Trigonometrical Ratios of Standard Angles

Ex No: 27.1
Solution 1.

(i)Sil'160° sin30° + cos30° cos60°.

O
60" ===
sin 5
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300, ==
sin 5
cos30° = —43
2
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sin60° sin 30° + cos30° cos60° = ‘G X

(ii) sec30° cosec60°® + cos60° sin 30°.

cos 30° =

2
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(iii) sec45°sin45° — sin30° sec60°~.
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(iv) sin® 30° sin®45° + sin® 60° sin® 90°

sin30° =1
2
] g !
sin45°® = —
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sin 5
sin90° =1

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

= —X ==+ —
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(v)tan®30° + tan®60° + tan® 45°

- 1
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(vii) cosec?45°sec? 30° — sin® 30° — 4 cot? 45° + sec? 601

sin45° =

ol

2

45° = Y2
cosec 1

sin30° =% RGOP

sec60® =2
cos 30° = E
2
2
sec30° = —
J§
tan45° =1
cot45° =

cosec?45°sec? 30° — sin? 30° — 4 cot? 45° + sec? 60°

i [gl [%] % @J =4[+ r
4 1 8 1_32-3_29

i B B R

(viii)cosec®30°cos60° tan® 45°sin® 90° sec? 45° cot 30°.
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cosec30° =
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2
sec60® =2
g
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Jﬁ
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(ix)(sin90° + sin45° + sin30°) (sin 90° — cos45° + cos60°}.

sin30° =

sin45° =

HHNIH

sin90° =1
1
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Solution 2.
sin30° — sin 90° = 2 cos0°

i
0 tan30°tan 60°
sin30° - sin 90° + 2 cos0°
tan 30°tan 60° : ;
1 3 sin30° tan45° sin60° cos30°
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(iii) tan45°  sec60° _5sin90°
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cosec30° cot45° 2cos0°
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Solution 3a.

LHE. = sin 6P, cos 30° - cos 60°,sin 30
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Solution 3b.
LHE. = cos 60°, cos 30° - sin 607, sin 30°

_1 A3 £ 1
2 2 =

_¥3_43
4 4

=0

=RHS

Solution 3c.
LHS = secd®45° - tar?45°
2

- () -7

=2-1

=1

=RHE



Solution 3d.

Py % z
L HS, = oot30"+ 1
| oot30° - 1

(B1Y
-
rﬁ+1x«1§+1]2
W3-1 f3+1

[u@)z + (1]2 + 25

[Jﬁ}z (1) -243
_3+1+24f3
3+ 1-203
4+ 243
C4-2B

2[2+J:§)
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_ sec30® + 1

 secI0® -1
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Solution 4a.
2oosh =1

i

= b= =

COs 5

= cosA = CcosalP
= A = 50"



Solution 4b.
Zsin 28 =1

:>5ir‘|2ﬂa=l
=
= sin 28 = sin 30°

= 24 = 30P
= A=15"

Solution 4c.

cosec 38 = E

J3

= cosec 58 = cosec 60P°
= 3A =6[F
= A= 20F

Solution 4d.
2oos3A =1

= Cos 348 =l
=2

= C0s 34 = cosalR
= 34 =6[F
= A= 20F

Solution 4e.

JBoota = 1

1
=cot b= =

N
= cot A = cot a(”
= 5= 60"

Solution 4f.

cot3A =1

= cot 38 = cot 45°
= 34 = 45°

= A=15"



Solution 5a.

(1-cosec A)N2-sechA)=0
=l-oosech =0 and 2-sec =0

= cosec A =1 and sechA=2

= cosec A =oosec 90° and sec A = sec 6P
=A=90" and A=60r

Solution 5b.

(2-cosec 28 cos3A=0

=Z2-csec 28 =0 and cos 34 =0

= cosec 28 =2 and cos 34 =0

= cosec 28 = cosec 30° and cos 3A = cos 9P
=24 =3P and 34 = 9Cr

= A =15° and A =30°

Solution 6.
sino+oos f=1
=sin90°+ cosp=1
=1l+oosp=1
=cozp=0

= cos f = ooz 909
=p=200CF

Solution 7a.

sir‘|9=1
=

= 3in g= sin QCP

=)
=== 9"
3

=a=270"



Solution 7b.
cot? (8-5P=3

= cot(8- 5F = 3
= cot(8- 5P = aot 3P
=(g-5pF =3Cr
=B8=230+ 5
= B8= 35
Solution 7c.
sec[E + 10”] = i
= =

= Sec[g + 1D°J = sec 309

:g+1W=3@

=5 _ oo
>

= 8= 4CF



Solution 8.

(i) 2 sin3x = 3
2sin3x =3
NG

= sSin3X = —
2

= sin3x = sin 60°
= 3x =60°
=>x=20°

= iy 4
2sin= =1
(ii) 2si 5

2sinX -1
2

=sin== l
2
= sin sin 30°

NIX NI X

X

= = =30°
2

= x =60°

(iii) +3sinx = cosx

J3sinx = cosx

sinx 1
cosx_ﬁ
= tanx = tan 30°

=>x=30°

(iv) tanx = sin45°cos45° + sin 30°

tanx = sin45°cos45° = sin 30°

1 1 1
2 020 2
:>tanx=1—:1
2 2
= tnx=1

= tanx = tan45°
= x =45°

(v) +/3tan 2x = cos 60° + sin 45° cos45°

J3tan 2x = cos 60° = sin 45° cos45°
1

= ﬁtaan = it
2

—

X

-

N = N =
VI -

= 3tan2x =

:>J§tan2x= 1

= tan2x=i

V3

= tan2x = tan 30°
= 2x = 30°
= x=15°



(vi) cos 2x = cos 60° cos30° + sin 60°sin 30°

cos 2x = cos 60° cos 30° = sin 60°sin 30°

:>C052X=1x£—£xl

2 2 2 2
=>c052x=§—£

4 4
:>c052x=§

4
:>cos2x=§

= cos2Xx = cos 30°
= 2x = 30°
=>x=15°

Solution 9.

sin 8= 005 &

sin 8 cos @
cos B Cos6
=tanfa=1

= tan 8 = tan 4&°
= 6= 45°

=

Solution 10.
tan 8= cot 8

1
tan a
=tan® 8=1
=tana=1
= 5= 45

= fan 8=

Solution 11.
Given: 2 =1.414 and 43 = 1.732

a tan 6P =+3=1732=1.73
b. sin 45 cos SDE':ix"-E_ V3 __1.732

1732

2272 22 2x1414

- 2828

=061



Solution 12a.
Given: 8= 30C°
LHS = tanz2a
= tan 2= 30"
= tan 60"
-3
RHS - EL”S
1-tan“8
Z2tan 3Cr
1- tan® 30P
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Ztansg

= tanzo = ——
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Solution 12b.
Given: 8= 30°
LHS =sinzg
= zin 2% 30°
= zin &o°

—
+

ol Bl sl

b
Il

=LHS =RHS.
Ztansa

= sinZe= —
1+ tan &



Solution 12c.

Given: 6= 3"
COS20= cos 2 x S0P = cos B0 = %
Z
1_[L] 12
1-tan®8  1-tan® 30° J3) T3 3 1
1+tan®8 1+ tar® 30° 1y 4,1 4 2
() 33
SY oy e 1 e 1
costB-sintecostRP—gnt e = |22 S |2 = - 2 2 o=
2 = 16 16 16 2
2
] ] 3 i
2oosfe-1=2 23[:9—1=2£ o= e e
oS oS [2] 7 = =
2
1-2simte=1-2sm30=1-2[1] c1-ox1o1-1_1
2 £ 2 2
_ 2
= Cos20= lt—aﬂze —coste-sin*e=2cosfe-1=1-2:in‘8
1+ tans
Solution 12d.
Given : &= 30"
sin 38 = sin 3x 3C°
= gin Ce

-1
dsin asin(G0° - 8)sin(60F + 8) = 4sin 30° x sin (60° - 30°)x sin (6CF + 30°)
= dsin 30° x sin 307 x sin 90°

= 4xlxlx1
Z 2

=1
= sin 38= 4dsin asin(60° - a)sinl(e0°+ 8)



Solution 12e.
Given; = 30°
1-sin28=1-sin 2x30°
= 1-sin &0"
b
2
2-43
I
(sin 8- ocos 8 = sin“8+ cos*8- 2sin 8 cos 8
=1-2xsin 30°x cos 30°

=1—2xle
2 2
_y 93
=
2
-2

=1-sin28=(sin8-oos 8)°

Solution 13a.

28 =309

= f8=15°

C sin38-Zsinds sin3x 157 - 2sindx 15°

| 0s536- 200548 cos3x 157 - 2cos 4« 15°
sin 45° - 2sin a0
oos 457 - 2oos 600

1-2

1+42-46-28
]
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Solution 13b.

8= 30

(1-cose)(1+00s8) 1-cos®@

(1-sine)(1+sine) 1-sin®a
_1-cos® 30
11— sinP 30

Ll | | s



Solution 14.

4B =60°

60

ZC =90° (Since triangle ABC is right angled at C)

ZA + B+ ZC=180°

ZA +60° +90° = 180°

ZA =180° -150°
ZA = 30°

Now,

. AC
60° = —
sin AB

= AC=sin60°x AB

2AC=§X15

= AC= 15f’units

Also,
cos60° = E
AB

= BC = cos60° x AB
= Be= 1y i5

2
= BC = 7.5units



Solution 15.

, £C=90° LA = 45°

ZA + 2B+ 2C = 180°
45° 5 /B + 90° = 180°
/B =180°-135°
/B = 45¢

BC

e L Py
sin AB

BC
sin45°

7
:>AB=I

N7

= AB = 7-2units

= AB =

Also,
tan45° = E
AC
_ BC
tan45°

:>AC=E
1

= AC

= AC = Junits

o0 45




Solution 16a.
A =307 and B = 6"

LHS. = sin (A +B)
= sin (307 + 60F)
= sin 9CP
=1

RHS.

sinA cos B+ cos A sin B
sin 30%x cos 607 + cos 307 x sin &0°

1+Ex§

2 2

1
R
2 2
1 3
_+_
4" 4
4

4

1
=sin(A+Bl=sinAcosB+cos AsinB

Solution 16b.
Lo=30° and B = &P

LHS = cos (A+B)
oS (30P + 60°)
oz S0P

0

FPHS =cos A cosB-sin A sinB
=cos 3P x oos B0 - gin 30° x sin 6P

B, 1B
272 2772
343
4 4

-0

=cos(A+Bl=cos A cosB-sin AsinB



Solution 16c.
L=30° and B = &F°

sin (A +B)
cosA, cosB
sin (30° + 60°)
ooz 307 x cos &P
sin S0
oos 30°x cos GO
1

LHS. =

X

P

Bl olG

RHE = tan& + tan B
= tan 3CF + tan &CF

_ 1,
- NG

1+3

[y B

— sin (A +B)
cos A cosb

=tanf + tan B



Solution 16.

&0

A 20 cm B

In AABC,

BC
tan60° = —
an AB

= BC = tan60° x AB
= BC =.3x20

= BC = 20+/3cm
AB
AC

AB
A cos60°
20
T

2
= AC=20x 2 =40am

cos60° =

= AC =

Since diagonals of a rectangle are equal, therefore BD = AC = 40 cm

Solution 16a.

A =30° and B = 6CF
LHS =sin (A +B)
sin (30° + 60P)
= zin QCP

=1

FHS =sin& cos B+ oos A sin B

sin 30%x cos 607 + cos 30° x sin &0°

1
5
1
4
4
4
1

=sin(A+Bl=sin AcosB+cos AsinB



Solution 16b.
L=30° and B = &CF

LHS = cos (A+B)
o5 (3P + 60°)
cos QCP

0

PHSE =cos A cosB-sin AsinB
= cos 30 x cos 60°% - sin 307 x sin GO°

1 1 3

¥ —
L 2 2

4

RSk RS
d

=cos(A+Bl=cos A cosB-sin AsinB
Solution 16c.
A =307 and B = 6CF

sin (A +B)
cosh cosB
sin (30P + 60°)
oos 30°x cos GO
sin S0
oos 307 x cos &lf
1

LHS. =

x

P

2y BN Y

FPHS = tanA + tan B
= tan 3CP + tan &

1
=E+J§
_1+3
"

i

)

— zin (A +B)
cos A cosB

=tanf + tan B



Solution 16d.
A=30° and B = 6

LHS = cos (A+B)
cos (30P + 60°)
cos S0P

0

PRHS =cos A cosB-sin & sin B
= c0os 3P x cos B0° - gin 30° x sin 6C°

_B.1.1 45
"3 T
3B
"2 7

=0

=cos (A+B)l=cos A cos B-sin A sinB

Solution 17a.
A =B = 450

LHS = sin (A-B)

sin (45° - 457)
sin CP

0]

RHS =sin & cos B-cos A sin B
=sin 45° x oos 457 - cos 45% x sin 450
1 1 1 1

B R E

L
2

o

[En I ] S

=sin(A-Bl=sinAcosB-cos AsinB



Solution 17b.
L=B = 45°

LHS = cos (A-B)
= 00s (450 - 45°0)
= oos O°
=1

PHS =cos A cos B +sin A sin B
cos 45° x cos 45° + sin 45 « sin 450

IEUNE U IS
BB ETE

+

|—l-|'\_;||,_..
P =

=cos(A-Bl=cosA cosB+sin&AsinB

Solution 18.
Let A=45° and B = 30°

Then,

sin(A-B) =sinAcosB - cosAsinB
= sin(45°- 30°) = sin45°cos30° — cos45°sin 30°

, i -8 4 4
150 e L
= sin ﬁxz ﬁXZ
:>sin15°=i_3———1—
22 2L
= sin15° = B-1)
22

cos(A-B) = cosAcosB = sinAsinB
= c0s(45° - 30°) = cos45°cos30° = sin45°sin 30°

1.8 2 3
= c0s15% = — X — 4+ — x—

22 T2
=>c05150=£—i

242 " 22
:c0515°=(ﬁ—1)

2.5



Solution 19a.
Since 8 < 909,

Consider &= 452
Csin* B+ 00s? 8 = sin® 45° + oos? 45

1Y (1Y
= _— + —_—
)+ [3)
_1. 1
Z 2
=1
Solution 19b.
Since 8 < 90,
Consider 8= 452
C tan®a- 12 = tan® 45“—2;
cosc 8 cosc 457
1
"W
J2
i
Z
=1-2
=-1
Solution 20a.
«Esec “8=2
= seC J0= 3
3
= sec 20=sec J[°
= 28 = 30"

—6=15°



Solution 20b.
\Esec 28 =2

= sec 20= E

3
= sec 28 = sec 30"
= 26 = 30°
= /= 15"

L O0S OB = Cos 3x 15° = cos 450 = i

Solution 20c.

«Esec ZH=2

= gec Jo= i
J3
= sec 28 = sec JCF°
= 28 =30F
= 8= 15°
© 05?30+ 8)+ sin“(45° - 8) = cos®(30° + 15° )+ sin“(45° - 15°)
= cos® 45° + sin® 30°

&3



Solution 21.

Base
8 CcoE8= —— "
Hypotenuse
= C0s O= @ = E = 5
PR 10 5

b, sin“g+oosa=1
Z
= sin“6+ [§J =1
5

. Q
=sin‘e+ —-=1

o5

. a9 16
=sin“8=1-—=—
=in 25 25

. 4
= 5N 8=~
=l =

T 2_&9 7
L sInTEe - oosTd =T 55 T 25

Perpendicular RO
Base PO

But, tan &=

O“l

=2cm

RQ
e
= RY
&)
RQ -

6 cm



Solution 22.

(1—an2603_
1+ sin® 60P

|

Stan®B-1=10
= 3tan‘ 8 =
jtan25=l

3

1
= tang = —

,B
= tan 8= tan 30°
= 5= 300

8 COs 28=cos 2y 30° = cos 6C° = 1

b, sin38=sn3x30"=sin9r=1

Solution 23.
sinfA+B)=1
= sin(A +B) = sin90°

cos(A-B)=1
= cos(A - B) = cos0°
= A-B=0°..........(i)

adding (i) and (ii)

A+B+A-B=90°+0°
2A = 90°

A =45°

Substituting value of A in (i)

A+B =90°
45° +B = 90°
B = 45°

Therefore, A =B = 45°




Solution 24.

tan(A-B) = =

NE

= tan(A -B) = tan30°

tan(A +B) =3
= tan(A = B) = tan 60°
=>A+B=60°......... (i)

Adding (i) and (ii)

A-B+A+B=30°+60°
= 2A = 90°
= A=45°

Substituting value of A in (i)

A-B=30°

45°-B = 30°

B=15°

Therefore, A = 45° and B = 15°
Solution 25.

z 1
sin(A-B) = 5
= sin(A -B) =sin30°
A = B0 s 0

1

cos(A+B) = 5
= cos(A +B) = cos60°
= A+B=60...........(ii)

Adding (i) and (ii)

A-B+A+B=30°+60°
= 2A = 90°
= A=45°

Substituting value of Ain (i)

A-B=30°
45°-B = 30°
B=15°

Therefore, A = 45° and B = 15°



Solution 26.

Since «£B is right angled = £B=90°
In AABC,

ZA + ZB + ZC = 180°
ButZA = £ZC
= ZA+90°+ ZA = 180°
= 2ZA = 90°
= LA=45°=/ZC
(i)
sinAcosC+cosAsinC
=5in45°c0s45° + cos45°sin45°
1 ¥ ., 7k 1
R R 8L
1
=
1

I
N =

(ii)

sinAsin B = cos AcosB
= sin45°sin 90° - cos45°cos90°

x1+ix0

N7

ol Nl -



Solution 27.

Since tanA = l,tanB ot
2 3

tan A+ tanB

1-tanAtanB
- |

= tan(A = B) =%
1 1 ]

1273)

tan(A+B) =

g
= tan(A +B) = —&_
1=

| =

= tan(A +B) =

o Lo

= tan(A+B) =1
= tan(A +B) = tan45°
= A+B=45°

Ex No: 27.2

Solution 1a.

12

60° ]

A B

From the figure, we have
BC

sin 6P = —
AT

_¥3_12
= *

=== ——— =



Solution 1b.
B

45°

C
From the figure, we have

tan 45 = E

AB

22

%
= x =24
Solution 1c.

B
12

c 24

From the figure, we have
COS X = =
LT
1z

= Co05 K= —
24

1
= COS X=—=
2

= COs X = cos 6P
= x =B[F

Solution 1d.
C
15
15
2
x u
A B

From the figure, we have

, BC
Sinx=——
C

is
= 5N :><=£
15

. 1
=sin X =—
2

= zin x = sin 459
= x = 45"



Solution 2.

A
D
60°
5 [
B 24 cm C
In AABC,
tan &P = E
BC
AC
:5 B ——
V3 24

=0DC =24 cm

Mow, AC = AD + DC
:;>AD=AC—DC=2£HE—24=24[¢§—1) om



Solution 3.

A B

The given figure iz a rhombus as all sides are eqgual.
We lknow that diagonals of a rhombus bisect each other
at right angles and also bisect the angle of vertex,

Let the diagonals AC and BD intersect each other at O,

— OA = OC = %AC, OB = 0D = %BD, ZAOB = 90

Mow, ZBAD = 607 = Z0AE = —;ZB.&.D = 3Cr

In right-angled AADE,
OB _1_ OB

sin3P= """ =_=""_=0B=12cm
AE T2 24

cos3@=ﬁ:~ﬁ=%:}~m=1zﬁcm
AB T 2 24

- Length of diagonal AC = 2x 08 = 2x 1243 = 2443 cm
And, length of diagonal BD = 2x OB = 2x 12 =24 cm



Solution 4.

Construction: Draw DP 1L AB and CM 1 AB

D C

§
?
~

]

AP M B

a In right AADP,

AP
0

o D

_ 3 _ AP
ERY

= AR =123 cm

Similarly, from right ABCM, we have MB = 1243 cm
Mow, in rectangle PMICD, we have CD = PM = 24 cm

- Length of AB = AP+ PM+ MB = 123 + 244+ 1243 = 24[5 + 1) cm

b, In right AADP,
sin S0P = D)
AD
1_bo
2 24
=FD =12 cm
Sirnilarly, from right ABCM, we have MB = 1243 cm

Mow, in rectangle PMCD, we have ZD = PM = 24 cm
- Length of AB = AP+ PM+ MB = 123 + 24+ 1243 = 24{\B + 1] cm



Solution 5.

30° |_B

60°

H

D 728em C
Ch =22 omn

= AB = 22 cm

In right ASBE,

tan 20F = ﬁ

AB
1 BE

$E=E

— BE - 28

N

In right ARBC,
ZB

tan &0° = ——
2B

=J5-2

B
25
= CB = 283

28 84+28 112

- Length of EC = CB + BE = zeﬁ+_ﬁ_ = p




Solution 6.
A B

457 200
E D C

a Inright AADC,

A0
tan 300 = 2=
n OC
1 1.5
:*—:—
Nl
=DC=1.53

Since AR ||DC and AD L EC, ABCD is a parallelogram
and hence opposite sides are egual.

= AB =DC = 1.5/3 cm

b. In right AADC,

47 30, AL
XS

15

C

C=2x1.5=3cm

I=

=1
2
= A

< In right A&DE,

sin 450 = 20
AE
115
5 AE

= AF = 1.542 cm



Solution 7.

A
8cocm
60° [ 30°
B E (o
24 cm
a. In right AAEB,
5n 60 = L=
AB
_¥3 _AE
= =
= AE = 43 cm

2
Mow, BE? = AB? - AF2 = g2 - {4@) —64-48 =16
=BE=4cm

b, EC=BC-BE=24-4=20cm
Mowe, in right AAEC,

Ac2=&E2+Ecz=[m)2+zoz= 48 + 400 = 448
= AC =87 cm



Solution 8.
a Inright AABC,

AB
tan 30° = 2=
" BC
-1 _10
3 BC

=BC = 103 cm

b, In A&BC, £C = 3CF and 2B = 9CP
= A= 60e
Mowy, in ASBD,
A0
BF = —
s A
1 AD
310
=A0D=5cm

. In ARBC,

AC2 = AB2 4+ BC2 = 102 + [10@)2 — 100+ 300 = 400 cm
= AC =20 cm

Solution 9a.
A

10

] 30°
B X C
In right AMBC,




Solution 9b.

B
15

45°

A
X

In right ALBC,
BC

in 450 = 2=
=l e

115

J2oox
:>><=15J§cm

Solution 9c.
A

B3

B
In right AABC,

, AB
SN ®=—
RE
2

= sin x = sin &GP
= x =GP

= 5N x =



Solution 9d.
A

30

20

B 10 C

In right AACE,
BC

tan 30F = —
an IYe

-1 0
J3 AC

= AC = 103 cm

Mo, in right AACD,
AC
AD

1043
20
B

= sin X =—
2

SN x =

= 5N ¥ =

= sin x =sin &GP
= x =GP



Solution 9e.

100 m

SDD I |

5 R Q
In right APQS,

sin 300 = PQ
[

1 ¥
100
= x="50m

IU

Solution 9f.

A
A

NE—I 30° B

T

15 m
vy [ [
D
<« 603 m—>»
BEDC is a rectangle.
=BE =DC =603 m

C

In right AAER,
AE
tan 307 = —
an =
_ L e
N3 6043
= AE=60m

Mow, x = AD=AE+ED =60+ 15=75m



Solution 10a.

bl ide

In right AAEF,

FE
tan 307 = —
an AE

1 FE

:;’E—E

= FE - 22

N

In right ABDC,

tan BCF = @
OC
14
O
~pc- 14

NE

In right ASXE,

=3 =

=EBx =2
=ED=Bx=2

16 14 ,_30+2J3_30+3.464

NNz Ne 1732

MNow, v =FC=FE+ED+DiZ = = 1932




Solution 10b.
P

T
y
v
Q

45°[ 307

Re— 12m

In right APRZ,

tam 450 = ﬁ

RS
1=
12

= PR =12

In right A0QRS,

tan BCP=%
R=
1 _GR
J3 12
12
= QR ==
5

12

=

Now, vy =PQ =PR- QR = 12 -

12

18- —=12-693=507

1,732



Solution 11.
P

Q R

P
tan B=Q—S
5 h
13 QS
= 5xQS=1%h
= 5{QR +RS) - 1
= 5(QR + 12) = 13h

1

—=OR+12= N0

_PQ
tan o = QR
_3_h

5 QR
= 3x QR = 5h

:»QR:% D

Substituing (i) in (i), we have
Sh 1Zh
3t s

131 Gh
S L L

5 3
_ 3%h-2%

15

= 14h =120

=h=12.86m

12



Solution 12a.

!
' O

Be——x—3»C

In right ASBC,

BC
tan 307 = —
an )

1 X

B ey Y

In right ADBC,

BC
tan 60° = —
OB

N Pl
v
= x = 3y

Substituting the value of % in (i), we get
1 By

3 244y

=24y =3y

=2y = 24

=y =12cm

= % =3x 12 = 12,3 cm




Solution 12b.

[N right AABC,
AB

tan 45 = —
BC

_ %
15+
=x=15+v ...

[n right AABD,

tan &° = @

0B

| =

a3 =

e

- S+ oy

o From (]

:>-¢'§y=15+y
=3y -y = 15
:>y[J§—1)=15
15
:;>y=E
{5 x‘ﬁ+1=15[ﬁ+1)=15[ﬁ+1) -
NE3-1 341 3-1 2
15[£+1) 3[:1+15[J§+1) 15[2+J§+1) 15[3+J§) 15@[J§+1)

2 - 2 - 2 - 2 2

=y =

= w=15+




Solution 13.

D

A B c
1:.5|r'|><—E
AL
> _ o
12 AC

= 5x AC=12xCD

= 5(AB + BC) = 12CD

= 5(48+ BC) = 12CD
12C0

= 48+BC- 22 0)
———

Y= EBC

3_¢cb

4 BC
— 3BC = 40D
iBC:f%i i)

Substituing (i) in (i), we have
4CD  12CD
3 5
1200 4D
= T
5 3
3aC0 - 2020
=, S2 S
15

= 16CD = 720

=CD=45m

42 4+

43



Solution 17.

C
0
]
A B
a Given, AB = 3 xBC
AB
=_ " =
BC £
= ot 8= 43
= oot 8= oot 3P
=6=30°
b, Given, BC =3 x 4B

B
= — =3
AB 3

= tan =3
= ftan 6= tan 6"
=8 =56CF

Solution 18.

Ladder
18 m

30°

Suppose the length of ladder is x m.
From the figure, we have

18 _ Lh30e [ i o F’erpendlcular}
* Hypotenuse
18 _1

Y =
= % =36

Thus, the length of ladder is 36 m.



Solution 19.
Consider the following figure,
s

Perimeter of rhombus = 100 cm

:~PQ=QR=RS=SP=%=25cm

Diagonals of a rhombus bisect each other ar right angles.
= PO =CR and Q0= 0S
And, #POQ = ZROQ = #ROS = £POS = 90°

Also, diagonals bisect the angle at vertex,

= LPQO = %éF’QR = %x 1209 = &0P

Mo, i right APOR,

sin (£POO) = %

| oP
= sin 60° = =
=g Sc

2 25
:>DP=¥

jE_DP

PR=2><DP=2X¥=25J§ om

Also, cos (£PQO) = O

PQ
= COS EEP=%
:}»DQ=%

25

- 5Q=2x0Q=2x>=25cm



Solution 20.
A

— 45 30°
B C D

In right ASBC,

tan 45 = E

BC
24
BC

=BC=24m

In right ASBD,
2B

tan 307 = —
=1

1 24
=== —

J3 BD
= BD =243 m

Now, CD =BD-BC=243-24-24[B-1)m



Solution 21.

1.““"&

a. In right ARMQ,
sin 300 = D
RO
1 RM
2- 20
=RM=10km
. The height of the rocket when itis at point R
=R%
= RM+ M5
=10km+20km

=30 km

b. In right ARMQ,

]
S0P =

U RQ
¥3 _ QM
2 20

= QM= 10,3 km
. The horizontal distance of point S from P
- PS

= Q]
— 1043 km



Solution 1a.

siné2”  sin(90° - 287)  cos 28°

1

Cos 280 oos 280

Solution 1b.

cos 287

cosec SeR oosec SEP

sec34” _ sec(90°-56°)  cosec 56°

cosec SE°

Solution 1c.
fan 122 _ tan (90°-78°) _cot 78°
cot 78R oot 78° cot 787
Solution 1d.

sin 25°%cos 42
sin 47 cos 65

_sin (90 - 65°) cos (907 - 479

sind7® cosBs®
oosEER sind e
sinds/°cos6ER
1

Solution 1e.
SecI32® cob 2eR
tan 64° cosec 589

sec (907 - 587 cot (90P - 64°)

tan &4° cosec 529
oosec SE° oot 6d°
tan &4° cosec 58°
1




Solution 1f.

Cos34% oog 335°
SinS7?sin SE°

cos(90P - 56°) cos (90° - 57°)
- 5iN57° 511 56°
_=in SB° sin 57°
 Sin57°sin5er
=1

Solution 2a.

sin 31° - cos 59°

sin (90P - 599 - cos 59e
cos 590 — oos Bae

o]

Solution 2b.

cot 27°- tan &3¢

cot (90° - 637 - tan 63°
tan &3° - tan &3°

]

Solution 2c.

cosec 54° — sec JE°

cosec (90° - 36°) - sec 36°
seC 36° - sec 36°

|

Solution 2d.

5in 28° sec 62° + tan 49° tan 41°

= sin 282 sec (907 - 28°) + tan 4%° tan (90° — 49°)
= 3in 28° cosec Z8% + tan 49° oot 459

+ tan 49° « 1

= 35N 28 x —
sin 28° tan <=

=1+1
=2



Solution 2e.
sec 18° tan 287 — oot 62° oosec 74°

sec (90° - 74°) tan (9P - 627 - oot 62° cosec 74°
cosec 74 cot 62° — oot 62° cosec 74
o

Solution 2f.
sin 220 cos 44° - sin 4E° cos 68°

= sin (90F - 627) cos (907 — 46°) - sin 46° cos 68°
= Ccos 627 sin 46° - sin 467 cos 62¢
=0

Solution 3a.

sin 36° . _Sec 31°

cos 549 cosec 590
Sin (90° - 549 sec (90° - 59°)

cos 540 Cosec 59°

oos 54 cosec 590

" oos 5P * oos ec 59°

=1+1

=2

Solution 3b.
tan 42°  cos3Z°

oot 48* sin 57°
tan (90° - 48°)  cos (20° - 57°)
T oot 4s 0 sinsre
oot 48° sin 57°
" oot 48°  sin 57°
L i — 1
=0




Solution 3c.

2sin 280 . Jcot 450

oos B2 tan 41¢

_ Zsin (9P - 627) . Soot (9P - 41°)

oS G20 tan 41°
= oo562°+ 3 tan 41°
oos B2F tan 41¢

=2+ 3
=5

Solution 3d.
Ssec oE" . JsinSe® sec 387
cosec 2% cotS1°cot39e
_ Ssec (9P - 227 . 3sin 52°sec (90° - 52°)
COS ec 222 cot51%cot (902 - 51°)
Soosec 227 3sin 520 cosec S52¢
" oosec 220 " cot51° tan 51°
. . 1
.. 35in 52%x S t>
1
cot 51°

cot51%x

5.2

1
=5+3

=8

Solution 4a.

sin 657 + cot 59P

= sin (90° - 25°)+ cot (9P - 31°)
= Cos 257 + tan 31°

Solution 4b.

Coe J2° - cos 88°

= cos (90° - 18°) - cos (90P - 27)
= zin 187 - sin 22



Solution 4c.

cosec 64° + sec JO°
cosec (90° - 26°) + sec (90° - 20°)
sec 267 + cosec 207

Solution 4d.

tan /7% — cot £3° + sin 57°
tan (90° — 139) - cot (90° — 2790+ sin (90° - 33°)
cot 137 - tan 27° + cos 33°

Solution 4e.

sin 53° + sec 667 — sin 50°
sin (90P - 3790+ sec (90° - 24°) - =in (0P - 40°)
Cos 37°% 4+ cosec 247 - cos 40P

Solution 4f.

cos 249 4 cosec £9° — oot 629
= cos (907 - 6°)+ cosec (90P - 21°)— cot (90° - 229)
= 5N 6% + sec 217 - tan 22°

Solution 5a.
sin 35° sin 45° sec 55° sec 450

sin(9@—55°)xix L 2

J2 cos 55°
Lot 1
=cos 55 xO:lS 550315;11'5
=1
Solution 5b.

cot 207 cot 407 cot 45° cot 5C° oot 7OP

cot (90° - 70%)x oot (907 - 50°)x 1 x oot S0P x cot 7OP
tan 702 x tan SOP° x cot S0° x cot 70°

tan 70% x cot 707 x tan 50° x cot 509

x tan S0P x 1
tan FCP tan 50°

tan 709 x

=1



Solution 5c.
Cos 39° cos 487 cos 60° cosec 42° cosec 51°
1 y 1
sin g42°  sin 51°

cos (90° - 51°)x cos (90° - 42”]x%x

. o o1 i i
sin 51°x sin 42 xixsinf#;ﬂxsinmﬂ

1
2

Solution 5d.
Sin (35°+8)-cos (S5 -a)-tan (422 + 8)+ cot (48°-8)
sin [90° - (55° - 8)] - cos (557 - @) - tan [90° - (4&° - 8)] + cot (48° - a)
cos (557 - 8)—-cos (55°- @)- cot (487 - 8)+ cot (487 - 8)
0

Solution 5e.

tan (78°+ &)+ cosec (422 4+ 8)- cot (127 - 8)- sec (487 - &)
tan [90P - (12° - 8)]+ cosec [QP - (48 -8)]-cot (127 - 8)- sec (487 - &)
cot (127 - 8)+ sec (48°- 8)] - cot (12° - 8)- sec (487 - g)
0

Solution 5f.

Jsin 37° 5 cosec 390 . 4 tan 23° tan 37° tan 67° tan 53°
oos 530 sec 51° cos 17° cos 67° cosec 737 cosec 23°
_ 3sin (90°-53") 5 cosec (90— 517
cos 53 sec 51°
4 tan (90° - 67°) tan (90° = 53°) x— L yx_ 1
N cot 67°  cot 530
s (9P -73°) cos (90P - 23%)x — L X — L
sin 3% sin 23°

. 1 !
3s5F Ssecsre S TN e X ot 5

+
cos 53 sec 51° . . 1 i
G 23R
SN/ SIN ST 7 a2

—3-5+4
=2



Solution 5g.

sin 0P sin 357 sin 55° sin 7 5°
00s 22° cos 647 cos 682 cos Q0P
Owx sin 352 sin 55° sin 75"
005 227 cos 64° cos 658° x 0
|

Solution 5h.

2 sin 25° sin 35° sec S55° sec G5° . 3 cos 20° cos SOP cot YOP oot 40e
5 tan 29° tan 457 tan &1° 5 tan 207 tan S0P sin FOP sin 40P
_ 2s8in (907 -657) sin (907 - 557) sec 557 sec £5°
- 5 tan (90F - 61°) x 1x tan 61°
. 3 oos (9P - 7OP) cos (90° — 40°) cot (90 - 20°) cot (90F - 50F°)
5 tan 20° tan S0P sin 707 sin 400

1 i
= B5° 5&e
_ o8 o8 * cos 5Ee * ser BEP N = sin 709 sin 40P tan 20° tan SCP
5 ot 61° x1x 1 5 tan 20° tan 50° sin 70° sin 400
cot 61°
Z 3
= —+ R
5 &
_ 2
5
=1
Solution 5i.

3sin® 40° _cosec” 28°  cos 1(° cos 25° oos 45° cosec 80P

4 cos® 5P 4sec®62° 2 sin 15° sin 25° sin 45° sin 65° sec7S”
_ 3sin® (90° - 5CP)  oosec” (90° - 62°)

- 4 cos B0° dzec? /2o

cos (907 - 80°) cos 257 x 1 X — L
S22 =in aoe
. i . 1
2 sin(90° - 751y — xsin (90F - 25°
( )X N xsin )% Cos 75°

| oo
3 cos? B0f sect £2° sin 80F x 008 257 x sin 80°

= - = +
4 cos® S0P 4sec’62® 5 o 750, coe D5 ¢ 1
cos FEP

+




Solution 5j.

S oot 5° oot 150 cot 25° cot 35° cot 45¢
7 tan 45° tan S5° tan 65° tan 75° tan 85
2 oosec 12° cosec 24° cos FER oos 66°
7 osin 147 sin 23° sec JE° sec £7°
5 cot (90P - 857 cot (9P -75°) cot (9P -65°) cot (9P-55°)x1
- 7 x lxtan 55° tan 65° tan 75° tan 85
2 oosec (9P -78°) cosec (9P -6E°) cos 78° cos GE°
7osin (907 - 7E7) sin (907 - 67°) sec 76° sec 67°
_ 5tan 85° tan /5° tan 65° tan S5°
~ 7xtan 55° tan 65° tan 75° tan 85

o 1 1
2 sec 78R sec 6 xsec ?Bﬂxsec a5
1 i

oo Fee 8 Cos 67"

+

Fooos FYE° cos 67% x

| R RNy
=] B

Solution 6.

Cos 38 =sin (8- 34°)

= sin (90P - 38) = sin (8- 34°)
=90°-30=0- 34°

= da= 1247

= 8= 31"

Solution 7.

tan 48 = cot {8+ 20°)

= cot (90° - 48) = oot (84 20°)
= 90" - 48 64 20°

= 5a=J(F

== 14

Solution 8.
SeC 28 = Ccosec 58

= sec 28=sec (90° - 38)
= 28=90-38

= 58 = 90°

= 0= 18"



Solution 9.

sin (8- 157 = cos (8- 257)

= cos [B0P - (8- 15°)] = cos (8- 257)
— 90° - (B- 15°) = g- 25°

= 105" -8=8-25°

= J8=130°

= B= 65"

Solution 10.

Since &, B and C are interior angles of AABC,
A+ B+ C=1800

=A4+B=180"-C

Moy,

LHE. = sin [

. [18[}'— CJ
= 5N [ ———
=

= QDD - =
=l [ J

&
= 005 —
£

A+B]

=R HS

Solution 11.

since P, Q and R are the interior angles of APQR,
P+Q+R =180

=Q+R=180°-P

Moy,

LHS = r:rc:.t['Q ;R]

18CP—PJ
=oofb | ———
2

F
£|o0e-=
(-3

P
an —
2

g

1
T

= RHES.



Solution 12.
Cos B =sin &60°

3

= Cos 8= —
£

= COs 8= cos 30°
= 0= 3"
Mo,

1-2sinfa=1-2sin? 30° = 1—23{

Solution 13.
Sec B= cosec 3P

=sec A=

= sec A= zec Gl°

= 8= 6"

Mo,

4 =inf 8- 2 oost 8

= 4sin® 60° - 2 cos® 60°

Solution 14a.

LHS. = tan 8 tan (907 - &)
oot (90° —8) = cot B
oot & cot (90P - &)

=RHE



Solution 14b.

LHS =

sin 58° sec 327 + cos 587 oosec 32°

Sin (90° - 32°)x — 4 cos (90°— 320)x 1
oos 32° sin 32¢

+ SN 329 1 — 1
cos 327 sin 320

00s 32°% %

1+1

)
-RHS.

Solution 14c.

LH=.

tan (90° - g)cote
COs ec’d
cof Bx oot
msec” o
cot? a
cosect 8

cos® B
sin® &
1
sin® 8

cos? B
ERHSZ

Solution 14d.

LHS. =

sin® 30° + cos® 30

1 3
_+_

4 4

4

4

i
l><5e-::li’:':uf:r”
=

RH=.



Solution 15.

A+ B =90F
=B=90r-4
LHg _ EnA taﬁB +tanfootB  sin®B
sin & sech cos® &
tanAtan (90° - A)+ tanf oot (902 - A)  sin® (900 - A)
- sinfsec(90F - A) - cost A
tanA cot A+ tan A tan A cos® A
- sind cosec A  cos2A
_ 1+ tan® A 1
1
— 1+ tan"A-1
= tan® A

= RHE.



