CHAPTER 8

Trigonometric Ratios

EXERCISE 8A = AB? = 25k — 16k? = 9k?
- = AB = 3k
For Basic and Standard Levels Using the definitions of trigonometric ratios, we get
1. By definition: sin 6 = wdlcuhr/ in 0= AB _ 3k _3
hypotenuse SmMY=C 5k 5
cos 6 = %/ cosec 0 = AC 5k 5
M AB 3k 3
and tane:%dlwlar o  AB _ 3k _3
ase T BC 4k 3
B C B 25 A _BC _ 4k 4
cotb=— =+ ==
5 5 12 AB 3k 3
s 15 20
2 and sec 0 = AC _ 5k _5
A c|B 13 A C BC ~ 4k 1
(i) Draw a right AABC, right-angled at B.
wnA_| BC_3 | BC_5 [BC_15_3
AB 5 AB 13 AB 25 5 A
wnp_| AC_4 | AC_12 |AC _20_14
AB 5 AB 13 AB 25 5
wea_| AC_4 | AC_12 |AC_20_4
AB 5 AB 13 AB 25 5
| BC _3 BC 5 BC 15 3 C
cosB=| — == — = — == ==
AB 5 AB 13 AB 25 5
wnAa-| BC _3 | BC_5 |[BC _15_3 Let  ZACB=0
| AC 4 AC = 12 AC = 20 4 _AB _ 5
Then, tan 0 = BC - 12
tanB=| AC_4 AC _12 | AC_ 20 _4 Let AB = 5k,
BC 3 BC 5 BC 15 3 then, BC = 12k
) D \ht AABC. rich led at B In right AABC, we have
2. (i) Draw a right A , right-angled at B. AC2 = AB? + BC2
A [By Pythagoras” Theorem]
= AC? = (5k)? + (12k)?
= (25 + 144)k?
= 169K2
= AC =13k
Using the definitions of trigonometric ratios, we get
] (\
B C sin 6 = AB _ 5k _ 5
AC 13k 13
Let ZACB=96 cosec 0 = AC _ 13k _ 13
_BC _4 " AB 5k 5
fhen et AC 5 BC 12k _ 12
Let BC = 4k cos 0 = AC 3k ’EY
Then, CA = 5k, where k is a positive number
In right AABC, we have sec O = AC _ 13k _ 13
AC? = AR? + BC2 BC 12k 12
[By Pythagoras” Theorem] _ BC _ 12k 12
= (5K)2 = AB? + (4k)2 and - cot@= 3R =5 =5
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(i)

(iv)

25 Using the definitions of trigonometric ratios, we get

sec 0 = =~ _ BC _ 24k _ 24
30=AC "Bk " 25
Draw a right triangle ABC, right-angled at B.
N wcp. AC _ 25k _ 25
BC 24k 24
wno_ AB _ 7k _ 7
BC 24k 24
oo BC _ 24k _ 24
T AB 7k 7
m N\ - AC _ 25k _ 25
8 . and cosec 0 AB 7k -
Let ZACB =0 ©) cot 0= 29
™ g AC _ 25 21
en,  seev= 3= =7 Draw a right triangle ABC, right-angled at B.
Let AC = 25k A
then BC =7k
In right AABC, we have
AC? = AB? + BC?
[By Pythagoras” Theorem]
= (25k)* = AB? + (7k)?
= AB? = (625 - 49)k? = 576k> - N
= AB = 24k B C

Using the definitions of trigonometric ratios, we get

sin0 = “°= = 500 = o BC _ 20
AC 25k 25 = 2= = =
AC _ 25k _ 25 e et AB 21
cosec 0 = AB _ 24k _ 24 Let BC = 20k,
k Then, AB = 21k
tan 6= AB _ % - In right triangle ABC, we have
Be 7 AC? = AB? + BC?
coto= BC _ 7k _ 7 [By Pythagoras” Theorem]
AB 24k 24 = AC? = AB? + BC2
and wsp= BC _ 7k _ 7 = AC? = (21k)? + (20k)?
T AC " 25k~ 25 = (441 + 400) k2 = 841k2
. 7 = AC =29
sin 0 = 5 Using the definitions of trigonometric ratios, we get
D ight triangle ABC, right-angled at B sinp= 4B _ 21k _ 21
raw a right triangle , right-angled at B. AC 20k ~ 29
f CosecezA—Czak:Q
AB 21k 21
e BC _ 20k _ 20
~AC 29 29
o AC _ 29k _ 29
N BC 20k 20
[]
B c and tanQ:@:Zilk:zf1
L JACB = 0 BC 20k 20
et =
o= AB _ 7 (vi) cosec@zx/ﬁ:@
Then, sin 6 = AC - 25 1
Let AB = 7k Draw a right AABC, right-angled at B.
Then AC = 25k A

In right ABC, we have
AC? = AB? + BC?
[By Pythagoras” Theorem]
= (25k)? = (7k)* + (BC)?

= BC2 = (625 - 49) k2
= 576K
= BC = 24k C



Let ZACB =0

_AC _ 10
Then, cosec 6 = AB - 1
Let AC = 10k

Then, AB =k
In right AABC, we have
AC? = AB? + BC2

= (\/ﬁk)2 = k%2 + BC?

= BC? = 10k - k? = 9K?
= BC = 3k
Using the definitions of trigonometric ratios, we get
cos 0 = BC _ _3k _ 3
AC V10K 10
cec 0= AC _ 10k _ Jio
BC 3k 3
_AB_ kK _1
tan 6 = BC = =3
_BC _ 3k _3_
CotG—AB = =1 =3
and sinezﬁszi.
AC ~ Jiok V10
3. In right AADC,
C
E units
A 4units D  6units B
we have AC? = AD? + CD?
[By Pythagoras” Theorem]
= AC? = (42 + (3)?
= AC?2=9+16
=25
= AC =5 units
. . _ CD _ 3units _ 3
2 SInA="AC = Sunits ~ 5
.. _ AD _ 4units 4
(@) cotA = CD  3units 3

In right ABCD, we have
BC2 = BD? + CD?
[By Pythagoras” Theorem]

= BC2=(6)2+ (32 =236 + 9 = 45
= BC = /45
= 3\/5 units
(i) secp - BC _ 3ounits _ |5
BD 6 units 2
. _CDh _ 3units _1
(i0) tanB= 35 = Gumits ~ 2

. In right AADB,
A
4. cm
) [ D
C  12cm g 3¢m
we have AB? = AD? + BD?
[By Pythagoras” Theorem]
= AB? = (4 cm)? + (3 cm)?
=16 cm? + 9 cm?
=25 cm?
= AB =5 cm
BC 12cm 12
cot 6 = = = =

AB 5cm ~ 5

o_ PQ _ 3
tan x° = MO =3
15cm 3
MQ 4
- MQ = 15;4 cm = 20 cm .. (D)
o PQ _ 2
tan y° = RQ 5
PQ _2
=~ MR+MQ 5
15cm 2 .
= MR+20ecm 5 [Using (1]
= 75 cm = 2MR + 40 cm
= 2MR = 35 cm
= MR = % =175 cm

Hence, MR = 17.5 cm

. In right triangle ABC,

:A 18cmRGle:3

AC? = AB? + BC?
[By Pythagoras” Theorem]

we have
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= AC? = (18 cm)? + (7.5 cm)? 8. Draw a right AABC, right-angled at B.
= (324 + 56.25) cm?

= 380.25 cm? ¢
= AC =195 cm .. (1)
(i) In ABRS,
o_ BR _ 6cm 6 5k
N Y= RS = 5em ~ 5
Hence, tan x° = g A 12k B
(i) Tn AABC, Then tan A = BC _ 5
. 7.5cm . ’ AB 12
siny° = BC - [Using (1)] Let BC = 5k
Then, AB = 12k

In right AABC, we have
AC? = AB? + BC?

[By Pythagoras” Theorem]

BC
AC 19.5cm
S
13

u . . _ 5
ence, sin y° = 3

= AC? = (12k)? + (5k)?
(ii)) In AABC, = (144 + 25)k?
._ AB _ 18cm . = 169K?
S = AC T 195em [Using ()] = AC = 13k
A BC _ 5k _ 5
=% SNA=XC T Bk T 13
b ws A AB _ 12k 12
Hence, cos y° = 3 AC 13k 13
AC _ 13k _ 13
7. Draw a right triangle ABC, right-angled at B. and sec A = AB - 12k 12 (D)
c . (5 12)(13 .
(sin A + cos A) sec A = (ﬁ + ﬁ) (E) [using (1)]
- (%) () -
~ 13 12) 12
. 17
Hence, (sin A + cos A) sec A = —
A Tk B 12
9. Draw a right AABC, right-angled at B.
_AB _ 7
Then, cos A = AC — 5 C
Let AB =7k
Then, AC = 25k

In right AABC, we have
AC? = AB? + BC?
[By Pythagoras” Theorem]

= (25k)? = (7k)*> + BC? I B
= BC? = (625 - 49)k?
= 576k? . _ BC _ 1
N BC = 24k Then, smA—A—C =3
tan A = E = ék = % Let BC:k,
AB 7k 7 Then, AC =3k
_AB _ 7k _ 7 In right AABC, we have
and cot A = BC = 24k - 24 . (@) AC2 = AR 4 BC2
_ 24 7 . [By Pythagoras” Theorem]
tan A + cot A = 7 + ﬂ [US]IIg (1)] - (3k)2 _ ABZ + k2
_ 576+49 _ 625 = AR =(0-1)
(24)(7) 168 = 8k
625 = AB = 8k
Hence,tanA+cotA=ﬁ - 22k



cosA:%g =23% =¥
coseCA:‘];‘iéj :3]7]( =3

tanA:% :ﬁ zﬁ

SecA=%§=%=% ()

cos A cosec A + tan A sec A

"o ()

[Using (1)]
=2J2 + 3
8
_lev2+3
8
Hence, cos A cosec A + tan A sec A = 16\(%
10. Draw a right AABC, right-angled at B.
C
A B
_BC _,_2
Then, n A== =2= 7

Let BC = 2k. Then, AB =k
In right AABC, we have
AC? = AB? + BC?
[By Pythagoras” Theorem]

= AC? = k2 + (2k)? = 5k?
= AC = 5k
inA_BC _ 2% _ 2
AC 5k 5
_AC _ Bk _
secA—AB— 2 =5
and cosec A = AC _ @ _ 5 ... (1)

BC 2k 2
sin A sec A + tan A — cosec A

- [2) (v5) b2

NG 2
- _ V5
=2+2 2
_, A5
=4
85
2
Hence, sin A sec A + tan A — cosec A = 8_2\/5

11. Draw a right AABC, right-angled at B.

C
A B
_ BC _
tan A AB 2 -1
J2-1

Let BC = (v2 — 1)k. Then, AB = k
In right AABC, we have
AC? = AB? + BC?
[By Pythagoras” Theorem]
= AC? =12 + [(VW2 - D) kP
=12+ 2k2— 2\2k? + k2
= (4 -2\2)k?
= AC = \4-22k
BC _ (2-Dk _ (2-
AC  (Ja—22)k  Ja-22
AB _ k - 1
AC  Ja-22k  Ja-242
. (1)

sin A =

and cos A =

~2-1) y 1
Ja-22  Ja-242
2 -

4-22

(2-1)
22(v2 - 1)

1
242

1

sin A cos A =

sl 2
Sl

NS

Hence, it is proved that sin A cos A =

12. Draw a right AABC, right-angled at B.

Cc
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13.

Let Z/CAB =0
_AC _13
Then, cosec O = BC - 1o

Let AC = 13k. Then BC = 12k
In right AABC, we have
AC? = AB? + BC?
[By Pythagoras” Theorem]

= (13k)2 = AB? + (12k)?
= AB? = (169 — 144) k2
= 25k2
= AB = bk
oo AB _ 5k _ 5
T BC T 12k 12
_BC _ 12k _ 12
and tan 6 = AB -5 " 5 . ()
cot O + tan 0 = % + 1€2 [Using (1)]
_25+144 _ 169
60 60
_ 169
Hence, cot 0 + tan 0 = 0
Draw a right AABC, right-angled at B.
(o
A B
Then, sin A = E—(é = %
Let BC = mk. Then, AC = nk
In right AABC, we have
AC? = AB? + BC?
= (nk) = AB? + (mk)?
= AB? = n2k% — m2k2
= AB = kvn? - m? (1)
BC mk m
tan A = — = =
AB k\/nz _m? \/nz 2
ot A= AB _ kn? — m? _ Jn? = m?
BC mk m
mn +4
tanA+ 4 _ n2 - m2
4cot+1 2 2
4\/71 -m- 4
m
m+ dn® —m?
_ n? — m?
WWn? —m? +m
m
m+ Wn? —m? m

n? = ni?

X
i —m? +m

15.

16.

_ m

n? —m?

Hence tan A+4 m

" d4cot A+1 Jn? —m?

sin A _ cosA
2sinA -3 cosA  cosA COsA
2sinA + 3 cosA 2sinA cosA
cosA cosA

[Dividing the num. and denom. by cos A]

2tan A + 3 2(&)+3
3

8 8-9 -1
_3°_3 _3
8 8+9 17
3t T3 3
_ -1

17

2tanA -3 2(

4

3

-3

2sinA - 3cosA -1

Hence, 2sinA + 3cosA 17
16 cot A =12
12 _3
= cot A = 6 -1
sinA | cosA
sinA +cosA _ sinA  sinA
sinA —cosA ~ sinA _ cosA
sinA sinA
_ 1+ cotA
1-cotA
3 7
1+2 s
= i 4 = i = 7
31
4 4
sinA + cosA _
Hence, sinA — cosA 7
5tan 6 = 4
= tan 0 = 4
5
53in9 _ ,cos6
5sin0® — 3cos6 _ cosO cosO
5sin® + 2cosO 5sin9 cos0
cos0 cosH

[Dividing the num. and denom. by cos 6]

_ 5tan6 — 3
5tan6 + 2
4
) 5(5)_3
4
5(3)+2
_4-3_1
4+2 6
Hence 5sin® —3cosh _ 1
’ 5sin® + 2cosO 6



17. Draw a right AABC, right-angled at B.

C
0
A B
Let /CAB =0
_AB _15
Then, cot O = BC 8
Let AB = 15k. Then, BC = 8k.
In right AABC, we have
AC? = AB? + BC?
= (15k)* + (8k)?
= (225 + 64)k?
= 289Kk2
= AC =17k
wno- BC _ 8k _ 8
AC 17k 17
_AB _ 15k _15
and cos 6 = AC Sk - 17

(2 +2sin0)(1 —sinB)
(1+ cosB)(2 — 2cos0)

2(1 + sin0)(1 — sin6)
~ 2(1 + cos8)(1 — cosB)

1-sin?9
1-cos?0

2
8
! (17)
2
15
- (ﬁ)
64
289
225
289
289 — 64
_ 289
289 - 225
289
25
_ 2%
64
289

25

64

ALTERNATIVE METHOD:

(2 +2sin0)(1 -sin®)  2(1+sinB)(1 - sin6)
(1+ cosB)(2 —2cos0) ~ 2(1 + cosB)(1 — cosh)

1

1-sin?0
1-cos?9

2
= w [ sin?0 + cos? © = 1]
sin“ 0

=cot? 0

(3]
8
_ 5
64
(2+2sin6)(1 —sinB) _ 225
(1+cos8)(2—2cosB) 64
18. 4sin®-3cosO=0

Hence,

= 4 sin © =3 cos 0
sin@ _ 3
= cos® 4
-3
= tan 6 = 1
12sin® 7cos®
12sin® — 7 cos© _ cosO cosO
8sin® + 3cos0O 8sinB |, 3cosO
cos0 cosH
_ 12tan6 — 7
8tan6 + 3
3
_ 12(1) 7
3
8(4)+ 3
_9-7
6+3
-2
9

Hence 12sin® —7cos® _ 2
" 8sin® + 3cosO 9

19. Draw a right AABC, right-angled at A.

B
\3k
C k A
_AB _ 7 _ 3
Then, tanC—AC =3 = 1
Let AB = /3 k. Then, AC =k
In right AABC, we have
BC2 = AB? + AC?
= BC? = (\/3k)? + (k)
=32 + K2 = 4k2
= BC = 2k
sirle:&:L:l
BC 2k 2
_AC _ k _1
osC=3E 2% "2 "
cosBo AB _ 3k _ {3
BC ~ 2k 2
L c_ AB _ 3k _ 3
SnC=35 =2k T2
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sin B cos C + cos B sin C
1,1, N3 N8
2 2 2 2
1.3 _
=7 + 1°

Hence, sin B cos C + cos Bsin C =1
20. Draw a right AABC, right-angled at B.

C
A B
nA- BC _ B
Then, sin A = AC = 2
Let BC = +/3 k. Then, AC = 2k
In right AABC, we have
AC? = AB? + BC2
= (2k)? = AB? + (+/3k)?
= AB? = 4% - 3k* = k2
= AB =k
AB k 1
cOtA= % = — = —
BC 3k 3
1 2
2c0t2A-1=2|—+=| -1
)
2 2-3
:——1:7
3 3
-l
3
-1

Hence, 2 cot? A -1 = 3

21. Draw a right AABC, right-angled at B.

C
0
A B
Let, ZCAB =0
_BC _,_2
Then, tamG—AB—Z—1

Let BC = 2k. Then, AB = k.
In right AABC, we have

[Using (1)]

AC? = AB*+BC? [By Pythagoras’ Theorem]

22.

= AC? = (k)? + (2k)? + = 5k?
= AC = 5k
_AC _ 5k _ 5
cosec O = BC = 2k - 2
wnoo BC _ 2k _ 2
AC 5k 5
_AC _ 5k _
and sec@—AB =K =5

tan? O — cosec O + sin O sec O

~or- L 2 ()

(1)

> NS [Using (1)]
_ J5 _8—\/§+4
—4—7 +2— f
_12-45
- 2
12-5

Hence, tan? 6 — cosec 0 + sin 0 sec 0 = >

Draw a right AABC, right-angled at B.

C
0
A B
Let Z/CAB =0
_BC _ 1
Then, tan 0 = AB - \/5
Let BC = k. Then, AB = /3k
In right AABC, we have
AC? = AB? + BC?
= (V3k)? + K2
= 452
= AC =2k
ino- BC _k _1
AC 2k 2
and Cosﬁzﬁzﬂz\/5

AC 2k 2

wassatv=ol) o
7 sin® O + 3 cos” 0 7(4 +3 1

+

= N
NI
W RO

Hence, proved.




23. Draw a right AABC, right-angled at B. . DB

s /DBC = —
c cos C CB
L _ perpendicular
(v) By definition: tan 6 = T base
tan /PDB = %
0 25, 5cotb =4
A B = cot 0 = 4
5
Let ZCAB =6 sin’0 _ ,cos’0
Then, tan 0 = BC _ 1 25in2 0 + 3co0s2 0 _ sin2 0 sin2 0
AB ‘/7 7sin O cos0O v sin 0 cos®
Let BC = k. Then, AB = J7k sin” 0
In right AABC, we have [Dividing the num. and denom. by sin? 0]
AC? = AB? + BC? 4\2
2+ 3=
- (J7K? + (® _ 2+ 3cot’h _ " (5)
_ g 7 cot® 7(&)
- 5
= AC = 8k = 242k
16 50 + 48
2+ 3(—)
COSQC6:£=%=2\/§ _ 25) _ 25
AC _ 22k _ 242 5 5
and sec=— = = = =—F=
AB 7k 7 B/ 5 _7
i 5 25 28 10
242
2 2 (2\/5)2 e 2sin? 0 + 3cos’ 0 7
cosec” 0 —sec” 0 J7 Hence, o ein0 s - 10
cosec?0 + sec20 5 2.2 2 S cos
(2V2)* + N 26. J3tan 6 = 3 sin 0
8 56-8 = 3 _sgne
8 — 7 7 cosO
T .. 8 56+8 B
8+5 = cosf=1= = —
7 7 3 \/g
= % x 614 = g Draw a right triangle ABC, right-angled at B,
3 C
T
H cosec’ 0 — sec’ 0 3
ence, ——— 5~ =
cosec” 0 + sec” 6
For Standard Level 5
24. (i) By definition: sin = perpendicular A B
hypotenuse
) BP such that ZCAB =0
SanPDB:ﬁ Cosezﬂzi
dicul AC J3
.. PR _ perpendicular
(i1) By definition: sin 0 = 7hyp0tenuse Let AB = k. Then, AC = J3k
) cD In right AABC, we have
sin ZDBC = ﬁ ACZ = AB2 + BCZ
By Pyth " Thy
i) By definition:  sin 0 = perpendicular ) 5 2[ y Pythagoras’ Theorem]
(i1i) By definition: sin 6 = W = (\/gk) = (k) + BC
AP BC2 = 3k? — k% = 2k?
sin ZADP = 455 = BC = 2k
base sinezi—ﬁk—ﬁ

(iv) By definition: cos 6 = W AC C ﬁ = ﬁ
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2 2 . 1 1
sin29—c0529=(g] _(%) 23mPcosP=2$$=1
5 1 1 29. In right AABC,
"3 3 3 c
ALTERNATIVE METHOD:
sin? @ — cos? 0 = (1 — cos? 0) — cos? 0
[ sin? 0 + cos? B =1]
=1-2 cos? 7cm
(&)
=1-2|—
\/5 A B
_ 2 1 2 _ AR? 2
—1—§—§ we have AC? = AB? + BC
[By Pythagoras” Theorem]
Hence, sin? 0 — cos? 0 = + = (1+AB2=AB?+ (72 [ AC-AB=1cm]
3 =1+ AB? + 2AB = AB? + 49
sin® cos® = 2AB =(49 - 1) =48
7. psin® —qcos® _ "cose T cosh = AB =24 cm
psin® + gcos6 pw cos6 AC—AB=1cm
cos® " cosb = AC = (1 + AB) cm

[Dividing the num. and denom. by cos 6] =(1+24) cm
_ ptan®-g =25cm
"~ ptan@+g _ AB _ 24cm _ 24
. CSA=AC T Bm ~
P_ p -9
Pq I q and sinA—E—7crn -7
= = 5.3 T AC "~ 25cm 25
p(ﬁj vq P
q q nA=24,7 _31
. . cos A + sin A 5 + %5 25
_pP —9q 31
p2 + q2 Hence, cos A + sin A = 25
Hence, proved. 30. In right AABC,
C

28. Draw a right triangle PQR, right-angled at Q.
R

A 7 cm B

we have

AC? = AB? + BC?
[By Pythagoras” Theorem]

(1 +BC? = (7)? + BC?
[** AC-BC =1 cm]

Let RQ = k. Then, PQ = k = 1+ BC? + 2BC = 49 + BC?
In right APQR, we have = 2BC=(49-1)=48
PR? = PQ? + RQ? = BC =24 cm
[By Pythagoras” Theorem] AC-BC=1am
= PR? = iZ + K2 = AC =(1+BC)cm = (1 +24) cm
= 2k? = AC =25 cm
= PR = 2k snC. AB _ 7am _ 7
. RQ k 1 AC 25 cm 25
PSR T T2 _BC _ 24em _ 24
and cosC=— = = =
AC 25 cm 25
and costgszi 7 24
PR 2k V2 Hence, sin C = 25 and cos C = 25



31. In APQM,

=

=
In A PQR,

U

=

=

=

Hence, MR = 17.5 cm

32.

Construction: Draw perpendicular bisector AD on BC.
In right AADB,

=

Uy Uy

(iv)

and

tan x° = 1&—%
3_ 15
4~ MQ
MQ =20 cm
tan y° = % - MRP+QMQ
2 _ 15
5 MR +20
2MR + 40 =75
2MR = 35
MR = %
MR =175 cm

tanC-cotB= =

4cm D 4cm C

AB? = BD? + AD?

52 =42 + AD?
25 =16 + AD?
AD?=9
AD =3 cm
snp= 4D _3an _ 3
AB 5cm 5
_AD _3em _3
tanC_DC_4cm_4
sinB=£:3cm=§
AB 5cm 5
cosC:D—Czélcmzé
AC 5cm 5
2 2
. 3 4
ZB ZC: = 4=
o= (2] +(2)
- 9.16 _ 25 _
=25t T 5 71
_AD _3em _3
tanC_DC_4cm_4
_BD _4em _4
©tB=35 " 3m 3
_4_9-16 _ 7
4 3 12 12

33. In right AABC, right-angled at B.

C
a ]
A B
Let ZCAB =0
_BC _ 1
Then, tan 0 = AB - N

Let BC = k.
Then, AB = 5k
In right A ABC, we hav

e

AC? = AB? + BC?

= (VBK) + () = 6k

= AC = J6 k
_ AC _ Jek _
cosec O = BC - &k =6
and sec9=A—C=@=£
AB 5k 5
2
2 (V6
J6) —| Y&
cosec?0—sec? 0 3 ( ) J5
2 24 2
cosec” 0+sec” 0 2
&)+ 2
5
6—§ 30-6
= 75 = 75 = % = 2
6+é 30+6 36 3
5
H cosec?0—sec? 0 2
ence, ———5 ———5— = 3
cosec 0+sec” 0
EXERCISE 8B
For Basic and Standard Levels
0P cos30r —ox L B _ VB
1. 2 sin 30° cos 30° = 2 x ) x > = 5
Hence, 2 sin 30° cos 30° = ?
o o : O o o _ \/§ 1 1 \/g
2. cos 30° cos 60° — sin 30° sin 60° = RN
=0
: o o O a1 o _— 73 ﬁ l l
3. sin 60° cos 30° + cos 60° sin 30° = > "o +2‘2
3.1
IR
=1
. . . 3 1 1 1
4. (i) cos 30° cos 45° —sin 30°sin45° = ——.—= - =. ——
K > 2%
_3 1
22 242
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5. 24/2 cos 45° cos 60° — 2+/2 sin 45° sin 60° + /3

2 ()22 ()(2)
=1-3+3 =1

sin 30° — 2tan 45° + cos60°

6 Sin45°c0s45° + 25in30°C0s60°
1 1
) 5_2(1)+§
sl )2l
— | =+ 2([=||=
) CRE b
- 1=2 __
1,1
2 2
, Sec60® 5sin90° = tan45° _ 2 5(1) 1
" cot45°  2cos0° cosec30° 1 21) 2
4-5+1
- 2
_0_
=5 =0

8. tan? 60° + 4 cos? 45° + cosec? 30° + 5 cos? 90°

2
= (3 + 4(%) + (2P + 502

=3+2+4
=9
9. 4 cot? 45° — sec? 60° + sin? 60° + cos? 90°

2
- 402 - @2+ [fj - 07

=4-4+

3
4

10. 4(sin? 30° + cos? 60°) — 3(cos? 45° - %

SCROIE R
S CAEIR ER)
_ 4(%) _30)=2

11. tan 60° cosec? 45° + sec? 60° tan 45°

= (V3) (V2)* + (2 (1)?

sin? 90°)

= (3)@) +4
=4+ 2\/5

12. cos? 30° cos? 45° + 4 sec? 60° + % cos? 90° — 2 tan? 60°

2 2
_ (fj (%j L4QP+ 2 O - 243)

- @j G) +4(4) + 0-203)

3 _3
§+l6—6— 3 + 10

_8
8
2c0s?90° + 4 cos? 45° + tan? 60° + 3cosec? 60°
3sec60° — % sec? 45° + 2 cosec30°

13.

ERPELEE)

3(2) - %(JE)Z +202)

0+4(1)+3+3(4)

2 3
3(2) - %(2) +4

_2+3+4 _ 9

T 6-7+4 3
=3

Il
Ll e N N N

15. %(COS4 30° — sin* 45°) — 3(sin? 60° — sec? 45°) + % cot? 30°
_g £4_i4 -3 ﬁz_(ﬁ)z +l(\/§)2
=312 NG 2 4

9 1 3 1

(%-3)-3(3-2)+ 10

P&t) o35+ 2

WIN WM




16.

17.

_ 5 15 '3 _5+90+18
“ut Ty Ty T T
_ 113
T 24
i(cot4 30° — cosec* 60°) + % (sec? 45° — tan? 30°) (i0)
— 5cos? 60°
1 2 V3 1Y 1)
_ 4 4 £ o 2 | L _ 1
i -(F) |3 o2 | -s3)
_1l(g_16)  3(5_ 1) _(1
‘4(9 9)*2(2 3 5(4)
=1(81—16) +§(6—1) 5
4 9 273 4
:l(@)+§(§)_§
49 213) 4
_65 , 5 5 _65+90-45
T3 2 4 36
110 _ 55
3 18

(i) sin 30° cos 60° cosec 30° sec 60°

_ G) @j () (2) = 1 = sin 90°

J3 -

el

(ii) tan60° — tan 30° _
1+ tan60°tan 30°

)
3-1 2
_ B _ B
1+1 2
-2 1 _ 1
V32 3
= tan 30°

1 + 2sin60°cos60° 1 + 2sin60°cos60°
sin60° + cos60° sin60° — cos60°

) 1+2(‘/2§)(§) ) 1—2(*/5](;)

(ii)

N V31
2 "2 2 "2
1+§ 1—@
T B+l o1
2 2
_@+¥3) 2 2-¥3) 2
2 (3 +1) 2 3 -1
:2+J§+2-J§
J3+1 J3-1

_@+V3)B -1 +2-V3)(3 +1)
W3 +DH3-1)

2J3-2+3-3+2/3+2-3-3
3-1

_2B 5
2
= cot 30°
(’can60°+1)2 _ J3+1 g
tan60° — 1 J3 -1
_3+2J3+1
3-23+1

4+2J3 _ 22++3)
4-2J3  22-43)

_2+43
2-43
B 24
1 + cos30° _ 2 _ 2
1 - cos30° 3 2-43
1-Y9
2 2
2+4/3 2
= X
2 2-J3
_ 2+43
2-3
Hence, [1an60°+1Y _ 1+ cos30°
" | tan60° — 1 1 - cos30°
Eachisequalto 2+43
2-3]

(v) (sin? 45° — tan? 45°)? + 3(sin® 90° + tan? 30°)

[T -0 o)
= (%—1)2 +3(1+%)

2
_ (.1 4
= 5 +3(3)
_1 _1+16
—4+4— n
- 17
4

S GRCIECIRE
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(vii) (V3+1) (3 - cot 30°) = (V3+1)(3-3)
3V3-3+3-3
243

a4

2

tan® 60° — 2 sin 60°

3V3 -3
=23

Hence, (\/§+1)(3—c0t30°) = tan® 60° — 2 sin 60°

[Each is equal to 24/3 ]

cos 26 = cos 2(30°) = cos 60° = 1

18. (i) )

1 - tan? 30°
1+ tan? 30°

1-tan’0

1+ tan’0

2
Hence, cos 20 = 1-tan'8

[When 6 = 30°, then each is equal to %]

(i) cos 3 6 = cos 3(30°) = cos 90° =0
4 cos® 0 — 3 cos O = 4 cos® 30° — 3 cos 30°

(2] (%)
(e85

Hence, cos 30 = 4 cos® 6 — 3 cos 0
[When 6 = 30°, then each is equal to 0]
(iii) (a) sin 26 = sin 2(30°) = sin 60° = @
2 sin O cos 6 = 2 sin 30° cos 30°

() (4]

V3

2
Hence, sin 20 = 2 sin 30° cos 30°

[When 6 = 30°, then each is equal to g ]

19.

B)  cos 20 = cos 2(30°) = cos 60° = %

2c0s20—-1=2cos?30°-1

3 4.1
27173
1-2sin?20 =1 -2 sin? 30°
12
:1—25)
1.2 _4_1
=1 4"1 2
_1
2

Hence, cos 20 =2 cos20 -1 =1-2sin? 0
[When 6 = 30°, then each is equal to %]
(©)  tan 20 = tan 2(30°) = tan 60° = /3

2tan© _ 2tan 30°
1-tan?0 1 - tan?30°

2tan 6
1- tan’?6
[When 6 = 30°, then each is equal to J31
(iv) sin (60° + 6) — sin (60° — 0)
= sin (60° + 30°) — sin(60° — 30°)
= sin 90° — sin 30°

Hence, tan 20 =

_,_1_1
=l-7=3

sin 0 = sin 30° = £
2

Hence, sin (60° + 0) — sin (60° — 0) = sin 0

[When 6 = 30°, then each is equal to %]

(i) cos 26 = cos 2(45°) = cos 90° = 0
1-2sin? 0 =1 -2 sin? 45°

2
1
=1-2x|—
%)
—1-2x L
=1-2x 0
=1-1=0
Hence, cos 20 =1 - 2 sin? 0
[When 6 = 45°, then each is equal to 0]



sin 45° = L

2

\/1 — 0820 _ \/1 — c0s2(45°)
2 2

1 - cos90°

(i) sin 0

]

—
|
(e}

N‘
N |—

Sl-

1 - cos26

Hence, sin 0 = >

[When 6 = 45°, then each is equal to L ]

NG

1+ 2A
20. cos A = STCosen

]

—  cos 300 = |1t c0s2(30°

—  cos30° = |1t cos60°

-

1+% 1
= 5 [.Cos60 =§}
2+1 3
= 72 = ;
2 2
- 3,1 _ 3
“V2%2 T V1
_ B
2
Hence, cos 30° = %

21. (i) sin (A - B) = sin (60° — 30°) = sin 30° = %

sin A cos B — cos A sin B
= sin 60° cos 30° — cos 60° sin 30°

(2 (£)-6)3

[68)

4 4 4 T4 2
Hence, sin (A — B) = sin A cos B — cos A sin B

[When A = 60°, B = 30°, then each is equal to %]

(i) cos (A + B) = cos (60° + 30°) = cos 90° = 0
cos A cos B —sin A sin B
= cos 60° cos 30° — sin 60° sin 30°
=(1) NEAR NG (1)=o
2 2 2 2

Hence, cos (A + B) = cos A cos B —sin A sin B
[When A = 60°, B = 30°, then each is equal to 0]

(i)

(iv)

@)

Hence, tan (A - B) =

sin(A+B) _ sin(60°+ 30°)
cosAcosB ~ cos 60° cos 30°
_sin 90°
(1) V3
20 2
-1 _ 4
NERRNG]
4
tan A + tan B = tan 60° + tan 30°
-3+ L
J3
_3+1 _ 4
V3B
Hence, sin(A + B) =tan A + tan B
cosA cosB

[When A = 60°, B = 30°, then each is equal to

sin (A- B) _ sin (60° - 30°)
sin Asin B~ sin 60° sin 30°
_ sin 30°
sin 60° sin 30°
-t _ 1 _2
sin 60° ﬁ J3
2
cot B — cot A = cot 30° - cot 60°
_ 5oL _3-1
V3 B
-2
J3
sin (A- B)
Hence, SinAsinB - cot B — cot A

[When A = 60°, B = 30°, then each is equal to

1
tan (A — B) = tan (60° — 30°) = tan 30° = ——
( ) ( ) 7

tan A — tan B
1+ tan A tanB

_ tan 60° — tan 30°
~ 1+ tan60° tan 30°

IR

1+(J/3)

—

5

W
L
N‘é"l\) &‘.—\

1+1
2 1 _ 1

—+

£ -
V32 3
tan A — tan B
1+ tanA tan B

[When A = 60°, B = 30°, then each is equal to % ]

4

J3

2
7

]
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22, sin (A + B) = sin (45° + 45°) = sin 90° =
sin A cos B + cos A sin B
= sin 45° cos 45° + cos 45° sin 45°
:(JJ(LJ+(JJ(1J
V2 )\2 V2 )\2
_1,1
T2 2
=1
Hence, sin (A + B) = sin A cos B + cos A sin B
[When A = B = 45°, then each is equal to 1]
23. Let A =45°
and B = 30°
sin (A + B) = sin A cos B + cos A sin B
sin 75° = sin (45° + 30°)
= sin 45° cos 30° + cos 45° sin 30°
:i ﬁ+j{%
V2 2 V2 \2
_N3 1 B+l
22 22 22
. V3 +1
Hence, sin 75° =
2.2
24. Let A =45°
and B =30°
sin (A — B) = sin A cos B — cos A sin B
sin 15° = sin (45° — 30°)
= sin 45° cos 30° — cos 45° sin 30°
:GLJJE_(;JGJ
2 2 J2 ) 2
B 1
22 242
B
242
. V3-1
Hence, sin 15° =
242
25. Let A = 45°
and B =30°
cos (A + B) = cos A cos B —sin A sin B
cos 75° = cos (45° + 30°)
= cos 45° cos 30° — sin 45° sin 30°
:tLJJE_(JJ(%
2 2 J2 ) 2
B 1 _B-1
22 22 242
J3-1
Hence, cos 75° =
2.2
26. Let A = 45°
and B = 30°

cos (A — B) = cos A cos B + sin A sin B
cos 15° = cos (45° — 30°)
= cos 45° cos 30° + sin 45° sin 30°

27. Let

. ()

-

B 1 _\B3+1
22 242 22
V3+1
Hence, cos 15° =
2.2
A =45°
and B =30°
_ tanA +tanB
tan (A + B) = 1-tanAtanB

tan 75°

tan (45° + 30°)
_ tan 45° + tan 30°
1 - tan45°tan 30°

1+i

V3

)
+
_

&

v

T
.

= X

&

J3-1

V3+1 _ (B3+1)EB+1)
B-1  B-1DH3+1)

3+4243+1 _ 4+23

G-1) 2

w

_202+3) _, .5
2

cos3A — 2cos4A _ cos 3(15°) — 2cos4(15°)

sin3A + 2 sin 4A sin 3(15°) + 2sin 4(15°)
[Putting A = 15°]

cos 45° — 2cos 60°

sin 45° + 2sin 60°

_ 2
- 5
(&)%)
RS
_ A2 _ 2
1.3 1+46
2 V2
_1-\2 2
2 1+6
_1-2
_1+\/€

cos3A —2cos4A 11— J2

Hence, G 3A+2sinaA ~ 114g LVhenA=15]




3sin3B + 2cos (2B + 5°)

(i)

Hence,

2cos3B — sin (2B — 10°)

3sin (3 x 20°) + 2cos (2 x 20° + 5°)

T 2cos (3% 20°) —sin (2 x 20° - 10°)

[Putting B = 20°]

_ 3sin60° + 2cos 45°
" 2cos60° — sin 30°

{843

3(v3)v2) +2(2)

242
2-1
2
3J€+4
242
1

2

36 + 4 <o
242

(36 + 4)
2

312 + 42
2

< Y2
2

_ (33 +42
2

33 + 242

3sin3B + 2cos (2B +5°)
2c0s3B — sin (2B_ 100) = 3\/5 + 2\/5

[When B = 20°]

29. (sin A cos B + cos A sin B)?> + (cos A cos B — sin A sin B)?
= (sin 60° cos 30° + cos 60° sin 30°)2 + (cos 60° cos 30°

30.

6=

—sin 60° sin 30°)

[Putting A = 60°, B = 30°]

i (§-9

= (M + (07 =1

tan 6 =1

tan 0 = tan 45°
0 = 45°

sin¢=%

sin ¢ = sin 45°

=
=

J @ - [E)- 20T

31.

32.

33.

34.

35.

= ¢ = 45°
cos (0 + ¢) = cos (45° + 45°)
=cos 90° =0

: 1
sin (A -B) = >
sin (A — B) = sin 30°
A -B=30°
-1
cos (A + B) = >

Uy

=  cos (A + B) = cos 60°

= A + B =60°

Adding (1) and (2), we get
2A =90°

= A =45°

Substituting A = 45° in (1), we get B = 15°
Hence, A = 45°, B = 15°

sin(A+B)=1
= sin (A + B) = sin 90°
= A+B=90°
cos(A-B)=1
=  cos (A - B) = cos 0°
= A-B=0°
Adding (1) and (2), we get
2A =90°
= A =45°
Substituting A = 45° in (1), we get
B =45°
Hence, A = 45°, B = 45°
sin(A+B)=1
= sin (A + B) = sin 90°
= A +B=90°
cos (A - B) = g
=  cos (A - B) = cos 30°
= A -B=30°
Adding (1) and (2), we get
2A =120°
= A =60°
Substituting A = 60° in (1), we get
B = 30°

Hence, A = 60°, B = 30°
tan (A + B) = J3
=  tan (A + B) = tan 60°

= A + B =060°
tan(A-B) =1
=  tan (A - B) = tan 45°
= A - B =45°
Adding (1) and (2), we get
2A =105°
= A =525°
Substituting A = 52.5° in (1), we get
B=75°
Hence, A = 52.5°, B = 7.5°
. 1
(@) tan (A — B) 7
=  tan (A - B) = tan 30°
= A -B=30°

:.‘ | souney ouiswouoduL
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sin(A+B)=£

2
=  sin (A + B) = sin 60°
= A + B =60°
Adding (1) and (2), we get
2A =90°
= A =45°
Substituting A = 45° in (1), we get
B =15°

Hence, A = 45°, B = 15°
(@) cosec (A-B) =2
= cosec (A — B) = cosec 30°

= A -B=30°
1
cot (A +B) = 7
=  cot (A + B) = cot 60°
= A + B =60°
Adding (1) and (2), we get
2A =90°
= A =45°
Substituting A = 45° in (1), we get
B =15°
Hence, A = 45°, B = 15°
36. sin (A + 2B) = g
= sin (A + 2B) = sin 60°
= A + 2B = 60°
cos (A+4B) =0
= cos (A + 4B) = cos 90°
= A + 4B =90°
Subtracting (1) from (2), we get
2B = 30°
= B =15°

Substituting B = 15° in (1), we get
A + 2(15°) = 60°

= A =30°

Hence, A = 30°, B = 15°

tan A + tan B

37. tan (A +B) = 1-tan Atan B

= A+ B =45°
Hence, A + B = 45°
38. (i) 2cos 2A =1

_1
= cosZA—2

e

. (1)

e

(i)

(i)

()

= cos 2A = cos 60°

= 2A = 60°
= A =30°
Hence, A = 30°
tan 3A =1
= tan 3A = tan 45°
= 3A = 45°
45°
A=
- 3
= A =15°
Hence, A = 15°
J3cot2A=1
1
= cot 2A = —
7
= cot 2A = cot 60°
= 2A = 60°
= A =30°

Hence, A = 30°
4cos2A-1=0
= 4cos?A=1

1
2 A= =
= cos 1
= cos A = % (Rejecting the negative value)
= cos A = cos 60°
= A =60°

Hence, A = 60°

39. In right AABC, we have

C
$
NS
/) ]
A B
Cos60°=i—g
N 1 _ AB
2~ 16cm
= AB =8 cm
600 = BC
Also, sin 60° = AC
J3 _ BC
= 2 T 16cm
= BC = 843 cm

Hence, AB =8 cm, BC = 8 J3 em

40. In right APQR, we have

<
9
N 5cm



cos ZQPR = % = 150CCan
= % = cos 60°
=  ZQPR = 60°
sin Z/PRQ = % = 150CCHI;1
= 2 =sin30°

= /PRQ = 30°
Hence, ZQPR = 60° and /PRQ = 30°
For Standard Level

41. Draw a right AABC, right-angled at B.
C

A B

sinA= BC _ 1
AC 5
Let BC = k. Then, AC = 5k
In right AABC, we have
AC? = AB? + BC?
[By Pythagoras” Theorem]

= (\5k)? = AB? + (k)?
= AB? = 5k% — k2 = 41
= AB = 2k
oA AB _ 2k _ 2
AC 5k 5
Draw a right AABC, right-angled at A.
C
B A
inpo AC _ 1
BC ~ 10

Let AC = k. Then, BC = V10 k

In right ABAC, we have
BC? = AB? + AC?
[By Pythagoras” Theorem]

= (V10 k)2 = AB? + i2
= AB? = 10K2 - k2 = 9k2
= AB = 3k
cosB= AB _ 3k _ 3
BC 10k 10

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

42,

43.

__6 1 _ 5
~ J50 50 /50
_.5 _ 1
52 2
= cos 45°

- A + B = 45°

=3 andA+B=45

2 cos B =
NG J10

6x = sec 0
= X = lsec 0
6
= 2= %€ sec?
6 =tan 0
X
1_1
1 1
= — = —tan?0
2 36
2o 1) _ o1 o, 1. o
Now, 9(x xzj = 9(36sec 0 36tan 9)
= i(secZG—tan2 9)
36
= %(1) [~ sec?® —tan? 0 = 1]
2 1 ). 1
Hence, the value of 9| x - |is -
x 4
() sin A-1)(2cos A-1)=0
= sinA-1=0 or 2cosA-1=0
= sin A=1 or 2cos A=1
-1
= cos A = 5
= sin A = sin 90° or cos A = cos 60°
= A =90° or A = 60°
Hence, the value of A is 90° or 60°.
(ii) (sec 2A — 1) (cosec 3A -1) =0
= sec 2A =1 or cosec 3A =1
= sec 2A = sec 0° or cosec 3A = cosec 90°
= 2A =0° or 3A =90°
= A=0° or A = 30°

Hence, the value of A is 0° or 30°.
(iii) cos 3A (2 sin2A -1) =0
= c0s3A=0 or 2sin2A-1=0

a1

= sin 2A = >

sin 2A = sin 30°
2A = 30°

= cos 3A = cos 90°or
= 3A =90° or

3 | souney ouiswouoduL
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= A =30° or

Hence, the value of A is 30° or 15°.
(iv) (cosec 2A —2) (cot 3A -1) =0
orcot3A-1 =0

A =15°

= cosec 2A -2=0

= cosec 2A =2 or cot3A =1

= cosec 2A = cosec 30° or cot 3A = cot 45°
= 2A = 30° or 3A =45°

= A=15° or A =15°

Hence, the value of A is 15°.
tan A-2cos Atan A+2cos A-1=0

= (tan A-1)-2cos A (tan A-1) =0
= (tan A-1)(1-2cos A) =0
= Eithertan A-1=0o0or1-2cos A =0
= tanA=1or2cos A=1
1

= cos A = 0
= tan A = tan 45° or cos A = cos 60°
= A =45°or A = 60°

Hence, the value of A is 45° or 60°.

(i) 4 sin A sin 2A + 1 -2sin 2A =2sin A
= 4sin Asin2A +1-2sin2A-2sin A =0
= 2sin2A(2sinA-1)-12sinA-1)=0

= @sinA-1)@2sin2A-1)=0

= Either 2sin A-1=0o0r2sin2A-1=0

- sinA=%orsin2A=%
= sin A = sin 30° or sin 2A = sin 30°
= A =30° or 2A = 30°

= A=15°
Hence, the value of A is 30° or 15°.
(ii1) 2 tan 3A cos 3A —tan 3A + 1 =2 cos 3A
= 2tan 3A cos 3A —tan 3A +1-2cos 3A =0
= tan3A 2cos3A-1)-12cos3A-1) =0

= (2cos3A-1) (tan3A -1) =0

= Either 2 cos3A-1=0ortan3A-1=0

- Cos3A:%ortan3A:1

= cos 3A = cos 60° or tan 3A = tan45°
= 3A = 60° or 3A = 45°
= A =20°or A =15°

Hence, the value of A is 20° or 15°.

45. Join diagonals AC and BD and let them intersect

at O.
D C
‘
I
AAA

AB = AD
Z1 =22
[£s opp. equal sides of a A] ... (1)
21+ £2 + LA = 180° [Sum of Zs of a A]

In AABD, [Sides of a rhombus]

= Z1 + 22 + 60° = 180°
= 1+ 22 =120° ... (2
From (1) and (2), we get
Z1 = /2 =60°
= ZADO = ZABO
= 60° ... (3)

We know that the diagonals of a thombus bisect each
other at right angles.

op=o0B-= 2D
2
and OC = OA = %
and ZAOB = 90° G
In AAOB,
. _ oA
sin (ZABO) = AB
. . OA .
= sin 60° = 5= [Using (3)]
J3 _ OA
= 2~ 20cm
= OA =10+/3 cm
= AC =20+/3 cm [Using (4)]
_ OB
Also, cos (ZABO) = AB
. OB .
= cos 60° = 20 cm [Using (3)]
1 _ OB
= 2 20cm
= OB =10 cm
= BD =20 cm [Using (4)]

Hence, the lengths of the diagonal of the given rhombus
are 20/3 cm and 20 cm.

CHECK YOUR UNDERSTANDING

— MULTIPLE-CHOICE QUESTIONS ——

For Basic and Standard Levels

1

(c) sec 90°
o 1 _1 .
sec 90° = 0s90° = 0 (not defined)
sec 90° is not defined.
@1
The maximum value of #, ie sin 6
ecB

where 0° < 0 <90° is 1.



sin 0 increases from 0 to 1 as 0 increases from 0° to
90° and sin 90° = 1.

4
3. (d) 3
In right AABC (as shown in the figure)
_BC _3
A= 4
C
3k
A Ak B
Let BC = 3k.
Then AB = 4k
AC? = AB? + BC?
= (4k)* + (3k)?
= 25k?
= AC = 5k
cos A = AB _ 4k _ 4
AC 5k 5
3
, ... . . BC _3
Refer to figure (Q 3) in which sin A = AC - 5
_BC _ 3k
cos C = AC ~ Bk

[AC = 5k, proved in Q 3]

3
5

5. (b) %

In AABC, A + B =90°

A C

ZC =90° [Sum of Zs of a A is 180°]

_BC _3
cot B = AC ~ 1
Let BC = 3k
Then, AC = 4k.
_BC _3k _3
anA=3E T 4% " 1

2
6. () —
(© 7
B
A C
In AABC, ZA + /B =90°
= ZC =90°[Sum of Zs of a A is 180°]
sec A = AB = 2
AC ~— &3
Let AB = 2k,

Then, AC = 3k

7. (d)0

AC 2k 2

In right AABC, we have

13
8. (a) 1

9. (4) 4 cm

cosecB= — = /— = =
AB Bk 3
A
§ 13 cm
S
B C
_ BC _BC _
tan A —cot C = N AB =0
A
13 cm

B 12.cm C

AC _ 18em 13

cC=3C ~ em ~ 12
C
5cm
B A
_BC _4
tan A = AB ~ 3
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Let BC = 4k. Then, AB = 3k.
AC? = BC2 + AB?
= (4k)* + (3k)?

= 25k2
= AC = 5k
But AC=5m
k=1cm
= BC=4x1cm
=4 cm
12
10. —
0. (a) 5
A
4cm
D
) L3 cm
C 12 cm B

In right AADB,
AB? = AD? + BD?

= (4 cm)?> + (3 cm)?

=25 cm?
= AB=5cm
_ BC _ 12cm
cotf = AB = 5cm

11. (d) %

ECB is a straight angle

= ¢ +90° + 6 = 180°
= ¢+ 6=90°
In AACB
ZA + 6 +90° = 180°
= ZA + 06 =90°
From (1) and (2), we get
b =LA

AB
= A = —
cos ¢ = cos AC
12. (a) 80 units

D E C
a
E
60 2
30° oY

A 90 units B

AD = BC
= 40 units

[Opp. sides of a rectangle]

_12

5

SIS

{Given]

. AD
In right AADE, = —
rig] cos 60 NG
- 1 _ 40 units
2 AE
= AE = 80 units
13. (c) 24.1 units
E
D 45 Oc
.

A 10 units B

DC = AB = 10 units

[Opp. sides of a rectangle]

In right ADCE, we have

tan 45° = g—g
_ EC
= 1= 10 units
= EC = 10 units
Also, DE? = EC? + DC?
= (10)2 + (10
=200
= DE = 10~/2 units
CE + DE = 10 + 102
=10(1 ++/2)
=10(1 + 1.41)
=10(2.41)
= 24.1 units
14. (D) greater than 1
C
A B
- _BC , AB
sin A + cos A = AC + AC
_ BC + AB
AC
Since BC + AB > AC
BC + AB
AC >1

sin A + cos A is greater than 1.

15. (b) ‘73

cos 0 =

N[~

1
9 = =
se¢ cosO

— N



16. (b) %

17.

A 12 C

Let ACB is right A in which Z/C = 90°,

and COtAIQ
5

AC _ 12

= BC ~ 5

In right AACB, we have
AB? = AC? + BC2
= (12 + (5)?

=144 + 25
=169
= AB = 13 units
A- BC _ 5
SnA=28 " 13
_AC _ 12
CosA_AB =13
_AB _ 13
and cosec A = BC = 5
- (5,12), 13
(sin A + cos A) x cosec A = (13+13) % =
-7
5
(c) 2
B
2
1
A C

Let ABC be a right triangle in which ZC = 90°,

and cosec A =2
. AB _,_2
BC “ 1

In right AACB, we have

AB? = BC2 + AC?
(272 = (1)? + AC?
AC2=4-1=3
AC =3

uuuy

in A = BC _
smA—AB—

1
2
_AC _ {3
cosA—AB— >
AC _ V3
BC 1
1
2

and cot A

sinA
OAY A =P
2

1
:\/§+ 2

_ 3+
243 +3+1
2+43

4+23
2+43
2(2 ++/3) 5
(2++/3)

18. (0) ;

@

A C

Let AACB be a right A in which

ZC =90°,
/BAC = ¢,
such that sec o = %
. AB _ 5
AC ~ 4

Let AB = 5k. Then, AC = 4k
In right AACB, we have
AB? = AC? + BC2

= (5k)2 = (4k)? + BC?
= BC2 = (25 - 16) K
= 9K?
= BC = 3k
tan o = BC _3k _3
AC 4k 4
3
1-tana _ 1_1
1+tano ;3
1+4

& | souney ouiswouoduL



4-3 1
-4 _ 4
4+3 7
4 4
_1
7
5
19. (ﬂ) Z
C
/) [
A B
Let ABC be a right A in which ZB = 90°,
Z/CAB =0,
such that sec O = %
N AC _ 3
AB 2

Let AC = 3k. Then, AB = 2k
In right AABC, we have
AC? = AB? + BC?

= (3k)? = (2k)* + BC2
= BC2 = (9 - 4) k2
= 5k?
= BC = 5k
an6 - BC _ Bk _ 5

AB 2k 2

tan? 0 = (*/g)z ]

2
2. (2) %

Let ABC be a right A in which #B = 90°, ZCAB = 6,
such that cot 8 = /5

AB _ 5
= s =¥=7
Let AB = /5 k. Then, BC = k
C
a ]
A B

In right AABC, we have
AC? = AB? + BC?
= (V5 RP + (k?
=5k + k2
= 6k?
= AC = 6k

™ | Trigonometric Ratios

_AC _ Jek _
cosec O = BC -k -
AC _ 6k
and secf = —= = =
AB 5k
6
6 — =
cosec? 0 — sec’ 0 _ (©) (5)
2 25
cosec” 0 + sec” 0 6
©+()
30-6
__5
30+6
5
24 5 2
= —= X — = =
5 36 3
21. (d) 1
tan 45° _ 1 1 -1
sin 30° + cos 60° (l+l) 1
2 2
22. (c) 3
cosec 30° + cot45°=2+1=3
1
23. (ﬂ) —E
2 2
sin? 30° — cos? 30° = (%) - (\/25]
_1_3
T4 4
_1-
T4
-2
T4
-1
)
24. (c) 0
In AABC,
/A + /B + £C = 180°
= ZA +90° + ZC = 180°
= ZA + ZC =90°
cos (A+C)=cos90° =0
1
25. (¢) 2
1_[1)2
1-tan30° _ _ (3
1+ tan®30° (1 )2
14|
J3
1 3-1
1—-= =2—-4
_ 3 __3
1 3+1
1+3 3
2 3 1
= — X — = —
3 4 2
26. (c) 90°
Al
sin A = 5



Uy

Uy

27. (b) 45°

28. (d) 20°

gLULUL U

29. 15°

Uy

30. () 1

Uuy

For Standard Level

31 (d)1

sin A = sin 30°
A = 30°
1

B= =
CcOos 5

cos B = cos 60°
B = 60°
A + B =30° + 60°
=90°

sin 2A =1
sin 2A = sin 90°
2A =90°
A =45°

2cos3A =1
1

cos 3A = 2

cos 3A = cos 60°
3A = 60°
A =20°

tan 30 = sin 30° + cos 45° sin 45°

cot 6 = cot 60°
20 = 60°
0 = 30°
sin 30 = sin 3 x 30°
= sin 90°
=1

(N
o

W]

Let ABC be a right triangle in which ZB = 90°
Let ZACB = 0, such that cosec 0 = %

=

AC _ 2

AB 1

Let AC = 2k. Then, AB =k
In right AABC, we have

U

Uy

It is given

AC? = AB? + B
(2k)? = (k) + BC2
BC2 = 4k2 - k2 = 3K2

From (1) and (2), we get

=

.(b)%

In APQR,

and

BC = 3k
_ BC _ J3k
cot 6 = N
cot O = \/gp
V3 =3p
p=1
_S
0
§T ----------------- R
T \/30“\ 5cm
(%)
P Q

PR? = RQ? + PQ?
(13 cm)? = (5 cm)? + PQ?

PQ? = (169 — 25) cm? = 144 cm?

PQ =12 cm
TR=PQ =12 cm
TP =RQ =5 cm

=3

. Q)

[Opp. sides of a rectangle]

ST =PS-TP
=14 cm -5 cm
=9 cm

tan 6 =

ST = 9cm

33. (c) 15.64 units

TR _ 12cm B

tan 45 zﬁ
_AE
1_DE

DE = AE = 2 units
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AD? = AE? + DE?
=22+ (27
=8
= AD =22 units
BC = AD = 2+/2 units )
FC
BC
FC
22
= FC = 2 units ..
Perimeter of ABCD
= AB + BC + CF + EF + ED + DA
=(B+22 +2+3+2+2+2) units
[Using (1), (2) and (3)]
= (10 + 4+/2) units
=[10 + (4 x 1.41)] units
= (10 + 5.64) units
= 15.64 units

Also

In right ABFC, cos 45°

=

-

34. (d) 0.8 m

1

i

1

: . .

P Horizontal D

In right AOMA,
. OM

cos 30° = OA

3 _ oM

= N VW
2 B

3

= OM=2=1.5m

AP = MQ
=CD-OM
=23-15m
=08 m

5a% — 4b?
35 (b)) —————
®) 4b* — 342

In right AACB, b? = 4% + BC?

= BC2 = 12 - 22 ()
In right ABCM,
BM2 = CM?2 + BC2
2
= BM2 = (%) +P—a  [Using (1)]
aZ
=N BM2 = T B - a?
_ a2 + 4b?* — 44>
4
_ 4b* - 34°
== )
2 2
sin? o — cos? o = (ﬂ) - (Ej
BM BM
_cMm? _ BC?
BM?2  BM?
2
a
_ (2) a b2 — 42
4% - 34> 4b? - 342
4 4
[Using (1) and (2)]
_a 4 v -a 4
4 (4p* -34%) @4b*-34%) 1
_ a? AP -
(4b> - 3a%)  (4b% - 3a?)
_ a% — 4b% + 4a?
(4b* - 3a%)
_ 5a® - 4b’
4b% - 34°
36. (1) 1
(@) 5
A C
tan A = E—g =1
= BC = AC =k (say)
In right AACB,
AB? = AC? + B2
=k + k2
= 2K2
N AB= 2k
sin A = %
_ k _ 1
2k 2
AC k 1
and cos A=2>= =& -
AB 2k 2



: _,(BC) (AC
ZsmAcosA—Z(AB (AB)
1 1
= 2 —_— —_— = ]_
(&)
1
7. —
7. @ 3
SSinO _ ~cos
5sin0 — 2cos6 _ cosO cosO
5sin® + 2cos06 5sirle cosO
cos0 cos0
_ 5tan0 — 2
5tan0© + 2
4
) 5(5) 2
4
5(5)+2
_4-2_2
T 4+2 6
-1
3
38. (d)5
C
/N N
A B

Let ABC be a right triangle in which ZB = 90°,
ZCAB = 0, such that sin 6 = %

BC _ 1
= AC © 5
Let BC = k. Then, AC = 5k
In right AABC, we have

AC? = AB? + BC?

= (5k)2 = AB? + (k)2

= AB? = (25 — 1)k

= AB? = 242

= AB = 24k =26k

_ AB _ 26k _
cot O = BC = & —2\/5

1 e 1_.1 2, 1
SO0 + o =+ 5(2J€) -

%@x®+%

a1
=35 '5
_ 25 _
=2 =5

39. (b) 0
Let ABC be a right triangle in which ZB = 90°,

ZCAB = 0, such that cos 0 = %

c
a [
A B
= AB _ 2
AC 3

Let AB = 2k. Then, AC = 3k
In right AABC, we have
AC? = AB? + BC?

= (3k)? = (2k)* + BC?
= BC? = (9 - 4)k?
= BC? = 5k2
= BC = \/g k
sec O = AC _ 3k _3
AB 2k 2
and ’ranG:BC:ﬂz—5

AB ~ 2k 2

2 2
2sec26+2tan29—7=2(§) +2(5) _7

40. (b) %

(sin 90° — cos 45° + cos 60°) (cos 0° + sin 45° + sin 30°)

Y

1l
/N /N
[
+
N[+~
ﬁ\"“ [
N——
S1=
Ne——
/N
—_
+
N =
+
I\J"_\
Ne——

N
|

Il
VS
N
N—
N
I
N‘H

N[
S~
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— MATCH THE FOLLOWING ——

For Basic and Standard Levels

1. o
C
B A
ZA + (4B + £ZC) = 180°
= ZA =180° - (£B + £C)
ZA =180° - 90°
= ZA =90°
cos A =0
2. (b) 3
cosec 30° + tan 45°=2+1=3
3
Draw a right AABC in which ZB = 90°
WA 4
and sin A = 5
C
A B

Let AC = 5k. Then, BC = 4k.
In right AABC, we have
AC? = AB? + BC?

= (5k)? = AB? + (4k)?
- AB? = (25 — 16)k? = 9K
= AB = 3k
CosA:&:% =3
AC 5k 5
_BC _ 4k _ 4
and tanA_AB_Sk_S
4_3
sinA-cosA _ 5 5
2tan A 2(&)
3
1
_5_1_3
“ 875 %
3
-3
40
17
4. (¢) 1

3 sin? 30° + 2 tan? 60° — 5 cos? 45°

:3(1)2 +2(J§)2—5(

2

_3 _>5
=y 63
_3+24-10
4
_27-10
4
_17
4
32
5. (c) 15
Draw a right AABC in which ZB = 90°, ZCAB = 6,
such that sec 6 = g
AC _ 5
= AB 3
C
a [
A B

Let AC = 5k. Then, AB = 3k
In right triangle ABC, we have
AC? = AB? + BC?

= (5k)2 = (3k)* + BC2

= BC? = (25 - 9)k* = 16K’
= BC = 4k
sing= BC _ 4k _ 4
AC 5k 5
- BC _ 4k _4
and tar19_AB_3k_3
Gn0+tano= 2,4 _12+20 _ 32

5 3 15 15

—— SHORT ANSWER QUESTIONS ——

For Basic and Standard Levels
1. In right AACB,
AC _ 6cm _ 1

COSA=3B " 12em ~ 2
A
IS 12 cm
o
©
C B
= cos A = cos 60°
Hence A = 60°
2. In right AXYZ,
X
€
o
©
L] N
Y A



o XY
tan 30° = Y7
N 1 _6cm
N 72
= YZ=6\/§ cm
300 = XY
and sin 30° = X7
1 _6cm
= 27 Xz
= XZ =12 cm
3. tan 0 = AC AC _ AC

BC BD+DC 2DC

[ D is the mid-point of BC] ... (1)
.. (2

Dividing (1) by (2), we get
tan6 _ _AC = DC
tan ¢ 2DC AC

N —

tan6 1

tang 2’

" sin 6 = {1—c0526
N sin 30° = |1 - cos2 x 30°
2

Hence,

—_

1

1
1 - cos 60°
1

N
N

N

=
-3

2
2
2
1 _1

(rejecting the negative value)

Hence, sin 30° = %

5. Let ABC be a right triangle in which ZB = 90°,
ZCAB = 0, such that cosec 0 = 5

4
cosec 0 = AC = 3
BC 4
C
) [
A B

Let AC = 5k. Then, BC = 4k.
In right AABC, we have
AC? = AB? + BC?

= (5k)* = AB? + (4k)?
= AB?=(25-16) k* = 9k*
= AB = 3k
tanG:K:ik:é
AB 3k 3
5sin 0 —3tan 6= —2— —3 tan 0
cosecH
_5 _ 4
_é (3)x(3)
4
o< (§)-0+ (4
=4-4=0

Hence, 5sin®-3tan 6 =0

A(sind 30° + cos? 60°) — %(sinz 60° — cos? 45°) + %

S SROIE GREIE

a1 1y _2(3_ 1) 1
_4(16+16) 3(4 2]+2(3)
_a[2)_2(3=2 3
_4(16j 3( 1 )+2
_1 _2(1)_ 3
2 3(4)+2
_1 1 3
27672
:3—1+9
6
_12-1
6
_ 1
6
cos x = cos 60° cos 30° + sin 60° sin 30°
(1.3 NEI
= COSX—[ZXZJ-F(ZXZJ
_¥3 3
s g
_ 23
4
_ 3
2
= cos 30°
N x = 30°

For Standard Level

8.

Let ABCD be a rhombus of side 10 cm in which the
diagonals AC and BD, intersect at O and ZABC = ZCDA
= 60°.

Since the diagonals of a rectangle bisect each other at
right angles
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< 60°
S
N>
.
A 5 C
60°
D
AO = OC = %
and BO = OD = %
and ZAOB = 90° (D)
A AABO = ACBO [By SAS congruency]
ZABO = /CBO = AAZBC = 30°
. a0 = AO
In right AAOB, sin 30° = AB
1 _ AO
= 2 10cm
= AO =5am
Diagonal AC = 2A0 [Using (1)]
= AC=2x5awm
=10 cm
: ._ BO
In right AAOB, cos 30° = AB
V3 _ BO
= 2~ 10cm
= BO =53 cm
Diagonal BD = 2 BO [Using (1)]
= BO=2x5+43 cm
=10 \/5 cm

Hence, the lengths of the diagonal are 10 cm and 10 V3 em.

. Let AB be a chord of a circle with centre O, such that

AB =10 cm and ZAOB = 120°.
Draw OC 1 AB.

N

A B

In right As OCA and OCB, we have
OA = OB [Radii of a circle]
and OC is common.
: AOCA = AOCB [By RHS congruency]
ZAOC = ZBOC
AOB
=/ 5

10.

_ 120°
2
= 60°
In right AAOC, we have

tan 60°

- \/§=5cm

[Perpendicular from the centre of a circle to the chord

AC

bisects it .. AC = AB _ 10cm =5 am]
2 2
5 3
= OC=—= x =
3B
zﬁcm

Let ABC be an equilateral triangle inscribed in a circle
with centre O and radius = 6 cm.

A

Then, OA =0B=0C =6 cm
: AAOB = ABOC = ACOA
[By SSS congruency]
ZAOB = ZBOC = ZCOA
[CPCT] ... (1)

But ZAOB + ZBOC + ZCOA = 360°
[Angles about a point] ... (2)
From (1) and (2), we get ZBOC = 120° ... (3
Draw OD L BC.
Right AODB = Right AODC
[By RHS congruency]
BC

BDzDCZT,

/BOD = ZCOD
_ /BOC
T2
1200
)
and Z0ODB = Z0DC = 90° ... @
[~ BDC is a straight /] By CPCT

= 60° [Using (3)]

In right AODB, we have sin 60° = %
J3 _ BD
= 2 " 6cm
= 2BD = 6+/3 cm
= BC = 6+/3 cm [Using (4)]

Hence, each side of the equilateral triangle is 6~/3 cm.





