MATHEMATICS

MULTIPLES AND SUB-MULTIPLES

((=_Muttiples and Sub-Multiples < |

8§ Definition:

s B

angles of A” and the multiples of A by fractions like

A

° tan(

If Ais an angle, then its integral multiples 2A,3A,4A,

23

D OA = 2 sinA A 2tanA4 2cotA
® Sin = SINA COS = =
l+tan’ 4 1+cot 4

2tané 2coté
2 2

1+‘[an24 1+cot2é
2 2

. . A A
e sin A= 2s1n500s—

® cos 2A = cos® A—sin* A=2cos* A—1

1—tan® A4 B cot> A—1
l+tan’ 4 cot’ A+1

=1-2sin’ A=

A A A A

= cos’ ——sin’ = =2cos’=—-1=1-2sin’ =

® cOs A > > > >

l—tan24 cotzé—l
2R 2

1+tan2§ cot2é+1

2
\ 2 \ 2
/1+cosA A A 1+cos 4
=+cos— = Ccos—==
2 2 2 2
. 1/1_008214 =+4sin 4 :>SinA=i1’—1_C0S2A
2 2
° /l_ os 4 =isin£ :>sin£=i 1-cos 4
2 2 2 2

&~ |3

1+tan 4 cot4+1
+4| = =
1—tan 4 cotA—1

are called “Multiple

pesens are called “submultiple angles of|
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MATHEMATICS MULTIPLES AND SUB-MULTIPLES

cos A +sin A4
cos A—sin 4

= ‘IM = sec2A+tan2A4
1-sin2A4

B IcosecZA+1_ l1+sin24  cos2A4
cosec24 -1 cos24 1-sin24

cosec2A4+1 cot2A4

cot2A4 cosec2A4A—-1

\/1+cos2A -I-\/I—COSZA
\/l+cos2A —\/1—c0s2A

= cot (E—AJ
4

I1 1—tan 4 cotA-1
o tan| —— A4 | = =
1+tan 4 cotA+1

cos A—sin 4

cos 4 +sin 4

Icos ec2A-1 1-sin24  cos2A4
cosec24+1 cos24 1+sin24
cosec2A4-1 cot2A4

cot2A4 cosec2A4+1

\/1+cos2A —\/I—COSZA
\/1+cos2A+\/l—cos2A

cot (E + Aj
4

® tan(90° — @) —tan O= 2tan(90° —26)
tan(90° —40°) — tan 40° = 2 tan(90° —80°)
= tan50° — tan 40° = 2tan10°
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MATHEMATICS MULTIPLES AND SUB-MULTIPLES
|
| an2 A 2tan 4 2cot 4
. = =
|§§ l1-tan’ 4 cot® A—1
2tané 2coté
. tan A = 2A = 2
l—tan? > cot> -
2 2
l-cos24 [sec2A—-1 sec2A-1
" \1+cos24 \sec2A+1 tan24
tan24  1-cos24
T sec2A+1 sin2A4
= cosecZA—cotZA:ﬂ
1+cos24
2 —
2cot 4
00121—4—1
cotde 2 __Jl+co§L4_Jsed&4+l
° 2005;1 l1—-co4 \se4-1

2 A A

sec2A+1  tan24  1+cos24

tan24 = sec2A—1  sin24

= ﬂ =cosec2A+cot2A4

1—cos24

tan 4 +tan B _sin(A+B
tan 4 —tan B sin(A—B

)
)

A _
tan—=cosec A—cot 4 =1,CAA
sin 4

B sin 4 _\/l—cosA_\/secA—l
1+cos A4 1+cos A4 secA+1

_secA-1_  tan A4
tan A sec A+1

cot§=cosecA+cotA=w

sin 4
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B e BB

_l—cosA:

sin 4 \/1+c0sA _\/secA+l
1—cos 4 sec4—1

_secA+1  tanA4
tan A sec A—1

e sin 3A=3sinA-4sin®A
® cos 3A=4 cos®A-3cosA

3tan4d— tan3 A

otan3A=—2, If 4, 3A¢(2n+1)£,neN
1-3tan” 4 2
3cot A—cot” A4
e cot34= 3 , IfA34#nz,neN
1-3cot“ 4

e cot A+ tan A=2 cosec 2A
e cotA-tan A=2 cot 2A

tanA+2tan2A+ ......... + 2™ tan 21 A+2" cot 2"A=cot A
(or)
cotA-tan A-2tan 2A....... -2 tan2™ A=2"cot 2" A

If = 60° (or) 120° (or) 24001(or) 300°
e sin e.sin(a—e).sin(a+e)=Zsin39

e cos 6.cos(a—0).cos(a+0)= %cos30

® tan 0.tan(60 — @).tan(60 + &) =tan 36
if g =20°
tan 20°.tan 40°. tan 80° = tan 60"

-3
° \/2+\/2+\/2+ .......... nterms =2cos(275—+1J

. \/2+\/2+\/2+ ......... J2+2cos0

7
=2cos (z—j Where 'n' is the number of square roots.

Y
cos 0.c0s20.c0s2°6.......... cos2"'0 = sm. ¢
2"siné
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MATHEMATICS MULTIPLES AND SUB-MULTIPLES

€.9: c0s20°.cos40".cos60°.cos80°

_ sin2*.20°
 2%sin20°

_ sin8(20%)

" 16.5in 20"

_sinl 60"

" 16.5in 20"

_ 1 sin(180° -20")
160 sin20°

1 sin 20°
16 sin 20°
1
16
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:§§ a,  arethe solutions of a cos &+ bsin@ =c then

. . 2bc
e sin a+smﬂ=ﬁ
a” +b

C2 —612

e sin¢. sin f=
a’ +b?

2ca
e COsa +cosf=

a’ +b*
2 —b?

® COsS @ COs ﬁ=ﬁ

a“+b

2ab
tan o + tan f=———

c? —b?

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
2ab |
- |
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g B ]

e tan o tan f=
a

e tan—+tan—=
2
a

e tan— . tan—
2

a
e cot—+cot—
2

e SIN22— =
2

e COS7—
2

2ol

c? —b?

B 2b

c+a

ﬂ c—a
2 c+a
,B 2b

c—a

0 0
L e W W sy
N 2

1° \/—+

cos 22— =

\/ + 2—s1n 67—

10 10
\/_ 1—cot67§

tan 22—
2

0 0

c0t225 \/_+l—tan67%

\/2\/_\/_1J4\/_\/_

22

10\/ V244341 \/4+\/6+\/§
22

® tan 7— (\/_ \/_)(\/_ 1)=cot82%

=sin 82—
2

0
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MATHEMATICS MULTIPLES AND SUB-MULTIPLES

° tan37lo :(ﬁ—ﬁ) (\/5+1) =cot57%

2

0

etans2) —(542) (2 1)=cor37]

* tangzéo - (V3++2) (V2 +1)= cot7%0

* tan18°=1/4/5-38 tan 36°= /s 25

e Jl+sin24 =+(cos 4 +sin 4)

= cosA+sin A=x+/1+sin24
® Vl-sin24 =+ (cos 4 -sin 4)

=cosA—sin A=++/1-sin2 4
- A . A
o 4l+sinA=% cosz+sm3

= cos§+sin§= +./1+sin 4
e V1—sin A4 :i[cosg—singj

= cosg—singzixﬂ—sinA

e

1° 15° 18° 1° 36° 1° 75°
75 22— 675

2
Sin | Js_2d6—2v2 | NB-1 | 51 22 | J10-245 | 2442 | B+
4 P2 4 2 4 2 2J2

Cos | fsravo+242 | VB+1 [ 01245 | 242 | 5+1 J2-42 | V31

4 22 4 2 4 2 22
Tan | (B-v2)(N2-1) | 2=3 | Jl0+245 | V2-1 5005 | V241 [ 2443

4

@t [ (V5+42)(+2+1) | 24453 (5+245) J2+1 ( 2] S2-1 | 2-3
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TEACHING TASK

I I
| |
I I
I I
| LEVEL -1 |
Il) MCQ’s with single correct answer I
|1 1+sin6—-cosO |
I 1+sin® + cosO I
| 1. tan9 2.cot9 3.sec9 4.cos ec9 |
| 2 2 2 2 |
IZ sin 360 I
| 1+2cos26 |
I 1. cos® 2. sind@ 3. —cosé 4. _sin@ I
|3 . [1-cos@ N 2x |
I ' l+cos® 1-x° I
| L.sin® 2.cos0 3.tan0 4.cot0 |
:4.. COSPA + sinA = 1- k sin? (2A) = k= :
1 1 3
I I.Z 2.5 3.Z 4.1 I
I5. c0s310° + cos3110°+cos3130° = I
I I
I 1% 2% 3.% 4.% I
IG. c0s?25° + cos?95° + cos 2 145° = I
| |
1 3 3 1
I lL— 2.= 3.= 4.— I
| 2 2 4 V2 |
I I
7. K 4-B=60"then cos’ A+cos’ B—cosAcosB = |
I I
| 1 3 5 1 |
I 1) 1 2) 1 3) 1 4) 5 I
1B.  x*y?=1=>(3x-4x%)? + (3y-4y3)* = |
I 1.1 2.2 3.3 4.4 I
| , 3w , 4 |
|9_ cos ?+cos ?= |
| |
| 1.4/5 2.5/2 3.5/4 4.3/4 |
| |
I I
| |
I I
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I1o.

l11,
I

I12.

1
1
1

3
4.
5.
16.

17.

18.

19.

2p+B=T o [1rsinB _
2 1-sinB

1.tanA 2.cotA 3.tanB

9<%,\/2+\/2+ 2+2cos80 =kcosé then k=?

1.2 2.4 3.8
8sin0cos0.cos20cos40 =sinx = x=
1.160 2.80 3.40

4 co0s40° - 3 sin 50° =

1 1 ey
L.— 2.— 3.7
2 V2 2

Cc0s2720 - sin254° =
l.ﬁ 2_£ 3_£
2 4 4

sec 72°-sec 36° =

1.2 2.~ 3.4

I§180° < 0 < 270°,sin0=—%,then cos%:

-1 1 1
RENT) 2) Jho 3 10
A _ Coja = 3sin2a +4cos2a =

3
1.5 2.4 3.3
LEVEL-I
sin@+sin20
1+ cos0+cos20
0 0
l.tan— 2.cot—
5 5 3.tan0
cos A —cos3A N sinA+sin3A
cosA sinA
1.1 2.2 3.3

4. cotB

4.16

4.320

4) 10

4.1

4.cot0

4.4
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MATHEMATICS MULTIPLES AND SUB-MULTIPLES
I I
| 1-tan®30° |
PO Ttz |
1 2.1/2 3.2 4.0 I
I21 . cos3A sin3A + sin®A cos 3A =k sin 4A then k=7 I
I I
1 3 1 5
| 1.— 2.— 3.— 4.— |
| 4 4 2 2 |
I22 c0s?10° + cos?50° + cos?70° = I
I 1 3 I
| l.— 2.1 3.— 42 |
2 2 )
I I
123.. sec (45°+A) sec (45°-A) = |
| 1.sec 2A 2. cos 2A 3.2cos 2A 4.2 sec2A |
I I
I cosz[ﬂ—Aj—sinz(n—Aj I
| 4 4 |
:24 cosz(;r + Aj + sinz(;r + Aj - I
I 1. cos 2A 2.tan 2A 3.sin 2A 4. cot 2A I
|25 cosA+sinA_cosA—sinA_ |
77" cosA-sinA cosA+sinA |
| 1.2tan 2A 2. 2 cosec 2A 3.2cot2A 4.2 sec2A I
I - I
Sin20
6. ——= I
|26 14+ Cos26 |
| 1) Sin0 2) Cot0 3) CosO 4) Tan6 |
I27 Cos30 I
| 2Co0s260 —1 |
I 1) Sin6 2) Cotf 3) Cos® 4) Tand I
I28 tan(%+ Aj+tan (%—AJ = I
I 1) 2sec24 2) 2sec2A4 3) 2tan24 4) 2cosec2A I
|27 Cos30 B |
I © 2005201 I
| 1) Siné 2) Cot0 3) Cos® 4) Tano |
I I
128 tan(%+ A)+tan(%—Aj: |
| |
| 1) 2sec24 2) 2sec24 3) 2tan24 4) 2cosec2A |
| |
I I
[ |
I I
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|
|27 Cos30 B
[~ 2Cos26 -1
I 1) Sind 2) Cot6 3) CosO 4) Tun
Vs Vs

tan| —+ A4 |+tan| —— 4 |=
28. (4 ] (4 j

1) 2sec24 2) 2sec24 3) 2tan24 4) 2cosec2A

29.

30.

31.

32.

33.

34.

35.

: . 1° 1%
A quadratic equation whose roots are Tan225 and C0t225 is

1) x> —22x+1=0 2) 2x* —\2x+1=0

3) x2+2\/§x—1:0 4) x2—2\/§x—1:0

J2+2(1+ Cosdd) =

1) cos A4 2) cos2A4 3) 2cos 4 4) 2cos24
Sin’0 + Sin360 B

cos’ @—Cos36

1) Tand 2) -Tanf 3) Cotd 4)-Cot6

10
If€<225 then \/2+\/2+\/2+2C0546’ =

1 o [
D 2) 2cos 0 3) 2‘3055 4) 2C°SZ
sec80—1
sec40 -1

tan 46 tan 86 tan 664 4 tan 660

) tan 260 ) tan 260 ) tan @ ) tan 260

J1+cosx ++/1—cosx _
If m<x<2z Then VI+cosx —4/1-cosx

1) cot(fjtzj 2) cot(f—zj 3) tan(ﬁ—zj 4) tan(f+£]
2 4 2 4 2 4 2 4

a-p

If sina+sinf=a and cosa+cosF=>b then 5 -

4+a’ +b’ 4+a* b’ 4-a*-b’ [4+a’ +b’
) BN 2) {y|—5 7 ) [—77 4) £ |—F—7—
a —-b a +b a +b a +b

VIII - CLASS

47



MATHEMATICS

MULTIPLES AND SUB-MULTIPLES

|
I36.

|
|37.

I38.

40.

41.

V4
if (1+tana)(1+tan,6):2 ae(oagj then o =

1 i 2 - 3 z 4 z
) 10 ) 20 ) 30 ) 50
If 4=sin45°+cos45° @nd B =sin44° + cos44° then
V4>B 2) 4<B 3) 4=B 4) None
Ifin a triangle ABC, sin 4cos B=1/4and 3tan 4 = tan B,then the triangle is
1)right angled 2) equilateral 3) isosceles 4) None
If y=(1+tan 4)(1+tan B) where A—B=% then (y+1)" is
1)9 2)4 3)27 4)81
cotd S

+ _ .
Let f(0)= T+ oot and a+p 2 then the value of f'(a) f(B) is
1)1/2 2)2 3)-1/2 4) None

cos(x—y) . cos(z+1)
cos(x+y) cos(z—1)
M 2)1 3)2 4)-2

If =0 then the value of tanx.tany.tanz.tant=

LEARNER’S TASK

«1i1+» BEGINNERS (Level-1) <«HI»

1.If tan@ = hthen cos20 + bsin 20 =

(A)O (B) 1 (C) 2 (D) 3
2. C s— cosﬂ cosm cosﬂ_ ________
15 15 15
(A) - ®) © - D) =
16 8 4 4
3. If k = tan 25° then uth:
k+1 k-1
(A) 2cosec130° (B) 2cosec4s’ (C) 2sec130° (D) 2sec400°
tan3 4 . _
4. — =k then find the value of tan> 4 in terms of k
3= B) 2] ©) <22 D) £33
3 k-3 3k +1 3k -1
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|
I5 i Cosazg, c0s = then cos (_a;b’j:

| 13
| 1 65
|( ) (B) 5 (C) o
|
IG sin?42° —sin?12°=
| _
w2 B B! © L1
| CoOSx Slna
I7 If p b then 4 cos2a +bsin2a =
| (A)a (B) b ) 1/a
8. If cos20 = xthen sin@ =
|
| 1-x* 1—x 1+x
I (A) > (B) > (C) >
9- c0s20°.cos 40°.cos 60°.cos 80° =
| (A)1/2 (B) 1/4 (C) /8
|1 0. sin?22° +sin® 38" +sin” 22°.sin* 38" =
| (A)1/4 (B) 3/4 (C) 5/4
1. cos? 84° +cos? 24° —cos 84%cos 24°=

(A) 1/4 (B) 3/4 (C) 5/4

«1 i+ ACHIEVERS (Level-1l)

SOLVE THE FOLLOWING

4
1. IftanA = gthen find
(i) tan2A (i) tan3A  (iii) cos2A
J5-1
8

2. Prove that sin® 72° —sin* 60° =

o IT . 211 . 311 411 5
Sin —.S1Im ——.S1n —— sm—:—
3. Prove that 5 5 s T

4. Show that cos®9° —cos*81° =cos18° .
6sin 6’ —8sin’ 6"
8cos’12° —6¢os12’
B. Find the value of tan9° —tan 27° —tan 63° + tan 81°
l?. Find the values of (i) sin18°sin54° (ji) 2cos ec9’.sec9’

5. Find the value of

(D) 65

D) f+1

(D) ab

(D)

(D) 1/16
(D) 1/2
(D) 1/2

o« »
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: NI EXPLORERS ( Level -11l) 3 B ¥ R

IM) MCQ’s With More Than One Answer Correct
I

1. If Aand B are acute angles such that sin 4 =sin> B,2cos> 4 =3cos’ B then

|y g1 LI LI 50l
A A= B) 4=3 () B= B 73
2. cos2A =
1—tan® 4
(A) cos®> A—sin® 4 (B) 2cos®> 4-1 (C) 1-2sin*4 (D) 1+tan® A
KEY

®®d LEARNER’S TASK :

® BEGINNERS: 1.B 2.A 3.C 4D 5A 6.D 7A 8B 9D

I 10.B11.B

I 24 44 7 J5-1 1

® ACHIEVERS: 1. -2 _** ' 2 3.4 4. =,

:_ 7 N7 25 T A5+ 2 M5 +1)
Ig EXPLORERS: 1.A,C 2.A,B,C,D
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