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! :fferent trigonometric ratio ;

1 To 5tu:1:1yr :lgf;rlft angled triangle. Suppose ABC is a

: 3o L
IO 4 triangle with £A = 90° p h
dght ang btain siX different trigonometric ratio

We Cﬂf;‘l ez of these triangle. They are respectively A . o B

~_thesi

BC
,:.C i %%' ﬂ%’ %%. and 4&. If ZB = 0 then these
& BC ively called sin@, cos 6, tan 6, cot 6, sec 8 and cosec 6. Clearly
foare _resge:l:‘gle 8, AC (p) is perpendicular, AB (b) is base and BC (h) is
tl'ltfen g:;z_ Hence six different trigonometric ratios are as follows (see the

hyPo

r

o figure) . :

gven - p _ perpendicular  side opposite to angle®  4c
sin®=p = "hypotenuse — hypotenuse ~ BC
- b_ base _ sideadjacenttoangleB AB
cos¥=} ~ hypotenuse hypotenuse ~ BC
_p _ perpendicular _ side opposite to angle 6 AC
tanl=7g = base ~ sideadjacenttoangled ~ AB

b base side adjacent to angle
_— _ —_— §€Y  AB
0t®=7% = perpendicular ~ side Opposite toangle® = AC
h _ hypotenuse N hypotenuse _¥c
secl=7 = base side adjacent toangle® ~ AB
I hypotenuse hypotenuse BC

cosec =5

~ perpendicular ~ sideoppositetoangle® ~ AC |

Clearly sin 8 and cosec 6 are reciprocals to each other. Similarly cos 6
and sec § are reciprocals to each other while tan 8 and cot 6 are reciprocals

beach other.
. sinB-cosec® =1
secB-cosB=1
tan B-cot 8 =1

Sincep? + b2 = 2 e. (perpendicularf + (basef = (h ypotenuse}z,. therefore
¥ can find the other trigonometric ratio when any one of them is known.

Following relations among natural number will helP in solving the
Hoblems on trigonometric ratio angle.
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Taent's S8C Higgher Mullwmnilm

3y 4.8 62 4 82 . 102
524 121 = 127, 107 + 247 . 262
824 18 = 173, 167 4 302 . 342

8 202 4 212 = 292 97 4 407 = 412 gy

2 "
2. Moeaning of sin’ 0, cos” 0 2 | . 2
) . ritte
In trigonometric ratio (sin 0)° is written as gjp,

0, (C(Ja (1) is
i % ete. Wy
cos? 0, (tan 0)* is written as tan”0 ' *\
. Value of some specitic angle of trigonometricy) (l}-rniin funrt.
e . L b | Irl

We must learn the following table to solve .
(& £ &

QUestion,
trigonometrical (t)-ratio angle 0° 30°, 45°, 60°, 9o g "
0 0° 30° 45° 60° .
sin 0 0 *21- 71—5 ? :
cos 0 | 1 g ;,1? % :
tan 0 0 715_ 1 /3 undeﬁne
cot 8 undefine {3 1 _J_lg__ .
et : —42_-3_ i : Undefip,
cosec 0 undefine 2 N7 ",‘{2;‘3“' ;

Tricks to learn the table are as follows :

3.1 Values of sin 6 are respectively Jg, ,f‘-l; JZ’ E’ &

3.2 Value of cos 6 are in reverse order to that of sin 9,

Thus values of cos @ are respectively E, E, E, E; ,E

3.3 Divide sin g by cos 6 to get the values of tan g,

3.4 Divide cos g by sin 0 to get the values of cot G

3.5 Values of sec 0 are reciprocals to the values of cos 6 i.e., valuesof

sec 0 are respectively 4%_, 4/%-—, ;/%, ,/‘—g—, % here f'% is undefined.

Values of cogec g are reciprocals to the values
We musg

Mmust note that values of sin Y, tan 6 and sec g are increasing inﬂi’tﬂ
- While valyeg of ¢’ functions ie., cos @, cot g and cosec 0 are decreasiné
in0° ¢ 90°,
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" opecie Angles 319
v and Maximum valye O L
. 8}

n
il anctions when 0« 6. o
o toratio table it s clear that fop () . Bagatis e )

i
3 Maximum value of each of gjp, 0 and cog g § 1
S0is 1,

,» Minimum value of each of sin § g €08 0 is )

, + Maximum value of tan § ang cot 0 are

not defined,
an 0 and coy g are 0,

, s Maximum value of sec § ang cosec § 4
! re

1 Minimum value of each of ge 0 and co
S

. 4 Minimum value of t

undefined.

ecBis 1.
eme important tricks for M

1 Maximum and Minim

um valye .
(0% and ~ {41, where g py g Poin0 are respectively

axin ] -
num and Minimum values :

52 If a > b then maximum and m
respectivelyaand b. If g < th
acos’0 + bsin?0 are respective

'mum value of acos?0 + bsin2g are

€N maximum and minimum value of
ly band a.

[i.e., which e.ver is greater between g and bis the greater value and
smaller one is the least valuel.
5.3 Minimum value of atan?§ + beot20 js

o 24ab where aand b are positive
u es. :

5.4 Minimum value of asec?8 + bcos

o *0is24ab wherea and b are positive
u 3

5.5 Minimum and Maximum value of acosec?d + bsin?0 is 24/ab where
a and b are positive quantities.

56 If m and n are positive integers then (sin8)" < sin® < 1 and
(cosB)" < cosB < 1
[Explanation : .- 0 < sin*6 < 1ie, sin” 0 is a proper fraction, value of
(sin"0) decreases as its power increases; e.g. when 6 = 30°

: X
sin 0 = %, (sin 0)* = 1 (sin 0P = g---o-
Clearly sin30 < sin?0 <sin 0]

5.7 .+ From above mentioned point we can say that (sin*0)" < sin®()
and (cos?)" < cos’0,

: 2
adding, sin*"0 + cos?™ < sin’0 + cos™0

or, |sin?"0+cos  B=1

e.g., sin%0 + cos*0 =1,
sin®0 + cos®@ < 1,

sin®0 + cos'’0 < 1 et
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__j;m@age as 0 increase.
, tanf and sect follow the same sign of i mequahay
smB > sinﬁ =5 3 > G
tanf, >tan, = 6 > 6,
sec, >secd, = 0, >0,

%

7.2 Value of cos® decreases as 8 increases.
Value of cotf decreases as 6 increases.
Value of cosec 6 decreases as 0 increases.

Thus cos#, cotf and cosech follow the opposite sign of i B
posite sign of inequaliyis

cotf, > cc:otB2 = 6 < 6, .

uc:ozmw:ﬂ1 > cosec92=> 91 < 82 1

cosﬁl > t:osEi2 = 91 < Bz

rick - Sign of inequality reverse in ‘¢’ function i.e., in cos6, cotf and cosd

iR Solved Example Bl s
1. Write all the six t-ratios value in the given figure :




nometric Ratio of Specific Angles ax

BCis, a right angle triangle with £A = 9qe,

;d‘#‘ B=5‘=b
& 12"PandA

pagoras theorem,
oo P!

cZ =452 +122
(AP AC

BT =169 =13
-+o to 0 is AC which is p.
4de 0P e
e sdjacent to 0is AB, which is b.
. to right angle is BC, which is hypotenuse h.
1

L]

\

cosec O =

|
]

Rlo s Kl

|l

==

Y
C, sin

0

Il
I

o ol ==
Il

[
@
|

I

o= s
g S &
o]

g &

(==] (==]

1

]

1

5cot6=8 then calculate the remaining trigonometric ratio.
¥ 8

_-,_.-jaﬂ:Givenr cotB= 15:

I}ﬁb:&k&ﬂdp:lsk

amPythagoras Theorem, k% = % + b7 = (1512 + (8 ky?
o 12=2251% + 64K° =289 2

b
P

f15

5]
o, h= 289K =17k 5
. P_15k_15 _b_8_ 8
flence, sin 0= 5 =77, =77 cos 0= =17k=17
P_15k_15 _h_17k_17
O=5="8k =8 “bhT8 "8

q E psinf+qcost
| ftanB= 7 then find the value of ’” c(ﬂﬂﬁ:ﬁ#
e q perpendicular

dution :tan 0 = p= Wi

Lt perpendicular = gk and base = pk then
- 2

hypotenuse = z,((1:»3rpem:lim.1lau')2 + (base) = Ezkz +pk? = 'J"i'z"‘ p°k
__ perpendicular gk q

- hypotenuse /o2 +p?k ~ P
cos 0 = base = pk — P

~ hypotenuse ~ [ +p? g +p°

Scanned by Cai'n._S.ca'hher



or, 625—50x + x? =2 4 75

—-625=-600 or, x= 650(?:12

s - : -.RQ=12cn1deP=(25—l2)cm=13cm
e : sideoppositeto <P  RQ 12
. st hypotenuse T RE; 13

sideadjacentto £P PQ 5
cos P=—""popotenuse  RP ~ 13

sideoppositeto<P  RQ 12
tan P = side associated with £P — PQ — 5

ot p  Sideassociated with £P _ PO 5
s side oppositeto £ZP — RQ 12

e hypotenuse RP 13
SeC R = sideassociatedto ZR ~ RQ ~ 12

: 1§0ii5ia 8 2
et -1 1273

AEC is an isosceles triangle with AB = AC = 13 cm and BC =20 i} :
-8 then find the value of sin 6, cos 8, tan 6, cot 8, secfand ¢
In AABC given that, AB = AC = 13, BC = 20 and LABD=B(#
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\ Trigonometric Ratio of Specific Angles 323

DB = LADC =90° A
LT e =10em

an ,LABC“LABD'““
i i thagoras theorem in AABD.
a gsind AD=+BDz=ABz b i

B D C
ADZ+102=132 :::.1.0.:.’-20 ------- >
o D7 = 13% - 107 = 169 — 100 = 69

13 13

AB _13
AD ~ J69
' Sisa thombus whose diagonals are PR = 6 cm and QS = 8 cm. If
: ggRﬂ'[e point of intersection of diagonals and ZPQQO = 8 then find the
is
calue of sin 6, tan @ and sec 6.

secB= BD - 10 cosec 0 =

tion : We know that diagonals of a rhombus intersect at right angle.
slution :
Hence in APOQ (see the figure)

LPOQ =90°, 0Q = %—S=4 cmandop=%=3m

Using Pythagoras Theorem,
pQ = JOP2+0Q? =437 +4> =5
In triangle POQ, .

. lisecO=x+ ;—x then prove that

.
secB+tan0=2x or o

gJll.'l“q:}n :GivEn' sec 9 = 1. 4x +1 h

== & b
Leth=(4x® + 1)k and b = (4x)k

|
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sec 0 + tan g=2x or -21;; Proved.

4 Find the value of following expressions :
(i) sec?60° cos45° - cosec’30°

i) tan 45° cot *60° + tan230° cot 45°
LS sin 30° + cos 60°

Solution : (i) From the t-ratio table,
52‘260°=2,c0345°=i o_
oL cosec 30° =

sec?60° cos?45° — cosec?30° — 22( L 24

Iﬁ;%mﬁm
ﬁ“ﬂ 45° = 1, cot 60° =
, g T‘ o tan 30° = - J* cot45°=1, sm3(l°-s—% &L
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‘ mgontlnictric Ratio of Specific Angles 325

200 2nn0 o
° cot“60° + tan~30° cot 45
tandd ~sin 30° + cos 60°

dthe acute angle 8 if 4sin’0 = 3.
f .- Given that 4sin’0 = 3
i 3

Juti®
o, ST~ 4

A3
o sin'3=/E'=“§‘ c. 8 =60°

1

the maximum value of z=- -

1 : . ’
e —— = sin 8 and maxim :
gation ™ caecl um value of sin 0 is 1.

» Find

is 1.

1
. Maximum value of P

. prove that minimum value of atan®® + beot?8 is 2 /ab where g and b are
‘ positive quantities. Find the minimum value of 16tan?0 + 9cot26,

cjlution . atan?0 + bcot?® = (Ja tan0—4b cot8)?+ 2.7 b tan 0 cot O
= (Ja tan8—4b cotﬁ)2+2m (" tanB-cotd = 1)
But (a tan6 - Jb cot8)? is either O or greater than zero.
. gtan’® + bcot?0 > 0 + 24ab
or, atan®0 + bcot?0 > 24ab

Since value of atan®® + bcot? is greater than or equal to 24ab ,' its
minimum value is 24ab .

[A special comment : Do not write the given expression as
({7 tan 8+ /b cot0)% —24ab tan B cot 6.

In this situation minimum value of, 4a tan8+ b cotfcannot be zero.
Second part : Minimum value of 16tan?8 + 9cot?0

= 2/16X9 =24144 =2 x 12 =24

I Find the difference between square of greatest and least value of
15c050 ~ 8sin® + 5.

Solution : We know that maximum and minimum value of acosf + bsinf
are respectively Aa® +b? and - Aa*+b°.

Here,a=15,p =8
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(©) tands® < tand6®
Solution : When 0 < 6 < 90°, '
(a) Value of cost decreases as 6 increases, hence, _
' 40° < 70° = cos40° > cos70° . The statement is trye,
|‘| (b) As 8 increases, value of sinf also increase, mﬁ@yw_&%
\ = sin65° > sin35°. Hence, the statement is false, -
(c) As 8 increases value of tan8 increases,

hence45°<46g-_ ) -f‘_
= tan45° < tan46°. Hence, given statement js true. i
(d) As 8 increases, value of cotf decreases, hence 40°>30 |!
= cot40° < cot39°. Hence, the statement is true, ty o3

(e) As 0 increases,

value of secl increases hence 20° « 0 i
= sec20” < sec40”. Hence, the statement js false. :

(f) As 8 increases, value of cosec decreases, Hence

|
B
|
|
= cosec20” > cosec3(°. Hence, given statement

is false, ¥
TS Exercise-10A rmmmme I
3 11 iy
1. Iftanx = Z" 3

';1._"

0<x<90°then what is the value of sinx cosx ?
(@) 3 () 4 @ ¥ @

2. Which of the following is true ?
(a) tanx>1;45° < x < 9¢°

(b) sinx>%;0°<x<30°
(c) cosx}%;ﬁo°<:x<90°

(d) For some value of x in 30° < x < 45°, sinx = cosx
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l i Trigonometric Ratio of Specific Angles 327

Sl (AN ol 17 =008 17
grate™ (R) : $in0 < cos8 When 0° < 8 < 90° then
L 01 .
b epasOf 4 and R are correct and R is the correct explanation of A,

(@ poth A and R are correct but R is not a correct explanation of A.

®) °, correct, R is incorrect.

¢ iis incorrect, R is correct.

d : it ’

:i osA= .1%- then what is the value of ﬂ‘éﬂiﬁ%‘i ?
t 395 395

@ %’ﬁf ) 3844 ©) 3745 @ £

If sinX = cosy where x and y are acute angle then what is the relation
N eenzandy? |
' 3t

n _3n =

gry=E ®aty=% © x+y=F @x+y=T

ght angled triangle base BC = 15 cm and sinB = %, then what is

| 1pan
Ea I;e length of hypotenuse AB ?
| (@ 25em (b) 20 cm () 5em (d) 4 em
: 2
. |fsind= "‘i;”zf then value of tan@ is
| m-+n
E m2+n’ 2mn m? —n? -
: @) 7y () m?+n® © Tomm @) g
'; fsin (x—y) = %: and cos (x + y) = %, then value of x is
@) 15° (b) 30° (c) 45° d) 60°
a f1+tanB = 42, then value of cotb — 1 is
F (b) A2 (©) 2 @ %
' If sin (x + 54°) = cosx, where 0 < x, x + 54° < 90° then what is the value
| ofx?
(a) 54° (b) 36° () 27° (d) 18°
IL 1f xc0s60° + ycos 0° = 3 and 4xsin 30° — ycot 45° = 2, then what is the
value of x ?
(@) -1 (b) O (c) 1 (d) 2
2 Ifcosx + cos?x = 1 then what is the value of sin’x + sin®x ?
(a) 0 (b) 1 () 2 (d) 4
[1!. H1+y= 90° and sinx : siny = J3 :1 then x : y equals,
(@ 1:1 (b) 1:2 (€ 2:1 (d) 3:2
Ll0<x g % then which one of the following is always true ?
: . 1 gy 8
(a) Sll‘lzx < -12- and coszx - % (b) 51n2x > 'i and cos“x < 2
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A Lucent’s 88C Higher Mathe

"Matjc,
. T 1 T |
(¢) sin‘y < & and cos®y « )
(d) Atleast one of siny, cos?y is less thap 1.
15, If p = tany + cot?x then which one i true ? /
(@) p<2 b) p=2 (c) p<2 e
+ of 38IN75°8in 77° 42 cos 130 o o )
16. Value of cos 1595 770 —<0815° _ 7gin Blo 2 ;
Cog9o™ Ig
(a) -1 (b) 0 (c) 1
17. It 0 -c:.x r 450 and 45° < y < 90°, then which of the fol](d) .2
(a) sinx=siny (b) sinx < siny  (¢) sinx~ s (C'Wlng is -
18. What is the value of sin®60° cot30° — 2562 45° 4 3, ) Sing_ |2
S @ B b =35 1100 tangs. iy
¢ 2 " g @ "
19. If tanf = %, then what is the value of 73¢¢9 -4 cosecg :
PsecO+gcosecy ? *
2 2 ]
p-q 9> -p p?— g2
(a) p+q (b) q2+P2 (c) q2+P2 d) 1
20. Value of cosec?8 — 2 + sin20 is always
(a) less than zero (b) non negative
(c) zero (d) 1
21. If coth = ;22}——};-’5, then which one is equal to cos@ ?
2 .2 2,.2
X< x%+
@5y o g 52 6 e o B
x*+y x“—y x’+y m
22. For what value of 0 (sin + cosecf) = 2.5, where 0 < 0 < 90° » |
(a) 30° (b) 45° (c) 60° (d) 90° 1
23. If 0 < 8 < ¢ < 90°, then which one of the following is true ? |
(a) (sin® + cosB)? > 2 (b) (sin?8 + cos?p) < 2
(c) (sin?B + cos®p) <2 (d) (sin®0 + cos?$) >2
24. If tan@ = 1 21;2 then sin + cosf equals
2 2
2 2 t—-1 2t -1
21 £2_2¢_1 (¢-1) 10268
b) —S4< =21 (d) 2
® = ) 241 () +1 1+t
25. If0<0< % and p = sec?0 then which one of the following is true?
(a) p<1 (b) p=1 () p>1 (d) p=1 ot
26. In a AABC, LABC = 90°, LACB = 30°, AB = 5 cm. What is the len
AC?
3 cm
(a) 10 cm (b) 5cm ) B em ' (@) 54

4__-‘
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Trigonometric Ratio of Specific Angles 329

ft and cos0+ {3 sind = 2, then what is the value of § 7

. T
:""_ﬂ’f ® % © & @ 3
@3 ABCis @ right angled triangle with right angled at C. 1f length
Wﬁ:opposite to angle A, B, C are respectively u, v and w then
. J ¢ A tanB equals
A wz
uz ®) 1 (c) u+v (d) 5
—
p) ™
.. 2 right angled triangle with right angle at A. If tanB = %, and
B.C‘:;ne ;s the form of a hypotenuse for real k ?
‘hjat (b) 2 (c) 5k (d) 9%
(a) =
faisan acute angle and sina = *foi then tana is equal to which of
" pefollowing ?
x+1
(a) 'ﬁ% . ® x—-1

2
0 2 (@ Ax2+1

. fgisin first quadrant and cos6 > % then which one of the following is

true ?
@) 8% (b) 8>3 () 8<% (d) 6= F

+ What is the value of cos1° cos2° cos3° ... cos90° ?
W3 (b) © (©) 1 (@ 2

LlfA= % and B = %, then among the following which is/are true ?
L sinA + sinB = cosA + cosB

I tanA + tanB = cotA + cotB
Use the alternative given below to get the correct answer

(a) only I (b) only Il
(c) bothTand 11 (d) Neither InorII
*lfsin17° = £ then value of sec17° - sin73° is
2

(a) —4 b b

bm ( ) a b2 — ﬂz

2

(C) -___l?;_______ U

b b“‘-ﬂz (d)

i 3 1 H ﬁmde
Consider the Earth as a sphere of radius R, radius of circle at 1a

18 .
| Rcos 40°  (b) R sin 80° (¢) Rsin40°
Scanned by CamScanner
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330

sec 0 +sinl
36. If En&e‘gﬂ":g]nﬂ

37.

39.

40.

41.

42,

43.

44,

i

g_ and 0° <0< 90° then what is the valye of ¢
™ [4 a

(©) 43 (d) iz?i

ﬂﬂ?
1
@ 3 ®) 73

" ate ment :
Choose the correct state (b) sin40° > sin50°

' 405> gin 20°
(a) sin 40°>sin (@) Both (2) and (¢) e .
I'te

o 10°
(c) cos20° > cos ; base and hypotenuse of f, o
Given below are respectively ba OUT righy Mgl

iangles :
;nangJg, 2 and 13,3 and 5,4 and {41
8,, 6, 65 6, are respectively angle included between them, Wiy e,

increasing order of these values.

3. cosb 4.
1. sin8, 2. tan6, o=t s
Choose the correct code among following :

Code:
(@) 4-1-2-3 () 1=4-372 €) B=1-2=d (d) B=i_g.,

Consider the following statements about the expression
sin®0 + 2sin”6 + 3sin6

1. For any 8 € R, maximum value of this expression is 6.
2. Forany 8 €ER, value of this expression cannot be zero.

Among above statement which is/are true ?

(a) only 1 (b) only 2

(c) Both1and 2 (d) Neither 1 nor?2
Consider right angled AABC with £ZB = 90° If LACB = 60°, the,
AB: BC : CA equals

(a) 43:1:2 (b) 1:43:2 () 1:1:42 (d) 42:1:43

In AABC, LABC =60° and AD is perpendicular from A to BC. If AB=x
and AC = -3:’—,_’5 the CD is equal to which of the following ?

@ % ®fx o @ £

If 0° < 6 < 90° then for any value of 8 which one is correct ?

(a) sinf = 42 (b) sin® + cosh =2

(c) sin® + cosB = 0 (d) sinf®—cosd =1

If 8 is acute then value of sinf + cos@ will be

(a) less than 1 (b) equal to 2

(c) more than 1 (d) more than one and less than’
[ssC Tier-[ 204

If sinB + cosecd = 2 then value of sin®@ + cos®0 ?

(a) 2 (b) 22 (c) 23 (d) 1
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T ARl 1
\3_ then what is the value of Zfiin_ti__:a COs () h
.Y Asing =0l 5
(d) 4
the Value

&
wh
y ¥ (b) 2 - (©) 3
@ ! . 90° and siny + V3 cosy = 1, the
go“;f“ (L) 45°
@ ntangled AABC if ZB =9(°
ns A

¢ of c0s*A = cos?C ?

n
i -.\’.‘llu
ﬁm"* (b) 'é (c) 17
W 5 4 (d) T{%
+1f tan@ + coth = 2 h
aement (A) » then for a1
"“t: on (R) : For all n €N, tand + cotg " SN, tan

N what ig
(©) 600

(d) 9go
yAC =2 ,/B nnclAB—-BC:.

of x?
P

S

Red
.. correct . .
(O AlS correct, R is incorrect. explanation of 4.

@ A is incorrect, R is correct.

. “maﬁsmevalue Dfexpressioncosz% +4 cosl

Z“Sec%+5tan2%+sin“§-?
(©) 16 (d) 18
o 1 geosecd =p and 8 is acute then valye of ('Jpz _qz) tand is

) vy @ g
. 1f 247 cos 60° — 4 cot? 45° — 2 tan 60° — 0, then what is the value of x?
). 2 ke (€ 43 -1 @) 3 +1
52 [f13cos8 = 12k — 5 where 0 < 8 < 90° and k is an integer then number of
possible value of k is
(@ 0 (b) 1 (c) 2

(d) more than 2
33, Statement (A) : tan 50° > 1.

Reason (R) : For 0° < 8 <90°, tan® > 1

(a) Both A and R are correct and R is the correct explanation of A.

(b) Both A and R are correct but R is not a correct explanation of A.
(c) Ais correct, R is incorrect.

(d) Aisincorrect, R is correct.

3. Which one of the following is true ?

o |
(@) sin 35° > cos 55° (b) cos61°>7%
() sin32°> 3 (d) tan44°>1
%. What is the value of x in the expression
xcosec?30° sec245° _ tan2 60° — tan30° ?
8 c0s?45° in260° 1 o 3
(@) x=1 (b) x=2 () =% 2
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Lucent’s SSC Higher Mntlmmnu
cn

§6. 1fsina -+ cosp = 2(0° < < a < 90°), then gip (3(‘13“j
ey

() sing (b) cosy (©) sin$
57. Value of mll{}“-cot20“-c:otﬁ()"-col?()"-cm&ﬂ‘ "is - Cﬂszf?
(@) 1 (b) -1 © 43
f 1 8 - -}3
58. If tan@ = 1 then what is the value of ———Ji‘!lﬂ:tj_c
sin’Q — -2cog? 3%70;@ ?
(@ 2 () 23 © 3 @ 4
59. What of the value of tans ‘tan 75 12 tan & 7tan %_ tan5’2‘ .
(@ 0 (b) 1 (0 43 (d) -1
60. Iftan15° =2 — 43 then value of tan15° cot75° + tan75e tﬁu_
@ (b) 12 (©) 10 g
i 1L 2@ 3 4 5@ 6@ 7 © !
9.() 10.(d) 1. (D 12 (b) 13.() 14 15 g o ©
17.(6) 18. () 19.() 20. () 21.() 22 (a) 23 (o ;5- (b)
25.(d) 26.() 27.() 28.(d) 29..b) 30.(a) 31 (a 34 (d)
33.(c) 34.() 35. (@) 36.0) 37.(2) 380 39 (3 5
41. (b) 42.(d) 43.(d) 44. (d) 45 (c) 46.(d) 47 (@) 43' (a);
\ 49. () 50.(b) 51. (d) 52.(c) 53.(c) 54.(c) 55 @ _56- (a)i
L57.(@) 58.() 59. () 60. (a) iy
T T e 'Explanation I

58
. 3
4.

(c) & tanx =

h=Ap?*+b2 ={32+42 =5

sinx -cosx = B

P

b

h"_:

3.4

55

12
25

395

—

— 37

(a) tan45° =1 and tan® > 1. When 45° < 8 < 90°.
(¢) Aistrue R is false.
(¢} Given,
— a2 K
COsSA = 13 =}
P hz_b2=4132-—52=12
2 5
SinA -
Ty 1_;’-*1& __144-65
X3 1x12x2x 2




ey -
“ : W = COSY \2 y }

x’
4
mMmB=% =¢ =3_“B
,'Gi\"v‘“'sm 5 0s B g__AC ’
aCslsml -
5 5 2
| B=BCx3=15%X3 =25 cm, ' 2"
9 .2
m-=n-_P 1 C
=[m4+n4+2mm—f
o P_miom ") = A < o
. B =5 = 2mn

. (@ Given, sin (x —y) = % and cos (x + )

= ot
" i
» x-y=30 andx+y=60°sol\r'1ng
x=45°and y = 15°
¢ () Given, 1 + tanf = 2 — tanB = 42 _1
, P PN " |
. cotf -1 &-_1—1——'—_1‘——-—1-—_,{2—
2. (d) Given, sin (x + 54°) = cosx = sin (90° — x)
= x+54°=90° - x
= 2x=36° = x=18°
1L (d) Given, xcos60° + ycos0° =3
= x+2y=6 Q)
and 4x sin3Q° — ycotd5° =2
= hxli-y-l_—_z
= 2x-—y=2 e (ii)
Solving equation (i) & (ii), x=y=2

1 ’
2 (b) Given, cosx + cos?x = 1
= cosx =1 — cos?x = sinx
s‘?ll!«’n‘ing both sides,
4

cos?x = sinx =1 -— sin’x = sin’x

= sin’x + sin®x
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sin®6 '_‘:f-—'- eet.’?»ﬂ" 2584:245° + 3cos 60° tan 45¢ tani éﬂ‘?
(8] @r-2627+3(})0r-ay |

=’§—4+'§*3—"' 8

19. (0 Given, tand = SR, -

T
+
= seCQ=Pq—qand-cosecB= pp+q

psect—gqcosect
psecB+gcosect

2& (b) cosec -2 + sin%Q = (sing — — cosect)?
. Ham itis always non negative.
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h”' (x, + yl)z . 335
e, 'h:-.l':'*'v:

» n
w0

Given, (sind + cosect) = 2.5

(-‘:i"'B+ sinﬂ)”g
29 — 5si =
» 2sin’® 5sin® + 2 = 0
s 26in%0 — 4sinb - sinb + 2 =
» 2sin8 (sinB-2) -1 (sing-2) = g
o (2sin8-1) (sin@-2) =0

, 1 ;
= smﬁ = 7 (._. SinB - 2)
= B = 300

s (0 When0<6<¢<90°
0 < sin%6, cos0 < 1

sin0 + cos?¢ < 2

24, (d) tan6 = %tzzfg
3 - BT
P +8% = f(2ep+(1-2F _ STy S
Hence, sinf + cosp - % b gt—i—l—-ﬁ
h= 142
5. (d) We know that when 6 [ }
€ |0,
e 2 | value of sec?g, increases from 1 to o,
% (@) InABAC, cosgoe — AB
o A
27AC - AC=10cm
7. (a) Given, cosg + 3 sinf =2
| {3
- 2 Cosf + 5 sinf = 1
= sin30° ¢ogp + c0s30° sinf = 1
= sin (30° + 8) = sin9Q°
= 30°+g=9pe
= 0= = 60° - n
B, (q) o
I“AABC tanA = B(C:.‘ u’ tanB = %
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| Trigonometric Ratio of Specific Angles a7

T
A+ mnB:lnn(%-B) + *ﬂn(p_-A)

L = cotB + cotA = cotA + cotB

Hence poth statements are true.
e
dicular
g PEHISPEER S
@ snl7°=p = hypotenuse =
u 13
- hypotenuse b
sec17”="base b? - a?
) _ __ base  Ab*-g%
and sin73° = sin(90° — 17°) = cos17° = hypotenuse =~ b
b P-a? B-p 442 2
-sin73° = - = v dal 3
Hence, secl7” W g? b bib?>—a®  bAp?- 2

< (a) See the figure,
¥ [mAOAB,

cos40°='%%

,,, cos40°=]%

. r=Rcos40°

; cosecO+sinf 5 - 1+sin“H
% () cosecH—sin® 3 1—-sinZ8

- 3+ 3sin’0=5-5sin’0
. 8sin9=2 = sin?0= ;11—
- % i 6 = 30°

| HLA TR i o___]-_
.! ;, tanf = tan30° = ﬁ

7. a) Infirst quadrant, value of sin0 increases as 0 increases and value of
cos® decreases as 0 increases. Thus 40° > 20° = sin 40 > sin 20°.

B0 -+ sind. = -2 =0.894

1 5 =
3
3

c0563= 5 = (0.6

and sech), = @ =16

“  Correct orderis3-1-2-4.
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39. (a) We know the maximum value of ging - 1 ' ‘
Maximum value of sin®0 + 2sin2g + 3sing :
o 43
4-

o i =
at0=0°sint =0 *. sin% 4 2sin2g
Hence only statement (1) is correct. ¥ 3sing ~0

40. (a) '+ 24C=60°and 4B =90°

LA = 180° - (90° + 60°)
= 180° - 150° = 30°

sinC = sin60° =

S

and sinA = sin30° =
From figure it is clear that AB: BC: CA= /3 . | .

41. (b) InAABD,

c0560°=%g— => %=-B:;;D~ = BD=%
In AABD, A

AD = {AB?-BD?

a £ =2 A
C

Now, In AADC,
CD = {AC?*- AD?

9x* gx_z_'/gx_z_ 3
=i~ 4 14 #ﬁlz-x

42. (d) (a) sind = 42 is not possible as sin < 1
(b) Maximum value of sinf is 1 and Maximum value of cos is also
1 but both cannot be attained simultaneously. Hence sinf + cosf

=2 is not possible.

(c) sinB + cosB =0
= sind— cosd = tanf = — 1, but when 0° < 6 < 90° tan8 is posi-

tive. So, option (c) is incorrect.
(d) sin® — cosh = 1 is true when 6 = 90°.
Hence option (d) is correct.

43. (d) Since maximum value of each of sinf and cosf is 1, but they cannot
be 1 simultaneously.

Hence sinf + cosf = 2. Again when 6 = 45°.

sind + cosd = cos45° + cos45° = L + 1_ ich indicates that
. (d) is correct. A2 42 {2, which in '

R



." f
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() gin0 *+ coscel) = 2
I -

sin0 + 5in0 2

5?0 — 28in0) + 10

l o () = 8in0 = 1

i
o

(ﬂinﬂ-1)2=
gin0 = sin 9()” == 0 = 90°
gin0 + cos?0 = sin90° 4 cos’90%w 1 # 0w 1

13 _h
sech = 5" = |

pe 2= p° . 132-5° w12
P 3b

25in0- 3cosl ?"h" h

quuired expression = gy -9 cosl) I;: _9. ;‘:

2p-3b  2x12-3x5 A
4’1-»9!: 4x12-9%5

(@) o sinxt J3 cosx =1

3
T ; sinx + -"%— COSX =7

sinx sin 30° + cosx cos 3()° %
cos (x - 30°) = cos 60°

=
» 1-230°=60° e x=90°
0@ v AC =AB+ BC?

(245)% = (BC + 2)* + (BC)’
20 = 2BC?* + 4BC + 4

2BC? +4BC = 16 = 0
2(BC? + 2BC - 8) =0
(BC + 4) (BC-2) =0

= BC=2

(+ BC cannot be negative)

Hence, AB-BC =2 = AB=24+BC=2+2=4

5 . 4 9 % 19 3
InAABC, cos’A - cos’C = ('2,,{5)1_(2‘/5)!' 205

LR A

8() tand + coth = 2

= tan’0-2tan0 + 1 =0
® (tand-1)>=0 = tanO =1

; tan“ﬂ"'(:()lﬂﬂx] + 1= 2
Hence (A) and (R) is correct and R is correct statement of A.
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b 51- (d) 2% % % _4(1P-243 =0
4 £-4-2{3=0
12=4+2J§=('/§+1)2 s ox=43 +1

%-5
52. (c) cosb= 1 13

| .+ 0<cosB<1

H 0512{:3—551
-'rf or, 0<12k-5<13 or 5<12k<18

f:'. or, —%sks% or, %skﬁ%

Clearly it is true for integral value of k = 0,1. Hence k has two valye,

53. () We know that as 6 increases from 0° to 90°, value of tan® increases,
| . tan50° > tan45° = 1 ' |

l 54. (¢) sin 32° > sin30° = sin32° >
()2 2
s £62) X(42)
'f| .

sx(gf)’x(ﬁf‘mz‘('f%‘)z

2

i
2

8
W
i
wioe

x=1
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sinﬂ!&l;cosﬁ“ql

o ‘ sina + cospp =2 is possible only when sina = 1 and cosp = 1
; a=90%p= 0°
qin(g%tﬁ) = Sm(%'i) = sin60° = -’!23
{3
cos% = COSS(]OI: -i“
& cot10°-cot80°-cot20°-cot70° cot60°
o ) |
= cotl0”-tanlO“-cotZD"-tanZUO.cotéﬂo '.an( 90" - {‘i) = col b
tan0-cot ) =1
1._.1____1_.
L T
. (a) s tanB= 1 = tan 45°
g8,
' 0 = 45°
8sinB+5cosf = 85in45° + 5 cos 45°
sin*0-2c05°0+7c080  5in’45° -2 05 45° + 7 cos45°
1 1 1
= +5X—== 1
Bx 55X 75 (8+5) :
1) -2x(% 217 [8)
(&) 2<(&) % 0 ;
g 180° _on1® st _1B0° oo E s
5 [b}-8'= 8 —2.22; 12 =12 =1 5% 1 =45
tan%ﬁ = tan BXESU" = tan67~12: - C0t22122
5n

tanyy = tan(5 x 15°) = tan75° = cot15°
Required value = tan2212— tan15°tan45°c0t22120~ cotl5=1

(. tant-coth = 1)
#. (a) tan 15%cot 75° + tan 75°cot15°

=tan 15%cot (90° - 15°) + tan(90° - 15°)-cot 15°

2150 2150 , L tan (907 < 0] = cot
=tan“15" + cot*15 vun (1) t'Ul(““H ”] tan ()
tan 15°=2 - /3
cot 15° = —1 2+43

B - h)er)

tan? 15° 4 cot? 15°
== 3)2 +(2+43)* =2 (4 +3) = 14
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(c) %Ji ;

%. then value of cesecﬁ

1+cotg 18

(b) “;7 (c) %
Maximum value of 24 sinf + 7 cosf is
(a) 7 (b) 17 (c) 24

[S5C Tiery 21y

In AABC, LA isright angle and AD is perpendicular to BC.¥AD—y
BC = 12 cm, then value of (cotB + cotC) is ety
@ 6 (b) 3 (c) 4 @ 3

]r-., b(ﬁ T\}'{)r_{ 20121

If 5 tan = 4 then value of (*_——‘—*—g :igg:ggggg) is

@ (b) 2 (c) 3 @ 2

[SSC Tierq 2012
What is the minimum value of 4cosec?a + 9sin2q ?

(a) 10 (b) 11 (c) 12 (d) 14

{SSC Tier-12012)
In a right angled triangle 4B is right angle and AC =2/5 om. I

AB ~ BC = 2 cm then what is the value of (cos?A — cos?C) ?
OF © @ 2
[SSC Tier-1 2012}

- (b) A=45°B=45° B
(d) None of these [ssC Tier!




r -

Trgonomettic Ratio of Specific Ang]
gles

: 343
PAnswer- 108
» 1 3K 4@ s @ ¢
o 0 ® ® 7@ s
F_.\planatign —— —
..mx*yh“’ﬂ?’(fﬂ)ﬁi“(n-Bx+ )
e 3y N2 "3(x4y)
x Hx+y)=90°
x 2x+y)=45°
an(2x+y)=tan 45° =1
S
. 008 (75° = 8) = cos (75° - 15°) = ¢og ggo _ 1
i
2 csB=05=7 =B=gpe
R— A
= AC=ABsinB 25
=(2-5)sin60° < 3 43 _543
(2-5) sin60 2 =" C B
Ny W |
cosﬁ—s-h

—— s

143 ”
Recall that max:mu_m and minimum value of a cosf + b sinf are
respectively 4a? + b2 and — a2 + b?.
Hence Maximum value of 24 sin® + 7 cosh = 424% + 7_2-
= /576 +49 = {625 =25

i @ ;
1 In right angle AABD, cotB = B;?

In right angle AACD, cotC = QP

" COtB + cotC = B HI)_;QD_

=B4£=l£'- =3 cm
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g (a+2P+a=20
. on 2°+4a+4=20
o #+2+2=10
fkdm;, P +22-8=0
. o, a=24
b s c=4
B 2-a2 _ 16-

b D W w
| Emmzﬁ—wsz&(g,fg)z'(ug)z— 20 - 20
~ A+B=90°

eos_(A-B)=-";E - A-B=30°
Adding, 24 = 120° = A =60°
.. B=30°
ok

.':.I_ ;g. '

b | A

L.* u i
- ‘- B
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