[POLYTECHNIC TUTORIALS FOR ALL BRANCHES BRYVN SRR i=lelo) o] Vi=i 3%

TRIGONOMETRIC RATIOSOF COMPOUND ANGLES

1) Show that tar%5° + A).tan(45° — A) = 1 11)If tan@=v3 and taw=2-/3, show that @ - @):E_

. 1° . 1 V3+1
2) Prove thaSin? 52 - — Sin® 22— = —= 12) If sinAzg, cosB:%find sin(A+B) Ans%

c0s27%+sin27°
c0s279—sin279

cos11%+sin11?
c0s119-sin11°

3) Prove that =cot 18°(or) tan72°

13) Prove that = tan56° or cat34°

4) If A+B=45° show that (1+tanA)(1+tanB)=2

c0s37%+sin370_

=cot 8°
c0s370-sin370 co

14)Prove that
5) Prove that cdso"cosl0°+sin70°sin10°:%

cos 199~ sin19?
c0s199 +sin199

15)Prove that = tan26°

(tanA+secA—1)cos A_1+sinA
sinA+cosA-1 CosA

7) Prove that sin245°-sin215°:§.

‘ 2me0 2,203 18)If A+B+C=90° ,then prove that
8) Prove that sin“75° — cos“45 vy
(2) tanA.tanB+tanBtanC+tanCtanA=1
! V5+1
9) Prove that cos“$EEMEeES, - 8 (2)  cotA+cotB+cotC=cotA.cotB.cotC

6) Prove that

16)if A+B =135°, prove that (1+cotA) (1+cotB)=

cos (a—pB)__1+sinA
cos CcosA

10)Prove that c05215°-cosz75°:§. 19)Prove that

TRIGONOMETRIC (MULTIPLE AND SUB MULTIPLE ANGLES)
1) Prove thatéos A + sin A)?= 1+sin?A 12)Prove thatccosecﬁ _secd _,

. 3 .. o ey D osec 30 sec30
2) If S|nA=§, find (i) sin2A cos2A (i) sin3A
3) Prove that

cos2A__Cot(45-A)
1-sin2A

1+C0s2A=COtA sin2A 14)Prove that Tar(3 + A)- Tar(§ — A)=2tan2A
cos* A - sin*A=cos2A. 15)Show that cc@ + A)+ cotG — A)=25ec2A

4) Prove that 16)Show that sin@+sin20

13)Prove that

=tand

1+cos0+cos20
£0s0+sin® cosO—sind

17) Prove that

co0—sin® coB+sinb

sinx.sin 60° — x).sin(60° + x) = %sinBX

=2tan®
Cosx.co660° + x).co460° — x):i cos3x

17)Prove that tan8A-tan5A-tan3A= tan8A.tan5A.{pn3A

5)
6)
7)
8)
9)

10)Prove that

11)Prove that

TanA.tar(g + A).tar(g — A):tanSa

Coto-cot20=cosec®

in20
Prove that———=cot®
1-cos20

tan20
Prove that——=tar@
1+sec20

in26
Prove that——=tand
1+cos20

Prove that—=>52% —tane
sin 20

sin2A CcosA A
Prove that———. = Tan=
1+co0s20 1+cosA 2

sin20 cos® ___ 0O

1+c0s20 ' 1+cos® 2
sin20 1-cosO 0

. =tan-

1-cos20 cosO 2

18) Show thatcos®@ — sin®@=1- sin?20
19) Show that cos® = 16c0s°0 - 20cos30+5cod
20)Prove that cono"cosso"cogo“cosm“:%.

21)Show that co];0°cos50°cos70°:§.

22)Show that sirl0°sin50°sin70°:%

23)Show that co20°cos30°cost0°cos800="2
24)If a. sinx = b cosx,

show that a cos2+ b sinx = a.
a§ec 806—-1 _ tan80

sec40—1  tan26.

25)Prove th
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26)If tan a %, then prove that tan 2a = tan b 29) Prove thalIN(60° — A)SIN (60° + A)=; [3 — 4SIN?A]

27) Express sin@ in terms of sir® (or) 30)Prove that Tﬁ + A) Tan G - A):1
Show that sin 8 =16sin%0 — 20sin30+5sir®

28)If x+§ = 2cos 0, then show that2+X12=2cos$

TRANSFORMATION OF PRODUCTSAND SUMS

1) Prove that 8) Prove thaf>r2 72 _cq58A

. SECA  COSECA
a) cos (2x-3y) - cos (3x-2y)=2R=) sin(*Y) g) SindAsin7AtsinAsiniia
b) sin?A+sin?B

Sin3Acos7AteinAcosiia — LANBA
=tan(A + B) in3Acos sinAcos

sinAcosA—sinBcosB 1 ) ww =tanl2A

0
¢) c0s10%cos30°cos50°%cos70%= 11) ggss ;gicco(;sslxi COtBA
sin 7A+sin 5A
c020°c030°cos10%cos80°= A ) Sin 15A+sin 5A

cos 15 A+cos 5A
) Sin 8A+sin 6A

=tan7A
cos 8A+cos 6A
) . 3 ! ; 2 ) sin A+sin 2A+sin 3A+sin 4A _ COtA
If sinx +siny = and sinx-siny : cos A+cos 2A—cos 3A—cos 4A

Prove that 15) If A+B+C=mn(or 180°) , then provethat following
X-Y X+Y identities
BCOI( ) 1L CO( ) (o) a) sin2A +sin2B +sin2C= 4sinA.sinB.sinC
gtar(x”) 15 tar(T) b) sin2A-sin2B+sin2C=4cosAsinBcosC
If sinx + siny=a and cosx - cosy =b sin2A+sin2B-sin2C=4cosAcosBsinC
sin2A-sin2B-sin2C=-4sinAcosbBcosC
Show that cos2A+cos2B+cos2c=-1-4cosAcosBcosC
C0s2A-cos2B+cos2C=1-4sinAcosBsinC
cos 2A + c0s2B —cos 2C =1-4 sinA sinB sinC
tanA+tanB+tanC=tanAtanBtanC
that talﬁ%ﬂi) =% i tan2A+tan2B+tan2C=tan2Atan2Btan2C

Show that b taw = a ta, if So<P_2+b ) tar; tanzstar tang +tarj tarf =1
sin(x—B) a-b’

=tanl10A
Sm6°sm42°sm66°sm78°:;

Cosﬁ“c09420c0566°cos78°:%

S|n(x+y) > and cos(x+y)— = b2
sink +sinf=a and cox - cosp =b,then prove

sin?A+sin?B+sin?C =2+2cosAcosBcosC
[)  sin?A-sin?B - sin?C =-2cosAsinBsinC
16) if A+B+C =270, then prove
C0s2A+c0s2B+c0s2C=1-4sinAsinBsinC
A+B+C=90° show that

17) If A+B+C = = prove thAt,
TanA.tanB + tanB tanC +tanCtanA =1 e, 2é+ N2 C=AC0SACOSBEOSC
CotA +cotB+cotC= cotA.cotB.cotC . sin sineL=acosAcosbeos

If tan(cc+B)= 3tanc,then
show that
sin (2x+@B)+sinec =2sin 3.

INVERSE TRIGONOMETRIC FUNCTIONS

1)  Prove thasin 1x + cos‘1X=g show that
_ _ -1 2x 1-y _ -1 y
2) Prove thasec™1x + coses 1X:g sin (1+X2) +cos™ (1 ) =2tan (1 Xy)-
-1 1) + -1 (l): -1 (l) Solvetan!(x— 1) +tan‘1x+tan"(x+) tan~13x.
3) Prove thatan (3 tan™" (Z)=tan™" (). )

Prove thatsm-l( )+sm 1 (i =

Do T thatan’l( )5 1( ) an ! (5) Prove thakin™! (4) +sin™1 (13
5
(

|
[}
=
m
KA
P
ale
wulw

H

H

=cos~
5) Prove thatan=1 + tan~12 + tan~13=m.

6) If cos~'x + cos 1y + cos~'z=m. Prove thatot™* g) tan~ (
Show that xy+yz+zx=1
Then prove thak? + y? + z? +2xyz=1
7) tan"!x + tan~ly + tan~1z=m,
Prove that Xx+y+z = xyz. Prove thatan™
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..;
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Prove thatan~! G)
Prove thatan™! G)
)
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16)  Prove thakec™! G) +tan! (%) =cot™! ( . 25) cos‘li +cos™! (%)z(-),

2 2
17)  Prove thatan~1x + cot™! (ﬁ)zg. Show that— 2¥cos+ L =sin?6.
1-x 4 A Ab b

18)  tan (%) +cot™ (%) =tan"! (Z) or cot* () 26) If cos™? (%) +cos™1 (X):(-), prove that

19) tan™! G) +tan! G) +tan~! (%) +tan~! (%)22 9x2 — 12xycod + 4y2 =36sin20.
20) tan~(n)-tan"!(nZ+n+1) + cot~1(n+1)=0. 27)  Solvesin~!(1 —x) + cos 'X=sin"1(3x — 2).
21) tan! (%) +sin~1 (%) =cot~! (%) 28) tan7! (ﬁ) +tan~! (i) =tan~12.

22) tan! (%) +tan~?! G) =cot™! (%) 29) tan"!(1+x) +tan"'(1-x)=tan™! G)
2

23) cosec! G) +2cot™13 =(§) 30) cos7! (:22) +sec! GJ_':Z) =2tan"'x.

24) sin[cot—1?+ 2tan‘1ﬂ=\/i_.0

TRIGONOMETRIC EQUATIONS
1) Solve tan?6=3 Ans. (i) 6 = nn—g ,0 = nnig

4 sin?A-3=0 Ans. (i) m +(—-1)" %, nw +(-1)" <

2) Solve Zin%x-5cos x = 4.A Ans. cosx=-2,cosx=1/2
3) Solve sinx-sin 2x + sin3x — sin 4x = 0
4) Solvesin® —-sin® +sindD —-sind =0
5) Solve 8sin30=sin 3

6) Solve atan x + b sec x = ¢, show that @) =

2ac
22—c2"

7)  Solve co® ++/3sin@ = 1 Ans.e:2nni§ + g
8) Solve cos x + sin X = cos 2x
9) Solve cos B +cos 28-cos 56=0 Ans. case(i} case(ii)ezznT1T +3

Solve sin® cos 20=sin 3 cosO =0 Ans. case(i%? + ﬁcase(ii)m

Solve the following trigonometric equations.
. 4+ co® — 6sin20 = 0 Ans®=2rw+ %, 2 + cos ! (- 2)
2sin?0 + 3coB —3=0 AnsB=2nr, 0=2rm+ -

2cos’0+3shB=0 Ans0=nx+ (—1)" (— g)

. sin2@ + sih @ — 1=0 Ans@=nm+(—1)" 2, 8=nr+(—1)" (3)
. 2sin?0 = 1+co AnsB=nm+ (-1)"(= %)

cos 3x +8cos3x=0 Ans.@=nmtz, 8= (2nt1) 3
. sin@+ sin A + sin P =0

2un

3
sin 59 + sin@=sin B Ansﬂ=?, nm ig
tan?(0/2)+secf/2)=1

. coSO+ cos®=cos® Ans.0= ig,nni
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MATHS-1,TRIGONOMETRY

sin30+sin%0coP -cos?0sind -cos30=0

Ans.9=?, nm + Tan™?! (%)

tan@ +tan D +tan P =0
.sin@sinP=sinPBsind
. cosDcosPB=cos®cosD

. Sin @ cos D= sin D coP
. /3 cosB+ sin0=v2

. 2 cosed - cotf=v3
2 cosB+ 4 sinB + cos B - sin D=3

SOLUTIONSOF TRIANGLES
SOLVE THE TRIANGLEAABC
a) A=2,b=/2,c=/3+1
Ans. A=5°, b=30°, c =105°
A=13,b=14,¢c=15
Ans. A=53%13’, b=59°49’, c =67°38’
A=2,b=2v/3 ,c=4
Ans. A=30?, b=60°, c =90°
A=1,b=2,c%3
Ans. A=30°, b=90°, c =60°
A=1, b=/3 , c=2
Ans. A=30°, b=60°, c =90°
b=1, c=/3 , A=30°
Ans. A=1, b=30°, ¢ =120°
A=2, c=/3 +1,b=60°
Ans. bx/6, b=45°, ¢ =75°
A=2, c=/6 , c=60°
Ans. A=1, b=30°, ¢ =120°
A=10,b=45%,c=68°18’

COMPLEX NUMBERS
1. Express the following in the form a+ib;

= Ans. 0+i(1)

3+i\2
b (55)
(1+i)(1+30)
c) (1+5i)
1+8i
d) 5-2i
(1+i)(2+0)
(3+i)

a)
7 24
ANS. A_ZS b—'z—5
9 7 .
Ans.ﬁ+ﬁl
11 . (42
AnNS. -5 + l( )

39
e) Ans.% + i(%)

_nm o_nm
Ans.G—10 ,0

Ans.0=nn ’T+

nm

4
2nm

L
— 14

Ans.@=nm+(-1)" -+ 3

Ans.@=nm+(-1)" =, 8=2nn+>

Ans. A=66°42’ b=7.71c¢ =10.12
b=34,A=31°32'c=98°51’

Ans. A=23.34, b 49937’ c=44.1
A=2, A=30°, c =30°

Ans. A=/3, b =120°, c=2
c=v2 ,A=45°, b=105°

Ans. A=2, b /3 + 1, c=30°
c=3.78, A=37°, b=840

Ans. A=2.654, b =4.385,59°
A=9, b=65°,c=15°

Ans. A=100°, b =8.3,c=2.4
A=18,A=43° b=64"

Ans. c=25.24, b =23.73, 23°
A=2,b=/6 b=120°

Ans. A45° c=15%¢c=/3 -1
A=10, b= 16/2, A=30°

Ans. ¢=19.32, b +05°, c=45°
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2-3i 6 . (17
f) 3+4i Ans. 25 ! (E)

Find the conjugate of the following complex numb@5i) (-4+6i) Ans. -38+8i
Find the Additive inverse of
(2+3i)(4+2i)) Ans.2+il6 is -2-i16
2i 2. 4 . 2 . 4
1z AnS.El—EIS = +§
Find the multiplicative inverse of

2+3] Ans 23

13
-14+8i
Express the following in the modulus Amplitude fofpolAr form)

1+iW/3 3+

find the real And imaginary parts of the following

4421 Ans.0, 2

1-2i

2 13 26

s AnS.E, Zc

1+i\5

() Ans.0,1

Find the modulus of the following complex numbers
(3-4i)(2-3i))  Ans.2

3+2i)2 13
g Ansl_
4-3i 5

3—-4i 5
5+7i Ans'\/74
3-4i 1
e NSk

Find the Additive And multiplicative inverse of t@lowing complex numbers
. 4 .3

4+3i Ans. -4-3|,2—5 — b5
9 V5

Ans. -2+V5, % + i?s

=2 _\5
Ans. -2- 5,;—1?

2+iV5
2
2-iV5
2i 4-2i i
1-2i Ans. 5 "1'5
Find the Z, if z=1+i4/3  Ans. 49
Express the following in the modulus-Amplitude form

V3 +i Ans.2 [cos (g) + i sin (3)]

6
3+4i Ans.5 [cos (tan‘1 g) + isin (tan_l g)]
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