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Chapter Elght Activity page no. 575

T rlgonometry
Exercise-8.3

After completing the chapter, the students will be able to—
1. find the ratios of negative angles (— 0).
2. find the trigonometric ratios of different angles.

3.
4.

find the trigonometric ratios of the angle (n. gi 0) for integer n(n<4).

solve simple trigonometric equations.

(,E
Exercise Questions ¢ pﬁ

m 15 Exercise Questions ¢
s

. . . Practice the Solutions of this part properly. It will help you to
Exercise QUGStIOI’]S and Solutions ﬁ?ﬁ n solve the Creative Questions easily.
o

1. IfsinA= \/— then find the value of sin2A. » EXDLS-.;]:IIOI’;Z Tﬁtreénodpiosp:giesrzdze: 4 ur;lzt,+ag£acen5t
ide = 3 uni V| use = / =
1 1 unit
@ N7 ® 5 © 1 @ 2 ) L
2 2 . _ opposite side ﬂ
B Explanation: sinf = i. correct, because tan6 = adjacent side ~
B 4
\ﬁ ii. not correct, because sinf = M T
sin A=sin45° . A=45° hypotenuse ~ 5
Now, sin2ZA=sin (2 x 45°) =sin90° =1 iii_ correct. because cos20 = (adjacent side)®> 9
2. Inwhich quadrant the angle 300° lie? ‘ ' ~ (hypotenuse)®> ~ 25
% 'I":r::f:j g igﬁ?:hd ® Answer to the questions 5 and 6 on the basis of
Explanation: The direction of negative angle is the following figure:
clockwise and the direction of positive angle is b a
anti-clockwise. BN
A B
-300° 5. sinB + cosC = solve?
3. Ifsin@ + cosO = 1 then find the value of 6. @ % ® %
i. 0° ii. 30° iii. 90° 2 4 2 b
Which is correct of the following? a+b @ Za 5 ©
® iandii ® iand i ab Af"c+ bAc
© iiand il @ i,ii and iii o Explanation: sinB + cosC = 5~ + 7~
Explanation: B P BC BC
i. The equation is satisfied by 0° . § = 0° _b.b_2b
it does not " " 30°. a a a
. " is " rgpe - 9 =090° 6. Which is the value of tanB?
4. From the figure- A a b
_4 @az—bz ®a2—b2
i. tan@ = 3
© == @ )
ii. sin@z% 4 a?—b? a2 —b?
AC b
9 Explanation: tanB =
iii. cos?0 = 2 B 3 C B AB ~ . [22 _ 2
Which is correct of the following? [Since, AB =/BC?— AC? =+[a? + b?]
@ iandii ® iand iii . Lo :
© ii and i @ i.iiand iii o [N.B.:- The equation given in the text book is not correct]
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Trigonometry
7. Find the value of:
(i) sin7xn
Solution: sin 7z = sin (14.g+ O) . Here, n =14 is

an even number. So, sin will remain unchanged and
the sign of sin will be negative, since the angle lies
in the third quadrant.

.:gn@45+o):7gnm:o

2
.. The required value = 0
. 1w
(i) cos 5

Solution: cosll.g = cos(ll. g + O)

Here, n = 11 is an odd number. So, cos will be changed
into sin, and the sign of cos will be positive, since the
angle lies in the forth quadrant.

11 .
cos—7T = CO0S (ll. . 0) =sin0=0
2 2
.. The required value = 0
(iii) cotllm
Solution: cotlln = cot (22. ﬂz +0)

Here, n = 22 is an even number. So, cot will remain
unchanged and sign of cot will be positive, since the
angle lies in the third quadrant. cotlln

= cot (22.% + O) = cot0 = Undefined.

tan (— Z%R)
. 23 .
Solution: — tan Tn [Since, tan (— 6) = — tan@]
T
=—tan (47: - 6)
- ( s #)
=-—1an X5~%

Here, n = 8 is an even number, so tan will remain
unchanged and the sign of tan will be negative,
since the angle lies in the fourth quadrant.

—tanf=L
=tang =

1
.. The required value = T
3

(iv)

(v) cosec 12_7:
. 19
Solution: cosec Tn = cosec (67[ + %)

_ n,.T
= cosec(lz x5 + 3>

Here, n = 12, even number, so cosec will remain
unchanged and the sign of cosec will be positive,
since the angle lies in the fourth quadrant.
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(vi) sec (— 25775)

. 25
Solution: sec (TR)

sec (2577:) [ sec (— ©) = sec 0)

_ T
=sec (127: + 2)

T T
=sec (24. 5 + 2)

Here, n = 24 is an even number and the angle lies in
the fourth quadrant.

.. Sec (— —an) =sec I Undefined.
2 2
o . 3w
(vii) sin 6
. .31 .
Solution: sin _67: =sin (57: + %)

: T,
=sin (10. 2 + 6)

Here n = 10 is an even number. So, sin will remain
unchanged and the sign of sin will be negative, since the
angle lies in the third quadrant.

= sinﬂ
-6

. n omy_ 1
o sm(10.2+6)—72

.. The required value = —%
(viii) cos (— 2%“)
Solution: cos 2%7: [.. cos (- 6) = cosO]
=cos (41[ + %)

_ T, T
—005(8.2+6>

Here, n = 8 is an even number. So, cos will remain
unchanged and the sign of cos will be positive, since
the angle lies in the first quadrant.

_ T
=Cosg
T T
cos |8 2+6)
3

ol

.. The required value =
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8. Prove that,

n, 13w 9m
(i) cos 10 T€0sTy *+ 0S4+ CosTy 10

. _ o Ain 13n 9_ s
Solution: L.S. = cos 10 + C0S 10 + cos 10 + CoS 10

= ooz 1) » v+ 5 s - ) o
=Cos Tl',—lo Cos{ T 10 Cos TE—lO CO%

e Sm 3 o L

= €08 70— C0S75 — COS 75+ COS 7

=0

=R.S

17n 13n 9n
- €0S 7+ €0S 7 5"+ COS 75 + cos =0 (Proved)

. 5g., 7m, 1lm
(ii) tan 2tan12 tan12 tan - =1

Solution: L.S.

5. 7n, 1lln
=tan 2tan 1 tany 2tan 12

= tan15° tan 75° tan105° tan165°

=tan15° tan (90° — 15°) tan(90° + 15°) tan(180° — 15°)
= tan15° cotl5° (—cotl5°) (- tanl5°)
1
— 210 2150 — 2150  —m——— —
= tan“15° cot15° = tan<15 X anige - 1R.S

T 51 n 1ix
sfanjstan o tan o tan 55 =1 (Proved)

5w 8r (7
2_ 2_ 2= 2=~ —
(ifi) sin®Z +sin®7; +sin*=" +sin*7; =2

5n 8n I
L _ ok oon .8 L 9¢
Solution: L.S. = sin 7 + sin 14 +sin 7 +sin 14
ot -(E E)2+ : ( +E)2+ -(L_E)Z
—sm7 sin 27 sin{m 7 sin 5*7
=sin 7 cos7 —sm7 cos7

T T T T
—qin2—= + 2— + i 2—+ 2 =
Sin 7 Cos 7 sin 7 Cos 7

=2 (sin2%+ cos? %) =2=RS

5n ,8m In
2 2— _— 2_
. sin 7 +sin 14 +sin? 7 +sin =2 (Proved)

i 13x 5n 11n
(iv) sin 3 008 g~ —COS 5 smT—l
Solution:
. In 13n 57 . 1lln
L.S.=sin— 3 C0S~g~ —COs3~ sin =

=sin(2n+73t cos(2n+ ) —cos| 2w — )sm(Zn TGC)

—in T E( z)
—sm30036 0033 n6

T T

—sm§ COS€+COS3 S|n6

_\3 B3 11

=22 %22

:%+%:%:%:1:RS
T 137 5n

. 1ln
.sin—o 3 C0S g —COST3 smT=1 (Proved)
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13w 13w 1ix ( 51:) 1

(v) sin 3 C0s—g- sm—6 cos(—73 )=
13xn 13n 11xn 5n
Solution: L.S. =sin 3 C0S ¢ —sin 6 cos( 3>

:sin(4n + g)cos(Zn + 6) sm(Zn 6) cos(Zn —%)

[ cos (- 0) = coso]

11
—sin Tn coS ( 53 ) 1 (Proved)

(vi) If tan 6 = § and sin 0 is negative then prove that,
sin O + cos 9 14

secO +tan 0 =5
Solution: Given,

tano = % and sin 0 is negative
sinb _ 3
"cos0 4
or, 3cos0 = 4 sind
or, 9cos?0 = 16 sin%0 [squaring both sides]
or, 9(1-sin?0) = 16 sin’0
or, 9 —9sin?0 16 sin0 = 0

—25sin?0=-9
9
or, sin? =5
3
or, sinf = tg
3 Lo .
. sinf =— 5 [~ sind is negative]
. 3
Again, tanf = 2
sin@ 3
h'coso 4

or, 3cos0 = 4 sind

ezt (D)=
.. COS —3>< -5)~ 5

1 1 5
and sec0 c0s0 4771
5
sin O + cos 0
LS. “secH+tan 0
3 4 34 7
55 5 b
T 5,3 T 5B5+37 2
44 4 4
-7 4 14
=5 x5 “RS
sind + cos6 14
" secO+tan®” 5 (Proved)
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9. Find the value of:
. In + 5 + 3in 5w
(i) cos 4 TCOST, +00S e —sin5& 36

Solution: 9_TC+ 5_+ 3ln 5t
olution: cos 4 Ccos 4 COS 5 36

—sino& 36
T e . 5n . bn
= c0S (271 + Z) + cos (n +Z> +sin ( 36) sin3s
e I Y 5n
=C0S 4 —COSy +sin3g —sings 36
=0
.. The required value = 0
(ii) cot % cot 3—0 cot g—g cot ;—g cot g—g

Soluti t_ t3— tE t7—7t tg—TE
olution: co 20 co 20 co 20 co 2000 20

_ T n fn r I T T
= cot 20 cot (2 - 20) cot 4 cot 20 cot (2 — 20)
= cot% tan 20 1 cot%tan 20

L
€050 n

=co 20. T

oty cot 55
.. The required value =

(iii) sin2§+sin2 3% L sin 57+sm2%7t
Solution:

n

. . .31 5n
sin2 =+ sin2 2F 4sin2 2F sin2 LF
4 4 4

_ inzﬂ_,_ in23_75+ in2(£+3—n)+ in2(3_“+ﬂ)
= SINT F ST TSI+ 7 ) TSI

..M . 3T 3n T
=sin?7 + sin?—- + cos?—~ + cos?

4 4 4 4
—[cin2Z P (3T 23_“)
—(Sln 4+ Ccos 4)"‘ (Sln 4 + COS 4
=1+1=2

.. The required value = 2

. )T , 3T , 51 , IT

(iv) cos* —+ cos* — + €c0S* — + C0S* —
8 8 8

Solution:

237 4 052 2 4 cos2 LT

2T
0088 Ccos 8 ) 8

©)
8

— ~nc2 T 231 2 T
= CO0Ss §+ Cos 8 + COS (2 8)+COS (2

e 3r ..m . .3¢%
= C0S%g + C0S% 4 + Sin%g + sin-
8 8 8 8

—(0058+sm 8) (cos g *+sin’g

=1+1
=2
. The required value = 2

sin? iln + sin? Sn + €0s? Ik +c0s% o Sn
18 8 18 8

v)

Solution:

sin? iln + sin? 2 % + Ccos? 3in + Cc0s? on
18 8 18 8
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o o)
=1{sIn 18 8 Cos 18 COs 8

=Sin 18 8 + SIn 8 COoS 8

_-( £)2+ (2+£)2+-2@+ eu
=3SIn TE—18 COS | Zm 18 Sin 8 COsS 8

I, NS -1, PS4
=sin? 18 cos? 18 sin 8 cos 8

= (sin2 5 + Cos? —) (sm on + c0s? Sn)
18 18 18 8

=1+1 [ sin?0 + cos?0 = 1]

=2

.. The required value = 2

[N.B.:- The equation given in the text book is not correct]

10. If0 :% then justify the following identities:

A o __2tan@
(i) sin 26 =2sin@ cosO = 1+tan%
Solution: Given, 6 :g
. . T Y
Now, sin 26 :sm2.§[ 6:5]
_ . 2m
=sin3
_ ( E)_ n_\3
=sin{n-3)=sinz3="5
And 2 sinf coso ZZSlng cosg [-.~e=§]
_,\3 1 3
20272
T
A 2tan 2tang P
981N 7 + tan20 , T [0=3]
1+tan§
_ 2.3[3
1+ (\3)
2 3_23[3_ 3
“1+3° 4 T2
.. 5in 20 = 2 sinf e——Zta Proved
©. 8in20 = 2sind cos® =77~ (Proved)

(i) sin30 = 3cosO — 4sin%0
Solution: Given, 0 =%
L.S. =sin 30

—sm( )[ 0= ]
=sinm

o)
=sin0
=0

:sin(Z.

R.S =3sinB—-4sin®0
—nein K i3 oL
—3sm3—4sm 3 [ 9—3]

F:\mportant\Eng Version\08. Higher Mathematics OK\9 HMth 08.3.doc Final Proof 05.01.2016



302 Panjeree Creative Secondary Higher Mathematics

B 3 3)s 11. Find the value of a (alpha) satisfying the given
=3. 2 -4 2 conditions:
. 3
:%E " 383 (|)cota:—\/§;7n<0t<2n
Solution: In tohe fourth quadrant,
33 33
=== cota=—1/3
=0 or, cota:—cot%
.. sin 30 = 3 sin — 4 sin0 (Proved)
T
(iii) cos30 = 4c0s% — 3¢os6. = cot (275 - g)
. . s 12n—n 11n
Solution: Given, 0 = 3 =cot{— g ) =cotg~
= 1ln .3
LS. =cos 36 . - LoE e is acceptable, since 77: <a<2n
=cos3.5 [06=731]
3 3 . 1lln
_ .. The required value, o = =%~
=cosm 6
T 1lnrn 3n
—005(2.2+0) () cosa=-5;5<a<
=—cos0°® =-1 — _ 1
RS =4 cos0— 3 cosd Solution: In the second quadrant, cos o = — 5
T T T T
:4cos3§—3cos§ [-.-6:5] or, cos o = cos(n §)
_4 (L) 1 _3n-m
=4.(5)-3.5 or, o=""7
_,i3.13 _2n
82722 -3
_1-3 -2 _ 3n
== =75 =-1 which satisfies the condition 5 S <a<S
. €05 30 =4cos®0—3cosd. (Proved) L . 1
2 tand Again, in the third quadrant, cos o = — >
(iv)tan20 =—_ >~
1-tan‘0 n
. or, €S oL = C0S ( T + 3
Solution: Given, 6 =73
3 _3n+m
L.S. = tan26 or, a=""3
_ T or.g=C _4n
—tan2.3 [.9—3] 3
3
=tan 3 which satisfies the condition 5 <0< 7“
T . 2n 4
=tan (n - 5) .. The required value, o = 3 and —n
=—tan 5 T __BE.E 3_75
\/_3 (i) sina. = 5 5 p<a<s
=_1/3 3
2 tand Solution: sina = - 52£
RS=1 tano _ n
or, sino. = —sin
2 tan 3 n
== [+6=3] or, sino. = sin (rc + %) [-+ sin is negative in third
_tan2=
1-tan3 quadrant]
2. 3[3 T
= or,o=m+35
1 \/' 3
i 0= \which satisfies the condition % < o < -
1 — =3 - o= 73", which satisfies the condition 5 <a. <%
4n
t e . - _4n
- tan 20 = %ﬂza (Proved) <. The required value ==




Trigonometry

(iv) coto=-1;t<a<2n
Solution: cota =—1

or, cot o = — cot

or, cota = cot

/ﬁ, NP

%) ; [+ cotis negative in
fourth quadrant]

T
or, o= 21w — 4
T . .. ..
L=, which satisfies the condition 7 < o < 2w
. 7
.. The required value = Tn

12. Solve: (when 0<6< g)

(i) 2cos?®@ =1+ 2sin%0
Solution: Given that,
2C0s%0 =1+ 2sin’0
or,2cos’0—-2sin0=1
or, 2 (1-sin?0) — 2sin?0 =1 [
or, 2 —2sin?0 — 2sin?0 = 1
or,2—-4sinP0=1
or, —4sin?0 = -1

or, sin? @ =

c0s%0 = 1 — sin0]

or,sinf=+

r\)IH";"_‘

Slnce0<6<§,

. 1.
S0 Sind = — 5ls not acceptable.
ool
..sme—2
ino=sink [ sink =&
or, sin 6 = sing [ sing —2]
Y
- 0=g

.. The required solution, 6 =

ola

(ii) 2sin?0—-3cos®=0
Solution: Given that,
2sin0-3cos0=0
or, 2 (1-cos?0) —3cos0=0
or,2-2c0s’0—-3¢cos0=0
or, — (2c0s?0 + 3cos6 —2) =0
or, 2 cos?0 +3cos0—2=0
or,2¢cos?0 +4 cos 0 —cosd —2=0
or, 2 cosO (cosd +2) — 1 (cos6 +2) =0
or,(2cos©—1)(cos6+2)=0
Here, cos 6 + 2 = 0 because, if cosd + 2 = 0 then cos
6 = — 2, which is not acceptable, because the value of
cosO can never be greater than 1 and less than — 1.

.'.2cose—1=0when0°<9<g

or,2cos0=1

1
or, coso = 2

303

T

or, cosezcos§
T

- 0=3

.. The required solution, 6 =

wla

(iii) 6 sin?0 — 11sin@ + 4 =0
Solution: Given,
6sin%0 —11sin6+4 =0
or, 6.sin0 — 8sin@ —3sin0+4=0
or,2sin 0 (3sin6—4)—1(3sin6-4)=0
or,(2sin®—1) (3sin6—-4)=0
Here, 3sinO — 4 # 0 because, if 3sin® — 4 = 0 then

. 4 L
sin 6 = 3 which is not acceptable. Because the

value of sin 6 can never be greater than 1 and less
than —1.
. 2sin6-1=0

PO

or,5|n6—2
- cin
or,sin 6 = sm6
_T
- 0=%

.. The required solution, 6 =

ol

(iv) tan © + cot @ :%
Solution: Given

tan © + cot 6 = \/—

or,tan 6 + % \/§

tan?0+1 4
o tano \/§
4 tand
or,tan%0 + 1 =

\3
or, /3 tan?0 ++/3 = 4tan 6
or,\[3tan0 —4tan 0 +~/3=0
or,+/3tan?0 —3tan 6 —tan 6 ++/3 =10
or,\/§tane(tane—\/§)—1(tane—\/§):0
or, (tan 0 —/3) (\[3tan 6 —1) = 0
Either,tand —+/3=0  or,/3tan 6 — 1 0

or, tand =3 or, tanf = \/§

T
or,tan 6 = tan3 or, tan = tan6

which satisfies the condition, 0 < 0 <§

.. The required solution, 0 =% ,

wla
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(v) 2sin?0+3cos0=3
Solution: Given,
2sin?0 + 3 cosd = 3
or, 2 (1-cos?0) + 3cosd —3=0
or,2—-2cos?0+3cos6—-3=0
or,—2cos®0+3cosO—-1=0
or, — (2c0s?0 — 3 cosd + 1) =0
or, 2cos’0 —3¢cosO+1=0
or, 2 cos’0 —2cosB —cosf+1=0
or,2cos0O(cos®—1)—1(cos6-1)=0
or,(2cos®—1)(cos6—-1)=0

*. Either, 2cos6-1=0 Oor,cos0-1=0
1 _
or, COSO:E or, cos6=1
or, cos 6 =cos 0
or,cosezcos% 6=0
- But0<9<§
L 0=3
3 S0=0°

.. The required solution, 6 =

wla

13. Solve: (when 0 < 0 < 2x)
(i) 2sin?0+3cos0=0
Solution: Given,
2sin0+3cos0=0
or, 2 (1-cos?0) + 3 cosd =0
or,2—2cos?0+3cosf =0
or, 2 cos?0 — 3 cos® — 2 =0 [Multiplying both sides
by (-1)]
or, 2c0s?0 —4cosd +cos0—-2=0
or, 2 cosO ( cosb — 2) +1 (cos6 —2) =0
or,(2cos0O+1)(cos6—-2)=0
But, cos6 — 2 = 0 because, if cosd — 2 = 0 then
cosB = 2, which is impossible.
S0,2c0s0+1=0

or, coso = —

or, coso = —

NI NI

= _ cosy
- 3

or, cosO = cos (n — % ), cos (n + %) [according to the

condition 0 < 0 < 27]
21 An
or, coso = Cos3™, COS 3~

2 . - o
= En 3 which satisfies the condition0<0<2x

. The required solution: 6 = 3TE , %
(ii) 4 (c0329 +5sin@) =5
Solution: Given,
4 (cos?0 +sinB) =5
or, 4 (1-sin0 +sin0) =5
or,4—4sin?0+4sin0=5
or,4sin?0—4sin® +1=0 [multiplying both sides
by (-1)]
or, (2sin0-1)2=0
or,2sin®—1=0 [taking square root]
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a1
or,sme—2

or, sin e—sm , sin(m — 6) [according to the

condition]

ino = sin™ . 5n
or, sinb = sing , sing

. 0 :% % , Which satisfies the condition 0 < 0 < 2x

5n
"6

ola

.. The required solution: 6 =

(i) cot?0 + cosec? 0 = 3.
Solution: Given,
cot?0 + cosec?0 = 3
or, cot?0 + 1 + cot?0 = 3

or, 2cot?0 =2
or,cot?9 =1
or,coto =+1

By taking cotd =1 we get,

coto = cot% , cot (m + %) [according to the condition]

5
or, coto = cot% , cotTTE

T 5m

=44

Again taking, cotd = — 1 we get,

T
cotd = — cot 7
T T .
or, cotd = cot (n — 1 ), cot(2m — 1 ) [according to
the condition]

3n Wi
or, coto = cot——, cot—

4 4
3
0= In T,Whlch satisfies the condition 0 < 0 < 2x
n 3n bn T=n
.. The required solution: 6 = 4' 444

(iv) tan?@ + cot?0 =2
Solution: Given,
tan?0 + cot?0 = 2

or, tan0 + =2

tan’ 0

or, tan*0 +1 =2tan’0
[multiplying both sides by tan?0]
or,tan*0 —2tan’0+1=0
or, (tan0 — 1)2=0
or,tan?0—-1=0
or,tan’0=1
or,tan6==+1
Now, taking tan 6 = 1 we get,

tand = tan% , tan (w + E) [according to the condition]

5n
or, tan = tan4 , tan 2

5n

L0=7

&~1a
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(v)

6
(vi) 5cosec?® — 7 cotd cosecd —2 =0

Again by taking tan6 = -1 we get,
I
tanf = — tan 4
or, tan® = tan (x —% ), tan (2n —%)
[According to the condition]

tano =t 3 t7—7t
or, tand = tan~~, tan~

3n In
By
. . 3n 5n 7
.. The required solution : 6 = % IR Tn
sec?d + tan?@ = %
Solution: Given,
(sec?0 + tan?0) =5
or, 3 (1 +tan%0 + tan?0) =5
or,3+6tan?0-5=0
or,6tan?0 =2
1
20 — =
or, tan<0 = 3
“tan6=+
\/é
1
Now, by taking tan 6 = % we get,

tand = tan% tan (m + %) [According to the condition]

T n
or, tano = tan6 , tan 6

r

S 0= >y

ola

. . 1

Again, by taking tan6 = — % we get,
tand = — tanz

or, tan6 = — tang

or, tan6 = tan (n—%), tan (27 —%)

[According to the condition]
fand = t 51 ¢ 1lix
or, tan@ = tan—~, tan—g~

5 1lxn
-0=7% 7%

.. The required solution: 6 = z , %ﬁ , %c , 1%[
Solution: Given,
5c0sec?0 — 7 cotd cosecd —2 =0

5 7c0s0
O gin2o ~sinZ
or,5—7c0s0 — 2sin?0 =0
or,5—7c0s0 — 2(1 —cos?0) =0
or,5—7c0s0 — 2 + 2c0s?0 = 0
or, 2c0s°0 — 7cos6 +3 =0
or, 2c0s%0 — 6c0s0 — cos® +3=0
or, 2c0s9(coso — 3) — 1(cos6 —3) =0

or, (2coso — 1) (cos6 —3) =0
Either, 2cos6 —1 =0 or, cos6 —3=0

or, coso =5 .. cos0=3

1
.. €0sO = 5 or 3
But, the value of cosd can never be greater than 1.

1
i~ 0056—2

cos6 = cos , Cos(2n — 3)[accordmg to the condiion)]

which lie in the given limit 0 < 6 < 2n
51

~3'3
(vii)2 sinx cosx = sinx (0 £ x £27).
Solution: 2 sinx cosx = sinx
or, (2 sinx cosx)? = (sinx)?
or, 4 sin®x cos?x = sin®x
or, 4 sin?x (1 — sin?x) = sin?x
or, 4 sin® — 4 sin*x — sin?x = 0
—4sin*x + 3sin’x =0
or, —sin®x(4sin’x —3) = 0
or, sin?x(4sin®>x —3) =0
Either, sin’x =0
or, 4sin’x -3 =0.
or,sinx=0
or, 4sin’x =3
or, sinx = sin0°, sin(rt — 0), sin(2x — 0)

5
20235,

a

.. The required solution : 6

[squaring]

or, sin’x =~

Alw

or, sinx =

r, Sinx =+ 3
or, sinx =+

SoX=0, w 2%

S P
or, sinx=sin 3, sin{ n -3, sin | 2m -3

..smx-sm3,5|n 3,sm3

2n 5n
_g £%, =% which lie in the limit 0 < x < 2r

3’ 3
n 2n  5n
". The required solution: 6 = O,3 33
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a. Infigure ABC is a circular wheel and length of arc

AB is 25 cm. then find the value of 6.

b. What is the speed of the wheel if it revolve five
times in a second?

c. Inthe figure, if ZBOD = 6 then prove that,
tand + secH = x using the value of sin®.
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Solution to the question no. 14
Bl Let, length of the arc AB of the wheel, S = 25 cm.
From the figure we get, radius, r = 25 cm.
Now we know, S =rf

or,0=-

25 .
or,0= 5 radian

=1 radiun
_180°
T on
=57.30°
.. The required value of 6 is 57.30°
Ans: 57.30°
In 1 revolution the wheel covers the distance of 2xr
=2 x3.1416 x 25 cm.
=157.08 cm.
=1.5708 m. (approx.)
= 1.57 m. (approx.)
*. In 1 revolution, the wheel covers the distance = 1.57
m. (approx)

1 hour = 60 minutes = 60 x 60 seconds
= 3600 seconds
The wheel ABC takes 1 second for 5 revolutions.
.. The wheel revolve in 1 hour = (3600 x 5) times
= 18000 times.
.. The wheel covers the distance in 1 hour
=18000 x 1.57 m.
= 28260 m.
=28.26 km. (approx.)
The speed of the wheel is 28.26 km/hour (approx.)
Ans. 28.26 km. (approx.)

. . BD
From the figure we get, sind =55
NP G |
or,sm@-xz+l
- c0s0 =41-sin’0
X2 —1)2
=\/1- (xz + 1)
-1y
¢+ 17
(¢ + 17— (1)
G
| (x2 + 1)2 x2 + 1
sin® 1
Now, tan 6 + sec 0 = c0s 0 + c0s 0
x2—1
_ X2+ 1 1
= Tox tTx

X2+1 x2+1

x-1 x2+1 X2+ 1
:(x2+1x 2X >+(1X 2x>
-1 xX*+1
2X 2X

Panjeree Creative Secondary Higher Mathematics

—1+x2+1 2%2

2X 2X
.. tanB + sec 6 = x (Proved)
B
0
A ) C
D

a. Inthe figure, O is the centre of the circle, then find the
circular value of B and the value of AC.
b. Prove that, tanA + tanB + tanC + tanD = 0
Cc. sec 0+ cos 0 =P, then find the value of P and solve
the equation.
Solution to the question no. 15
In the figure, £B = 90°

o I
We know, 1° = 180 radian

o900 = (ﬁ 90) "

N a

.. The circular value of ZB is% radian (Ans.)

Again, in AABC, ZB =90°
". By applying the theorem of Pythagoras we get,
AC?= AB? + BC?
or, AC? = (/3)2 + 12
or, AC2=3+1
or, AC?=4
. AC = 2 units (Ans.)
[ The quadrilateral ABCD is inscribed in the circle
ABCD with centre O.
s LA+ £C =180°
and ZB + «D =180°
Now, L.S. = tanA + tanB + tanC + tanD
=tanA + tan(180° — D) + tan (180° — A) + tanD
=tanA +tan(2 x 90° — D) + tan (2 x 90° — A) + tanD
=tanA —tanD —tanA + tanD [Since, tan is negative in
the second quadrant]

=0=RS
.. tanA + tanB + tanC + tanD = 0 (Proved)
Given,sec0+cos0 =P ............ (i)
AC 2
Here, sece:E—I:Z[ AC=2and BC=1]

BC 1
Again, coso = =AC-2

Putting the value of sec8 and cos6 in equation (i) we
get,

2+§

|_\
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1
o
o
=
e

1
N lol

. . 5
.. The required value of P is >
Now, from (i) we get,

5
seco + coso = >

1, et
O cosp TCO5 V=2

or 1+cos’6 5
' cos® 2
or, 2cos? 0 + 2 = 5cos 8
or, 2c0s?0 —5c0s0 +2=0
or, 2c0s?0 — 4cos@ —cos O +2 =0

Creative Multiple Choice Questions

A
117 Multiple Choice Questions = 86 simple multiple questions m 14 Multiple Completion = 17 Situation Set %
m 21 Board questions m 28 Cadet College questions

307

or, 2cos0 (cos0—2)—-1(cos6-2)=0
or, (2cos0 —1) (cos6—-2)=0
Either, 2cos6 —-1=0 or,cos6-2=0
or,2cos6 =1 .cosf=2
1
or, cos 6 = > But, cos 6 # 2
Because, the value of cos® can never be greater than 1.

Y
or, cos 6 = cos 3

0=

wla

wla

.. The required solution: 6 =

<E Ly
o p 3
e

1
J\I)’V

Board Exam MCQs with Answers “n’?‘i‘ufor

7.

1. Inwhich quadrant — 240° angle is located? [Dhaka

Board-'15]

@ 1st ® 2nd

© 3rd @ 4th

2. What is the value of sin 120°? [Dhaka Board-'15]

\3 1

® 2 ®© 2
1 1

© @ -5

NE

3. tan(-1140°) =? [Rajshahi Board-'15]

1
©

© = @ 3
4. Ifsin@ + cosO = \/E then © =? [Rajshahi Board-'15]
@ 30° ® 45°

© 60° @ 90°
5. 12sin’0 — 14sin® + 4 =0; then @ = ?

|:0 <0< g:I[Dinajpur Board-'15]

@ 0° ® 30°
© 45° @ 60°

6. Ifsind = 2 (a > b > 0) then— [Comilla Board-'15]
i. tan6= b

Nears
2 2
ii. cotezlabE
2 2
iii. seco =Y2 —b
Which of the following is true?
@ i&ii ® i &iii
© i &iii @ i, i &iii

Board Exam questions are very important for the exam preparation.

So practice these questions again and again properly.

In which quadrant lies the angle — 230°? [Comilla
Board-'15]

@ 1st ® 2nd
© 3 @ 4th ®
What is the value of cos (—330°)? [Comilla Board-'15]
-3 -1
@ 2 ® 2
1 \3
© > @ 5 (]

Which one is true? [Chittagong Board-'15]

@ sin (—@:sin% ® tan (— %):tan%

T _ T _E _ E
© cos (— 6)—cor6 @ cosec( 6)—cosec6 (]

In view of the given figure answer the questions No 10
and 11:

A

c B

10. sinA + cosC = what? [Chittagong Board-'15]

@ 2 ® 1

© 3 @2 ®
11. Which one is the value of cot0? [Chittagong Board-'15]

® 3 ® 2

© 3 @3 e
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Answer question 12 and 13:
A

5
60°
B B) C
AABC of #A=90°
12. BD =? [Sylhet Board-'15]
@ % ® 3
© 23 @ 33 (0}
13. AC = ? [Sylhet Board-'15]
@ % cm ® 24/3cm
© 3\2me @ 6¢cm (]
14. 1f sin@ + cosO = 1 then © =7? [Sylhet Board-'15]
i. 0° ii. 30°
iii. 90°
Which of the following is true?
@ 1&ii ® i&iii
© ii&iii @ i, ii &iii ®
Answer the following (15-16)
A
0
p
c
B q
15. . tanezg [Sylhet Board-'15]
ii. cosO= iii. sing = —L—
s ¢ T
Which of the following is true?
@ i ® i &iii
© ii&iii @ i, ii &iii ()
16. The angle 430° is situated at— [Sylhet Board-'15]
@ 1st quadrant ® 2nd
© 3rd @ 4th ()

Panjeree Secondary Creative Higher Mathematics

17. 1f sin@ = Error!, 0 < 0 < Error!, then what is the
value of 0? [Jessore Board-'15]

51 47
@ 3 ® 3
2n b4
© 3 @ 3 (b}
18. The angle-665° lies on which quadrant? [Jessore Board-
'15]
@ First ® Second
© Third @ Fourth ®
19.
A
B @ D
v
In the figure, sinA = what? [Barisal Board-'15]
@ 0 ® Error!
1
© 3 @ Error! Error!
0 "
p L3 ""‘,
Answer to the questions No. 20 & 21 from the above
figure:
20. In APOQ, tan® = what? [Barisal Board-'15]
3 2
@ = ® 3
2
© 3 @ 3 (]
21. In APOQ, cot8 + cosec?d = what? [Barisal Board-'15]
19 7
@ -7 ® -3
7 19
© g @ 7 (d]

Cadet Colleges MCQs

@ with Answers

22. In which quadrant the angle 300° lie? [Mirzapur Cadet-15]

® First ® Second
© Third @ Fourth (0]
23. Which value of COS(—ZSTE)? [Mymensingh Girls' Cadet-15]
! 3 ! \3
@ ) ® 2 © 2 @ 2 (0]

24.In which quadrant the angle (550+0)° lie? [Rajshahi
Cadet-15]

@ First  ® Second © Third @ Fourth ©
25.1f 9=5—: then the value of (cos?0-2) is — [Rajshahi
Cadet-15]
1 4
@3 © 7
7 7
© 7 7 o

&N Cadet Colleges questions are also important for your excellent preparation.
Gy They will help you to give a clear idea about the question as well as chapterwise
TTutov exclusive questions and answers. So, practice them with proper attention.

7
26. What is the value of cot(f). [Feni Girls' Cadet-15]
® 1 ® =
\3
1
- 1
© \/§ @ ()
27. sin%p — cos?p = cosd then value of ¢ = ? [Feni Girls'
Cadet-15]
n T 2n 2n o
@3 ® 5 ©F 03
11w . .
28. The value of tan (T) is — [Faujdarhat Cadet-15]
1 1
e RRE
© 3 @ 3 0
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

. 5
What is the value of cos (Tn)) [Jhenidah Cadet-15]

2 1
\3 1

sin?(=0) + cos?(—0) = ? [Jhenidah Cadet-15]
@ 0 ®1
© -0 @0

What is the value of 0 for the following — [Jhenidah
Cadet-15]

P(-3,3)

v
b 5n
@ 3 ®7
3n 27
© 4 @ 4
What is the value of sin(—0)? [Barisal Cadet-15]
@ sind ® -sind
© cosO @ —cos0
. . (11w
What is the value of S'”(T + (-))? [Barisal Cadet-15]
@ sind ® -sind
© cosO @ —cos0

Which one is the sum of exterior angle of an
equilateral triangle? [Barisal Cadet-15]

@ 180° ® 120°
© 270° @ 360°
The value of cos (21: + %) is— [Mirzapur Cadet-14]

Sin?@ — cosA = cos then value of & =?
[Mymensingh Girls' Cadet-14]

@3 ®-
27 27
© 35 @3
Value of cos (990°) — [Pabna Cadet-14]
@ 0 ®1
1
© -1 @ =

What is the value of X in sin2x + cos2x = 1?
[Joypurhat Girls' Cadet-14]

@ 0°
© 45°

® 30°
@ 90°

(0]

(0]

©

®

(C]

0

0

0

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

309

If sin3x = 1 and cos3x = 0, then the value of x is —
[Joypurhat Girls' Cadet-14]
@ 0° ® 30°
© 45° @ 90° (0
What is the value of sin1500°? [Rangpur Cadet-14]
1
® 0 ®5
WE
© 1 @ [
If tan@ :% and 180° < @ < 270°, what is the value
of cos0? [Rangpur Cadet-14]
4 3
@ -5 ® -5
3 4
If sin® + cosO = 1, possible values of '0'.
[Feni Girls' Cadet-14]
@ 0° &45° ® 0° & 90°
© 0°&120° @ 30° & 45° (0
1
If cosO = E , possible values of '0". [Feni Girls' Cadet-14]
@ 45° & 300° ® 45° & 315°
© 45° & 120° @ 30° & 45° (0]

In which quadrant the angle 280° lie?
[Faujdarhat Cadet-14]
@ 1st @ 2nd
© 3rd @ 4th G'
. 1 .
If sind = @ possible values of ‘0" — [Sylhet Cadet-14]
@ 45°,300° ® 45°, 135°
© 45°,120° @ 30°, 45° (0
If tan® = —\/§ , then the value of 6 is —
[Jhenidah Cadet-14]
27 51
@ 3 ®3
© Botha&b @ None of the above ©®

If 0 is any angle, then which of the following is

correct? [Jhenidah Cadet-14]
@ —w<tand <o ® -0 <coth <o
© -1<sino<1 @ All of the above (C]

Solution of the equation 2 sinx cosx = sin X is—
[Barisal Cadet-14]
51 51
@ 20 ®
51 51
3 @11 ©
i. sin(4m+ A) =SsinA
ii. tan(3m+ A)=tanA
iii. cos(2m+ A) =cosA
Which one is correct? [Rajshahi Cadet-15]
@ iandii ® ii and iii
© iandiii @ i, ii and iii ©®
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Topicwise MCQs with Answers )\ B&
P Q ’éTufov

% %8.12 Trigonometrical Ratios of (= 0) | Text page-160
e Trigonometric ratios of the angle (—0):
sin(—0) = —sin6 cosec(—0) = — cosecH
cos(—0) = coso sec(—0) = secO
tan(-0) = — tan® cot(-6) = — coto

50.
X' E iy—x
X
v
In the figure, what is the value of sec (— 0) ?(easy)
r r X X
® X © r

® -x @ -7

51. Ifcos (-0)= lzé, what is the value of 0 in degree? (medium)
@ —30 ® O © 30 @ 60

52. Ifsin (-0) = % what is the value of 0 in radian? (medium)

5 ®3 ©5 O3
53. What is the value of tan (— %) ? (easy)
1 1 1 1
® \/5 ® 3 © \/E @ - \/5
54. What is the value of cot (— %)7 (easy)
1 1 1 1
TP 9T YV

55. If tan(— 0) = —tan6 —
i. tan (-60°)=—+/3 ii. tan?(-60°) =3
iii.sec? (- 60°) = 4
Which of the following is correct? (medium)
@ iandii ® iand iii
© ii and iii @ i, ii and iii
On the basis of following information, answer the
questions (7-9):

cosec (— 0) = %

56. What is the value of 8 in degree? (medium)

® —60 ® O © 45 @ 60
57. What is the value of sin@ ? (easy)
WE 2 B 2

58. cosec? (— @) + sin%@ = what? (medium)

25 12
@-1 ® -25
12 25

91

0

e

e

(]

ay your earnest attention to the topic-related information for

making your concept clear

*%%8.13 Trigonometric Ratios of (g - 6) and

T
(E + 6) | Text page-161, 163

e Trigonometric ratios of @ - 9) and (g + 9)

sin(90° — 0) = cosO

cosec(90° — 0) = secO

c0s(90°- 6) = sin0

sec(90° — 0) = cosecH

tan(90°— 0) = cot6

cot(90° — 0) = tand

sin(90° + 6) = cosO

cosec(90° + 0) = secH

c0s(90° + 6) = —sin6

sec(90° + 0) = — cosecO

tan(90° + 6) = — cotd

cot(90° + 0) = —tanO

59. What is the value of sin Error!? (easy)
® < ® \3
\/§ 2
3 9
©z @ o
60. sin (g —g) = what? (medium)
Y Y
@ —sin 3 ® sin 3
Y Y
© cos 3 @ - cos 3 ®
. T T
61. What is the value of sec(i - Z) ? (easy)
1 1
-2 - - 2
®-\2 ® G © \2 (]

62. Which one of the following is equal to sec(z) ? (medium)

(]

@tan% ® cosec(%)
© cot% @ cos(%) ®

63. Iftan (g + 0) = \/5 , What is the value of cot0 ? (medium)

@-VY3 ®0 ©+3 @1 (o}
64. If si (E+E)—i hat is the value of (E)v
- fsin5 4—\/§,wa|s e value of cos | - )
(medium)
1 \3 2
- - 2
°F; ©3 o5 © \2 (2]
65. What is the value of cosecg + %)’7 (medium)
2 - 2 3
@ ® 7 ©V2 @ 43 (]
66. What is the value of tan @ - 0) ? (easy)
@ tan © ® cotd
© —tano @ - cotd ®



Trigonometry

67.

68.

What is the value of cos (g - @9 (easy)
1 1 2

1
® \/5 ® > © _\E’ @ _\/5 (0]
sec 34 is equal to —
i. sec (2 4> ii. —cosec .
iii.— /2.
Which of the following is correct? (medium)
@ iandii ® iand iii
© ii and iii @ i, ii and iii ()

On the basis of following information answer the
questions (69-70):

Atn( )=

69. Which one of the following is equal to A ?(easy)

@ — cotx & —tanx

© cotx @ tanx (o]
70. What is the value of x in degree?(medium)

® —-60 ® -30

© 30 @ 60 (]

8.14 Trigonometrical Ratios of (n + 6) and
*k Kk (7 -0)
| Text page -164, 165

e  Trigonometrical ratios of (180° — 6), (0° < 6 < 90°)

sin(180° — 0) = sin® cosec(180° — 6) = cosecH

€0s(180° — 6) = — cosO |sec(180° — 6) = — secO

tan(180° — 0) =—tan® |cot(180° — 0) = — cotd
e Trigonometrical ratios of (180° + 6) , (0° <6 < 90°)

sin(180° + 0) = —sin® cosec(180° + 0) = —cosecO

€0s(180° + 6) =—cosO  |sec(180° + ©) = —secO

tan(180° + 0) = tan6 cot(180° + 6) = cotd

. . (4m
71. What is the value of sin (g)? (medium)
—\/3 3 1

® AZE ® lZE © 2 @ 1 (o]

72. Iftan (m+x) :% , What is the value of x in radian? (medium)
T e T e

@%F ® 7 © 3 @ 3 (o]
73. tan (r — 30°) = what? (easy)

@ — tan 30° ® tan 30°

© cot 30° @ tan 60° (3]
74. 1 tan® =3,

i. tan (n+9):\/§

ii. tan (m—0) = —+/3

T

iii. 6 = 5

Which of the following is correct? (medium)

@ iandii ® iand iii

© ii and iii @ i, ii and iii (3]

Explanation: iii. is not right. Because,

tano = \/§ = tan —g

311

51
75. tan = 6 is equal to —

76.

77.

%% 8.15 Trigonometrical ratios of (37“ -

- (_'_E) an i 1

i tan{m+%) ii.—tang I“'_\ﬁ
Which of the following is correct? (medium)
@ iandii

® iandiii
© ii and iii
@ i, ii and iii (c]

On the basis of following information, answer the
questions (27-28):
\3

A=cos(t+X)=- >

Which one of the following is equal to A? (easy)
@ — cosx ® cosx
© sinx @ secx (2]
X = what? (medium)
Y . Y .
® > radian ® 3 radian
@%radian @ %radian (]

e) and

3n
5t 0 | | Text page-166, 167

Trigonometrical ratios of (270° — 6), (0° < 6 < 90°)

sin(270° — 0) = —cosO | cosec(270° — 6) = —secH
€0s(270° — 0) = —sin® |sec(270° — B) = —cosecO
tan(270° — 6) = coto cot(270° — ©) = tano

Trigonometrical ratios of (270° + 6), (0° < 6 < 90°)
sin(270° + 0) = —cosO | cosec(270° + B) = —secO
c0s(270° + 6) =sin@  |sec(270° + 6) = cosecO
tan(270° + 0) = —cot® | cot(270° + 0) = —tanod

78.

If cotd = \/— ,what is the value of tan (32 - 6)” (medium)

® \3 © @ 3

\/5 ®

1
-1

79. If cos = £ , what is the value of sin (%+6)? (medium)
VE WE 2 1
®-3 ©®3 OF ©F a)
1
80. If ( - ):_—
sin{ 5 0 \/5
. . (3n
i. sin (7—9>:—cose.
ii. cose—\/E iii.ezz.
Which of the following is correct? (medium)
@ iandii ® i and iii
© ii and iii @ i, ii and iii (d]
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%% %8.16 Trigonometrical Ratios of (2 — 0) and

(2m + 0) | Text page-166, 167
Trigonometrical ratios of (2n — 6) and (2x + 0)
Trigonometrical ratios of (360° — 8), (0° <6 <90°)
sin(360° — 0) = —sin® | cosec(360° — B) = —cosecO
cos(360° — 0) =cos® | sec(360° — 0) = secO
tan(360° — 6) = —tan® | cot(360° — 0) = —coto
Trigonometrical ratios of (360°+ 0), (0° < 6 < 90°)

sin(360° + 0) = sind cosec(360° + 0) = cosecH
c0s(360° + 0) = cosO sec(360° + 0) = secO
tan(360° + 0) = tan® cot(360° + ) = totd

81.

82.

83.

84.

85.

86.

87.

88.

What is the value of sin(Zn - E) ? (medium)

3
A3 A3

@-% ©® 5 ©1 @ 3 e
What is the value of sin(Zn + g) ? (easy)
1 1 1 1
@ - 2 ® - \/§ © 2 @ \/E (C]
What is the value of cos(Zn + %)?(easy)
\3 1 \B 1
What is the value of tan (360° + %)?(easy)
1 1
-1 = = 1
® ® \/5 © \/§ @ @
What is the value of cot(Zn - %)9 (easy)
1 1
3 - -—= -3
@3 ® F 9 f O \3 )
What is the value of sec(Zn - %)9 (easy)
2 2
—4/2 -= = 2
®@-\V2 ® FOF © \2 [0)
What is the value of cosec(Zn + %)’7 (easy)
2 2
- —-1/2 2 -
®-F © V2 @2 @ NE [c)

Ifsec(Zn—e):\ﬁ—

i. sec(2n—0)=-secH ii. 6=

A

iii.secO = cosecO

Which of the following is correct? (easy)
@ iandii @ iand iii

© ii and iii @ i, ii and iii

%% 8.17 Trigonometrical Ratios of any angle | Text
page-168

If n is any integer, the value of the angle (n x 90°

can be determined as follows:

We are to divide the given angle into two parts whose
one part is n multiple of 90° or% i.e.(n x 90° ev, n x g)
and the other part is an acute angle.

If n is even, the ratio remain the same that is sine
remain sine, cosine remain cosine etc.
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If n is odd, the ratio will be changed that is, sin, cos,
tan, cot, sec, cosec will be changed into cos, sin, cot,
tan, cosec and sec.

After knowing the position in the quadrant of (n x 90°
+ 0), we have to put the sign of ratio given in that
quadrant in the step of ratio.

89. sin (9?7: + 9) = what? (medium)

@sind ® cos® © —sin® @ —cosd (0]
90. Which one of the following is the value of sec (— ZSTR) ?

(medium)

@ -2 ® —% © % @ 2 0]
91. What is the value of sin (197 + 8)? (medium)

@ sin 0 ® cos 0O

© —sin® @ —cos o (C]
92. What is the value of cot (Zé—n - 6)? (medium)

@tand @® cotd © —tan® @ —cotd (3]
93. tan (171: - %) = what? (medium)

@1 ® -1 ©\3 @-38 ®
94. What is the value of sin (% + %)9 (medium)

® —é ® -2 © % @2 )
95. What is the value of cosec (%)9 (medium)

® -2 ® —lzé ©1 @ 2 (C]
96. If 9 = %n , what is the value of sec?0 — 1 ? (hard)

®@-3 ® -3 ©\3 @ 3 ®
97. cos % +cos 116_51: = what? (hard)

@-1 ® —é ©0 @ 1 e
98. What is the value of cos? f—S + cos? % ? (hard)

@-2 ® -1 ©O0 @ 1 (0]
99. IfQ = S?n , What is the value of cos?0 — 2 ? (hard)

®; ©®1 ©-7 @-3 ®
100.1f0 = %n , what is the value of 1 + sin?0 ? (hard)

@1 ® 0 ©V2 @2 (]
101. In case of tan (nz_n + (-)) -

i. Ifn=1, —cot 0 is obtained.

i. If n:9,tan<n7n+e>:—cot6

iii. If n =12, tan (%n + 6) = coto

Which of the following is correct? (easy)

@iandii ®iandiii © iiandiii@ i, iiandiii @



Trigonometry

3n
102.1f0 = >

R

ii.sec (6 — 45°) = -2

T
1ii. cosec ( - 6) =-2

Which of the following is correct? (medium)
@ iandii @ iandiii © iiand iii @ i, ii and iii ®

I 6 = 360° —
\3

. T\ _

I. cos(e—e)— 2
T _
|||.tan( —4>—1

Which of the following is correct? (medium)

i. tan (0 + 60°) =

103.

i, cot( ) NE

@ iandii ® iand iii
© ii and iii @ i, ii and iii ®
104.1f0=n —
; 2 Ty _ i 2 T _
1. tan (9—3>—3 . sec <9+4>—2
iii. cos( —)-—
\2

Which of the following is correct? (medium)

@ iandii ® iand iii
© ii and iii @ i, ii and iii (]
105.|fe_14’t —

i cosec(@—%) % ii. sin (6—%)2%

ii. tan (e +7)=1

Which of the following is correct? (hard)

@ iandii ® iand iii

© ii and iii @ i, ii and iii ®

On the basis of following information, answer the
guestions (106-108):

tan (7 + 9) \/§ where n is odd.

106. For n = 3, which of the following is correct? (easy)

@—coto ® coto
©tand @ -tano (3]
107.What is the value of 0 in radian? (medium)
T T T s
@2 ® 3 © 6 @ - 6 (d]
108.1f 8 = -~ , what is the value of n? (hard)
@0 ® 1 © 2 @ 6 (0]
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On the basis of following information, answer the
questions (109-111):

|fe:§ and y =7

109. What is the value of sin (9 + %) + cos (\y - %) ? (hard)

0 2 -2
© ® 5 © V2 @ -2 e
110. Which one of the following is the value of

cosec (9 + ) tan(\y + 4)’) (hard)
2 —3[3 © 1
NERRRE

111. What is the value of sec ( - ) + cot (\v + )9 (hard)

@0 ® @ /3 o®

@0 ® 1 @%

On the basis of following information, answer the
questions (112-114):
The quadrilateral ABCD is inscribed in a circle centered at O.

@ $+l (0]

A
B \/ D
C
112. What is the value of sin (A + C)? (medium)
1
@®@-1 ® O © 2 @ 1 o®
113. What is the value of sin £ BOD? (medium)
3 3
@—lzi ® O © SZE @ 1 (C]
114.What is the value of cos (A + B + C + D) ? (medium)
1
@®-1 ® 0 © 2 @ 1 ®

On the basis of following information, answer the
questions (115-117):
13n 19n

IfA= N N

and B =

115. cosec(A + g) = what? (medium)

@2 ® 1 © -1 @ -2 ()
116. cot(B + %) = what? (medium)
1 1 1 1
@_\/5 ® _\/5 © NE @ NE (3]

117. What is the value of sin (A + f) +Cos (B + f)” (medium)

2
@0 ®5 ©\2 @1 ®

9* To appear at the exam. on mobile use PO L E Apps for Multiple Choice Questions. P@LE
ta
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- \CE Lo

Essay-Type Practice Part &gty
23 Creative Questions ® 05 Board questions m 06 Cadet College questions B 02 Activity % &~
B 05 Additional questions ® 05 Questions with hints o

g Board Exam Creative Questions % Board Exam questions are very important for the exam preparation.
S : g_m o So practice these questions again and again properly.

with Answers
B Or, 2cos 0 (cos 0 -2) -1 (cos0-2)=0
) Or, (2cos6—1) (cos6-2)=0
‘@BA Either cos6 —2 =0 or,2cos6—1=0
A 1
‘ ¢ or, coso =2 or, cosO = 3
D |Dhaka Board-15] But cosf # 2 or, cos® = cos %
a. If O is the centre of the circle in the fig, then find AC. n
b. Prove that, tanA + tanB + tanC + tanD =0 Since it can't be 0= 3
c. IfsecO + cosb = X, Find the value of x and solve the than 2
equation. an
Ans to the Ques. No-1 Clzsl A
Bl In the figure B is semi-circle angle.
We know, semi-circle angle measures 1 right angle. 1
s ZB=90°
Again in AABC, ZB =90° 0 a
. AABC is aright angled triangle. B C+1 c o .
According to Pythagorus theorem, o [Rajshahi Board-'15]
AC2= AB? + BC? a. Findsin(0 + o). 2
5 _ 2442 b.  From the stem, show that (sina. + coso)2 =1 + 2
or,Ac?=(\[3)2+1
Or‘ AC2=3+1 Sino.cosoL. 4
Or: AC2=4 c. Ifx+ x2+1=\/§find 0. 4
. AC = 2 units (Ans.) Ans to the Ques. No-2
Il ABCD is a quadrilateral inscribed in circle ABCD with B
centre O.
LA+ £C =180° [Sum of opposite angles of a
cyclic quadrilateral is equal to 180°]
And /B + /D = 180°
Now, L.H.S =tanA + tanB + tanC + tanD
= tanA + tan(180° — D) + tan (180° — A) + tanD e+ 1
itanA +1tan(2 x 90° — D) + tan (2 x 90° — A) + tanD . sin( + &) = sind coso + cosO sino.
:téinA—tanD—tanA+tanD 1 . 1 N X . X
“RHS VI+x2 \J1+x2 \J1+x2 1+
- LH.S = R.H.S. (Proved) - x_22
Given, sec 0 +cos 0 =X ... ... ... ... (i) 1:;((2 1+x
AC 2 -
Here, secezé—I:Z[ AC=2;BC=1] T1+x2
BC 1 =1 (Ans.)
And, cos® = 7= =5 [@ L.H.S=(sina+ cosa)?
Putting values in (i) _ ( x 1 )2
2+1_ V1+x2 A\1+x2
()
+ =
Or,%:x Or,x:g L+
. _(@+x)?
Now from (i) —> sec + cos6 =5 1+x2
1 R.H.S =1 + 2sina cosa
Or, ——+c0s0 =3 - X 1
' cos 0 2 =l 2 T
1+cos?’0 5 LHxe N1+
— -z 2
r, cos 0 2 =1+ 1 +XX2
Or, 2cos? 6 + 2 = 5¢0s O 1+x2+2x  (L+x)?
Or, 2cos?0 — 5¢c0s0 +2 =0 ST+ T 1+ %2
20— - =
Or, 2c0s°0 —4c0sO —cos 6 +2=0 - LHS. =RH.S. (Proved)




Trigonometry

X +x2+1=1/3
= (PE+17= (302
=x2+1=3+x2-23x

=1=3-23x
= 2[3x=2
= X = Error!
1 1 1
SiN0 =—F——==—"F—=—F = Error!
\V1+x 143 4
3 3
0 = 60° (Ans.)
A
P(x.y)
oy
o} o »X
x M [Comilla Board-'15]

a. Ifx=ythen prove that, r = \/Ex.
b. Prove with respect to stem, sce?d — tan®0 = 1.

_22L_3—X = 1 o
c. If 2ty \/szy? 0 find the value of 6. (where 0° <
T
0< 2
Ans to the Ques. No-3
B Inright angled APOM, OP? = OM? + PM?

Or, rP=x2+y?
Oor, P=x2+x? ["x=Yy]
Or, rP=2x? .. r=+/2 x (Proved)

APOM is atriangle.
whose, base, OM = x;
hypotenuse OP =r.

It is required to prove that, sec?0 — tan?0 = 1
From the figure,

Perpendicular PM = y &

_ hypotenuse _ r
eC0=""hase  ~ x
_ perpendicular _y
tan6 = base X
r\2 Yy 2
20 20=f - _
sec0 — tan“o (x) (x)
r2 LZ r2— :,2
TXETE T T
X2+y2—y2
== from r2=x2 +y7]
NG
=%z =

- sec?0 —tan?0 = 1 (Proved)
From the figure,
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perpendicular |y vy

sing = [From @]

hypotenuse 1~ \[x2 + y?
base X X
C0S0 = Fopotenuse ~ I~ /o 1 v [From @]
. 2y 33X _
Given, X+ 2 \/szyZ
y 2 X -
Or, 2(\1)(2 +y2) o\/XZ v =0
Or, 2sin?0 —3cos8 =0
Or, 2(1 - cos?0) —3cos0 =0
Or, 2 —2c0s?0 —3cos6 =0
Or, 2c0s?0 +3cos0—2=0
Or, 2c0s%0 + 4c0s0 — cos0 —2 =0
Or, 2cos0(cosd + 2) — 1(cosd +2) = .. 2c0s6 -1 =0
0 Or, 2cos6 =1
Or, (cos6 + 2) (2cos6 — 1) =0 1
s cos0+2=0 Or, cosb = 2
Or, cos6 = -2 [not accepted] Or, cos6 = cos60°
[-1<cosb < 1] - 6 =60° (Ans.)
A
B D

_cotB +cosecB—-1. ~ _1+sinD
and P = cotB — cosecB + 1’ Q= cosD
a. Find the radius of cirde ABCD.
b. Prove that, cos (B — D) = cosB cosD + sinB sinD.
c. Showthat,P=Q

Ans to the Ques. No-4

In circle ABCD, ZBAD is a right angle,
.. ZBAD is semi-circle angle.
So, BD is its diameter,
In, AABD,
BD? = AB? + AD?

=1+ (3)

=1+3
Or, BD =4

=2

[Jessore Board-'15]

BD
radius, r = - = 1 (Ans.)
In AABD,

cosB =

AB _1
BD "2
AD 43 B
cosp =22 - v
AD /3
D
B

B
___AD _
smB—B =7 I
. A 1
st—B =5

A B=1 = cosk
gain, Cos =5 —COS3
_T
B=3

_N3 _ @
cosD =5~ =cosg
_T
~6

L.H.S =cos(B — D)
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_ (E E)
= COoSs 3_6

- ook
= cosg
E

R.H.S = cos sinB.sinD

SB.c
=3 32£ 3 [Putting values]

osD +

NER!

2
3,13
4

cos(B — D) = cosB.cosD + sinB sinD (Proved)
From'b'.

_ cotB + cosecB — 1
" cotB —cosecB + 1
=Error!
Error!
Error!
=Error!
=Error!
NE
R.H.S.=Q
_1+sinD
~ cosD
=Error!
=Error!

Zfles

P=Q (Showed)

P A =1-5sind, B =secd —tand & C =1 + sind.
[Barisal Board-'15]

a. Show that, B = A seco.
b. B= (\/53)*1 Determine the value of 6, where 6 is an acute
angle.
c. Prove that, AC1=B2
Ans to the Ques. No-5
B Given,A=1-sin0
B = secO — tan®
__1 sing
“cosd  cosd

Panjeree Creative Secondary Higher Mathematics

_1-sin®
~ cos0
=(1-sin0).—= cose

= A.seco [putting values]
. B=Asec6 (Showed)

A Given,
A=1-sind
B=(\3)’
Or, secO —tano = \/- B = seco — tan0]
0 1 sing _ 1
' Cosd ~ cosb \/§
1-sin0 1
or, coso _\/?5

Or, 3 (1 - sin6) = cosd

Or, 3(1 — 2sin® + sin0) = cos?0 [squaring both sides]

Or, 3 —6sind + 3sin%0 = 1 —sin%0

Or, 4sin%0 — 6sin@ +2 =0

Or, 2sin’0 —3sin0+1=0

Or, 2sin%0 — 2sin@ —sin@+1 =0

Or, 2sin6(sin@ — 1) — 1(sin6—-1) =0

Or, (sin6—1) (2sin6-1)=0

Or, 2sin6—-1=0
1

Either,sin0=1= sing
Or, sin@ = sin

N
wla

0

since 0 is acute]

g[ not acceptale
.0

wla

*. required solution, 6 =

LHS=ACt
_A

C

1-sin6
1+sm6[ A=1-5sin6 & ¢ =1 + sin6]

_ (1 —sinB)(1 —sin6)
~ (1 +sin@)(1 — sind)
_ (1 =5sing)?
T 1-sin%0
_ (1 —sing)?

c0s?0
_ (1 - sin6>2
~\U coso
~\cosO  cosf
= (secO — tano)?
=B2[.. B =sech —tand]

=R.H.S.
. AC1 = B? (Proved)

% (Ans.)

Cadet Colleges Creative
Questions with Answers

©

. 1 .
Given cosecA — cotA = 7, where A is an

acute angle. [Rajshahi Cadet-14]
a. Find the value of (cosecA + cotA)

2 + 1
b. Show that, secA— 1

2
4

&N Cadet Colleges questions are also important for your excellent preparation.
oéa They will help you to give a clear idea about the question as well as chapterwise

Tufov exclusive questions and answers. So, practice them with proper attention.

2X
1+’

izl 1 =+/2,, find the value of A.

Solution to the guestion no. 6
E We have,
1

cosec A—cotA=_

C. 4




Trigonometry

1
.. (cosecA — cotA)cosecA + cotA) = > (cosecA + cotA)

1
or, cosec? — Cot?A = % (COSecA + cotA)

or,1==< (cosecA + COtA), since 1 + cot?A = cosec’A

or, cosecA + cotA = x, multiplying both sides by x
.. COSeCA + COtA =X
I From (a) we have,
X = COSecA + CcotA
1 COsA
Of X=5inA ¥ sinA
_1+cosA
Of X ="ginA
, _ (1 +cosA)?
O X" =""5in’A
, _ (1cosA)?
on X =] cos?A
,_ (1 +cosA)(1 + cosA)

or, X" = (1 + cosA)(1 — cosA)
or 32 = 1+ cosA
X =1 cosA

 x2+1 1+cosA+1-—cosA

—17 1+cosA—1+cosA
X2+1 2
x2—1" 2cosA
XX+1 1
x2—1" cosA

2
o, iztizsecA
2

or,

or,

1
21 (Showed)

From (b) we have,
X2+ 1 C
SeCA = 3 = CO0SA =
xc-1 2
X2 — 1 2x
X2+ 1

", SinA =

;. SecA =

2X A z B
1+x2

2X

X2+l x2 + 1 =12
or, (sinA + cosA)? = (\/5)2
or, SinA + cosA = \/5
or, (SinA + cosA)? + 2sinA. cosA = 2
or, 1+ 2sinA . cosA =2
or, 2sinA . cosA=1
or, 4sinA . cos?A = 1, squaring both sides
or, 4(1 — cos?A)cos?A =1
or, 4cos?A — 4cos’A =1
or, 4cos’A — 4cos’A+1=0
or, (2c0s?A)? — 2. 2cos?A . 1+12=0
or, (2cos?’A—-1)>=0
or, 2c0s’A =1

or, C0s?A =5

or, CosA =
oo A=45°

1
—= = c0s45°
2
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So, the value of A = 45°

We have sin?0 + cos?0 = 1, then—
[Joypurhat Cadet-14]

a. Find sin® in terms of tan® 2
b. Prove above trigonometric formula. 4
c. Solve :sind + cosd = 1, where 0° < 0 < 90° 4
Solution to the guestion no. 7
S cos0
B sino= sing p—
sin®
= 050" .cos0
= tan0 . \/cos?0

=tano .

=10\ [T

__ tan@
\/1 + tan%0
- sing = __ftan®
\/1 + tan%0

[d In the adjoining figure, AABC is a right triangle
with £C =90° and ZABC =0

A
AA .

". BC is the base and AC is the perpendicular of the
triangle.

. AC AC .

- sing =25 = sin?0 = NI 0]
BC BC? .

And cosb = 25 = c0s%0 = ARZ o (i)

Now from (i) and (ii) we have,

A BC?

in2 20) — —— 4 ——

sin“0 + cos°0 = AB T AR?
_AC?+ BC?

AB?
2

AB .
= ap? according the theorem of Pythagoras

=1.

. sin?0 + cos?0 = 1. (Proved)
sin® + cosf =1

or, sin@ = 1 — cosO

or, sin?0 = 1 — 2cos0 + c0s?0, squaring both sides

or, 1 —cos?0 = 1 — 2cos0 + cos?0

or, 2c0s?0 — 2cos0 = 0

or, 2cosf(cos6 —1) =0

or, cosf = 0 = c0s90° = 6 = 90°

or, cosf =1 =c0s90° = 6 = 0°

since 0 < 6 <90°.

.. The desired solution : 6 = 0° or, 90°
If an angle by 6° & 0° in sexagesimal &
circular systems. [Sylhet Cadet-14]
a. If 6 =75°30, express as circular system. 2

5n 8n I
2— 2— 2= 2=
b. Evaluate, sin 7+5|n 14+5|n 7 +sin 14" 4

c. Solve, (cot?0 + cosec?0) = 3; where 0° < 0 <360°. 4
Solution to the question no. 8
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E Here, 6 =75° 30’

=755 =

__151n
T2x180

755 x 7o~ 180

_151rn
360

151 .
5. 0= 360 radian

We have,

O

5 8n
o 2 2— 2.
sin 7+sm 14+S|n 7 +sin 14

o T sofT T
=sin 7+S|n (2 7>+sm( 7)+sm (2"'7)

:sinzg + 00527 + sin27 + coszg
=1+4+1=2
sm27 + sm57 + S|n2877T + sm29— 2.
Here we have,
cot? + cosec?0 = 3
cot?0 + 1 + cot?0 = 3
2cot?9=3-1
2cot?0 =2
or, cot?0 =1, dividing both sides by 2
or, cotd =1 = cot45° or, cot225°
o 0=45° or, 225° which isin 0 < 6 < 360
So, the desired solution is : x = 45° or, 225°

or,
or,
or,

Use 3.1416 as the approximate value or & in

solving problems.

a.

[Barisal Cadet-14]
The angles of a triangle are in arithmetical progress
and largest angle is twice the smallest angle. What is

the radian measurement of the angles? 2
Solve : (when 0 < 0 < 27); 3(sec?0 + tan?0) =5 4
51 ,81 9n
2— 2— 2_ —
Prove that : sin 7 +5sin 14+sm 7 +5sin 14 =2 4

Solution to the guestion no. 9
Suppose, In a Triangle, the measurement of the
angles are, 26, 30 and 460.

According to the triangle,
20 + 30 + 40 =180°

or, 90 = 180°

or, 0 = 20°

s 0=20°

Tirst angle in triangle =40 180° =5

s — ano T T

Second angle in friangle = 60° x 180° - 3
hi le in trianal o _4rn

Third angle in triangle =80 180° =9

3(Sec? 6 + tan?0) = 5
or,3Sec’0+3+an?0=5

or, 3(1 + tan? 0) + 3 tan®? 0 = 5 [Sec? O —
or,3+3tan’6+3tan’H6 =5
or,3+6tan’0 =5

or,6+an’0=2

tan? 0 = 1]

2
2 - =
or, tan 6—6
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or, tan? 0 =

Wik

or, tano = % [root in either side]

T
or, tand = tan (6)

or,0= %
So, Itis in the first quadrant. and range is 0 < 6 < 2r.

r
tan O = tan (r — 6)

5n
or, tand = tan 6

5n

0="7%

or, tan 6 = tan (n + %)

n
or tan 6 = tan 5

(2]
Nadbs”

Again, tan 6 = tan (275 _Z

_ln
T 6
n 5t 7n 11r
50,9266 6
5n 87 T
2— 2— 2= 2 =
Sin? < +sin® 7 + Sin® =+ Sin? 7, =
5 8n 97
2_ 2_ 22—
L.H.S=Sin 7+S|n 14+S|n 7 + Sin 14
2 2
o, T T T T

=Sin 7 + {Sln (2 7)} {Sln (2 7)}

(i 2 L o 2

= (Sln 7 + Cos 7) + (Sln 7 + Cos 7)

=1+1[Cos?0 +Sin?0=1]=2

=R.H.S

L.HS=R.H.S.
6sin%0 — 11sin0 + 4 = 0; 0<9<— [Rangpur Cadet-14]
a. What is a radian angle? 2
b. Find the value of 0. 4

. . (10
c. Find the values of sm( 5

23 171
U 9) and tan( 5 e)

Solution to the guestion no. 10
Radian angle : Radian angle is an angle which is
subtended at the centre of a circle by its are of
length equal its radius.




Trigonometry

In the adjoining figure, there is a circle with centre
O, radius r and are AB =r.
.. ZAOB is a radian angle in the figure.

I Here we have,
6sin?0 — 11sin0 +4 =0
or, 6sin?0 — 8sin® — 3sind +4 =0
or, 2sin® (3sin® — 4) — 1(3sin6 —4) =0

or, (2sin6 —1)(3sin6—-4)=0

. 25in6 —1 =0 = sinb = %: sin@ = % =sin30° =
0 =30°

or, 3sin6 — 4 = 0 = sind = %which is not
acceptable.

.. The value of 6 = 30°.
Here given that,

102
sin( 0237'c + 6)
(1023 3 )
=sin
3 3n
+ 6)} = sm( > 9) = —c0s0.

= sm{lOZO— (5

Again, tan( )
16n+x
= tan( 5 6)

16
= tan{TTE + (% + 9)} = tan( 9) = coto.

Trigonometry means the measurement of
angles of a triangle. It is one of the vital branch of
mathematics. There are a lot of applications of
trigonometry in our daily life. [Jhenidah Cadet-14]
a. What is n? Find the angle subtended at the centre by

the arc of length 11cm of a circle with radius 7 cm. 2

b. If tand = % and cos6 is the opposite sign of tan®,

sing + cos(-0) 4
sec(-0) + tano
c. Prove that -1 <sin0 <1 and -1 < cosO < 1, where 0
is any angle. 4
Solution to the question no. 11
B ~ is the ratio of circumference to diameter of a
circle.
Given,
r=7cm.
s=11cm.
We know,

then find the value of

sS=r0
S
=0= T
_1

=TT = 7

- 0=1.57 rad (Ans)
@ Given,

tan6 =7

=tan?0 = ( )by [Squaring Side]

25

2
= Secc6-1= 144

25

2 —_ ==
= Sec 6—144+1
25 + 144

2 —_
= sec 0= 144

169

2 _ =

= sec 0= 144
13
. Sec O+ 12
1 13
sece + 12

According to condition, tan® is positive
So, CosO and SecH is negetive,

319

—12 Again Sin 6 = /1 — Cos?

.. Coso = 13 o

~ Sin 6 + Cos (- 6) = 1—(@)
" Sec(—0) +tan 6

_ . [169 144

.+ Cos (— 0) = Coso = 169

5

. Sin = 13

Sec (- 0) = Sec 0)

Putting the value
5 12

13 13

138 5

127D
5-12
_—-13+5

12

3

- 7 12

=13 % 82

21
=56 AnNS.
ISin 6] <1,|cos 0] <1
Proof : Sin?6 + cos?0 =1
-~ Sinfe<1
ISin 6] <1,|Cos 6| <1

Creative Essay type Questions
with Answers Based on Activity

() Activity promote higher thinking and to-the-point answering.
°¢°‘ Practise the questions attentively.
TTutoy;
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. . 11n
Question» 12 ISy (Tie> cos(1lx + 0), tan

(17 g + 9), cot (18x £ 0) are some ratios. €Activity; page-169

a. Expresssin (% + e) in terms of 6. 2
. (11
b. Show that, cos (11x £ 0) = sin (Tn + 6) 4
. (11 17
sin (Tni 9) tan (Tn + 6)
c. Prove that, o777 50) = ot (187 - 0) 4

Solution to the question no. 12

sin (% + 6)

Here, n = 11 is an odd number. So, sin will be
changed into cos.

Again, (11. g + e) lies in the 4™ quadrant, so the

sign of sin will be negative.
. sin (11. % + e) =—cos6.
Again, (11. g— e) lies in the 3 quadrant, so the
sign of sin will be negative.

.. sin (11. g, 9) = —c0s0.
.. sin (11 % * e) = —cos6 (Ans.)

In cos(llm + 6) = cos (22.§i e), n=221isa
positive number. So, cos will remain unchanged.
Again, (22.g+ e) lies in the 3 quadrant, so the
sign of cos will be negative.

. COS (22. % + e) = — c0s0.

Again, (22. g, 9) lies in the 2" guadrant, so the
sign of cos will be negative.

.. COS (22. g— 6) =—c0s0.

From ‘a’ we get,

. (1lx
sin (T + e) = —c0sO

. (1ln
. €0s (11m £ 0) =sin (T + 9) (Shown)
Here, for tan(l?.g +0), n=17 is an odd number.
So, tan will be changed into cot.

(17% + 0) lies in the 2" quadrant, so the sign of tan

will be negative.

tan(l?.g +0) = —cotd
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Again, in cot(18t — 6), n = 18, which is an even
number. So cot will remain unchanged.

(36.%— 0) lies in the 4™ quadrant, so the sign of cot

will be negative.
.. cot(18m — 0) = — coto

11w
sm( 2 _9) —cosO _

cos (11x+0) ~ —cosO

tn(iﬂa)
RS—a 2 _—coth _
"~ 7 cot (18t —0) ~ —cotd

. (11xw 17n
.sm(z ie) tan(2 +6)

" cos (11t +6) ~ cot (18w - 0) (Proved)

LS. =

135°, 150°, 120° are three angles.
< Activity; page-164

a. Express the angles in radians. 2
b. Find the value of secant, cosecant and cotangent
with the help of the three angles. 4

c. What is the value of sec? (34) + cosec? (5675) — cot?

) 4

Solution to the question no. 13

o _ (3w
135 (135 x 180) = ( )
10— (1502 = (&)
120° = (120 ) —“)
= %180 3

sec(135°) = sec( ) sec( )[we get from ‘a’]

~. The required value = —~[2
5n T T
cosec(150°)=cosec(€) =cosec(§ + 5) [we get from ‘a’]

—cec T =
=secy =

.. The required value = 2
2
cot(120°) = cot (gn)

=cot (g + %) [we get from ‘a’]

=—tan

=l

ola

1
. The required value = — T
3

) 3) (3
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o ) s (5 o)
= (-2)2 + (22— (—\/_) [we get from ‘b’]

1
=2+4-3
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@ Additional Creative Questions
with Answers
If A =60°, then
Find the values of sin 50A, sin 2A. 2
b. Verify the following formulae.
. . 2tanA
Sin2A = 2SinA cosA = 1+ tanA
and prove that sin3A =0 4
02
NE
when 0° < 6 < 90°? 4
Solution to the question no. 14
H Given, A =60°
sin 50A =sin (50 x 60)°
=sin (3000)°
=sin (33 x 90° + 30°)

=c0s30° = 325

Again, sin2A =sin (2 x 60)° = sin (120)°
=sin (90° + 30°)

=cos30°=32@.

c. IfcosO +sin0= sin2A, what is the value of 0

. 3
) From ‘a’ we get, L.S. = sin2A = SZE

M.S.= 2 sinA cosA = 2 sin60° cos 60° [-.- A = 60°]

_, B % _\B

2
2tan A 2 tan 60° o
RS= THtamA ~ 1+ tan2 60° [-A =607

__2\3 _243
T 1+(f3 143
_ZAE_AE
&8 .

2ta

.. 8in2A = 2sinA cosA = 2A (Proved)

1+ tan

and, sin3A=sin (3x 60°) [..A=60°]
=sin 180°
=sin (2 x 90° + 0°)
=sin0°=0

.. sin3A =0 (Proved)

Given,

cos0 + sinb = ZAE Sin2A

e
_i:[
NEl

or, coso + sinf = \ﬁ [putting the value of

sin2A from ‘b’]

yourself first. Read the answer and make sure your answer has

3 Practice this part very well. Try to answer the questions all by
670 : 1 1SWi
?Tu.,o'. been resembling with it.

or, sind =2 —cosd

or, sin%0 = 2 — 24/2 cosd + cos?0

or, 1 — c0s20 = 2 — 21/2 cos6 + cos?0
or, 2 cos?0 — 2/2 cos0 + 1 =0

or, (\/2 cosh —1)2=0

or,A/2¢c0s0 —1=0

or, cos6 = Error!= cos 45°

o0 =45°

.. The required solution, 6 = 45°

i 12 . .
cotd = and cos@ is negative,

a. Find the values of cos6 and seco. 2
sind + cos Hag} 26
b. If{ sec (0) +tand] 51 =k, then find the value of k. 4

c. |IfsecA + cosA= 5 k, then what is the value of A

(where 0° < A <90°)? 4
Solution to the question no. 15

. 12 5
H Given, cot = 5 - tand=75

We know, sec20 = 1 + tan20

—1+(5> -1+£ 169
12) ~ 144 ~ 144
ecpos 3
c.osecd =+ 75
", C0sO = 13
But, cos6 is negative, ..cos0 = — 13
1 13
and, sec6 = 00 - 12
[ Given, tan6 = 5
sing 5
"' "cose T 12
. 5 12
or, sin = 2 cos0 12 X 13
.5
or, sinf = — 13

sinB + cos (-0) | 26
51

Now, given expression { sec (-0) + tan@

_ (sine + cose) 26
~\ seco + tang/ 51
[-.-cos (—6) = cosH and sec (—0) = secO]
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5 12
1313 | 26
= 13 5] 51
EEVRET)
512
(13 26
| 28+5) 51
12
_(17 z_ 26
“l13% g
51 26
=26 * 51
=1.

.. The required value of k = 1
. 5
Given, secA + cosA= 5 xk

5 . .
or + COsA = > [Putting the value of k obtained

' COSA
from ‘b’]
1+cos’A _5

Of TCosA 2
5
or,1+Ccos?A= 5 COsA

or, 2 + 2 cos? A = 5 cosA [multiplying both sides by 2]
or, 2cos?A -5 cosA +2 =0

or, 2c0s?A — 4cosA — cosA +2 =0

or, 2 cosA (cosA -2) — 1 (cosA -2) = 0.

or, (2cos A—1) (cosA-2)=0

Either, 2cosA-1=0 or,cosA-2=0
1 But, cosA = 2 is not
or, CosA = 5 exceptable, because the

value of cosA can never be
greater than 1 and less
then —1.

.. The required solution, A = 60°.

or, CoSA = c0s60°
or, A =60°

» 16 st— + S|n2i—4 + sm287 + smzsi—4 and

T m 3n_ 5S5nm Im  9n
tany 4 +cot20 co% cotyy coty cotyy are
trigonometric expressions whose values are p and g

respectively.

two

a. Find the values of sm% and sm% 2

b. Find the value of g. 4
c. Show that, the numerical value of p —q will be 0. 4
Solution to the question no. 16

. 5 . (n =™
Esm6 —sm(2+3)

T
=cos3 =5 (Ans.)
10n T T
Again, sin 6 =sin (2 x 3+ 6)
= —CO0S g = — Error! (Ans.)

[ According to the question,
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3n 50 . In . 9=n
q= tanz + cot % cot 5q cotoy cotE cot 5g
- 1ot ot (3 22) oo e Lo (2- )
=L Cotypcot{2 =20/ COto0 g Ot 2~ 20
T i T i T
=1+ cot 20 tan 20 .cot 4 .cot 20 tan 20

_ n 1 Inm 1
=1+ cot 20 7n .1.cot 20 .tan 20

cot E

1 t7—”t T
7_71','CO 20.an20
COt20

T
—1+cot20.

_ T T
=1+ cot 20 .tan 20

=1+ '[an20 1+1=2

tan20
The value of g is 2 (Ans.)

According to the question,

5m 8n 9n
2 2: 2. 2
p = sin 7+S|n 14+S|n 7 +sin 14

S|n27 +sin? (2 7) +sin ( 7) + sin (2 7)
AR SO s
{sin@ +T7[)}2

2
i T . T I
2=+ Cos%S + | —sing | +
sin 7 Cos 7 ( Sln7) Cos 7

i T T T
= in2— + 2— + in2— + 2—
Sin 7 Cos 7 Sin 7 Cos 7

= 1+1 [ sin®0+cos?0=1]
=2

Now, p—q

= 2-2 [from ‘b’ we get q = 2]
=0

The numerlcal value of p — q will be 0. (Shown)
A triangle is inscribed in a circle
shown below-

0
a

~_b ~
a. Wright down the tangent and secant of the angle 6
in terms of the ratio of sides. 2
b. If the sides of the triangle are related by the
equation b + ¢ = a\/3, find the value of 6. 4
c. |If the value of a is 1 m, what is the length of the arc
cut by a? 4

Solution to the question no. 17




Trigonometry

_ opposite side _ b
Bl We know, tan6 = adjacent side ~ a

_ hypotanuse _

c
and, sec6 = adjacent side ~ a
& From the figure, B
2= cos
. = cos 0
b .
c- sin®
a
e A
N
A —~—c

or, byy- A3 % [dividing both sides by c]

or, sind + 1 = \/3cos6

or, sin%0 + 2 sin + 1 = 3 cos%0

or, sin%0 + 2sin@ + 1 — 3c0s?0 = 0

or, sin0 + 2sin@ + 1 — 3(1 —sin%0) = 0
or, sin?0 + 2sin0+1 -3+ 3sin?0=0
or, 4sin0 + 2sin6 —-2=0

or, 2sin?@ +sinf—-1=0

or, 2sin’d + 2sin@ —sin@—1=0

or, 2sinf(sin® + 1) — (sin6 +1) =0

or, (sind + 1) (2sin6 -1) =0
Either,sin0+1=0

or, sin6 = —1 (which is not exceptable).
Or, 2sin6-1=0

or,2sin6=1

PR
or, sme—2

or, sin® = sin30°
.. 0=30° (Ans.)

<5

Now, from the above figure, cos0 =
Here, 6 = 30°

c

or, C="_—_,

Now from the figure above, in AABC, D is the mid-
point of AB.

(D is the centre of the circle and AB is the diameter).

So, ZDCB = #DBC = 30° [Opposite angles of two equal
sides of a triangle are equall

120xnt 2%

180 3

So, /BDC =0=120°=
Now, we know, s =0
1 2n

or,s:%x 3

2. $=1.21 m. (Ans.)
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Suppose, you are the captain of a
submarine. The submarine runs under 10 m. from
the sea level. Suddenly you notice a war-ship 500m
far from the submarine and then you dive the
submarine deep into sea water.

War-ship

——
Sea level

submarine

a. In what angle you have to dive the submarine to go
150m deep into sea water from sea level? 2
b. If the angles in sexagesional and circular system are
respectively D and R, then find a relation between
them. 4
c. After passing the war-ship, if the submarine dive in 1
radian angle with the water level to the upper direction,
what will be the distance between the submarine and

the war-ship after reaching the sea level? 4
Solution to the guestion no. 18
H le— 500m —>!
E F ol
10m
________ ¢’

150m

In the figure, the submarine is at the point C and the
war-ship is at the point D.

Here, BC =500m, AD =150 m.
AB = AD - BD = AD — CF =150 — 10 = 140m
. . AB 140
Now, in the triangle AABC, tanZACB = BC - 500

or, tan ZLACB =0.28
ZACB =15.64° (Ans.)

. 2 .
[ We know, 1 radian = - right angle
. 2
or, 1radian= X 90°

or, Rradian= (% X R)

Since the same angle in two systems are D° and R®.
So, D° = (@ X R)
T

Or,D=@ x R
T
D R
180" 1 (Ans.)

From the figure, AD = 150 m

If the submarine dive in the angle Z/AED with the sea
level and reach at the point E, then

2
/AED=1°= - right angles = 57.3°
In the triangle AAED,
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AD
tano = DE
AD
or, DE = tano
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150
or, DE = tan 57.3°
. DE =96.31m

So, the distance between the submarine and the war-ship
will be 96.31 m. (Ans.)

- - - . Answer these questions yourself. See the super tips
@ Creative Questlons with hints Which will help you to answer the questions easily.

[ONESATER] 7 sin%0 + 3 cos?@ = 4 and 0 is positive
acute angle.
a. Find the value of cos?0 from the given equation. 2

1
b. Prove that, tan0 = + % 4

P that cosec’® —sec’9 1 4
C. no is positive, prove that, — 55— 50 =5

Ans. a. cos?0 = ¢
i .17 51 37n 5n
ISR sin'” g + sin®g: + cos® g + cos?
Question » 20 Kl 18 + sin ) + cos 18 + cos 8
om L, 5m L, 8m L On
and sin? 7 + sin i sin 7+ sin 14 are two
trigonometric equations.
17n b
Ll
a. Show that, sin 18 —Sin“1g: 2
b. Find the value of first equation. 4

c. Show that, the values of two equations are equal. 4
Ans. b. 2

Question » 21 D
90°\J1
A 6 C
o)
B

In circle ABCD, O is the centre and AC is the diameter.

a. Find the length of AC. 2
b. Prove that, cosA + cosB + cosC + cosD =0 4
c. IfsecO + cosb = p, find p and solve the equation. 4

Ans. a.[2 unit; c. p :%, 0 :%

The angles of a triangle are in

arithmetic progression and largest angle is double

than the smallest angle.

a. If the smallest angle is A, find another two angles. 2

b. Determine the angles in radian and sexagesional
system. 4

c. Show that, a solution of 2sin?0 + 3 cos® = 3 is equal
to the another angle except the greatest and the
smallest one, where 0° < § < 90°. 4

3A
Ans.a. >, 2A; b. 40°, 60° and 80°.
Any radius of a circle is 14 m. A radian
angleg is produce in the centre of tower with the height

is equal with the circumference of the circle.
a. Express the angle at the centre subtended by the arc

28 m. in radian. 2
b. What is the distance from the centre of the circle to
the tower? 4

c. A wheel with circumference equal to one-tenths of the
diameter of the circle revolve 5 times | a second. How
many times is required for it to pass 21 km. distance? 4

Ans. a. 2 radian; b. 50.79 m. (about); c. 25 minutes.

&N For More Creative Questions and Answers type the following address on the
‘co' ' .
§ 1.“., browser's address bar panjeree.com/e09/hmtq08.pdf

internet-@-linked
(Unternet.ginked |

In this part important information of the chpater, at which it is needed to cast a look before exam or you must
remember, such subject matters have been mentioned here at a glance. So that you can keep the important
information in mind easily; specially you can make you self-confident revising these in a quick view.

Il Ata glance, the formulae which are used in this chapter:
e The trigonometric ratios of the angle (- 0)
sin (—0) =—sin 6 cosec (—0) = —cosec 0

oN'\,

?sE V’J"/

M o

e The trigonometric ratios of the angle (90° + 0)
(0° <08 <90°

cos (-0) = cos 0

sec (—0) =sec O

sin (90° + 6) = cos 0

cosec (90°+0) =sec 0

tan (—0) = —tan 0

cot (—0) = —cot 0

e The trigonometric ratios of the angle (90° —
complementary angle (0° <0 <90°)

0) or

sin (90° — 6) = cos 0 cosec (90°— 0) =sec 6
cos (90° — 0) =sin 6 sec (90° — 0) = cosec 0
tan (90° - 0) =cot 6 cot (90°—0) =tan 6

cos (90° +6)=-sin®

sec (90° + 6) =—cosec 6

tan (90° + 6) = —cot 0

cot (90°+0) =—tan 0

e The trigonometric ratios of the angle (180° —

<0<90°

0) (0°

‘ sin (180° - 0) =sin ©

‘ cosec (180° —0) = cosec 6 ‘
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cos (180° - 6) =—cos 0

sec (180° —0) =—sec O

|

tan (360°—0)=—tan 0

‘ cot (360° — ) = — cot O

|

tan (180°-0)=—tan 0

cot (180° — 0) =—cot 6

e The trigonometric ratios of the angle (180° + 0) (0°

< < 90°)

sin (180° +0) =—sin 0

cosec (180° + 6) = — cosec 6

€os (180° + 6) =—cos 6

sec (180° + 0) =—sec O

tan (180° + 6) = tan 6

cot (180° + 6) =cot 6

¢ The trigonometric ratios of the angle (270° - 8) (0°

<9< 90°)

sin (270° - 6) =—cos 6

cosec (270°—0) = —sec 0

€0s (270°—0) =—sin 6

sec (270° — ) = —cosec 6

tan (270° - 0) =cot 6

cot (270°-0) = tan 0

e The trigonometric ratios of the angle (270° + 0) (0°

<9< 90°)

sin (270° + 0) =—cos 6

cosec (270° + 0) =—sec O

cos (270° + 0) = sin 6

sec (270° + ) = cosec 0

tan (270°+ 6) =—cot 6

cot (270°+6)=—tan 6

e The trigonometric ratios of the angle (360° - 8) (0°

< < 90°)

sin (360° — 0) = —sin 6

COSec (360° — 0) = —cosec 6

cos (360° — 0) = cos 6

sec (360° — 0) =sec 6

Suggestion: Highway Ensuring a Brilliant Result g‘°

It is not that you will find all the questions common but the practice of these questions will guide you in solving 2

e The trigonometric ratios of the angle (360° + 0) (0°

<9< 90°)

sin (360° + 0) =sin O

cosec (360° + 0) = cosec 0

cos (360° + 0) = cos 6

sec (360° + 0) = sec 6

tan (360° + 0) = tan 0

cot (360° + 6) = cot 0

The trigonometric ratios of the angle (n x 90° 0 )
If n is any integer, then the value of the angle (n x
90° + 0) can be defined by the following way:

The given angle have to be divided into two parts such
that one part of that will equal to an acute angle and

the other part will equal to 90° or n multiple of % .
That is, the given angle =n x 90° + 6

o, . . . =nxgi9

2(a) If n is even number, the trigonometric ratio will
remain unchanged.

That is, the ratio sin will remain sin.

and cos will remain cos, etc.

(b) If nis odd number, the trigonometric ratio will be
changed,

The ratio sin will be changed into cos

w ., COS ,, " ., sin

W . tan o, . ., cot
w ., cot , " ,  tan
w . Sec ., ., " ,, COSec
w . COsec,, , " . Sec

<TI0, s

A,
different and difficult question patterns. ‘{‘,\s r

o

Suggestions | Creative Multiple Choice Questions

Question No.
*kk 2 34 11,14, 20, 21, 41, 42, 48, 51, 54, 55
** 56, 17,22, 23,33, 45, 47, 49, 56, 57-60
Suggestions | Creative Broad
Questions
Question No.
*xk 478 12, 14
** 311, 15,18




