TRIGONOMETRIC RATIOS

SYNOPSIS

Radian:- A radian is the angle subtended at the centre of a circle by an arc equal in length to the

radius of the circle.

Circular system of angles

1 revolution = 25 radians = 360°
7t radians = 180°

n . .
@ radians = 0.0172 radian

7]

1 degree (1°) =

180 o
1 radian (1 ):T degrees = 57° 17 44.8

Sexagesimal system of angles

Centesimal system of angles

Irt angle = 90 degrees (90%) Irt angle 100 grades (100#)
1 degree = 60 minutes (60’) 1 grade 100 minutes (100°)
1 minute = 60 seconds (60”) 1 minute = 100 seconds (100")

Degrees 0°30° 45° 60° 90° 120° 135° 150° 180° 210° 225° 240° 270° 300° 315° 330° 360°
A L B S L Jr s5no4m 3noSmo Tm 1w
Radan® %03 3 2 3 4 6 ™ 6§ 4 3 2 3 4 6 m
Some standard angles:-
Trig.Ratio 0° 30° 450 60° 90° 180° 270° 360°
1 1 V3
sin0 0 > NG BN 1 0 -1 0
3 ! 1
cos 0 1 > NG > 0 -1 0 1
1
tan© 0 \/5 1 \/3 n.d 0 n.d 0
2
cosecH n.d 2 \/E ﬁ 1 n.d -1 n.d
2
secO 1 \/g \/5 2 n.d -1 n.d 1
1 q
cot 0 nd 3 1 NG 0 nd 0 n.
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Note:- n. d — not defined
FUNDAMENTAL IDENTITIES:-
sin 0 _cos0

1
i) tanO@=——,cot0=—-, cosecO=——,secH= ,cot0=
cosO sin O sin 0 cosO tan 0

i) sin?0+cos’0=1—->sin*0=1-cos’0,cos’O=1-sin’0
iii) 1+tan’ @ =sec’® — sec’ 0—tan’ O =1, (secO + tan H) (secO —tan ) =1

iv) 14 cot® @ =cosec’® — cosec’® —cot* 0 =1, (cosech + cot B) (cosecO—cot 0) =1

The signs of Trigonometric functions:-

A

II('9+) I(+7+)
sin@ > 0,cosecd >0 All positive
others negative

< >
III('?') IV(+5')
tand > 0,cotd >0 cosd>0,secfd >0
others negative others negative
v
sec621(2+ﬂj
2\q p
secO+tanf=L2= tanO:l R—ﬂ)
1. q 2\q p
22
sing =L L
p +q

P_9

cotez—(———)
2. cosecO+cot0 =" = 2{q p
q 2 2

p’+q’
3. —1<sin0<1 (or) sin®e[-1,1] (or) |sinO|<1
—1<cosB<1 (or) cosOe[-1,1] (or) [cosO|<1
5. JcosecH|>1 (or) cosecO>1, cosecH <—1 (or) cosecOe R —(-1,1) (or)

cosecO e (—oo, — 1] U[l, )
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|secO|>1 (or) secO>1,secO<—-1 (or) ' 2xy
secOe R —(—L1) (o1) 10. Sma:x2+y2 = seca—tana =
secH e (oo, —1]U[l, )
X—y X+y Xy Xy
7. A+B=90"=sin’ A+sin’ B=1 ) 1)Xer x_y 3) <ty 4)Xer
cos’ A+cos’B=1, tan AtanB=1,
cot Acot B =1 11. sinx= 22pq2 = COSECX +COt X =
8. If acos@+bsinf=c then p +q
asin@—bcos@=+\a* +b* —c - D P 2 q 3 2p 4 2q
9 \/x_2:|x| VxeR. d p d p
LEVELI 12. sinf= mzzfr;z = cosecf—cotp =
1. seccA+tanA =3 =secA = m n 2m on
1) — 2) — 3)— 4
1 19 2 > 3 2 4 4 " " " "
)3 )3 )3 )3 |
2. seCA—tanA =4=tan A = tan 20° + tan 40° + tan 60° +..... +tan180° =
Do 2) 1 3)2 4)3
15 15 17 17
1) 3 2) ) 3) ry 4 3 14.  3[sinx —cosx]' +6[sinx +cosx]* +
3. secA-tanA=5=>sinA= 4[sin” x +cos’ x] =
1 6 , 6 . 12 ) 2 1)3 2)6 3)4 4)13
)13 13 )13 13| s cos’ A+sin’ A cos’A-sin®A
4. cosecA —cot A =5= cosecA =  cosA+sinA Cos A —sin A
1 5 , 13 : s \ BE 1)0 2)1 3)2 4)-1
)13 )5 ) 13 ) 5 16 sin’ o tan” o + cos? o
5. cosecA—cotA=6=>cotA = " l+cot’a  (I+tan’ o)’
1 12 , 2 . 35 \ 35 -1 2)0 3)1 4)2
)35 35 9D 2|, 1 tan’ o [
) " (I+cot’a)’ (I+tan’a)® I+tan’o
6. cosecA+cotA:§:cosA: 1) -1 2)0 3) 1 4)2
3
H2> 2 2 3 -2 g2 (ﬁ”cosA) (1+2sin A’
)13 ) 5 ) 13 ) 5118 3T 37
.. ' (I-2sin A) (\/§—2cosA)
7. secO—tan® =3 = 0 lies in the quadrant
8. cosecO—cot0=5= 0 lies in the quadrant
11 2) 10 3) I 4) 1V A Y
b) ) ) (\/§+2s1nA) N (1+2cosA)’
9. sinezﬁzsecﬁHtanB: 19 (1-2cosA)’ (\/g_zsinAf
D a-b a+b 3 ab 4 ab 1 2) 3 3)0 4)—-1
a+b a—-b a’+b’ a+b
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20. cos(40° +0) + cos(120° +0) + cos(220° + 0) + o tano +seca—1
COS(3000 +0)= " tana—seca+1
1)3 2)2 3)1 4)0 [ { l-sina 5 I+sina
sina —cos o : . cosa cosa
21. tan@ =——— |sina.—cos o, = ksin 0
sin oL+ cos o I-cosa I+cosa
_ 3 ; 4) ———
then k = sin o sin o
1 23 3) 2 4)1/2 L cosa 5 cosa.
ino — ' 1+sina I-sina
22,tan6=S?naﬂ,sinoc+cosoc=kCOSe ) .
sin o, + cos sina, sina,
thenk = ) l1+cosa l1-cosa
1)-1 2)1 3) 2 4) 3 |[HL 1)seca+tana 2) seca.—tana
23. A, B, C are the angles of a triangle ABC = 3) tana—seca 4) 1+seca
(3A+2B+Cj [A—C] 1+tan o +seca
cos| ————— [+ cos| — | = 27. =
2 lI-tano +seca
1)0 2)1 3)cosA  4)cosC . . l-sina 5 I+sina
cot0+cosecO—1 ' cos oL cos o
24, =
cot@—cosecO+1 1—cosa 1+ cos o
1-cos0 sin0 sina sina
I :
sin 0 14+cosO cos o, Cos oL
1+cos6 1—sin® t l+sina 1-sina
sin O cos sin o sin
sin 0 sin© 3) 1+cosa l-cosa
I 1+cos0 1—cos0 II. 1) seco+tan o 2) seca.—tano
1—cos c0s 0 3) tana —seca 4) 1+seca
sin O 1—sin® 28. If o and B are complementary angles then
1+cota +coseco sin®(90" —a) +sin’ (90" —B)
25 T cota+coseca 1o 2)1 3)-1 4)2
| 1—cosal COS O 29. sin?*(51° —x)+sin*(39° +x) =
’ sina l-sina D-1 2)0 31 42
1+cosa sin o 30.  cos?—+cos? =+ cos? M toos? 3 =
- 4) T 18 9 18 9
sin o 1+cosa
1)1 2)2 3)3 4)4
I sin sin
. I+cosa I-cosa sin? ™~ +sin? T+ sin? 1" 4 sin? 2T
I-cosa 4 I-sina 31. o i LT 24n:
sina cos oL cos §+cos §+cos §+cos o
II. 1) coseco +cota 2) coseco —cota )1 2)2 3)3 4)4
3) cot o —coseco. 4) 1+ coseca.
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T T 3n 4r 5 on 45.  c0s255° +sin165° =
32. 1+00s—+cos— +00s— +00S— +008— +005— =
7 7 7 7 7 3
o 2)1 3)2 4)3 1)2 2)0 3) 1 4) 5
33, c0s24° +c0s55° +cos125° + cos 204° = .
-1 2)0 3)1 42 46. If g isacute,
34, 085" +c0s24” +c0s175° +cos 204° +cos 300° _ 1 _ cos ec’0—sec” 0 _
tan© = > >
= J7  cosec’0+sec’ O
1)1/2 2)1 3)3/2 4)2 3 1 5
1) — 2) = 3)2 4) —
35, tan " tan > tan " tan e an = 4 2 4
24 24 24 24 24 24 24
47 tan25' = p= tan 245° + tan 335" B
1 -1 HP\BH-B P an205" —tan115°
36. Coti.cot—n.cots—n.cotE.cot%.cotw—n= 1 P2_1 ) P2+1 3) 1—P2 4) 1+P2
20 20 20 20 20 20 p?+1 p’—1 1+p° 1—p
D1 2)-1 SIRVER) -3 48. (2p+1D)sina=2p(p+1)cosa=sina =
37. (sina.+coseca)’ +(seca+cosa)’ = 2p+1 2p+3
k+tan’ o +cot’ a =k = D 2p° +2p+1 2) 2p” +2p+1
1) 92 | 22)7 2 .3)5 4)3 2p(p+1)
38.  tan’0—sin’O—tan’ O sin’ 0 = m 41
1)1 2)0 3)2 4)-1
39. If g is not in 4th quadrant 49. acos0=bsin0,acos’O+bsin’ 0=
tanO=—4/3= 5sinf+ sinB.cosf=>a’ +b’ =
10cosO+9secO+16cosecO+4cotO = 1 3
1)-1 2)2/5  3)4/5  4)0 D5 2)1 35 4)2
40. A =495"= cos’ A+sec’ A—sin’ A—2tanA = .10 . A0 . 0
50. .logsin2°........
10 21 3)4 4)-1 logsin1” .logsin 2 logsin179
1 2)0 3)-1 4)2
sin150° —5¢0s300" + 7 tan 225° : g g
41. - . - = 51.  sinx+cosecx =2 =>sin° X +cosec’x =
tan135" +3sin210 1 2)2 3)3 4)4
1) 10 2)-5 3)-2 4)-3/2
‘ . . . 52. cosx+secx =2=>cos" x+sec” X =
n Sln(—2626;)() ) tan(l 02(1)5% SCC(—54120(:) ) _ 1) -1 2) 0 3) 1 4) o)
cos( ) cosec( ) cos( ) 53. a,=cos"a+sin"a=2a,-3a, =
3 3 2 4 1)0 2)-1 3)3 4)4
1) £ 2) £ 3) T 4) T ) . ) ) )
4 2 3 3 sin®—cosO+1 X
54. ; = then
43, xtan2120° +4¢c0s2150° =9 = x = sin@+cos®—1 tanO—secO+1
13 2)1 3)2 4)4 1)0 2)2
44, sin160° cos110° +sin 250° cos 340° + 3) tanB-secO+1 4 tanO+secO-1
tan110° tan 340° = 55, sin10° +sin 20" +sin30° +......+sin 360"
1)1 2)1 3)3 4)0 Do 2)1 H-1 42
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56. sin®, +sin6, +sin6, =3= 69. If tan(a+P)= V3, tan(a.—B)=1 then
cos 0, +cos0, +cosO; = tan 63 =
10 2)1 3)2 4)3 -1 2)0 3)1 4)2
57. cos0,+cos0,+cosO, =3= 0. sin® T o sin 2—+sm 4—+sm28—n
sin0, +sin 0, +sin O, = 18 18 18
)3 2)2 31 40 rsin? 4 gin? 2% =
58.  5sinx+4cosx=3=4sinx—5cosx = 18 18
1)1 2)2 3)3 4)4
1)4 2 3 4
) ) 42 )32 )2 71. 1f ABCD is a cyclic quadrilateral then
59. cotE, cotE, cotg are in cos(180° + A) +cos(180° —B) +
1) AP 2) GP 3) HP 4) AGP cos(180° — C) —sin(90° — D) =
60. If sin® and cos® are the roots of -1 2)0 3)1 4)2
72. 1f ABCD 1is a quadrilateral then
px’ +qgx+r=0 then ¢q* —p’
1)0 2)-2pr  3)2qr 42 tan(/’”BJ _
. ) 2 4 4
6l.  sinx+sin>x=1=cos’x+cos’ x =
1O 2)1 3)2 4)-1 COS(C—DJ COt(C—DJ
62.  cosx+cos’x =1=>sin® x+2sin® x +sin’ x = D 4 2) 4
1)0 2)1 3)2 4) -1
) ) C+D C+D
1+sinx 1+ cosx +sinx 3) cos 4) cot| ——
63. a= ; - = 4
I—cosx+sinx 2sin x
: . 73. If cosO=k(0<k<1) and 9 does not lie in
I)a 2) — 3) 42 4) — the first quadrant, then tan@ =
a a
64. 2sin’A—-cot’B=1=sinAsinB= 1)_\/ -k 2) k
1 1 1 1 k 1=K
- i_ R [
2
05.  8sin’x+3cos’x =5=cotx = I+k k
1 74. If X =1cos0 cosd, y=r cos0sin ¢,
+— +
1)_\/5 2= 3 3)_\/74)4_\/7 z=rsin 0 then x* +y’ +7* =
66. 9cos’x+4sin’x =5=tanx = D r? 2) y? 3) x2 4) 22
D+l 222 33 4y x4 |75 MHasecO+btanO=c then
67. Which of the following is not possible ? (atan©+bsec0)’ =
. 5 1+a’ 1) a?+b* +¢? 2) —a?+b% +¢?
1) sinf=— 2) cosO=——,|a|=1
7 1-a 3) a? —b? +¢? 4) a? +b’ —¢?
0> 76.  sin”50° +cos’130° =
3) tan0 =100 4) sech=1 1)0 2) 1 3)-1 4)-2
68. If cot(a.+PB)=0 then sin(o+2pB) = 77.  cos’1° +cos*2° +cos?3° +.... + cos’ 90° =
1) si 2) coso.  3) sinf 4) cos 89
i P P 10 21 Nas 4
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1ln 36. A+B=90°=cotAcotB=1
78. If 9=—,then cosO+sinb = o
6 46 DlVlde Nr & Dr by CcOS ecze
| 3 +1 , Y3 -1 ; \/5_14 J3+1 | 48 Consider tan o andthen sin o
79. If a,B are supplementary angles, then 3. a=0°
sin o+ cos? p = 58. asinx+bcosx =c= bsinx—acosx
1 2)-1 3)2 4)0 =++a’+b’ ¢’
3 LEVEL-II
80. If cosO== and @ is not in the first
5 T
1. 0<f<—=>
5 tan(rc+0) + 4 cos(n+6) 2 _
quadrantthen s o —0)— dcot(2n+0) D) tan@<O<sin®  2) tan0>0>sin®
A A 5 5 3) tan®>0<sin0 4) tan0 <O >sinO
D3 -5 7 4 -7 |2 a=sinl’.b=sinl=
lI)a=b 2)a<b
KEY 3)a>b 4)a=2b
1.2 2.2 3.4 42 54 |3 x=cosl’,y=cosl=
6.3 7.4 82 9.2 10.1 Dx=y 2)x>y
1.1 12.2 13.1 14.4 15.3 3)x<y 4)2x =y
16.3  17.3  18.3 19.3 20.4 |4  p=tanl’,q=tanl=
21.3  22.3  23.1 p=q 2)p<q
2. 13, 15, T P-4 42073
26. 1-2, 11-2, 111 5. (Vl —sin®100° ) sec100”
27.1-2, 112 11I-1 -1 2)0 31 4)2
28.2  29.3 30.2  31.1 32.2
33.2  34.1 35.4 36.2 37.2 |e. (\/l—sin2200°)sec200°=
38.2  39.4 40.3  41.3 42.3
43.3 444 452 461 47.3 h=-12)0 31 4)2
48.3  49.2 50.2  51.2 52.4 |- (,/1_00522000)(:05%2000:
53.2  54.4 55.1  56.1 57.4
58.2  59.2 60.4  61.2 62.2 -1 2)0 31 42
63.1 64.2 65.3 66.2 67.2 |8. a=cosec2’,b=cosec2 =
68.4 69.3 70.3  71.2 72.4 )a=b 2)a>b
73.1 741 75.2 76.2 77.4 3)a<b 4)a=2b
78.3 79.I-iIN?l% 2 9. a=sec2’,b=sec2 =
I)a=b 2)a<b
13. A+B=180"=tanA+tanB=0 3)b<a 4)2a=b
22, .=90° 10. a=cot2’,b=cot2=>
23. A=B=C=60" Da=b 2)a<b
24, 1=cosec’0—cot* O 3)b<a 4) 2a=3b
29.  A+B=90°=sin’ A+sin’B=1 11 cosecA:4p+L:>cosecA+cotA=
35, A+B=90°=tanAtanB=1 t6p
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1 -
— I+sin A
1) 8p 2) 8p 18. A =sec A +tan A | then A lies in
2 1 2 1 the quadrants
3) “Splon g 4 8plon ¢ DL 2L 3L 4)LIV
1 19, 1 | B2 _cosecA —cot A, then Al
12. cosecB—x+E:>cosecB—cotB— . 1+ cosA , then A lies
1 1 in the quadrants
1) 2x (or) —— 2) —2x (or) — LI 2)IL1I 3HLm  4LIv
2x 2x
1 1 l+cosA A (A )
3) —2x (Or)_g 4) o (or) 2x 20. If —l—cosA =CoseCA +Ccot A | then A lies
i in the quadrants
13. seco=5x+——=seca+tano = 1) I, II 2) H, III 3) I, III 4) I, v
0x 21, 1 f
s 2 1 k=(secA+tanA) (secB+tanB) (secC+tanC) =
X _—
20x (secA—tan A) (secB—tanB) (secC—tanC
10 1 10 1 thenk = .......
3) 10x (or) =q50 4 10x (o0 5o 10 )41 3)+3 44
14. tan B = P——— = sccO tan 6 = 2 ,l—sinA:
4p ' l+sin A
1 1 I) £ (secA—tanA) 2) +(secA+tanA
1) 2p (or) — 2) - (or)=2p ) = ) )= )
2p 2p 3) +(cosecA—cotA)
1 1 4) £ (cosecA+cotA)
3) T3, (or) 2p 4 5 (or) —2p
p p I1+sin A
23. —— =k(secA+tanA) =k =
3 1 _ 1-sinA
15. coto=2a——=>coseca+cota =
8a 1)-1 2) 1 3) 41 4) +2
1)4a 2)—4a
l-cosA
! —1 24, |————=
3)@ 4)430r£ I+cos A
1 1) £ (secA—tanA) 2) £(secA+tanA)
16. cot6:3x—3:>cosec6—c0t6: 3) + (cosecA —cot A)
1 4) £ (cosecA+cotA)
1) 6x 2) ——
6x 1 A
25. 1/jLCi=k(cosecA+cotA):>k:
1 1 l-cosA
3) — or —6x 4) 6x or ——
6x 6X 1)-1 2)1 3)+1 4)2
- 26.
I-sin A ..
17. - =secA —tan A then A lies in p=seca—tana, q=coseca+coto = q=
I+sin A
the quadrants 1) p+l 2) 1+p 3) p-1 4) 1-p
DL I DILI 3)LIV 4 L1 p-1 1-p p+1 I+p
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27. a=secOH—tanO,b=cosecO+cotO=a= |40. COSA,sinA,cotAarein GP
6 2 A
1) b+] 2) L+b 3)E 4)ﬂ 1:)>tim A_;noA_ 3)1 4)2
b-1 I-b b+l I+b 41. cosA, sinA, cotA are in GP
28, 1+cosx+cos’X+..... tOOO=4+2\/§:>X — cot® A +cot A =
1) 30° 2) 60° 3) 45° 4) 90° 1)-1 2)0 3)1 4)2
29. l+sinx+sin’X+....tooo=4+2y3=x= |42 sinA, cosA, tanA are in GP
1) 30°, 60° 2) 60°, 120° = cot’ A—cot’ A =
3) 90°, 120° 4) 300, 45° 1)2 2) 1 3)0 4)-1
30. §in25° +sin210° +sin215° .. +sin290° = | 43- sinA, cosA, tanA are in GP
D172 2)9 3)192  4)10 =tan® A+tan* A =
31. cos®5” +cos”10° +cos” 15° +....+cos” 360° = 1o 2)-1 3)2 41
1)18 2)27 3)36 4) 45 44. tanA=a+l,tanB=a—-1=2cot(A—-B)=
32, sin? 6" +sin” 9% +.....+sin? 84° = 1)—a 2)a 3) a? 4) a°
1)13 2)272 3)12 4)29/2 | 45. asecH+btanO=1a%sec’ 0—b’ tan O=5=>a> (b +4)
33. closz 9° +c0s2218;/-;cos2 2730-; ...... +coi 811;/3 1) 312 2) 9’ 3) b2 4) 4’
)2 0 2 )o 2 o) 2) 0 46. Ina AABC C=90"=tan A +tanB =
34. sin®5° +sin*10° +sin’ 15° +.....+sin° 180" = , ) )
1)18 2)19 3)20 4)21 1) a’/bc 2) b*/ca 3)c’/ab 4)ablc
35, sin®——+cos® ———1+3sin’ —cos’ — 47, azxcosecze+y00t29:>a_xz
’ 49 49 49 49 aty
D1 2)-1 3)2 40 1) cos?0  2)sin’6  3) tan’0 4) cot’ 0
36, f(X)=x —2x +3x—5:f{sin(5—§ﬂ+f{sin(3—§ﬂ= 48. x=atan’ o+ bsec’ o= +2 =
X_
1) 10 2)-10 3)14 4)-14 1) sec’ o 2) cosec’a
37. Inatriangle ABC, C =90 then the equation 3) sin’ o 4) cos’
whose roots are tanA, tanB is
b’ -1
1) abx*+c’x+ab=0 49. tanA =atanB, sinA=bsinB > ——=
a —_—
2 2 .
2) abx” +c'x—ab=0 )sitA  2)sifA  3)cos?A 4) cos’A
3) abx’ —c’x~ab=0 50. cosA=acosB sinA=bsinB=>(b’—a’)sin’ B=
4) abx’ —c’x +ab=0 Di+a®>  2)2+a> 3)1-a> 4 2-a°
38. In a triangle ABC, 3cosA+2=0= |51. x=tanO+cotO, y=cosf—sind=
quadratic equation with roots are sinA, cosA )
is 9x* +3(2-V5 )x +k = 0=k = X=y 5=
D5 25 D25 425 | PRES A
39. In a triangle ABC, 3cosA+2=0=> 2 X 2 X
guadratic equation whose roots are sinA, tanA | 52, If x — c0s10° —sin10° then
5 Dx>0 2)x<0 3)x=0 4) x>0
1) 6x2—\/§x—5=0 2) 6x2+\/§x+5:0
3) 6x2—\/§x+5=0 4) 6x2+\/§x—5=0
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cos’® sin’0O cos'® sin‘O
53. If = then + = HINTS
a b a b
3 1 2 1 5. Al1-sin’0=-cosO [0eQ,,Q,]
2
al+b 1 (a+b) 10.  2-2°=114° (app)
3) =t3 4)a+b 1 1
a” b seco=—| p+— |=>seca+tana=p
13. > P
54. Iftan@=— then ging=
3 19.  sin?A =sinA- (A€Q,,Q,)
4 4 4 4
1) -Z butnot = 2) —7 (on) £ 26. Put o =45
5 5 5 9 . i i
33. A+B=90"=cos" A+cos’B=1
32 butnot —= 4y
— butnot —— -
5 5 5 LEVEL-III
55. If ¢ is acute and I.  tan® o =1-p’then,
2\ - _ 2 . _
(1-a*)sin®@=(1+a’)cos0, then gin@ = Sec 0+ tan® 6 Cos ecoL =
1-a’ 1+a’ . 3 5 3
Y T 2 2
D a+ah 2 J+a ) @+p)? ) (l+p?)?
3 3
J2+ah J2a+a*) 3) 2-p*)? Y (1-p)?
3) ———— 4) ——
l-a 1+a’ 2. cot> o =1+a? then
56. If sinB+cosO=a, then gin* 0 +cos* O = coseca, + cot’ asec o =
1 2 1 2 2 2
pi-5@+) 215 -) D (1+a%)° 2 (2+a%)
1 2 1 2 3) 2 4) 2
1+—(a%+1 1+—(a® -1 (1+a%)? (2+a%)?
Hlro(at+) 4y le(a’-1)
1 3 —<oc<n: 1- cosoc l+cosa
57. If sin(a+p)=1, sm(oc—B)=5, then | = 1+cosoc l-cosa
tan(o + 2B) tan(2a. + ) = (., B acute). 1) 2seca 2) —2seca,
1 2)-1 3)0 4)5 3) 2coseca 4) —2coseca
3 1-cosO 1+cosO
KEY 4, n<f<—= + =
01.2 02.2 03.2 04.2 051 2 Vl+cos® YI-cos®
06.1 07.1 08.2 09.3 10.3 1) —2cosecO 2) 2cosecH
1.4 12,4 13.4 14.2 15.4 3) 2cot® 4) 2cot0
16.3 17.3 18.4 19.1 20.1 3 |
21,2 22.1 23.3 24.3 25.3 s Sex<To =
26.2 273 28.1 29.2 30.3 T2 2 cosx—+/tan® x —sin® x
31.3 32.2 33.2 34.1 35.4 I)cosecx 2)secx 3)sinx  4)cosx
36.4 37.4 38.4 39.4 40.3 1
41.3 42.2 43.4 44.3 45.2 6. n<0<2n= : > — =
46.3 47.1 48.2 49.3 50.3 sin 6 —/cot> 6 cos’ 0
5.2 52,1 53.1 54.2 55.2 1) cosec® 2)sec® 3)sinO 4)cos0O
56.2 57.1
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7' : : 2 — 12 10
sinx+sin" x=1=cos“x+3cos" X+ 16, TheequationSinX=k+l(k>0) s
3cos® x +cos® x+2cos’ x+cos’x -2 = k
1)0 2) cos’ x 1) possible for real values of k
) ) 2) impossible for real values of'k
3) sin’ x 4) —sin’x 3) true if k = 3 4) true if k =1
8. cosx +cos’x =1=>sin"* x +3sin'’ x + 17. If tanO+sin®=m, tan0—sinO=n, then
3sin® x +sin® x +sin® x + 2sin*x -2 = (m>-n*)’ =....
Do 2)sinx  3)cosx  4)1 1)16mn  2)4mn  3)32mn  4)8mn
20—
9 cosO+cos’O=1 18. If x=acos’0sin® and y=asin’0cosO,
asin'> 0+bsin" 6+csin89+dsin69=1:>w: (x> +y*)
a+d then — 5 — =
12 2)3 3)4 4)6 Xy
3 2 5
10. sinx +sin” x +sin’ x =1 = cos® x —4cos* x a 2)a 3)a 4)a
+8cos’ x = KEY
D4 2)2 3)1 40 01.3 02.4 03.3 04.1 05.4
1. cosx+cos’x+cos’x =1, 06.3 07.3 08.3 09.2 10.1
asin® x+bsin* x +csin’x+d=0= ié; }31 i;g 14.2
a+b+c+d= HINTS
1)0 2)1 3)-1 4)2
5 coseco
, 1. secoc[l+tan a )and
cosec o = i seca
12. XZ + y2 [(Xo Y) * (Oa O)] 1S 5 )
1) Possible for x = 2) Impossible for x sec’ ¢t =2-p
_y Y P Take x = 135°
3) Possible for x =—y 4) Not possible 7. Use (a+b)’ =a’+3a’b+3ab’ +b’
x2 +v2 ‘ 17.  Take a=30,B=150°,y=390", 5=510° verify.
13, cosect= 2y (xF0y=0)is LEVEL - IV
1) possige gor X11= y | values ofx and I. STATEMENT QUESTIONS
2) possible for all real values of x and y 1 Stat - If 1 ¢
3) impossible for all real values of x andy | arement-: o, p are complementary
4) possible for x =2y angles, cos’a.+cos’B=0.
., 2 Statement-IL:- If o, are supplementary
sin” o = i i
14. axy is possible when angles, cos” o+ sin’ B = —1.
1)x>0,y>0,x=3y 2)x>0,y>0,x=y Which of the above statements is correct ?
3)x=2y 4)x>0,y<0,x=y 1) only I 2) only II
15.  Which of the following is possible ? 3) both I and I 4) Neither I nor II
) 2. Statement-1: IfA, B, C, D are the angles of a
1 X . .
1) cos@=x+— 2) sec® = : cyclic quadrilateral, then
X I+x cosA+cosB+cosC+cosD=0
X 2 4+x+1 Statement-II: If A, B, C, D are the angles of
3) cosech = 2 4 tan 6= 7 3x13 a quadrilateral then
(A + Bj ( C+ Dj
cos +cos =0
2 2
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Which of the above statements is correct ? 6.  Observe the following lists.

1) only I is true 2) only II is true List-I List-IT
3)Both I and II are true ,2m , 57 ,3m
4)Neither I nor II is true 1) cos’ ER +sin’ o cot i a)0
3. Statement I
1
3 - .3 3 -3
oS A+s%n A | Sos A—s%n A _a 2) cos*(51° +0) + cos* (39" —0) = b) 3
cosA+sinA  cosA-sinA
Satement II: For all real values of @, if 3) sec® m+2sin® == 2 3T —tan? 251 = )3
. a—4
sin© = - then the limits of 'a' are 4) tan®120° + cos?150° —sin?300° = d) 1
The correct match for List-I from List-II is
2 S.a <6. . 1) 1-c, 2-a, 3-d, 4-b
Which of the above statements is correct ? 2) 1-b, 2-d, 3-a, 4-c
1) only I is true 2) only II is true 3) 1-a, 2-b, 3-c, 4-d
3) Both I and II are true 4) 1-d, 2-c, 3-b, 4-a
4) Neither I nor IT is true 7. Observethe following lists. Let SecA+TanA=3
4. Satement I: If gsecO+cosf=1 then List-I List-II
sec’0+cos’0=2- 4
Statement II: If 75in? o +3cos? o = 4, then 1) sec A a) 5
tana =3 2) tan A b) =
Which of the above statements is correct ? ) tan ) 3
1) only I is true 2) only II is true 4
3) Both I and II are true 4) Neither I nor Il is 3)sin A c) 3
true
II. MATCHING QUESTIONS The correct match for List-I from List-II is
5. Observe the following lists. Let 1) I-b, 2-c, 3-a 2) 1-a,2-b, 3-c
) 3) 1-c, 2-a, 3-b 4) 1-c, 2-b, 3-a
SInX _cosx _tanx . 8. Observe the following lists.
a b C List-I (parametric equation)
List - 1 List-II List-II (cartesian equation)
1 I. xcosB+ysinO=a,
1) be a) 737 .
b’k xsin@-ycosO=b a) (x> —y*)’ =16xy
1 — =
2) a2 4 b b)_k II. x=secO+tanO, b)xy=1
a y =secO—tan 0
1 ek a Il xsecO+ytanO=a,
3 & 1ok 2
¢ xtanB+ysecO=b c)x*—y* =a’—b’
4) 2% +b2 +¢ d)% IV. x =cot0+cos 0,
The correct match for List-I form List-1I is y=cot®—cos® d) x’+y’ =a’+b’
1)1-¢,2-d,3-b,4-a The correct match for List-1 from List-1I is
2)1-4d, 2 a,3-c,4-b 1) I-c, II-d, IlI-a, IV-b
3)1-a,2-b,3-d,4-¢ 4)1-b,2- 2) I-d, II-b, IlI-c, IV-a
c,3-a,4-d 3) I-a, Il-c, III-d, IV-b

4) I-b, Il-c, IlI-a, IV-d
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10.

I1.

12.

13.

14.

15.

16.

Observe the following lists.

List-1 List-1I
. 5 2T , 57 , 3w 15
I. sin"—+4cos" ——tan™ — a) ——
3 6 4 2
. o 1m , 1T , 5T 1
II. sin"——+4+cos"——tan" — b)) ——
6 6 4 2
IIL. sin’ 3—n +sec’ 5—n + tan? E 0
g 3 3 9

2t . ,5t 3, ,3m
IV. cos ?+sm ?—Etan I d) 1/2

The correct match for List-I from List-1I is
1) I-d, [I-c, IlI-a, IV-b 2) I-a, 1I-b, Ill-c, IV-d
3) I-b, II-a, I1I-d, IV-c 4) I-c, 1I-d, II-b, IV-a

ITI. ASCENDING & DESCENDING ORDER QUESTIONS

The arrangement of the following trigonometric ratios in the descending order is

A) sin 150° B) tan 135° C) cot 225° D) cos 270°
1)C,D,A,B 2)C,A,D,B 3)B,D,A,C 4)B,A,D,C
A =tanl, B =tan2, C = tan3, then the descending order of A, B, C is

1)A,B,C 2)C,B, A 3)A,C,B 4)B,C, A

IfA:cos£+sinE, BZCOS3—R+Sin3—n C=cos2m+sin2n
4 4 2 2’

Then the ascending order of A, B, C is
1)B,C, A 2)B,AC 3)A,B,C 4)C,B, A
v ) 3
If B <0<m and sinO = 3 then the ascending order of sin 6, cos 9, tan 9 is
1) cos0,sin6, tan0 2) cos0, tan0, sin® 3) sin0, cosO, tan O 4) sin 6, tan 0, cos 0
If oo =cos10° —sin10°, B = cos45° —sin45°, y = cos 70° —sin 70° then the descending order of

o, B,y is
1) o, B,y 2) v,B,a 3) a,v,B 4) B, o,y

IV. ASSERTION & REASONING QUESTIONS

Assertion A:-sin 0 +sin(nt+0) +sin(2w+0) +..... + sin(10t+ 0) =sin 6

Reason R:-sin 0+ sin(n + 0) +sin(2w +0) +..... +sin(nwt+0) =sin O
ifnisodd

1) A, R are true and R is the correct explanation of A

2) A, R are true and R is not the correct explanation of A

3)Aistrue, R is false 4)Ais false, R is true

Assertion A:- /1 —sin?100° sec100° = —1.

Reason R: /42 —  ifx>0.

1) A, R are true and R is the correct explanation of A
2) A, R are true and R is not the correct explanation of A
3)Aistrue, R s false 4)Ais false, R is true
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17. AssertionA: cos 1 <cos 2
Reason R : In (0, ), cosx is a decreasing function.

1) A, R are true and R is the correct explanation of A
2) A, R are true and R is not the correct explanation of A
3)Aistrue, R is false 4)Ais false, R is true

18. Assetion A:- In a right angled triangle sin? A +sin?B+sec2C =2 -

Reason R:- If a, B are complementary angles then sin” a.+sin’ B =1

1) A, R are true and R is the correct explanation of A
2) A, R are true and R is not the correct explanation of A

19. Assertion A:- sinl <sin1°.

T
Reason R:- sinx is a decreasing function in (O, Ej .

1) A, R are true and R is the correct explanation of A
2) A, R are true and R is not the correct explanation of A

KEY

02.3 03.3 04.4 051 06.2 07.1 08.2
17.4 18.4 19.3

3) A is true, R is false 4) A is false, R is true

3) Both A & R are false 4) A is true, R is false

9.1 10.2 11.3

1 13.2 141 15.3 1
LEVEL -V
. . . . . . 72. . . .
sin x 18 increasing in 0,5 and decreasing in E’” ; cosx is decreasing in (0,7); tanx
. . . . . 7[
is increasing function in 0,3
1)  x=sinl‘, y=cosl® then
1) x>y 2) x<y 3) x=y 4) cannot be compared
2)  a=sinl‘,b=tanl‘ then
1) a>b 2) a<b 3) a=b 4) cannot be compared
3)  x=sin2° y=tan2° then
1) x<y 2) x>y 3) x=y 4) cannot be compared
KEY
1.1 2.2 3.2
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