation (1)

We get,
4 (sin* 60° + cos* 30°) — 3 (tan?60° — tan? 45°) + 5 cos® 45°

(08 (5)) oo ()

WA B _arg 12
4( -+ 24) BB - 1)+5x =

16 2

© =

5
1_ _6_1’_5
1 5
l_)_6+5

1
Now, % gets reduced to %

4
4
4

(
(i+i)—3(2)+5><l
(
(

6
+9
8
6

Therefore,
4 (sin4 60° + cos* 30°) -3 (tan2 60° — tan? 450) + 5cos?45

9 5
:4(§>—6+5

Now, 3876 gets reduced to %
Therefore,
4 (sin* 60° + cos? 30°) — 3 (tan? 60° — tan?45°) + 5 cos® 45
— 9 _ 6 + 5
2 2
Now by taking LCM
We get,

—4 (sin* 60° + cos? 30°) — 3 (tan? 60° — tan?45°) + 5 cos® 45

Therefore,

4 (sin 60° + cos* 30°) — 3 (tan2 60° — tan®45°) + 5cos?45° =1

sin? 30° cos? 45° + 4 tan? 30° + 5 Lsin? 90° - 2 cos? 90° + %1

put sin30° = %, cos45° \/i; tan30° = \/_ ,81n90° =1, c0s90° =0
2

= (3" x (&) +4(F) + 202 -20)+ £

- 1.,1,4,1_ 1

NI

Sy T3taty

343241241

- 24

-4

Y

tan230° sin30° + c0560° sin290° tan260° - 2 tan 45° c0s20° sin 90°

put tan30° = sin30° = =, cos60° = szn90° = 1,tan60° = 1/3,tand5° = 1,c0s0° = 1

\/—’ 2’
2 _
:<ﬁ) x§+§x(1)2x(¢3)2_2x1x12x1
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59

60.

61.

_10-12 2
- G

5 =

w =

. We have,

(cos0° + sin45° + sin 30°) (sin 90 — cos45 + cos60°) ...... @)
Now,
sin 90° = cos0° = 1, sin 45° = cos45° \/_ ,sin 30° = cos60° =

So by substituting above values in equation (1)
We get, (cos0° + sin45° + sin 30°) (sin 90° — cos45° + cos60°)
1 1
=(1r5+3) (1 -5F+3)
Now, LCM of both the product terms in the above expression is 2/2

Therefore we get,

(cos0° + sin 45° 4 sin 30°) (sin 90° — cos45° + cos60°)
. (1><2\/§ 1x2 1><\/§) y (1><2\/§ o 1x2 1><\/§)

1x2¢/2 + V2x2 + 2x1/2 1x24/2 V2x2 2x/2

:<%+L+ﬁ)x(2_\/2_L+ﬁ)

2¢/2 2¢/2 22 22 2¢/2 2//2
o <2\/2+2+\/2) % (2\/2 2+\/2>
- 22 22

Now by rearranging terms in the numerator of above expression
We get,

(cos0° + sin45° + sin 30°) (sin 90° — cos45° + cos60°)

o ( 2\/§+\/§+2> v ( 2\/§+\/§72)

22 22
2V V2+2)x (2v/2+4/2-2)
- (2v/2) x (2¢/32)

Now, by applying formula [(a +b)(a—b)=a® - b2] in the numerator of the above expression we get,

(cos0° + sin 45° 4 sin 30°) (sin 90° — cos45° + cos60°)
_ (2v2+vD)?-2?
T 2x2x4/2x4/2
(2v2+v2)* 22
=T e 2)

Now, we know that (a + b)? = a® + 2ab + b*

Therefore, (24/2 + /2)? = (2¢/2)? + 2(2v/2)(v/2) + (v/2)?

Now, by substituting the above value of (24/2 + 4/2)2in equation (2)

We get, (cos0° + sin 45° + sin 30°) (sin 90° — cos45 + cos60°)
[(2v2)2+2(2v2) (VD) +(v2)?] -2

4x2

[8+8+2]—-4

8
18—4

8

_u

B
Now —gets reduced to -

Therefore,
(cos0° + sin45° + sin 30°) (sin 90° — cos45° + cos60°)

4
Hence, (cos0° + sin45° + sin 30°) (sin 90° — cos45° + cos60°) = %

_ 2
(\/3)2+4<ﬁ> +3(2)2+5(0)2

2+2-(v3)?
— 34241240
4-3

=17
We have,
cot?30° — 2cos? 60° — sec245 —4sec?30 ...()

Now,

cot 30° = /3, cos60° 2,sec45 =1/2,5ec30° \/g

So by substituting above values in equation (1)
We get,
cot? 30° — 2cos? 60° — sec 245° — 4sec?30°
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62.

63.

64.

65.

~ (V-2 - %(N 1(5)
X 2 —

3 22
=3-2x 2— Z \/_)2
_ 1_3_ 4
—3—21>< 172 4 x 3
=3-5 7573
_ 3x6  1x3  3x3  16x2
T 1x6  _2x3  2x3 3x2
_ 18 3 _ 95 32
~ 6 6 6 6
_ 18-3-9-32
o 6
_ 18—12-32
- 6
_ 18-
—26
6
Therefore,
cot? 30° — 2cos? 60° — sec2 45 — 4sec? 30° = 7313
Givensec(B+C-A)=2=B+C-A=60°..(1)
and tan (C+ A - B) = % = C+A-B=30°..Q2)
Also, A +B +C =180°...(3)
Solving (1), (2) and (3), we get
A =60° B =75°and C = 45°
4(sin430° + cos460°) 3(cos2 45°- sin290°)
o __ o __ o 1
sin30 2 ,cos60 2 ,8im90° = 1, cos45° =%

2 cos? 60°+3 sec? 30°—2 tan? 45°
sin? 30°+0052 45°
c0s60° = 2,sec30° = L tand5° =1, 5in30° = 2,cos45

7

) 2(3) +3(\/§>272(1)2
- 2

E.IH

142

— 10

)

We have,

sin® 30° + sin” 45° + sin® 60° + sin® 90°
1\2 12 V32 2

=@+ (F) + (%) +o

B L I

=5 + 7 + 52 +1

_ 1,1, 3

=1 + Y + < +1

Now by taking denominator 4 together and simplifying

We get,

sin? 30° + sin? 45° + sin? 60° + sin? 90°

5

_lo_
4 2
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66.

L

B " A
; —2_ AC

Given cosecA = T =56

Let AC = 2K

and, BC = 1K

In AABC, by Pythagoras theorem

BC? + AB2 = AC?
(1K)? + AB? = (2K)?

K2 + AB? = 4K?

AB?Z = 4K? - K2 = 3K?
AB=+3K?=,/3K

. _ BC _ 1K __
ctan A= AB ~ BK

V3

1 "ot 3

2v/3+3+1
243

24/3+4

2+,/3

2(v/3+2)

2++/3

67. State True or False:

(i) (a) True

Explanation:

(i) (b) False

Explanation:

(iii) (b) False

Explanation:

(iv) (a) True

Explanation:

(v) (b)False

Explanation:

(vi) (b) False

Explanation:

(vii) (b) False

Explanation:

Section D

True

False

False. The value of (sinf + cos#) 6 = 0% is 1

True

False

False

False
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(viii) (@) True
Explanation: True
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