Trigonometrical Ratios of Standard Angles

Ex No: 27.1
Solution 1.

(i)sin60° sin30° + cos30° cos60°.

I
60° = X2
sin 5
. . 1
30°. ==
sin 5
cos30° = —“3
2
= 1
607 ="
cos 5

sin60° sin 30° + cos30° cos60°

(ii) sec 30° cosec60° + cos60° sin 30°.

cos 30° =£)3 = sec30° = 2
2 5
sin60° = ﬁ = cosecb0® = i
2 5
o ) [ - i
60° == 30 = =
cos 5 ,sin 5
sec 30° cosecb60® + cos60° sin 30°.
B 32 2
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(iii) sec45°sin45° — sin30° sec60°.

cos45° = L = sec45® = 2

N7

sin45° = -—1—
2

cos60° =

sec45°sin45° — sin30° sec 60°
N 2x—1~—%x2=1—1=0

N5
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(iv) sin®30° sin®45° + sin® 60° sin® 90°

sin30° = 1
2
] - 4l
sin45° = —
7]
o A3
B0%= =
sin 5
sin90° =1

sin® 30° sin? 45° + sin® 60° sin® 90°

5 H 3 (vi)sin® 30° cos? 45° + 4 tan® 30° + sin® 90° + cos? 0°

- ) (5] =443

(v)tan®30° + tan®60° + tan® 45°

. 1
tan30° = —
N3
tan60°=\;'§
tan45° =1
tan® 30° + tan® 60° + tan? 45°
2
1] J_z
& +(5)
3 3 3
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30 ==
sin 5
cos45° = <
2
. 1
tan30° =—
3
sin90° =
cos0°=1

sin? 30° cos? 45° + 4 tan® 30° + sin? 90° + cos? 0°

L] o -

L BTN Ty 7o e oY

=g pltmztisgtgts
3+32+48 _83
24 24
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(vii) cosec?45°sec? 30° — sin® 30° — 4 cot? 45° + sec? 601

. 1
sin45° = —
2
cosecd45° = £
1
sin30° = % = cos60°
sec60° =2
cos 30° = E
2
2
sec30° = —
3
tan45° =1
cot45° =1

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

-2 (3] -] oo+

4 4 ... BRI S8 Do
R g b e G s

(viii) cosec®30°cos60° tan® 45°sin® 90° sec? 45°cot 30°.

. 1
30%=—
sin >
cosec30° =2
cos60° = 1
2
sec60® =2
1
cos45° = —
N7
sec45® = ﬁ
tan45° =1
sin90° =1

tan30° = i = cot30° = 3

NG

cosec>30°cos60° tan® 45°sin? 90° sec? 45° cot 30°

- @[3 0?2} (+B)
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(ix)(sin90° + sin45° + sin 30°) [sin 90° — cos45° + cosso°).

sin30° =

sin45° =

JGIIHI\JIH-

sin90° =1

cos45° =

cos60° ==

N1 e

(sin90° + sin 45° + 5in30°|(sin 90° — cos 45° + cos 60°)

1. . P |

={1 —_2—5”1-§_§2]
“Grali-al-E s

(x)4(sin® 30° + cos® 60° | — 3(cos® 45° — sin* 90°).

RO, |
sin30 =5

sin90° =1
1

5

cos60° = l
2

cos45° =

4(sin 30° + cos® 60°) — 3(cos? 45° — sin? 90°|

A 4o o

16 16 |2 6

s
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Solution 2.

() sin30° —-sin90° = 2 cos0°
& tan30°tan 60°

sin30° - sin 90° = 2 cos0°

tan 30° tan 60° g g
1 Gy 20 30° tan45° sin60° _cos30°
B s sin45° sec60° cot45° sin90°
1
el %3 sin30° _tan45° _sin60° _ cos30°
1 sin45° sec60° cot45° sin90°
~ 1 BB
B 1 s L,E-L-L
. T2 L4
= 5-1+2 N7}
L 2.1 B B
i Z 2 2 2
_3 2+1-243
2 i 2
(iii) tan45° _sec60°_55in90°
cosec30° cot45° 2cos0°
tan45° " sec60° 5sin90°
cosec30° cot45° 2cos0°
o 1_ g . 5x1
2 A it
_1. 2.5
=P 5
1+4-5
= 3 4 : 1 .
-0 Ty e
wtan260°—4cosz 45° + 3sec?30° - 5c0590° 4 5 1 T
cosec30° + sec 60° — cot230° cot*30°  sin“60°
. ] " 4 i \Iz
tan®60° + 4 cos®45° + 3sec* 30° + 5cos90° TTE2 T E2 .
cosec30° + sec60° — cot? 30° [J‘;" !g' T
iy {1V oY \
3 - 4 '— ?3 — | *5 0
e s ) R cdodod
= PR 3" B P
2+2-(+3] a
g 4 2.4 4
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2+2-3 8+8-3
6

_3+2-4
T _13
=9 B
Solution 3a.

LHE. = sin 6P, cos 30° - cos 607,50 30°

BRI
=2 Z 2 2

_3_1

4 4

_Z

4

_1

2

=R HS

Solution 3b.
LHS = cos 60°, cos 30°— sin 607, sin 30°

_1 A3 £ 1
2 2 =

_¥3_45
4 4

=0

=RHS

Solution 3c.
LHS = sec®45° — tar?45°
2

- () -7

=2-1

=R HS
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Solution 3d.

(oot30° + 1Y)
LHS. oot + ]

| cot30° - 1
(B1Y
U‘J@_i
r«ﬁ+1x«j§+1 §
3-1 3+1

[«E}z + {1}2 + 2«4@

) (B) +(1°- 25
_3+1+243
C3:1-253
44243
C4-203
2[2”@)
_z[z-ﬁ)

_sec3D" + 1

 sec30” -1
=R HS

Solution 4a.
Zoosh =1

1

= P —

COS 5

= cos b = coselP
= A= 60"
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Solution 4b.
Zsin 28 =1

:;>sir‘|2ﬁx=l
=

= sin 28 = sin 309
=24 = 3"
= A= 15"

Solution 4c.

cosec 38 = 3

J3

= cosec 34 = cosec &GP
= 34 = 60°
= A= 20F

Solution 4d.
2oos3A =1
= COs 34 = l

=2

= C0s 38 = cosalR
= 34 =6[F
= A= 20P

Solution 4e.

J3oota =1

i
=cot A==
N

= cot A = cot &R
= A =60"

Solution 4f.

cotzA =1

= cot 3A = cot 45°
= 34 = 45°

= A=15"
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Solution 5a.

(1-cosec A)J2-secA)=0
=1l-cosecA =0 and 2-sec =0
=cosec A=1 and sech=2

=cosec A = oosec 90° and sec A = sec 6CP
= A =900° and A=60"

Solution 5b.

(2-cosec 28 cos 3A=0

=2-coeec 28 =0 and cos 3A=0

= cosec 28 =2 and cos 34 =0

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

= A=15° and A =30°

Solution 6.
sino+oos f=1
=sin90?+ cosp=1
=1+cosp=1
=cosf=0

= cos f = ooz 909
=R =90

Solution 7a.

sinE=1

5

@ .
:>5|r‘|§=5|r‘|90°

=
= —=9Cr
3
=g=2/70"
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Solution 7b.

cot? (8-5P=3

= cot(B- 5F = 3

= cot(8- 5P = cot 3CP
= (8- 5P = 30°

= 0= 30°+ 5"

= 8= 35"

Solution 7c.

:~g+1o° - 3P

=5 _ o
>

= 8= 4
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Solution 8.
(i) 2 sin3x = 3

2sin3x =3

Ne

= Sin3X = —
2

= sin3x = sin 60°
= 3x =60°
= x=20°

n ol I
i) 2sin==1
(ii) 5

2sinX -1
3

= sin =l
2
= sin sin 30°

NIX N X

X
:>-—= o

> 30
=> x=60°

(i) v3sinx = cosx

ﬁsinx= cosX

- sinx =_1_
CosX 3
= tanx = tan 30°

= x =30°

(iv) tanx = sin45°cos45° = sin 30°

tanx = sin45°cos45° = sin 30°

1 ¥ . ¥
:’>tanx—5xE 5
=>tanx=1—'l

X2
= t@nx=1
= tanx = tan45°
= X =45°
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(v) 3 tan 2x = cos 60° + sin 45° cos45°

«5 tan 2x = cos 60° = sin45°cos45°
= ﬁtaan = 1 1

> G A

"B

1
2

N = N =

:>\/§tan2x =

:>J§tan2x= 1

= tan2x=i

3
= tan2x = tan 30°
= 2x = 30°

= x=15°
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(vi) cos 2x = cos 60° cos30° + sin 60°sin 30°

cos 2x = cos 60° cos30° + sin 60°sin 30°

:>COSZX=}-><£—£X1
2 2 . 2
:cost:E—ﬁ
4 4
=>c052x=&
4
:>c052x=§
= Ccos2x = cos 30°
= 2x =30°
= x=15°
Solution 9.

5N B8=Cos 8

sin B cos @
COS 6= cos g
=tana=1

= tan 8 = tan 457
= 0= 45"

=

Solution 10.
ftan 8= cot B8

1
tan &
=tan® =1
=tana=1
=68 = 45°

= tan 8=

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

g tan 6= J3-1.732=-1.73

b sin 45 cos 300 - L (¥3_ N3 _ 1732 1732 .
52 T35 3x1414 2608
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Solution 12a.
Given: &=3CF
LHS. = tanza
= tan Zx 30"
= tan &CF
=3
RHS = EL”?
1-tan<a
Ztan 30°
1- tan® 30°
2% i

ﬁz
7)

] ~
[

,_L
|
)| —

w kLS ulm|‘f_—dm

b
) Y

=LHS = RHS.
Ztansg

= fanzg = —
1-tans
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Solution 12b.
Given: 8= 30°
LHE =sinZa

sin 2 x 30°
sin &oe

2 tans
1+ tans
2 tan 0=

1+ tan® 3P

EXL

=
3

RHS =

iy

—

—
+

]
Sl ESESIEN IS
>

Jal L

=LHS =R HE.
Ztang

= sinZe= —
1+ tana
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Solution 12c.

Given: 6= 3CF
COS28= Ccos 2 x S0P = Cos BOR= %
2
| L] 4 1 2
1-tan®8  1-tan® 30° 43, T3 3 1
1+tan®8 1+ tar® 30F 1Y .1 4 2
(g 33
4 4
cos* 8- sin*e = cos* 307 - sint 30° = E —[EJ _=2_1_8_1
Z =2 i 16 18 2
2
5] 3 5] 1
Zoosfe-1=2 2300—1=2£ —1=2x=-1=2-1=2=
oS COs [2] x4 5 5
2
1—25in28=1—23in23[}°=1—zl =1—2xl=1—1=1
= < Z 2
_ 2
= cOS28= lt—anze - coste-sinte-2ocosfe-1=1-2sinfse
1+ tan<s
Solution 12d.
Given : 8= 30°
Sin 38 =sin 3x 3R
= gin QCe

=1
dsin asin(6e0® - &)sin(elP + 8) = dsin 30°P x sin (60° - 30°)x sin (6CF + 30°)
= dsin 307 x sin 307 x sin 90°

= 4xlxlx1
=2 2

=1
= s5in 38= dsin 8 sin(&0P - &)sin(e0® + &)
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Solution 12e.

Given ; 8= 30°

1-sin28=1-sin 2x 30°
= 1-sin &0°

(sin 8- cos 8 = sin“B+ cos* 8- 2sin B cos 8
=1-2xsin 30° x cos 30°

=1—2><le
2 2
_y_ 93
=
25
-2

=1-sin28=(sin8-o0s 8)°

Solution 13a.

28 = 309

= B=15°

- sin3g-Z2sinds sin3x 15 -Z2sindx 150

| 0536- 2005468 cos3x 157 - 2cos 4 x 15°
sin 45° - 2sin 60
ooz 457 - Z2oos 600

1
1—Jr§x1+~.f§
1-42  1+42
1

1-2

1442-46-25
1
23+ 6421
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Solution 13b.

8= 30"

(1-cos8)l+cos8) 1-cos?e

(1-=ne)(l+sin8)  1-sinZe
_1-cos®30e
- sir?30°

Gl ] L]
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Solution 14.

60

£B =60°

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

ZA + ZB+ £ZC=180°
ZA + 60° +90° = 180°
ZA =180° -150°

ZA = 30°

Now,

: AC
60° = —
sin AR

= AC=5sin60°x AB

=>AC=§><15

= AC= 1r“:)zxﬁunits

Also,

cos60° =E
AB
= BC = cos60° x AB
S BC= Ly i5
2

= BC = 7.5units
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Solution 15.

0 45

, ZC=90° A = 45°

ZA + 2B+ £C = 180°
45° + /B + 90° = 180°
ZB =180°-135°
ZB = 45°
| BC
L
SN B
BC
5in45°
7
= AB = 5

2
= AB = 7-/2units

= AB =

Also,
tan45° = E
AC
_ BC
tan45°

—ac="
1

= AC

= AC = Junits
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Solution 16a.
L& =300 and B = &P

LHS =sin (A+B)
= =in (307 + 60F)
= sin QCP
=1

FHS =sinA cosB+ ooz Asin B

5in 30°x cos 60P + cos 307 x sin &0°

B, B
2 2

1
=t —

2

3
+_
4

1
2
1
4
4
g
1

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

Solution 16b.
A =30F and B = &P
LHS = cos (A+B)
cos (30P + 60°)
oos QO
0

RHS =cos A cosB-sin & sin B
=03 3P x ooz B0°— gin 30° x sin 6C°

_AB.1 .1 43
BN RS
3 4B
By

=0

=cos(A+Bl=cos A cos B-sin A sinB

Get More Learning Materials Here : & m @) www.studentbro.in



Solution 16c.
A =30° and B = &

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

LHS =

x

P

2y BN

FHS = tan&A + tan B
= tan 2CF + tan &P

1
=E+£

1+3

o)

. sin (A +B)
cos A cosB

=tanbt + tan B
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Solution 16.

60

A 20 cm B

In AABC,

BC
tan60° = ——
an AB

= BC = tan60° x AB
= BC=.3x20
= BC = 20-/3cm
AB

60° = =
C0s AC
_ AB
" cos60°

20

=AC-

2
= AC=20x2=40cm

= AC

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

Solution 16a.

A =30° and B = 6CF
LHS = sin (A+B)
zin (30° + 60P)
sin 90

=1

RHS =sin& cos B+ cos A sin B

sin 30%x cos BCP + cos 309w sin &60°

=sin(A+Bl=sinAcosB+cos AsinB
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Solution 16b.
Lo=30° and B = &P

LHS = cos (A+B)
oS (30P + 60°)
oz S0P

0

PHS =cos & cosB-sin & sin B
=c0s 3P x cos BO° - gin 30° x sin 60°

1 1><’*"§

¥ -
L 2 2

Sk ko
0

]

=cos(A+Bl=cos A cosB-sin AsinB
Solution 16c.
A =30° and B = &P

sin (A +B)
coshA cosB
sin (30P + 607
oos 30°x cos GO
sin QO
oos 30°x cos GO
1

LHS =

P

X

2y BN ot

RHS = tan&A + tan B
= tan 3CP + tan &C°

1
=E+J§
_1+3
"

i

)

sin (A +B)
cosA cosB

=tand + tan B
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Solution 16d.
LA=30° and B = &r

LHE = cos (A+B)
= cos (30F + 607)
= cos SCP
=0

RHS =cos A cosB-s5in & sinB
= cos 307 x oos 60° - sin 30° x sin 60°

_¥3. 1.1 45
L 2 2 2
_ 343

4 4
=0

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

Solution 17a.

A=B =4

LHS =sin (A-B)
sin (45° - 45°)
sin P

=0

ERHS =sinfAcosB-cos & sn B
= sin 45° » cos 45° - cos 45° x sin 45
ot 1t 1 1

V22 2R

L
2

[ L (S

=sin(A-Bl=sinAcosB-cos AsinB
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Solution 17b.
b=B = 450

LHS. = cos (A -B)
= 005 (457 - 45°)
= Qog (O°
=1

RHS =cos A cos B +sin AsinB
= cos 457 x cos 45° + sin 45° x sin 45°
1 1 1

“EEE

‘“1|

|—l—[\_;|,_..
+
f] —

=cos(A-Bl=cosA cosB+sinfAsinB

Solution 18.
Let A=45° and B = 30°

Then,

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

B §. 4
:>sm15°———x -— %=
2 2 P2 2
=>sin15°=£—i
22 22
= sin15° = B-1)
22

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

A93, 1
R -
:>c0515°=£— :

7P 2

(3+1)
2.2

= cos15° =

= cosl15° =
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Solution 19a.
Since 8 < 907,

Consider A= 450
s B+ 00?8 = sin® 45° + cos? 45

(4]

_1.1
22
=1
Solution 19b.
Since 8 < 909,
Consider &= 45°
L tan‘e- — = tan® 45“—2;
oSt B oos® 45R
1
2
= (1) _[i—f
J2
1
= 1_T
=2
=1-2
=-1
Solution 20a.
«Esec 2B=72
= seC Z0= i
3
= seC 8= sec I[P
= 20 = 30"
= o= 15"
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Solution 20b.
ﬁsec 28 =2

=2
= sec 28= —
Ve

= sec 28=sec 3P
= 28 = 30"
= g= 15"

SoODs J8=cos Jx 15° = cos 45° = i

Solution 20c.
ﬁsec 2B=72

= zec JH= i
3
= gec 8= sec 30°
= 28=30"
= 8= 15"
Looost(307+ 81+ sin(45° - 8) = cos®(30° + 1520+ sin®(45° - 15°)
= cos® 45" + sin® 30°
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Solution 21.

6cm

Baze
8 CcoEfd=_— "~ "7
Hypotenuse
—cos gt & 3
PR 10 5

b. sin“8+o0sfe=1

2
= sin‘8+ @] =1

. 9
=cin‘e+ — =1
T35

. 9 16
=sinf8=1-— ==
= 55 25
. 4
= H=—
sin =
. 1 9 7
L sin“B- 005 B 2 - — =
s
4
sing 5 4
tan 6 = —=2_Z
- AT s e 3 3
5
But, tan 6= Perpendicular _RG
Base PO
RQ 4
= _ " _ _
PO~ 3
_ R &
& 3
~ro- % _gem
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Solution 22.
l1-sin®6Ce _
1+ sin® 60F

Stan‘e-1=0
= Starfe=1

|

= tan® 8=

L)

= tanf = —

J3
= fan 8= ftan 30°
= 8= 30"

a cos 28=cos 2x30° = oos 6CP=%

b, sin38=sn3x3P=csin9=1

Solution 23.
sin(A+B)=1
= sin(A +B) = sin 90°

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

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°
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Solution 24.

tan(A-B) = L

NE

= tan(A -B) = tan30°

tan(A +B) =3
= tan(A +B) = tan 60°
= A+B=60°......... (ii)

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.

sin(A-B) = 1

2
= sin(A-B) =sin30°

1
os(A+B)==
cos( ) >

= 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°
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Solution 26.

Since «£B is right angled = ZB=90°

In AABC,
/A + /B + /C = 180°
ButzA = £C
= /A +90°+ ZA = 180°
= 2/A = 90°
= /A=45 = /C

(i)

sinAcosC~+cosAsinC

= 5In45°c0s45° - cos45°sin 45°
1 1 1 1

2B R

1

=%

1

I
N =

(i)

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

1
x1+—x0
N7

ol Nl -
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Solution 27.

Since tanA=l,tanB=1
2 3
tan(A=B) = tan A+ tanB
1-tanAtanB
Lol
23
"\.2 3)
3
= tan(A +B =L1
;
6
2
:>tan(A—B)=%
6
=tan(A+B) =1
= tan(A = B) = tan45°
= A+B=45°
Ex No: 27.2
Solution 1a.
C
X
12
60° [
A B
From the figure, we hawve
sin ECP=%
AC
312
2 ®
:>X=EXI2=%=BKB=8J§
33003 B
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Solution 1b.
B

24

45¢
C A
From the figure, we have
BC

tan 45 = — =
LB

=122

*
= ox =2
Solution 1c.

B
12

c 24 A

From the figure, we have
COS ¥ = s
AT
1z

= COS X = >4 Solution 1d.

:}»t:r::s><=l C

= oS X = Cos BOP
= x =B0CP

15

15
2

x [

A B

From the figure, we have

, BC
SiN x = —
C

= gin X =

~ Gl

= sin X = —
N

= sin x = sin 45°
= = 45"
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Solution 2.

A
D
60°
5 C
B 24 cm C
In &8BC
tan 607 = ol
BC
AL
= = e
V3 24

= AC = 243 cm

In ADBC,

tan 45 = Dt
BC
=1 = %
24

=[D0C =24 cm

Mow, AC = A0+ DC
:;>AD=;&C—DC=24—.E—24=24[Q§—1) cm
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Solution 3.

]
A L B
The given figure is a rhombus as all sides are equal.
We know 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 Q.

= 0A =0C = %&C, OB = 00 = %E&DJ ZA0E = 90
MNow, ZBAD = 60° = Z0OAB = —;éB;ﬂxD = 3

In right-angled AADB,

sin3r -2 ol 9B L p 1o om
B 3 24

c053@=ﬁjé=%:~m=1zﬁcm
AE 2 24

. Length of diagonal AC=2x 04 = 2x 1243 = 2443 cm
And, length of diagonal BD =2x 0B = 2x 12 =24 cm
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Solution 4.

Construction: Draw DP L AB and CM L AB

D C

§
v
~

]

AP M B

a Inright AADP,

Y=
coe 3P = —
AD
_ A3 _AP
2 24

= AP =123 cm

Sirmilarly, from right ABCM, we have MB = 1243 cm
Mowe, in rectangle PMCD, we have CD = PM = 24 cm

- Length of 8B = AP+ PM+ MB = 1243 + 24+ 1243 = 24[5 + 1) cm

b. In right AADP,
FC

sin 3P = —
AL

1_FD

2 24
=PD =12 cm
Sirmilarly, from right ABCM, we have MB = 1243 cm
Mow, in rectangle PMICD, we have CD = PM = 24 cm

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

]
A 20 |_B

a0°
5
D 28¢m C
CD =228 cm
= AB =22 com
In right AABE,
tan 3CF = E
AR
1 BE
= = ——
ﬁ 28
N
NE]
In right AABC,
tan &0° = E
AR
CB
— = ==
3 28
= CB = 283

28 84+28 112

- Length of EC = CB+ BE = 28,3 + = = p
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Solution 6.
A B

452 2p°
E D C

a. Inright AADC,

AD
tan 300 = 2=
n OC

1 1.5
= = =
J5 OC
=DC = 1.53

Since AB ||DC and AD 1L EC, ABCD is a parallelogram
and hence opposite sides are equal.

= AB =DC=1.5/3 cm

b. In right AADC,

sin 3D°=@
Al
~1_1>
= C
=AC=2x1.5=3cm

< In right A&DE,

= 45°=E
AE

1 1.5
J2  AE

= AF = 1.542 cm
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Solution 7.

A
8cm
e0° |_ 30°
B E C
24 cm
a. Inright AAEB,
sin 6P = E
LB
_ 3 _AE
= 2
= AE = 43 cm

2
Now, BEZ = ABZ - AF? = g2 - {4@) —64-48-16
=BE =4 cm

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

;&Cz=ﬁaE2+EC2=(4-J§)2+2D2= 48 + 400 = 448
= AC = 8.7 cm
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Solution 8.
a Inright AABC,

AR
tan 30° = =
" BC
1 _10
3 BC

=BC =103 cm

b, In AMBC, #C = 3C° and £B = 9CF
= LA = B0°
Mows, 1N AAB0,
AD

olr = —
COS e

1 AD

2 10
=20 =5cm

. In AARBC,

AC2 - ABZ+BC2 = 107 4 [1@@)2 - 100+ 300 = 400 cm
= AC=20cm

Solution 9a.
A

10

] 30°
B X C
In right ALBC,
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Solution 9b.

B
15

450
A X C

In right ALBC,

| BC
A = =~
2l e

1 15

J2oox
:>:><=15\.|'§cm

Solution 9c.
A

B

B C
In right AABC,

, AB
SN X = —
A
B
2

= sin ¥ = sin 60°
= x = 60CP

= 5N X =
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Solution 9d.
A

B 10 C D

In right ALCE,
BC

tan 307 = —
an I¥e

1 _10
J3  AC
= AC = 10./3 cm

Mo, in right AACE,

sin x = E
A

106
20
S

=50 K= —
=

= 5N X =

= =in ¥ =sin 60°
= x = 60CP
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Solution 9e.

100 m

SDD I |_

S R Q

In right APQS,

sin 300 = PQ
F=

1 X
100
= x=50m

IU

Solution 9f.
A
A

XE—I 30° B

T

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

C

In right AAEB,
AE
tan 30° = —
an AE
_ L HE
¥3 6043
= AE=60m

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

Get More Learning Materials Here : & m @) www.studentbro.in



Solution 10a.

450
308 ~_B

l 14
] | 60"
F E ; D ¢

 J

In right ASEF,

FE
tan 30° = —
an AE

1 FE

$E=E

~FE-18

Ne

In right ABDC,

tan &C° = @

il
14
e
—~pc- 12

3

In right A&XE,

tan 45° = %

A

—1-2%
2

= of3 =

=Bx==2
=ED=8Bx=2

16 14 ., _30+2J3_30+3.464

NG NE 1732

=19.32

Mow, v = FC = FE+ED + DC =
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Solution 10b.
P

T
y
v
Q

45°

Re——12m

In right APRS,

In right AQRS,

tan 30 = %
RS

IC s
12

5
12

= QR - -2

3

12
3

Mowi, v =PQ =PR - QR = 12 -

12-
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Solution 11.
P

Q R S

]
tan o= s
3 _ 1
13 G5
=5xQS - 13h
= 5{QR +RS) = 1%
= 5{QR + 12) = 1Zh

13

= QR +12= (i)

PQ
tanu,=q—R
3 h
5 QR
= 3x QR = Eh

:,>QR=% D

Substituing (i) in (i), we have
Sh 13h
ER
131 &h

-5 3
_ 3%h-2%h

15
= 14h =120

=h=1286m

12

12
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Solution 12a.

:
x

Bee— x —» C

In right AABC,

tan 30° = %

LB
1 X

Lo x L
5 D4+y 0)
In right ADBLC,
BC

tan 60° = ——
=1 e

= 5-2

y
= x = /3y

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

5 24+y

= 24 +y = 3y

= 2y = 24

=y =12 cm

= x =3 12= 1243 cm
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Solution 12b.

[n right AABC,

tan 45° = o]
BC

P
15+
=x=15+v .0

=1=

[n right AABD,

tan &CF = @

CE
=.3-

il 14

- S+

o [From (1]

:>J§ﬁ,.f=15+y
=3y -y =15
:>y[«.|'§—1)=15
15
:>~~,.f=E
{5 xﬁ+1=15[ﬁ+1)=15[4§+1) -
N3-1 A3+1 3-1 2
15[..6+1) 30+15[J§+1) 15[2+J§+1) 15[3+J§) 15@[J§+1)

2 2 B 2 B = =

=y =

=x=15+
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Solution 13.

D

e Yo I_

A B C
tEIf‘I)(—E
S AC
> _tD
12 AC

= 5xAC=12xCD
= 5(AB + BC) = 12CD

= 5(48+ BC) = 12CD

= 48+ BC = % )

tany—CD
"~ BC

3 D
4~ BC
= 3BC = 400

4CD

=BC- = .40

Substituing (i) in (i), we have
40 _ 120
3 5
12C0 480
=T T
5 3
J6C0D - 202D
= I T
15
= 16C0 =720

=0 =4>m

48 4+

43
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Solution 17.

.
A B

a Given, &B = 3 xBC
AB
:>_=
BC 3

= oot 8=+
= oot 8= oot 3CF
=6=30°

b, Given, BC =3 xAB
BC
=—_—_.3
AB B

= fan e=@
= tan 8= tan &6C°
=a=06Cr

Solution 18.

Ladder
18 m

30°

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

18 _ sin 30e [ cin o Perpendlcular}
® Hypctenu se
_18_1

® 2
= x =36

Thus, the length of ladder is 36 m.
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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=0R and Q0D=0S
And, £POQ = ZROJ = £LROS = £P0OS = 90°

Also, diagonals bisect the angle at vertex,

= LPQO = %LF"QR = %x 120° = 6P

Mo, in right APOR,
: oP
s5in (P00 = —
(4PQO) = =2
QP

= sin 60° = —_
=N SC

J3 0 0P
=5 =35
iop=¥

PR =2x0P = x¥=25\6 cm

_ L9
Also, cos (£ZPO0O) = PO
sle,

= cos 6P = —=

o5
1_049
2 25

25
= 00= =2

Q 2

SQ=2xDQ=2x22—5=25 cm
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Solution 20.
A

— 45 30¢°
B C D

In right AABC,

tan 45 = @

BC
—1-24
BC

=BC=24m

In right ASBD,
tan 307 = Al
BD

1 24
= = ="

J3 BD
—=BD =243 m

Now, CD =BD-BC=24/3-24=24{\B-1)m

Get More Learning Materials Here : & m @) www.studentbro.in



Solution 21.

'L‘ﬁ"&

a. Inright ARMQ,
sin 30° = @
RO
1 RM
2”20
= RM =10 km
- The height of the rocket when itis at point R
=R%
= RI¥+ M5
= 10km+20km

=30 km

b. In right ARMQ,

QM
{0 il

oS RQ

_¥3_aM
>~ 20

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

e
— 1043 km
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Solution la.

sin6=22 _ sin(90° - 28°) _ cos 28° _

Cos 28e oos 2EP cos 287
Solution 1b.
sec34” sec(90°-567) cosec 567 i

Ccosec See oos ec 5E° cosec 56°
Solution 1c.

tan 127 tan (90°-787) cot 78° 1

cot 78R oot 78e cot 787
Solution 1d.

sin 25 cos 42°
sin 47°cos 657
_ sin (907 - 65°) cos (90° - 47°)
- sin4/° cosgse
oos65" sind/e

singd/? oos6ER
i

Solution 1le.
seC32t ot 2ER
tan £4° cosec 5E°
sec (90° - 58°) cot (9P - 647
tan &64° cos ec 58°
oosec 5E° oot 640
tan &4° cos ec SHE°
1
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Solution 1f.

Cos34% oo 337
sINS7°5in SER

oos(90P - 56°) cos (90° - 579)
- 5iN57° 5in56°
_=in 3B sin 57°
 sin57°sin5er
=1

Solution 2a.

sin 31°% - cos 59°

= zin (9CP - 59°) — cos 59P
Cos 59° — oos 59e

0]

Solution 2b.

cot 27— tan &3¢

ot (90° - 637 - tan 63°
tan 63° - tan &2°

]

Solution 2c.

cosec 54° — sec 367

cosec (90° — 36°) - sec 36°
sec J6° - sec 26°

0

Solution 2d.
sin 22° sec 627 + tan 49° tan 41°

= sin 28° sec (90° - 28°) + tan 49P tan (90° — 499
= 5N 28° cosec 28° + fan 49° oot 49°

: + tan 49° « 1
sin 229 tan 9

= 5N 28°%x

=1+1
=2
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Solution 2e.
sec 16° tan 287 — oot 62° cosec 74°

sec (0P - 74°) tan (9P - 62°) - oot 62° cosec 74P
cosec 747 cot 620 — cot 62° cosec 74
o]

Solution 2f.
sin 227 cos 449 — 5in 4E° cos 627

= sin (90F - 687) cos (90° — 46°) - sin 46° cos 68°
= Cos 68° sin 46° - sin 467 oos 68°
=0

Solution 3a.

sin 36 L _S5ec 31°

cos 549 cosec 59

sin (90° - 547 , 3eC (909 - 597
Cos S Cosec 590

oos 547 cosec 590

oos 549 " oos ec 59

=1+1

=2

Solution 3b.
tan g4== B cos 330

oot 48* sin 57°
tan (90° - 48°)  cos (907 - 57°)
" oot4® | sinGee
oot 48% sin 5A°
" oot 48°  sin 57°
=1-1
=0
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Solution 3c.
Zsin 2&° . Jcot 499
oos B2 tan 41¢
_ Zsin (907 - 627) N Soot (0P - 41°)
ooz B2t tan 41°
2 cosEZ® 3 tan 41°
" cos 620 " tan 41°
=2+3
=5

Solution 3d.
Ssec oE" . JFEin52° sec 38R
cosec 2% cotSi1tcot39e
_ osec (0P - 227 . 3sin 52%sec (S0P - 52°)
Cos ec 22° cot51%cot (902 - 51°)
_ Scosec 222 N 3sin 52° cosec 520
Qo5 ec 22 cob51° tan 51°

. 1
3 lu]
sin 52°x e
=5+

1
t51°
e . cot 51°

| L

=5+3
=2

Solution 4a.

sin 65° + cot 599

= sin (90F - 25°)+ cot (907 - 31°)
= Ccos 257 + tan 31°

Solution 4b.

Cos 729 - Ccos 8289
= cos (907 - 18°) - cos (9P - 27)
=sin 18° - sin =2
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Solution 4c.

cosec 64° + sec FO°
cosec (0P - 26°) + sec (90° - 20°)
sec 267 + cosec 20°

Solution 4d.

tan 77 - cot 637 + sin 57°
tan (90P - 1370 - cot (90F — 2790+ sin (90° - 33°)
cot 13° - tan 279 + cos 33°

Solution 4e.

sin 532° + sec 667 — sin S0°
Sin (90P - 3790+ sec (90° - 249 - =in (0P - 40°)
Cos 37+ cosec 247 - oos 40P

Solution 4f.

cos 284° + cosec £9° — oot 63°
= cos (9P —6°)+ cosec (90P - 21°)— cot (90° - 229
= 5N &7 + sec 21° - tan 22¢

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

L

1
Exoos 550

x 2

sin (90P - 55°) x

1

i
LEm —
cos X o5 55 N2

-1

Solution 5b.
cot 207 oot 40° cot 45° cot 500 oot 7P
cot (90° - 709 x oot (907 - 50°)x 1 x cot 5P x cot 7P
tan 707 x tan 5C° x cot 50° x cot 70°
tan 70% x cot 707 x tan 50° x cot 50°

¥ tan 50°F x 1
tan 7P tan 50°

tan 707 x

-1
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Solution 5c.
Cos 399 cos 480 cos 60° cosec 42° cosec 51°
1 y 1
sin 42 sin 51°

= cos (90 - 51%)x cos (9[]”—42”)::<%x

. o .1 1 i
=s5in 51°x sin 42 xixsin42°xsir‘|51°

Pl

Solution 5d.
sin (35°+8)-cos (55°-8)-tan (422 + 8) + cot (48°-8)
= sin [907 - (55° - 8)]- cos (557 - 8) - tan [90°P - (487 - 8) ] + cot (487 - a)
= cos (55— 8)-cos (55°- 8)- cot (487 - 8)+ cot (487 - a)
=0

Solution 5e.
tan (787 + 8)+ cosec (422 + 8)- cot (12° - 8)- sec (487 - 8)
= tan [90° — (122 - 8)]+ cosec [9P - (487 - 8)] - cot (122 - 8)- sec (487 - a)
= cot (12°-8)+ sec (48°- 8)] - oot (12°- @) sec (48° - &)
=0

Solution 5f.

Jsin 37° o cosec 390 . 4 tan 22° tan 37° tan ©7° tan 23°

oos 53¢ sec 51° cos 179 cos 67° cosec 73° cosec 239

_3sin (90P-53") 5 cosec (907- 51°)

cos 53¢ sec 51°
4 tan (90° - 67°) tan (90 —53°) x— 1+ __ 1
N cotf 679 cot 53¢
cos (90° - 73°) cos (90P— 23°Yx — -y L
sin 73 sin 23°

. 1 1
| 30s5F Ssecste MO ST X e

+
cos 530 sec 517 . . i 1
sin F3° sin 237 x e ¥ S o

—3-5+4
-2
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Solution 5g.

sin CP sin 35° sin 55° sin 7 5°
oo 227 cos 64° oos 6E° cos QOF

Ox sin 35° sin 55° sin 75°

005 227 ooz 647 cos £8% x 0
=0

Solution 5h.

2 sin 257 sin 35° sec 557 sec GI° N 3 cos Z0° oos S0P cot 0P cot 409
5 tan 25° tan 45° tan &1° 5 tan 2C° tan S0P sin 70° sin 409
_ 2s8in (907 -657) sin (907 - 557) sec 557 sec 657
- 5 tan (90F - 61°) x 1x tan 61°
. 3 oos (9P - 70P) cos (90P — 40°) cot (0P - 20°) cot (9P - 50P)
5 tan 20° tan 507 sin 70?2 sin 40°

1 i
2 gEm 5Ee
_ s o8 * cos 55° * sec B5° N 3 sin 702 sin 4C° tan 20° tan SCP
5 ot 61° x1x 1 5 tan 207 tan 507 sin 70° sin 400
cot 61°
Z 3
= — 4 —
E &
_ 2
5
=1
Solution 5i.

3sin® 40°  cosec” 28° . cos 1P oos 25° cos 45° cosec S0P

4 cos® 5P 4dsec®£2° 2 sin 15° sin 25° sin 45° sin 65° sec7S”
3 sin® (9P - 5(P)  cosec” (90° - 62°)

- 4 cos? 50° dzec? 520

1
sin 80P
ixSir'l (0P - 252« :
N cos 75°

| 1
3082 50°  se 6 SN SFX 008 2Fx oarg

z - Z +
4 cos” 50° 4sec®62 5 o 750y oo 050« 1
cos FE°

cos (90° - 80°) cos 25° x :}5 .
+

2 sin (907 - 75°)x
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Solution 5j.

S oot 5° cot 150 cot 257 oot 35° cot 450
7 tan 45° tan 55° tan £€5° tan 75° tan 25
2 oosec 12° cosec 24° cos FE° Cos 66°
7 sin 147 sin 23° sec 7E° sec 7°
5 cot (90P - 857) cot (9P -75%) cot (9P -65°) cot (9P-557)x1
- 7 x1lxtan 55° tan 65° tan 75° tan 85
2 oosec (9P -78°) cosec (9P -6E°) cos 78° cos 6E°
7osin (9P -7E°) sin (9P - 67°) sec 76° sec 67°
_ Stan 85° tan /5° tan 65° tan 35°
- 7xtan 55° tan 65° tan 75° tan 85

1 1
2 7an EE2
Bee ec * sec 77 g sec GE
1 i

oos FE° 8 cos 670

+

7 ooos Fe° cos 67° ¢

R | RN Y
=

Solution 6.

Cos 38 = sin (8- 34°)

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

— da-= 124

= 8= 31°

Solution 7.

tan 48 = cot (8+ 20°)

= cot (90° - 48) = oot (84 20°)
— 90" - d8= 8+ 20°

= 5a=7r

= 8= 14°

Solution 8.
seC J8=cosec 38

= sec 208=sec (90F - 38)
= 2a=90"-Z8

= 58 = 90°

= 0= 18"
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Solution 9.

sin (8- 15°) = cos (8- 259)

= cos [90P - (8- 15°)] = cos (8- 259)
—= 90° - (8- 15°) = B- 25

=105 -8=8- 25°

=20=13Cr

= 0= 65"

Solution 10.

Since A, B and C are interior angles of AABC,
A+ B+ C= 1800
=A+B=180"-C

Mo,
| M8 gl [“&‘*BJ
>
[18[}'— CJ
= 5l
=
C
- gge- =
Slr‘l[ EJ
C
= 05 —
>
- RHS.
Solution 11.

zsince P, Q and R are the interior angles of APQR,
P+Q+R =180
=J+R=180P-P

Mo,
LHS, = r,:ot[Q ¢ RJ
=
18D°—PJ
=i | —mM8M8M8M—
=
F
= cot | 900 — —
ot (50 ]
= tan E
>
-RHS
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Solution 12.
cos B =sin 60

3

= Cos 8= —
2

= Cos 8= Cos 30°
= 0= 3"
Mo,

Z
1-2sinfe=1-2siré 30°= 1—2;:[5 = 1—2x§=1—

P —
[ =

Solution 13.
sec B=cosec 3P

= sec A=2

= sec 8= sec 60"

= 8= 6"

M e,

4 sinf 8- 2 oost B

= 4sin® 600 - 2 cos? 600

3 1
= 43(2_23(2
1
-3-53

B-1
Tz

5
"2

Solution 14a.

LHS. = tan 8 tan (907 - &)
oot (90° —8) = cot B
cot & cot (9CP - &)

=RHS

Get More Learning Materials Here : & m @) www.studentbro.in



Solution 14b.
LHS. = sin 58° sec 327 + 0os 587 cosec 32°

sin (90° - 3290 ! + oS (907 - 32°) x — !
oos 329 sin 32°

5T B
cos 32° sin 327

005 32 x

1+1
=2
=R HS

Solution 14c.

_ tan (90° - 8)cots
cOs ec’g

Cof By oot B

mosec 8
cot? 8
Cosect o

LHZ.

cos® @

sin® &
1

sin® 8

= oz
=RHS

Solution 14d.
LH.S. = sin® 30F + cos® 30

Il
™.
P =
Ca

[ ]

+
Y
STEn

[ ]

] ]
NN oY

[ I N I N Ny
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Solution 15.

A+ B =90F
=B=90r-4
L Hg . fBnA taﬁB +tanAootB  sin®B
sinA sech cos® A
tanAtan (90° - A)+ tand oot (902 - A)  sin® (907 - A)
- sinfsec (907 - A) - cos? A
tand cot A+ tan A tan A cos® A
- sinf cosec A  cos2A
_ 1+ tan? A _1
1
=1+ tan"A-1
= tan® A
=RHS
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