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Class — 9t Topic — Trigonometry

1. From the following figure find the values of :
(i) sinB
(ii) tan C
(iii) sec?B —tan’B

(iv) sin%C+ cos?C

Solution:
In right angled AABD,
= AB? = BD? + AD? (Using Pythagoras Theorem)

= AD? = AB? — BD?

= AD = {/AB2 — BD? = \/(13)2 — (5)2 = V169 — 25 = V144 = 12
In right angled AACD,
AC? = AD? + DC?

= AC = +/AD? + DC2 = \/(12) + (16)? = V144 + 256 = V400 = 200

o . AD 12
(1)smB=E=E
. AD 12 3
(11)tanC=ﬁ=E=Z
(iii) sec? B — tan? B secB=§=E
’ BD 5
AD 12
tanB=ﬁ=?
.-.secZB—tanZB:<E)2_(E)2:169_144:169_144:§:
5 5 25 25 2 25
(iv) sin? C + cos? C
) AD 12 3
smC=E=%=§
DC 16 4
COSC=E=2—=§

2 4)2 9 16 25

3
S in2 2 = |- — = — —_— —=
~ sin“ C 4+ cos“ C (5) +(5 25+25 o 1
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2. Iftan® = 15 ,find the values of other trigonometrical ratios for 0 c
Solution:
sin@ = be = =z V 1
AC 2
#BC=1and AC =2 A B
In right AABC, £B = 90°
AC? = AB? + BC? (Using Pythagoras Theorem)

:>(\/§)2 = (AB)?2+ (1)2=>2=AB?2+1
> AB2=2-1=1=(1)2

~AB=1

N G—AB ,t 9—1—1 t9—1—1

oW, COS Ac \/_ an 1 ,cotO = 1=
2 V2

sec6=T= 2,cosec9—T—\/_

3. Ifsinf = E::md 0 is an acute angle, find the values of cos0 and tan®.

5 c
Solution: //

ino=>=5%. Bc=3andac=5 / u

Y TE T acT T T AT p g,

In AABC, AC? = AB2 + BC2

= (5)2 = AB2 + (3)2= 25 = AB2 +9
= AB2 = 25—9 = 16 = (4)2

~AB =4

3
cosB—A—C—g,tane—E—Z

(5 sin6-2 cos0)
tan0

4. If 13 sin@ = 5, find the value of

Solution: ) // :

) ) 5 ) BC 5 A/
1351n9=5=>sm9=E.Butsm9=A—C=E Al Cg
~BC=5AC=13
Now in AABC,
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AC? = AB? + BC? (Using Pythagoras Theorem)
= (13)2 = AB2 + (5)2 = 169 = AB? + 25

= ABZ = 169 — 25 = 144 = AB2 = (12)?

~AB =12

y g_MB_12  BC_S
oW S = ac 137" T AR 12

_ 5 12 25 24 1
5sin@—2cos® SX{3—2Xy3 T3~13 13 1 _12 12
h tan ® B 5 -5 5

12 12 12

1375 65

3
2

[EN

2 sin6-3 cos(-))

5. If secB = E, show that ( -
5 4 sin®-9 cos0O

Solution:

6—13—AC'AC—13AB—5

secO = = =" =13, =

Now, in right AABC,

AC? = AB? + BC? = (13)%2 = (5)% + (B(C)?

= 169 = 25 + BC%? = BC? = 169 — 25 = 144 = (12)?

~BC=12

N _e_BC_12 e_AB_S

ow, sin _AC_13'COS =AC-13
2sin® — 3 cos O
4sin® —9cos 6

13 B_B 13_13_92 1B _._ s
12, 5 48 45 3 13°3
13 13 13 13 13

Now, LHS =

2 X

—_

4 %

3sin0+2 cose)

Solution:
4
3tan6 =4 .. tan0O = §

. 3sine_l_ cos 6
Now LHS—351n9+2C059_ cos 6 cosp tan®+2

" 3sin®—2cos® ., sinb cos®  2tan0 —2
g3y pL0s?
cos 0 cos 0O

Dividing numerator and denominator by cos 0
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Putting the value of 3tan 6 = 4

_4+2_6_3_RHS
T4-2 2 T

sin@—q cos0 2_g2
7. If cotB = %, show that (p ! ) = (p a )

p sin@+q sin 6 p2+q2
Solution:
cotB = d
p
sin® —qsin®
LHS = P - d
psin® + qcos©
D sinf q cos 0
= :ig g sg;g (Dividing numerator and denominator by sin 6)

Psine ™ 95ino

—gx31 -4
p+qcotB p+q><% p_l_Q_Z p pZ+qg®> p?+¢g?
p

8. Use the adjoining figure and write the values of :
(i) sinx°
(ii) cosy®
(iii) 3 tanx° — 2siny° + 4 cosy®
Solution:
In AABC, £B = 90°

AC? = AB? + BC? = (17)% = AB? + (8)?
= 289 = AB? + 64 = AB? = 289 — 64 = 225 = (15)2

~AB=15cm

and in ABCD, £B = 90° g
CD? = BD? + BC? (Using Pythagoras Theorem)

= (6) + (8)% = 36 + 64 = 100 = (10)2

~ CD=10cm
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() sinx" = 3¢ =
Dsinx® =75 =
(i) O_BD_ 6
i) cosy° = o5 = 75
iy tanxe B8 oo BC_8 4
X =g = 15"y T p " 10" 5
» 3t °—2siny®°+ 4 °_3X8 2X4+4X3_8 8+12_12_22
S A A T 5 5 5 5 5 5 °5
5 .. 2 2
9, If (cosB+sec6=E,f1nd the value of (cos? 0 + sec? )
Solution:
5
(cos B + secH) = 3
Squaring both sides, we get
5 2
(cose+sec9):<§)
25
cos?0 +sec?0 + 2 cosBsech = - [~ (a+b)? = a? + b? + 2ab]
) ) 25
= cos“ 0 +sec” 0+ 2cosO X =—
cos® 4

5 5 25 5 5 17
= cos“0+sec“0+ 2 =—=cos“0+ sec 6=T

10. In the given figure, AABC is right angled at B.If AC = 20 cm and tan A = 3

7
find the length of AB and BC C
Solution: o §
In AABC, 2B = 90° E
AC =20 cm,tan A = % e
ButtanA = B—C = E = § ~ BC =3xcmand AB = 4x cm
AB 4 4x

AC? = AB2 + BCZ = (20)? = (4x)2 + (3x)2
= 400 = 16x? + 9x? = 25x?
_ 400

C g2 = — (4)2
ax? == =16=(4)

SaX=4
Hence,AB=4x=4Xx4 =16 cmandBC=3x=3X4=12cm
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11.1f tanx =1 % find the value of 4 sin? x —3 cos?x + 2 c
Solution: 4
tanx — 11 _ f _ Perpendicular _ E )
3 3 Base AB A 3 B
~BC=4AB=3
AC? = AB? + BC? (Using Pythagoras Theorem)
=(3)2+(4)?=9+16 =25 = (5)?
~AC=5
. BC 4 AB 3
~sinx = A% and cosx = A5

Mo 3\?
-'-4-Sin2X—3COSZX+2:4-(§) _3(§) +2

16 9
=4X——3xX=—+2

25 25
64 27
=25 2512
64 —27+50 87 12
=T 2 "3 %

12. If cosecB = /5, find the value of:

(i) 2 — sin? 0 — cos? 8

i)z + 1 cos? 0

i sin?2@8 sin?0

Solution: c
V5  Hypotenuse  AC V5 "

cosec = — =

1 Perpendicular BC

~AC=+5BC=1

But AC? = AB? + BC? (Using Pythagoras Theorem)
= (\/E)2 =AB?+ (1)?=>5=AB?+1
=>AB?=5-1=4=(2)2

~ AB =2

BC 1 AB 2

NOWSine:A_C:E'Cose:A_C:ﬁ
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(i) 2 — sinZ 0 29 =2 (1) (2)_2 1 4_10—1—4_5_1
i sin cos“ 0 = NG NG = ETE= z ==
2
1 29 1 (%) 1 x 5 4 5
. cos © £
2 —_ =2 —_— :2 ———:2 —_— =X -
(i) +sin26 sinZ 0 +<1>2 (1)2 +l 1 +1 51
N NG 5 5
=245-4=7—-4=3
, 3cos? A+5tan? A
13. If sec A = V2, find the value of -
4tan? A-sinZ A
Solution:
9 C
SECA=-J'E=£
! v
Hyp. _AC_+2
Base AB 1 A f 8
AC=42,AB=1 1
But AC* = AB + BC? (Using Pythagoras Theorem)
= 2= +BC)>=2=1+BC?
= BC*=2-1=(1)* ~ BC=1
cosd = I :L, Sil'lﬁ.:E:L,tEmA:E:l:l
secA 2 AC A2 AB 1
2

R

1 2

3 (1"
3C052A+5tan244.= l\;,fz/.] +ax ()

4tan” A—sin” A , (1)
4x(1)? -

7
1 3 13
Ix—+5x1 §+5 27 132 13
Axl-— d4—— = *
2 2

14. In the following figure, BD = 18, DC = 24,AC = 50, £A = x,«2BCD =y and
£ABC = 90° = «BDC find:
a) 2tanx —siny
b) 3 —2cosx+ 3coty
c) 5—3tan?x + 3sec?x

d) 2cot?y — 2cosec?®y + 3
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Solution:

BC?=BD* +CD?
=(18)% +(24)* =324 +576 =900 = (30)°
BC=30
In AABC, ZB =90°
AC? = AB2+BC? = (50)° = AB? +(30)?
= 2500=AB%+900 = AB? =2500-900 = 1600 =(40)°

AB=40

. BC 30 3 AB 40 4

SIS T T COSX = e T e T
AC 50 5 AC 50 5
BC 30 3 1 5

Ny =—— = ——— [ p——
AB 40 4 cosx 4

: BD 18 3 CD 24 4

L D At — o —e O o o i P s

g 2 2
(i} 3-2cosx+3coty=3-2x4ixF=3-844-7 8_378_27_52
5 3 5 5 5 5 3
2 bl 75
(i) 5—3mn“x+3sec’-'x=5—3x(3] +3(§] PV P
1 3 6 16
s 21,75 _80-21475_155-27_128
16 16 16 % 16
(iv) 2cot® y—2cosec® }=+3=2[E] -2(3] +3
=13<E-1x§+3 :E_E-ﬁ
g 9
_32-50+27_59-50_9_,
0 9 o =

15. In rhombus ABCD, diagonals AC and BD intersect each other at point O. If cosine of angle
CAB is 0.6 and OB =8 cm, find the length of the side and the diagonals of the rhombus.

Solution:
cosSCAB=06
6 _3_OA
105 AB D c
Let OA =3x, AB=5x Y
In AAOB, X
AB®=A0%+0B*= (5x)* = (3x)* + OB’ 4‘

= 25x*=9x"+0B’
= OB®=25x"-9x" =16x" = (4x)* . OB=4x

But, OB=8cm = 4x=8cm :>ng cm . Dﬁzzxizﬁcm

and ﬁE=§}<5=IDcm
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16. If sin A = cos A, find the value of 2tan? A — 2sec?A + 5

Solution:
sin A

sind=cosd = =l=tanA=1

cos A
- Ztanzﬂ—?,s«eczﬂ—l-ﬁ—Etanz.é—i{l+tan2ﬂ}+5 {-sec’ A=1+tan” A)
=2tan’ A—2—2tan’ A+5=-2+5=3,

17. If 2 sinx = V/3, Evaluate:
a) 4sin®x— 3sinx

b) 3cosx — 4cos3x

Solution:

Esinx:ﬁ

NE)  —— B 3 fa-3 11
— sin_r:?:‘»c:ﬂs_r: 1—-sin“x=J1- ? = 1—1: T: E:E

(i) 4sin®x—3sinx=sinx (4sin®x-3)

_E 4|£T_3 :£1K4XE_3]:£(3_3}:£>¢;D:[]_
2 ) 2074 7)) 2 2

(ii) 3cosx— 4cos® x=cosx (3— 4{:&52 x)

{3 4>< - 1 ( ax L) :l(z-nzlxzzl.
2 4 2 2

18. If 2 sinx = V/3, evaluate:
a) 4sin®x— 3sinx

b) 3cosx — 4cos3x

Solution:

2sinx= -.J"_

= 51n.r-—:’;>c+::sr-~,l'l—sm x= ’]— — '1—— || J; 2

(i) dsin’ x — ?ssmr—smr(dsm x-3)

! = -
B 4‘?] I E 4%_3]:@@_3}:%@:0_

2%

(i) 3[:051’—4(:053_1’—{:051'(3 4::1352 x)
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19. Use the information given in the following figure to evaluate :

Solution:

In AADC, we zet
AC?=AD?+DC? {Using Pythagoras Theorem)
20% =12? + DC?
400=144+DC?
DC? = 400144 =256 = (16)°
DCE16
But BC =21
BD=BC-DC=21-16=5
In AADB,
AB>=AD’+BD?
=(12) +(5)* =144 +25=160 = (13)°

LUl

AB=13
. 3 AD 12 3 cDh 1 4
sMx=——=—, SMy=——=—=—, toty=——=—=—
AB 13 AC 20 5 AD 12 3

i
Now 10 4 6 _gooey 10,6 (4) 10x13 6x5 . 4
siny  siny o33 3 5 3 3
13 5

=26+10-8=36-8§=125.
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