( TRIGONOMETRY )

1. Prove the following identities

l.tan 4 + cot A = sec A.cosecA

_tnd sin &
3. -
V14 tan’ 6
A
5.secA= cosec

\/coseczA -1
7~\/sec2 A—1=sin Asec 4

9.sec® Acosec’A—2=tan> A+ cot> 4

11.cot Asec Asin A =1

13>.cosé?\/cot2 0+1 =\/COS602(9—1

15 1 + 1 :1
sec> A4 cosec’A

tan o + cot
17 —ﬂztana.cotﬂ

‘cota +tan S
19. tan® A —sin® 4 =sin* Asec’ 4
21.cosO(2 +tan@)(1+2tand) =2secd + Ssin O
23.sec? a tan® B — tan® arsec’ B = tan® B —tan’ o
25 sec? A.cosec’ A =sec® A+ cosec’ A
27.cos* A—sin* 4=2cos® 4-1
29.cos® A —sin® 4 = (cos 4 —sin 4)(1+ cos Asin 4)

31.sec* A—1=2tan”> A+ tan* 4

sin A _1+cos4

33. l-cos4 sinA

1

—————=secA+tan 4
sec A —tan A

l+cosf@+sinf 1+cosd
"1—cos@+siné sin @

sinf+1-cosf 1+sind
"sin@—1+cosé cos @

2.tan> A(1—sin? 4) =sin® 4

4.(1+ cot® A)(1—sin® 4) =cot> 4

6.sin Av1+ tan? A =+sec? A—1

8. tan” A +sec” B =tan’ B +sec’ A

10.sin Asec A = tan 4

12. cot® A(1-cos® 4) = cos® 4
14.(1-cos? A)(1+ tan® 4) = tan” 4

16.sin% A(1+ cot® A) + cos® A(1 +tan® 4) =2

tan o — cot
18 —ﬂ: tana.cot S

“tan f —cota

20. (sin 4 + cos A)(cot A + tan A) =sec A + cosecA

2 2

) 2 .2 2
22.sin” acos” B—cos” asin” B=cos” f—cos” a

24.sin? Atan A +cos’ Acot A+ 2sin Acos A = sec AcosecA
26.cos* A +sin* 4=1-2sin 4+ 2sin* 4

28.cos® A +sin® 4=1-3cos? Asin’ 4

1+cos’ 4

30. cos ec*A—cot* A= 3

1-—cos” 4

g a0 @l et
secd—1 secOd+1

cos 4 sin A )
. + =sin 4+cos 4
l-tanA4 1-cotA
36. cot 4 + tan 4 =sec AcosecAd +1

l1-tan4 1-cotAd

l-cos@+sinf 1-cosd
"14+cosf +siné sin @

2sin@cos@ —cos O

. =cotd
1—sin@—cos> @ +sin’ @
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sind 1+cos4
+

1. Ltoosd " sind =2cosecd 42. (sin A + cos A)(1—sin A.cos A) =sin’ A+ cos® 4
. 1—s%nA =secAd—tan 4
1+sin 4
‘ cosecA N cosecA —2sec? A 4. cosecA — cos A
cosecA—1 cosecA+1 cot A +tan A4
1 . 2 )
46. otdrtand sin Acos 4 47. (sec A+ cos A)(sec A—cos A) =tan” A +sin” 4
48 l-tan4 cotA-1 1+tan2A_sin2A
“1+tan4  cotA+1 "l+cot’ 4 cot’ A4
sec A —tan A D)
S0 o A rtang | 2secdtand+2tan” A 51.sect 4—sec? A=tan* 4+ tan” 4
52.cot* A+ cot® A =cosec* 4—cosec’ 4 53.\cosec? 4—1 = cos Acosecd

cotAcosA  cotA—cos A
"cotA+cosA  cotAcosA

55.(sin 4 + cos A)(cot A+ tan A) = sec A + cosecA

1 1 1 1
"cosecA—cotA sind sind cosecA+cotA

56.(1+cotA—cosecA)(1+tan A+secA)=2

1 1 2 .2 1-cos’ asin’
58. + cos” asin” a =

sec’a—cos’a cosec’a —sin’a 2 +cos’ asin’ a

59.5in® A —cos® 4 = (sin2 A - cos? A)(1—- 2sin? Acos? A)

cos AcosecA —sin Asec A tanA+secA—1 1+sin4
=cosecA—sec A =

cos A+ sin 4 'tanA—secAJrl_ cos A

62. (tana + cosecB)* — (cot B —secar)’ = 2tana cot B(coseca + sec )
63.2sec? a —sect a —2cosec’a +cosecta = cot* o — tan”

64. (sina + coseca)? + (cosa +seca)’ = tan” a + cot” o + 7

65. (cosecA +cot A)cos A —(sec A+ tan A)sin A = (cosecA —sec A)(2 —sin Acos A4)

sec 4 cos ecA

66.(1+cot A+tan A)(sin A—cos A) = 5 5
cosecA sec” A
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2. Express the following in the simplest form.

1.cosa.cos f—sina.sin 2.sin(30 + &).cos(30 — @) + cos(30 + ).sin(30 — x)
3.cos Acos A+ sin Asin 4 4.cos Acos A —sin Asin A 5.cos15° cos45° —sin15° sin45°
: (o) o] o . o . . 1 .
6.s5in45" cos30” +cos45 sin30 7.sin3A4cos2A4—sin2Acos34 8'$(cosA+sm A)
cos A +sin 4 1+tan(4-45") tan 4 —tan(A4 —60°) 1+ tan or.tan B
T 10. 1 4 45° . | et ol
cos A —sin 4 —tan(4-45") 1+ tan A4.tan(4 — 60°) tan a — tan 3
oAl o4 . tan(4— B)+tan B
13. 005[45 +5}sm45 —sm{45 +5:|COS45 14. |- tan(A4— B)tan B

3. Obtain the relation between x and y of the following.

l.x=4secd 2.x=acosect 3.x=2tand
y=>5tané y=bcotd y=3cosd

4. x=1-sin8 5.x=2+tan@ 6.x=asecd ().1f
y=asec y=2cosd y=bsind

. 3 12
4, 1.1f sinf= 3 and cos¢ = 3 where @ and ¢ both lie in the second quadrant, find the values of’,

(a). sin(0—¢) (b). cos(0+¢) (c). tan(0-¢)

4 12
2. If cos@ = g and cos¢= E where @ and ¢ both lie in the fourth quadrant, find the values of

(a). cos(@+ @) (b). sin(6 — ¢) (c). tan(@+ @)

1 kY2 V4
3. If COtOf:z and secﬂ:? where 7T<0!<7 and 5<ﬂ<7f find the value of tan(a + f3)

5. Prove the following identities

— cosA+sin 4
p, 1zc0os24 . 2. tan@+cotd=2cosec20 3. sec24+tan24=——

sin2 A4 cos A—sin A

1-cos24+sin2A4 B

. ; =tan 4 5. cos4A :80054A—80052A+1 6. COS3A=4COS3A—3COSA
I1+cos2A4+sin24
7 sin2A—ﬂ 8 I+cos 4 —cotzé
. L+ tan? A . cot4d—tanA=2cot24 “ 1—cosA b
‘ sin4A4 —tan2A 1. 1+.COSA=coté 1. COSA_S%HA=SGC2A—tan2A
1+cos4A4 sin A 2 cos A+sin A
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1+ tan? [ - A}
13. 4(cos® A +sin® 4) =4 —3sin’ 24 14. { =cosec2A4 15.2(cos* @ +sin* ) =1+ cos” 20

16‘sinAcosA—sinBcosB_Cot(A+B) 17‘—COS.A :tan[ﬁzFﬁ} 18‘530414—1:'[311414
sin? A—sin’ B - 1£sin 4 4 sec2A—-1 tan4

r r
19. tan[z+ 9}—tan[z—9} =2tan20  20.4(cos® 4 —sin® 4) =3cos24 +cos’ 24

21'sin3 2Ac0s6A + cos’ 2Asin6A=§sin8A 22 sin36 =3sind —4sin° 0 23.ﬂ=tan/1
4 1+ cos24
- in24
241700524 tan® A4 25. M2 _ ot 4 26.cosec2A+cot2A4=cot A
1+cos24 1—cos24
— — sec84—1 tan84
27, 1—cos A+cosB—cos(4+ B) _ tané.cotﬁ 8. _
1+cos A—cos B —cos(A+ B) 2 2 sec44—-1 tan24
1+ tan?(45° — 4 a+p
29. 2( 5 ) cosec24 30 sina+sing A0 5
l1-tan” (45" — 4) . = a-p
sina —sin S tan
2
in? A—sin’ A+sin 4 A-sin A4
3 StAmsIv BB SBATIRS SIS 2 tan24
sin Acos A—sin Bcos B cosA—sinA cosA+sin A
4cos2A4 i in2 1+sin@—
33.cot(A+15%)—tan(4—15°) =—Cos_ 34. sin 6+ sin 26 =tané 3,5,—Jr s¥n0 cos® = tang
1+2sin24 1+cos28 +cos26 1+siné +cos @ 2
6. Write the following as a product.
1.sin34 +sin 4 2.cos5A4+cos34 3.sin44—sin24 4.cos7A—cos A
5,sin3A_sin5A 6-COSA—COSSA 7,Sin300 +Sin600 8‘COS700 +COSSOO
7. Write the following as a sum or a difference.
1.25in2 6.cos@ 2.2c0s360.cos26 3.2cos6.sin 460 4.2sin30.sinf 5. 2sin46.sin 26
6.cosd.cos40 7.2sin30°.cos 60° 8.2¢0820°.cos40°  9.2sin34.cos24 10.2sin4 A4.cos74
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8. Prove the following identities.

sind4A4+sin2A4

cosllA4—cos34

— - =tan3A4cotAd 2.
sin4A4—sin2A4

cos2B —cos24
"sin2B —sin24

6'sin{%+A}—sin{%—A} =2 sin4

=—tan(4 + B).

8.sin* A —sin® B =sin(A4 + B)sin(4 — B)

. sin A—z
sind—cosA 4
10.cos A+sind . [ 7Z'i|

sin| A+—

sin24-sin2B _ tan(4 - B)
"sin24+sin2B  tan(A+ B)

11

13 sin34—sin7A4+sinl14—-sin15A4 — cot9A

"cos34—cos7A+cosl14—cosl5A4

sin A—sin B A+ B A-B
=cot tan
sin A+sin B 2 2

15.

17.cos2Acos34—cos2Acos7A=sin5A4sin4A4

sin6A4cos34—sin8A4cos A
19 =tan2A4

"sin3A4sin4A—cos2Acos A

cos2A+cos2B
————=cot(4A+ B)cot(4— B
21 cos2B —cos2A4 ( Jeol )

23 cosSA+2¢c0s 74 +cos94 =cos7Acos5A4

"cos3A4A+2cos5A+cosTA

cosll4+cos3A4

=—tan7Atan4 A4

5

12.

14.

16.

18.

20.

22.

24,

sinA+sinB anA+B
"cosA+cosB 2

sin24+sin2B _ tan(A4 + B)

"sin24-sin2B  tan(4— B)

; c0s(30 — A4) + cos(30 + 4) =—cot30cot 4
" c0s8(30 +4) —cos(30 - 4)

9.cos?54—cos’34=—sin8A4sin24

sin3x +sin5x sin4x

sin4x+sin6x sinSx

cosA—cosB B-2
——— =ta

sin 4 +sin B

sin A+sin34+sin5A4 _ tan3A

cos A+cos3A4+cos54

1+2c0s2A4+cosdA=4cos> Acos2 A

SH}SA il 25.1n5A | +§1n7A =c0s2A4+sin2Acot34
sinA+2sin3A4+sm5A4

sin Asin2A4 +sin3A4sin6A4
- - =tan54

sin Acos2A +sin3A4cos6A4

sin34+cosA4d= 2sin[% + A}cos[2A —%}

25.sin Asin(A+2B) —sin Bsin(B + 24) =sin(A4 + B)sin(4 — B)

26.sin @ +sin 26 +sin36 =sin26(1 + 2cos H)

28.¢0s260 + cos46 + cos 66 + cos 1208 = 4 cos 30 cos 40 cos 50

cos 60 —cos46 sin A+sin3A4
0.———————=—tand R E——

sin 66 +sin46 cos A+cos3A4

sin A+sin2A4 —coté sin54—sin34 B
"cosA—cos2A4 2 "cos3A4+cos54

=tan24

34

27. singsinﬁ + sin—sin% =sin4A4sin2A4

sinA+sin24+sin4A4+sin54
"cos A+cos2A+cosdA+cos5A4
3 sin7A4—sin 4
"sin8A4 —sin24

an3 A4

=cos4Asec54

an A
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9. Prove the following .

(sin 7x + sin 5x) + (sin 9x + sin 3x) = tan 6x

" (cos 7x+cos5x)+(cos9x + cos3x)

3.(sin3x +sin x)sin x + (cos3x—cosx)cosx =0

. . . . X 3x
5.sin3x+sin2x—sinx = 4smxcosEcos—

cos2xsin x +cos6xsin 3x

2. cot4x(sinSx+sin3x) = cot x(sin 5x —sin 3x)

4. (cosx—cos y)* +(sinx—sin y)* = 4sin{%]

cos4xsin3x—cos2xsin x
=tan2x

sin4xsin x + cos 6xcos x

S0 2 St x + S 65 3 =cotS5x 8 sin10°sin30°sin 50°sin 70° =
9. sin 20° sin 40° sin 60° sin 80° = — 10.  cos10°cos30° cos50° cos70° = —
11.  sin2x(tanx+cotx) =2 12. cosec2x +cot2x = cot x 13. cos2x+2sin’ x =1
14.  (sinx—cosx)* =1-sin2x 15. cotx—2cot2x = tan x 16. (COS4x+Sin4x)=%(2—sin2 2x)
17. —COS roSm X 1(2+sm2x) 18.1_,C082x+smx =tanx 19.co0sxcos2xcos4xcos8x = sin¥6x
cosx—sinx 2 sin 2x + cos x 16sinx
10. Find sin and cos values of the following angles.
L7 215 3. 2 475 5. 105
6. 120 7.150 8. 18 9. 720 10.  36°
11. Prove the following .
1. 2sm22£c0s22£=i2 2. 2c05215°—1:§ 3. 8cos’ 20" —6c0s20° =1
4. 3sin40° —4sin” 40° = 73 5. sin’ 24" —sin’ 6" = \/58_1 6. sin® 72° —cos”30° = ﬁg_l

7. tan 6° tan 42° tan 66° tan 78° =1

V5-1

10. (sin>72° —sin>60° )= g

12. If A+B+C =180 prove the following .
1. Sin2 A + Sin2B — Sin2C = 4CosACosBsin C

3.Cos2 A+ Cos2B —Cos2C =1-4SinASinBCosC

5.8Sind + SinB — SinC = 4Sin g Sin g Cos %

7.Sin* A+ Sin*B — Sin*C = 28SinASinBCo sC

9.Cos*A+ Cos*B—Cos*C =1-28inASinBCo sC

Vs
8. sin—+sin— =——
10

11. cos6° cos42° cos66° cos78° =

137 1

J5+1

8

9. (cos2 48" —sin? 120):

10 2

2.Cos2A+Cos2B+Cos2C =—1—4CosACosBCosC

4. SinA+ SinB + SinC = 4Cos g Cos g Cos %

6. CosA+ CosB + CosC =1+ 4Sin§Sin§Sin%

8. Cos?A+ Cos’B+Cos*C =1-2CosACosBCosC
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C ) TRIGONOMETRY 2/

1) Sketch the following trigonometric graphs.

1)y =sinéd 2)y =cosfl 3)y=tanf 4) y =sin260 5)y = cos3f 6)y =tan26
.0 0 . ,
Ny = SmE 8)y=cos§ 9y =sin(-0) 10)y=cos(-6) 11)y =tan (-6) 12) y =sinf+1

13) y = cos@—-2 14) y =2sind 15) y =3cos 16) y = 2sinf+1 17) y = 3cosf—-1

18) ¥ = 2sin(20+§j -1 19) ¥ = 3cos (30—%) +2 20) ¥ =sin (29_§) 21) ¥ = cos(2¢9+%)

Vs V4 137

22) Sketch the graph of ¥ =2cos (¢ —g) +3, in the range ) <0< o

. V4 Vs T
23)Sketch the graph of y = 3sin (26 —?) +2 in the interval T <0< o

V4 :
24)Sketch the graph of Y = 2 COS(2H—§) +1; in 0<0<360°
2) Find general solutions of the following.
() sec? O+ tan? @=7  (ii) tanO+cot@=2 (iii) 2 cos &= sin (8 +30°) (iv) cos2x + 3sinx= 2
(v)cos2x =sinx (vi) cotx+tanx =2cosecx  (vii)sec? 2x= 1—tan2x
3) Find general solutions of the following.
(i) 4sin® x =1 (i) 2 cos® x=1 (iii) cot” x=3
4) Find the general solutions of
(a)sin2x +sin4x+sin6x=0 (b)sinx +sin3x+sin5x=0

5) Find the general solutions of 2cos? x+3sinx=0

6) Find the general solutions of
(i)cosd4x=cos2x  (ii)cos3x=sin2x (i) sin3x+cos2x=0

7 Ananda illangakoon




7) Solutions of the equation acos@+bsinf=c
Find general solutions of the following

(i) /3 cosx—sinx=1 (i) secx—tanx=~/3  (iii) cosx+sinx=1 (iv) cosx—sinx=—1

8.Find the general solutions of the following.
(a). \/§c056+sin6=1 (b). ﬁsin@—cos@zﬁ (€). cos@+sin0=+2 (d). cos20=sinB+cosb
(). cosecd+cotd=+/3

9. Solve following equations.
(1)- 2cos? 0+6sin0.cos0+10sin>0=1

(i1). 9cos? x +24sin xcos x + 16sin > x :2745

(111).  6sin? x —sin xcosx —cos> x =3

10.i. Show for all values of ¢ that the expression

2¢0s20+6sinOcosO+10sin2 @ takes values between 1 and 11.

ii. Find the minimum and maximum values of 9cos2x + 24sin xcosx +16sin? x

cosx+2sinx+1

iii. Show that the expression ————————— cannot assume values between 1 and 2.
COSx +SInx

11. Sketch the graph of the following.
1. y:\/gcosx+sinx+l, in 0<x<2r. 2. y=sinx—cosx+l,in —g<x<+47x.
3. y:ﬁcoszx+sin2x—1,innggyz. 4.y:llcoszx+16sinxcosx—sin2x, in 0<x<r.
5. y=5cos’ x+18sinxcosx+29sin’x, in 0<x< 7. 6. y=cos@+sinf+1,in —27<x<2x

7. y=5cos’ x—24sinxcosx—5sin’x,in 0<x<z. 8 y=cosf+~3sinf+2.in-r<f<rx.

2

12.Express 11cos® x+16cos xsinx—sin” x in the form a+bcos(2x—a) . Where a, b, o are constants to be

determined.
Let f(x)=11cos> x+16cosxsinx—sin> x -
Find the values of x in the range (< y <180° such that

). f(x=0
(ii). f(x) attains the minimum.

(iii). f(x) attains the maximum.

Hence sketch the rough graph of f(x) in 0<x<18( .

13.Show that for all real values of @ the expression acos@+bsinf+c is such that

a2 +b2 <acosO+bsinf+c<c+~a?+b? - Deduce that for any real value of 6, cos8++/3sin6+2

is not negative and sketch its graph in —g<0<r.
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14.Express f(x)=cos® x—2sinxcosx—sin” x in the form Rcos(2x+a).

—Tt T
Find the minimum and the maximum values of f(x). Sketch the graph of  y= f(x) in B <6< 5 - Hence

find the range of & of the equation f(x)=k, to have

(i). two real roots.
(i1). three real roots.

(ii1). no real roots.

15.Sketch the graph of f(0)=3cos’ 6—4sinfcosd—3sin’ @ in 0<0<2x. Hence find the range of &, for the

equation f(0)=% has
(1). five real root. (i1). two roots. (ii1). four roots.

16.Show for all real values of x that 8(cos6 x+sin® x)z 5+3cos4x. Sketch the graph of y= cos® x+sin®x in

—% <x< % . Hence deduce the range of k, for the equaton cos® x+sin® x=k to have,

(i). no solutions. (i1). only two solutions.

(iii). only three solutions. (iv). only four solutions.

17. Prove the following.

(). sin'(-x)=-sin"'x (ii). cos '(=x)=mn—-cos ' x (iii). tan~'(-x)=—tan"'x

. - -1 _ _ Sf x+ . B _ 2 x-
(iv). sin”' x+cos x=% (v). tan'xttan " y=tan| 22X (vi). tanx—tan'y = tan | 222
1—xy 1+ xy

18) Prove the following identities.

41 43 43 o7 _ 24 2x
i) 2tan”' == cos ' = i) 2tan' == cos — (jii) 4cot " 2+ tan ' === 7 (iv) sin(2tan"" x) =
_ L1 =z 1 NG 1 415 41 _, 140
tan ' x+tan —= = ii —cos' = ||l= =(3= ii) cos” —+2tan~ —=cos’ ——
(v) P (vii) tan[zcos ( 3 5 (3 \/g) (vii) 17 5 1
41 a3 41 (1 T 37
s 2tan”'| = |=tan| = ; tan'| = |[+tan| = |= = tan'(3)+tan"(2)= ==
(viii). (?J ( 4j (ix). 3 5 4 (x). ( ) ( ) 4
19).  Prove the following identities..
. | | .1 .. | .1 . -1
(1)‘ sin %+sm %7 =sin 7%5 (11)‘ sin %3 +sin %5 = sin (25%25)
(iii). cos”! 45 +tan”! % = tan_l(271 1) (iv). cos™! % +cos”! 1213 =cos™! 3365
v). cos ' x=2sin! 1/1_7)6 =2cos”! JHTX (vi). tan71%+tan71 % = tanflé
(vii) an12 = Ln 112 (viii) an 2 s tan 2 Cgan ! S F
’ 2 5 ’ 4 5 19 4
(ix) tan”! l +tan ! l +tan ! l +tan ! l - (x) 3tan”! l+ tan”! i =T tan”! L
’ 3 5 7 8 4 ’ 4 20 4 1985
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i 4tan711—tanfli+tanflL—E i tanfl@—Zsinfli i) tan 1 gt 2T
(x1). 5 70 994 i 119 R m+n 4
20) Solve the following equations.
. -1 -1 _ T .. -1 -1 -1 1 1 1
i tan” x+tan 2x = 1 ii. tan” x+tan  (2)=tan" 4 iii. tan (1 + x)+ tan~ (1—x)=tan  (32)
: o1 X -1 1 U -1 -1 -1 -1
. sin” | — |+ 2tan” | — | = — V. tan~ (x—1) + tan” x +tan” (x+1)=tan~ 3x
x—1 x+1 2
21). Solve the following equations.
. -1 xX— 1 x+l om .. -1 -1 -14 -1 -1 X -1 X
tan +tan =— tan +1)+tan —I)=tan  — tan +tan  —+tan @ —=—
(1). . 0 4 (ii). (x+1) (x—1) 7 (iii). x 2 3

2
_ ) g(2x) w o 2x 4 x°=1)| 27 ) _ _ _ /2
(iv). 2tan” x—tan [TJ:Z (V)‘tan (X2_1j+c0s (XZ+J—6,(X>1) (vi). tan 1(x+1)+tan 1(x—l):tan 12 3

_ _ _1| 242
(vii).If tan” (x+1)+tan”~' (x—1) = tan I(T\/_J Show that x=—— or x=-22 .

V2

22) Show that sin™
I+x

2x 5 J = 2tan"! x .Hence Show that the Solutions of

.-l 261 . Zb —1 . a+b
sin - | + sin = | = 2tan” x 1S x =
1+a 1+b 1—ab

2

X _ . .
i J =2tan"' x . Hence show that the solution of the equation
+x

12
sinl[ ZazJ—cosl[l szztanl[ szJ is x = a=b .
I+a 1+b I-x 1+ab
V3

. 4.7 ) ) - T
24) Prove that sin 'x+cos” x =5 Show that the only solution of the equation sin™' x— cos™' ng is x= -

23) Show that cos™ (

- . V4 1
25) Show that the solutions of the equation Sin "1-x) —2sin" x = > are x =0, 3

26) Show that the solutions of the equation  sin ™' x+sin ' (I-x) = cos™ x are x=0 or xzé .

3

27) Show that the solutions of the equation sin™' x+sin ' 2x= % is x= % Z
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28.Prove the following.
(). If tan71x+tan’1y+tan’1z=§ then yz+zx+xy=1.

1 2

. . o T 3
(). If s " x-+sin 1J/ZE,then x +xy+y2:Z_

P .- T
(iii). If sin X +sin 1y=5,then ayr=1.

(iv). If cos™ x+cos! y+costz=n then x*+)* + 22 +2xyz=1.

29) In usual notation state sine and cosine rule.

B-C b-c A
1) Forany A ABC, prove that tan > = -COtE
2) a(sin B—sin C)+b (sin C —sin A) +c¢(sin A—sin B)=0

sin(B-C) _ b*—c? (a=b) C_. (4-B)
sn(B+C) a2 O ¢ > 2

3) asin(B—C)+bsin(C—A)+csin(4A-B)=0 4)

a b c?

2 2 2 2 2 g2
6) =) Gn24+ 29 Gnops L) Gnac—0 D LT - (BwJ

A
8) a(cosC—cosB) =2 (b-c) COSZE 9) acosA+bcosB+ccosC=2asinB.sinC

A B C
10) o’ sin(B—C)+b> sin(C— A)+c¢* sin(4-B)=0  (11). (b—c) cotEJr(c—a) cot?+(a—b) cot?=0

30).  Using “Sine” rule and “Cosine” rule prove that

2 2 2 2 2 2 ) 5 5
———si 4 —b7 B-C) b>-
@i). b 2C sin24+ & 2“ sin2B+l 2b Sin2c =0 (. sin( ) _ c

a b c sin A a2

31). In usual notation state and prove “Sine” rule for a triangle ABC.

B—Cj_b+c A

11) cot = tan—
(i). ( 2 b—c 2°

. A B-
Prove that (i).a=(b-c) cos—.cosec
Hence deduce that  a® =52 +¢% —2bccos A .

. I 3
a+c b+c a+b+c’

(iii). If ¢= g Prove that
32). (). Write down general solution of tan 36+ tan46 =0

Prove that the roots of the equation x> —12x% +35x—-7 =0are

T 2n 3n
tan2 —,tan2 —_—, tan2 —
7 7
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(ii). Prove that, in usual notaton, for any triangle ABC

(a—b)cosg = csir(A_Bj
2 2

b+c c+a a+b

(iii). In usual notation, for the triangle ABC if, 112 13 show that
sind sinB sinC cos4d cosB cosC
7 6 5 7 19 25

33. (i). Find general solutions of 8§ cot?20—5 tan0 =1

(ii). For any triangle ABC, prove that . b cosA+a cos B=C

Write down another two similar relations for the triangle ABC. Hence show that

cos A N cosB ¢

a —_—
@) a b b
cosd cosB cosC  a®+b%+c?
(b) + + =
a b c 2abc
2 2 2
+b" —
(c) cosC =2 ¢
2abc
2
(d). In the triangle POR, if PO=PR=x, AR=y. Show that OPR = cos _1(1—;—2J )
X

33. Inusual notation, for the triangle ABC g=4,b=5,c=6 Find the value of cos4 and hence find sin 4,

sin A

find and show that

a

sin 4 B sinB B sin C _ﬁ
a b c 16

1 .
34.Prove in usual notation that the area A of the triangle ABC is AZE besind  write down another two

results for AHence deduce “Sine” rule for the triangle 4ABC.

sin B
35).In a triangle ABC , if cos A= s , show that the triangle is isosceles.

mC
36) In a triangle ABC if acos A=bcos B, Show that the triangle is either isosceles or right angled.

cosdA cosB ] o
= — > Show that the triangle is isosceles.

37)Ina A 4ABC if
a

38)Ina A ABC,if sin? A+sin? B= sin> C. Show that the triangle is right angled.

39) In a triangle ABC, medians 4D and CE are drawn.

~ V4 A Vs .25
AD=35, DAC= 3 and ACE = e Show that the area of the A ABC is ?(square units).
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40) A circle is inscribed in an equilateral triangle of side a. Show that the area of any square inscribed in this

) o a’
circle is —.
6

41) In a triangle, the lengths of the two larger sides are 10 and 9 respectively. If the angles are in arithmetic
progression, show that the third side can be either 5 + /6 or 5 — /6 .
a1
42) A vertical pole subtends an angle tan 5 at a point P on the ground. If the angles substended by the upper half
and the lower half of the pole at P are ¢ and /[ respectively, show that

(i) tana = % (ii) tan f = %

sind _sinB _sinC
5 .

. 23
43) In the triangle ABC, Prove that €0s A+cosB+cosC “Te

44) With usual notation , if in a triangle ABC,

b+c c+a a+b cosd cosB  cosC

= = , then prove that 7 19 25

11 12 13

45) The sides of a triangle ABC are such that ¢ ‘b ¢ =1 :\/E ‘2. showthat 4:B°C =123

46) Prove that cosa+cos,8+cos7/+cos(a+ﬂ+}/)=4cos(%ﬁ).cos[ﬁ;7/ jcos(y;aj

47) In a triangle ABC, prove that

cos’ A+ cos? A+Z +cos’ A—E :i
3 3 2

. 3.
48). a.If Stan x=tan(x+cr) , show that SIn(2x+a) :E sin . Find the range of sina for x to have real solutions.

Hence solve the equation 5tan x=tan(x+30°)

b.Solve tan " L —tan! L =ta1n’1§—tan’11 for x, so that 2<x<4.
x—1 x+1 3 3

c.Arod 4B is against a vertical wall with 4 on the ground making an angle ¢ with the horizontal. 4 point on the
rod at a distance one-third of length of the rod from the ground has an angle of elevation ¢ from a point

O on the ground. (¢<®). OB is inclined to the horizontal at an angle A .Show that 2cotd=3cotf—cotc .

49).a. Find general solutions of
i.4/3 tanx=2sinx ii. cot® x—4cosecx+4=0
. . Vs Sr
b.In the triangle ABC, if A=Z, BZE Show that g ++/2¢—2b=0.

13 Ananda illangakoon




(a—b).cosA+c a+b
a—b+ccos 4 c

c.using the “cosine” rule for the A ABC prove that
50) Let f(x)=4(sin4 x+cos4 x) . Prove that f(x)=3+cos 4x .
T
Hence or otherwise for |x| SE , Sketch the graph of  f(x)=4(sin* x+cos* x)-
7
Find the area enclosed by y=/(x), XZiE and y=2

51) .a.Prove the identity

T X T
tan (Z—Ej =secx—tanx . Hence find the value of tang_
Show that tamlzl—;Z =242 +/3 446 .

b.Solve sin~! x+sin'(1-x)=cos ' x.

T
52. a). Show thatif 0<8 < By then sin @ tan @ > 2(1—cos 0)

-2

b). Using the expansions of sin(4—B) and cos(4—B) show that sin% = a1 and
6++2 1-cos2x
COSl = Q Show that tanx =———— for 0 <x < z and deduce that
12 4 sin2x 2

tanzﬂ—4=\/g—\/§+\/5—2_

a’-b> sin(4-B)
c’ sin(4+B)

¢). State the Sine Rule for triangle, Prove in the usual notation for a triangle 4BC, that

53).a). i. By solving the equation sin 3@ = cos2@ Show that sin18° = 2

1 1

ii. Sh th'[£—2t21n711+tan’ll d tan’ll—tan’ —+tan’1£
11. ow a 4 3 7 an 3

1 1

Ded h E—Ztan"ijtm:an"l
eucetat4 11 7"

b).  State the Sine Rule and deduce the Cosine Rule with the usual notation in a triangle ABC, it is given that

b+c c+a a+b
5 6 7
Show that,

sind_sinB _sinC . cosd 4cosB  2cosC
4 3 2 o 11 7

L.
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54). a). State the Sine rule in the usual notation.

P is a point inside a triangle 4BC suchthat £PAB=/PBC =/PCA=¢.

Prove that the area of the triangle 4B(C is a_bc(BP P 4P

——+—+-—|sin¢ in the usual notation.
bc ac ab

1 1 1 1
+

Deduce that sin? Q " sin’4 sin’B  sin’C

b). Show that,

12 1
i. 2tan™ 1 =tan"' RN 2tan"1(ij=tan_l(120j iii. tanl(—oj—zztanl( j
5 12 12 119 119 4

deduce that,

4tan”" l —tan”! ! -
5 239 4

55) a). State and prove the Sine rule

P is a point inside the triangle 4BC such that PAB = PBC = PéA =¢. Prove that
bc ac ab ' '
~ (cotp—cot A) = 5 (cotp—cotB) = - (cotg—cotC) in the usual notation.

b). Letx, y and z be any three non-negative real numbers such that x+y+z =7 , cosx+cos y =1
and ¢=sinx+siny Show that,

- X+
i. tan’(n)= zy’ ii. 0<1<3
Hence find the values of x, y and z when t attains its maximum value.

56). (a). Using the identity cos’ @+sin’ @ =1 or otherwise, determine the real constants a and b such that
cos® O+sin® @ =a+bcos40-

Hence or otherwise

(i).  Sketch the graph of j = 8(@056 X +sin® x)-

.. . . . 5 1.
(ii). find the general solution of the equation cos® x +sin® x ==+ —sin4x.

b). Solve the equati tanl(x_1j+tanl(x+lj:£
(b). Solve the equation 2 ) 4

57).(a).State and prove the Cosine rule for a triangle ABC, in the usual
notation. In the usual notation for a triangle ABC, show that

0 2(cosA+cosB+cost_a2+b2+c2 1 1
1).

a b c B abc (ii). if

Vs
+ = then th le Cis —-
a+c b+c a+b+c en the angie & 18 3

(b). Express V3 cos@+sin 6 in the form R COS(@ — a) where R and ¢ are real.
Hence, find the general solution of the equation
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\/gcosz6’+(1—\/§)sin6’cosé’—sin26?—cos€+sin6?:O
(¢). Show that cos™'(-x)=z—cos™' x for —1<x<1.

58). (a). State and prove the Cosine rule for a triangle ABC, in the usual notation. Deduce that

az(b+c—a)+b2(c+a—b)+cz(a+b—c)
2abc

(i).cos A+cos B+cos C =

2£_(a+b+c)2
2

1,4 1 LB 1
(ii). —cos™ —+—cos” —+—cos =
a b 2abc

C

(b). Find, in radians the general solution of §in2@—2sind—cos@d+1=0

41 41 42
=t 1= , ﬂ =tan (—j = tan —
(c). If @ =tan [3} 4 ) and 7 9

Vs Vs
show that 0<a+ﬂ+7<E.Hence, show that 05+,3+7=2.

59). (a).State and prove the Sine rule for a triangle 4BC, in the usual notation. Let —] < k <1 .For a triangle 4BC,

in the usual notation, prove that if a—b=kc then
. [A-B C ksin A a A-B
(i). sin =k cos| — Gi). — 5 =-tanj——
2 2 l-kcosB b 2

(b).  Find the general solution of the equation ﬁ (Sin X+ Cos x)2 =cos2x.

(c). Solve for x: tan~' x+tan~' [gj + tanl[gj =—,

b

: =— =— . Deduce that
sin4d sinB sinC cduce tha

60). (a).For a triangle ABC, prove in the usual notation that

a=(b—c)cos§cosecB_C,

(b). Show that for any real value of @ the expression tan 6 —2 tan(&’ - %) cannot take any value between

-7 and 1.
(c).Express 5cos” @+18cos@sin@+29sin> € in the form of a +b cos(2t9 + a) , where a and b are constants

and ¢ is an angle independent of @. Hence or otherwise find the general solution of the equation

8(cos x +sin x)2 +2(cos x +5sin x)2 =19.

61). (a). Prove the identity

1 1 .1
cosa+cosﬂ—cosy—cos(a+ﬂ+y)= 40055(05+,B)sm5(,8+y)sma(y+a)
(b). Let f(x)=25in2§+2\/§sin§cos§+4coszg

Express f(x) in the form asin(x + 9)+b where a(> O) , band 6?(0 <0< E'J are constants to be
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determined. Deduce that 1 < f(x)<5.

Vs 1V
Sketch the graph of y = f(x) for — 3 Sxs T
(c). Let p>2g>0.The sides BC. CA and AB of a triangle ABC are of

lengths p+¢,pand p—¢q respectively. Show that sin 4—2sin B+sinC =0 and deduce that

A-C A+C
cos =2cos
1—tanx V4 Vs
62). (a).Let f(x)= Trtan’x for — 5 <x< 5 Express f(x) inthe form Acos(2x+ a)+ B, where A(> O),
X

2+\/5

4

V4 . .
B and 0((0 <a< 5] are constants to be determined. Hence solve the equation f(x) =

2442
4

Using the first expression given for f(x), show that f(x)= can be written as

7
2tan” x+4k tanx—k*> =0 where k =2—\/§ Deduce that tang = \/g—\/g+\/§—2_
7 /s
Also sketch the graph of y =2 f(x) for D <x< 5

(b).In the usual notation, state the Sine rule for a triangle. Let ABC be a triangle. In the usual notation it is given that

a:b:c=1:4:u where 4 and y are constants.

Showthat z*(sin 2.4+ sin 2B +sin 2C)=4Asin’ C .

63). (a). State the Sine rule for a triangle.
sin24+sin2B+sin2C _ 4ab

Show that — 3
sin” C c

for a triangle ABC, in the usual notation.

(b). Let f(x)=sin xcos(x + %) . Express f(x) in the form g cos(bx — a)+ ¢ where a, b, c and

Vs
a (0 <a< Ej are constants to be determined.

1V/4

/1
Let g(x)= 4f(x)+\/§ . Sketch the graph of y =g(x)  for ] Sx= FR

(c). Solve sin(4sin_1 x)= sin(Zsin_1 x)-

64) .(a) Show that cos®(a + f3)+cos” a +cos” B —2cos(a + f)cosacos f=1.

(b) Let f(x)=cos2x +sin2x+2(cosx +sinx)+1. Express f(x)inthe form k(l1+cosx)sin(x+ ) ,
where k and ¢ are constants to be determined.

f(x) \/— T T

Let g(x)be such that 1+ cosx {g (%) }, where 5 5
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Sketch the graph of y = g(x)and hence show that the equation f(x) =0 has only one solution in the range given
above.

(c) In the usual notation , using the Sin Rule for a triangle ABC,

show that a(b—c¢) cosecécoté =(b+c)’ tan(B _ stec(B — Cj .
2 2 2 2
65). a).State and prove the Sine rule in the usual notation.
The points 4,8 and C taken in the ascending order, lie on a straight line inclined at an angle @ to the horizontal.
AB = x and D is the point vertically above at a height / from the point C. CD subtends angles ¢ and S at 4 and B
respectively. Prove that,

_ xsinasin f
sin(ff—«a)cosé

i d_xsin(a+0)sin,6‘
S sin(8-a)

where d is the height of D above the level of 4,

b). Find,
i. the general solution of the equation gin @ —cos@ =1

1 1 1

. s . a1 : -
ii. the value of x satisfying the equation tan™ E —tan —=sin x.

66).(a)Write down the trigonometric identity for tan(a + £) in terms of tan ¢ and tan . Hence, obtain tan26 in

3tan @ — tan® O

terms of tan @, and show that tan36= >
1-3tan” @

Sx Sx
By substituting €= T in the last equation, verify that tanE is a solution of x* —3x% —3x+1=0.

Sz
Given further that x* —3x” —3x+1=(x+)(x* —4x +1), deduce that tan-—-= 2443

A4 1-cosd
(b) Show that tan” = =-—2% for 0<A<r.
2 l+cos4

In the usual notation, using the Cosine Rule for a triangle ABC, show that

(a+b+c)(b+c—a)tan2gz(a+b—c)(a+c—b).
(c) Show that si1171 (éj + sin*1 (iJ = sinfl (5_6j
5 13 65

1 .
67). (@) If f(6) =sin® @+cos™ ¢ . Show that /(0) = 1- - sin% 20
3
Deduce that 1 <f@A <1,
(b) Find the general solutions of cos3x.cos® x+sin 3x.sin> x=0

(c) State, in usual notation, ‘sine’ rule for any triangle. Show that
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2 2
i cos? B—cos2 C N cos? C—cos? A +c0s2 A—cos? B B . a” +b” —abcosc a

G b+c c+a a+b 0. (i) asin A+bsinB+csinC  2sin A

(o)
68).) i.Show that 2008(60"=0)=c0s0 _ = o g _ ggo.
sin @ C

ii.In the quadrilateral ABCD shown in the figure, 4B = AD, ABC =80° ,CAD = 20° <
and BAC = 60°.

A . . . AC o
Let ACD= o . Using the sine Rule for the triangle 4ABC, show that B 2co0s40™,

AC _sin(20°+ ) ’ oo° 8

Next, using the Sine Rule for triangle ADC, show that 4 B

sina
Deduce that sin(20° + &) = 2cos 40°sin « -

2c0s40° —cos20°

sin 20°

Hence, show that cota =

Now, using the result in (i) above, show that & =30°.

b) Solve the equation cos4x +sin 4x = cos2x + sin 2x

69) a) Solve cos20+co0s30=0 for0<O<r.
Write down ¢os28 and cos36 in terms of cos @ , and show that
0820+ cos30 =4t + 21> —3¢ - 1, where ¢ =cosé.
Hence, write down the three roots of the equation 443 +2¢% =3¢t —1=0 and show that the roots of the equation

15

) T 3z 3z
4t= —-2t—1=0 are COS; and COS?.Deduce that COS?= 2

b) Let ABC be a triangle and let D be the point on BC such that BD: DC =m:n .Where m, n>0 . It is given that
BAD =a and DAC = S . Using the Sine Rule for the triangles BAD and DAC,

mb sina
show that ——=——, where b=AC and c=4B.

nc sinf

70) a.Write down sin(4 — B) in terms of sin A4, cos 4, sinB and cos B. A

Deduce that

1.sin(90° — 0) = cos @ and
ii.25in10° = c0s20° —~/35in20° . 80° o 20°

b.In the usual notation, state the Sine Rule for a triangle ABC. B D C

In the triangle 4BC shown in the figure, 4BC =80° and ACB=20° . The point D lies on BC such that 4B =DC .
LetADB=a.

Using the Sine Rule for suitable triangles, show that sin80° sin(a —20")=sin20"sina .

oo o in20°
Explain why sin80~ =cos10” and hence, show that tana = > - .
c0s20° —2sin10°
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Using the result in (a) (if) above, deduce that o =30°.

_ 1, V4
c.Solve the equation tan ! (COS2 X) +tan”' (sin x)= 1

71) a.Write down sin(A4 + B) in terms of sin 4, cos 4, sin B and cosB and obtain a similar expression for sin(4-B).

Deduce that
2sin Acos B =sin(A4 + B)+sin(4— B) and
2cos A sin B=sin(A4 + B)—sin(4— B).

Hence, solve 2sin30cos20 =sin70 for 0<6< % ,

b.In a triangle ABC, the point D lies on AC such that 3p = DC and 4D = BC . Let

the Sine Rule for suitable triangles, show that 2sina cos f =sin(a +20) .

Vs
If a:f=3:2,using the last result in (a) above, show that & = R

4

T 1
c.Solve 2tan™ x+tan~' (x+1) = % . Hence, show that c0s (Z Y tan ™! (—D = _\/E '

3

72) a.Write down cos(A4+ B) and cos(4— B) in terms of cos4, cosB, sind and sinB.

Hence, show that cosC +cosD = 2COS(C;chos(C;DJ

Deduce that cosC —cos D =—2Sin[C;Djsin(C;DJ,

Solve the equation cos9x + cos7x + cot x(cos9x —cos7x)=0.

b.In the usual notation, state and prove the Cosine Rule for a triangle ABC.

T . 2tan x
Let x¢n7r+5 for n € Z . Show that SIn2x =

1+tan” x

In a triangle ABC, it is given that 4B =20 c¢m, BC=10 cm and sin2B :2_: .

Show that there are two distinct such triangles and find the length of AC for each.

1
c.Solve the equation sin™' [(1 + e_2x) 2 ] +tan ' (e") =tan"'(2).

20

BAC =@ and ACB = f3. Using
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