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Topic - Trigonometric Ratios Solved Examples

Board - ICSE Class -9

1. Ifsin A = 18—7, find other trigonometric ratios of £A.

Solution C
Let us draw a A ABC in which £B = 90°. 17k
Then, sin A = B_2 8k

AC 17
Let BC = 8k and AC = 17k, where k is positive.
A 15k B
By Pythagoras' theorem, we have
AC? = AB%+ B(C?
= AB? = AC?—-BC(C*?
= AB? = (17k)? — (8k)? = 289k? — 64k?
= 225k?
= AB =/225k? = 15k
i A_BC_8k_8 A_AB_lSk_lS
R T 7 VA TR VR VA
can A sin A 8 17 8
= =— X — ) = —
an cos A (17 15) 15
Ao 1 17 Ao 1 17
O A=A 8% T s A 15
dcot A = _b
and cot A =—— = -

2. Ifcos A= %, find other trigonometric ratios of £A.

Solution. c
Let us draw a A ABC in which £B = 90°. 41k 20k
Then, cos A = B2

AC T 41
Let AB = 9k and AC = 41k, where k is positive.
A 9k B

By Pythagoras' theorem, we have

AC? = AB? + B(C?

= B(C*=AC*—-AB?
= BC? = (41k)* — (9k)* = 1681k? — 81k* = 1600k>
= BC =+/1600k? = 40k
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BC 40k 40

_ 9
. sin A = AC - 4k il ;08 A = —(glven)

) A_smA 40 41 40
an T cos A (41 9) 9
Ao 1 _41 Ao 1 _41
COSeC A=GnAd 20 T wsa 9
and cot A = 1 -2
tan A 40

3. Ifcos 6 = %' find the value of (w)

sec O+cot 6 &
Solution
ok 4k
Let us draw a A ABC in which 2B = 90°. Let £A = 6°.
Then, cos 8 = a8 _ E.
AC s 0° -
Let AB = 3k and AC = 5k, where k is positive. A 3K B

By Pythagoras' theorem, we have

AC? = AB? + B(C?
= BC? = AC? — AB? = (5k)? — (3k)? = 25k? — 9k? = 16k?
= BC =+/16k? = 4k.

) 0= _5_t _BC 4k 4
ST s 3 YT A T3k 3
o deosec g AC _ 5k _5
co = an o 4 ; and cosec BC 4k 7
5 4 25 16
<5cosec9—4tan6) _(5X1—4x§)_(T_T)
sec 6 + cot @ - 5 3 =75 3
(3+3) (3+3)
75 — 64
__ 12 _(gxg)_g
~20+9 \12729) 29
12

4, Ifsec 8 = Z, show that
(2cos 8 —sin 6) 12

(cot 8 —tan 9) -7
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Solution c
Consider a A ABC in which 24 = 6 and 2B = 90°. 5 3x
9 = hypotenuse _£_E_5_x(sa )
SeC U =" e 4B 1 y oo
~ AC = 5x and AB = 4x, where x is positive. A ax B
By Pythagoras' theorem we have
AC? = AB? + BC?
= BC? = AC? — AB? = (5x)% — (4x)? = 9x?
= BC =3x
9_AB_4x_4. ) 9_BC_3x_3
ST AC T 5T A T T
fg— AB  4x 4
=BT~ 3
and
tan § = BC 3x 3
M= UB T ax " a
4 3 8 3 5
(2cos 6 —sin 6) (ng—g) B (g—g) B (g) 112
(cot @ —tan 8) (4 3\ (4 3\ (7N (T7\
(3 4) (3 4) (12) (12)

3sin 6+2cos 6

If 3tan 6 = 4, evaluate —
3sin 6—2cos 6

5.
Solution

4
3tan9=4:>tan9=§

Given expression

_ 3sin 6 + 2cos 6
" 3sin @ — 2cos 6

_3tan 6 +2 [ dividing num. and denom. by cos 6]
3tan 6 — 2

_(3><%+2)_6_3 [-'t 9—4]
_(BX%_)_Z_. “tan 6 =

5sin 6—3cos 6
4sin 6+3cos 6

).

6. If5cot 8 = 3, find the value of(

Solution
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3
5c0t9=3=>cot9=§

5sin 6-3cos 9) __ (5—3cot )
4sin O+3cos 6/ (4+3cot )
[dividing num. and denom. by sin 6]

Given expression = (

_(5-3%)_(5-%):(&)(3):5

_(4+3x%)_(4+§) 5 29/ 29

7. If7sin? 6 + 3cos? 6 = 4, show thattan 6 = %

Solution

7sin® 8 + 3cos? O = 4
= 4sin? 0 + 3sin® 6 + 3cos? 6 = 4
= 4sin? 0 + 3(sin? 6 + cos? 6) = 4
= 4sin® @ +3Xx1=4[~sin? 8+ cos? 6 =1]
1
= 4sin? 8 = 1 = sin? QZZ

1 3
2 0 — (1 cin2 —(1_2\_2
cos? 8 = (1 —sin? 9) = (1 4)—4

3

sin? 6 (1 4) 1

tan? 6 = —x=]=
an 253

cos? @

Hence, tan 6 =

mils

(2+2sin 0)(1—sin 6)
(1+cos 6)(2—2cos 6)

8. Ifcot O = %’ then evaluate

Solution

_ _ (2 + 2sin 8)(1 — sin )
Given expression = (14 cos 6)(2 — 2cos )

2(1 + sin 0)(1 — sin 6)
~ 2(1 + cos 8)(1 — cos 6)
_ (1 —sin* §)  cos® 6

= = = 2
(1 —cos?20) sinZ @ cot™ 6

_ t6’2_<15)2_225

=t =(g) =%

. . ..225
Hence, the value of the given expression is o
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9. Ifcosec @ = /5, find the value of: 2 — sin? 6 — cos? 6

Solution

cosec 6 =5
hypotenuse V5

¢ erpendicular 1

Therefore, if length of hypotenuse = v/5x, length of perpendicular = x

Since
base 2 + perpendicular ? = hypotenuse?
base 2 + (x)2 = (V5x)?
base 2 = 5x2 — x2 = 4x?
~ base = 2x
Now
} perpendicular x 1
sin 6 = = =—
hypotenuse V5x /5
base 2x 2
cos 6 = —

hypotenuse - VSx - V5

= 2 —sin? 0 — cos? 6
142 2\2
(-
w B
_5 1 4
N 5 5
_5
5
=1

10. In the following figure:

AD 1 BC,AC =26,CD =10,BC = 42, £DAC = x and 4B = y.Find the value of :
1 1

sin2 y tan? y A
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Solution
Given angle DAC = 90° and ZADB = 90° in the figure
= AC? = AD? + DC?(AC is hypotenuse in A ADC)
= AD? = 26% — 102
~» AD? =576 and AD = 24
Again
= AB? = AD? 4+ BD?(AB is shypotenuse in A ABD)
= AB? = 24% + 322
~» AB? = 1600 and AB = 40
) perpendicular AD 24 3
sihy=———"=—=—==
hypotenuse AB 40 5
) _ perpendicular AD 24 3
MY ="""hase  BD 32 4
Therefore,
1 1
sin? y tan? y
1 1
NS
) &)
25 16
9 9
9
9
=1
11. Use the given figure to find : 3tan x° — 2sin y° + 4cos y°
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Solution
., _ perpendicular AB 8 4
smy = hypotenuse ~ AD 10 5
. base _ 6 _ 3

cosy = hypotenuse 10 5

) , _ Pperpendicular AB 8

M =T hase  BC 15
Therefore

3tan x° — 2sin y° + 4cos y°

aG)-2() @

=575t
=2

[S24 1\

12. Given qtan A = p, find the value of

psin A —qcos A
psin A + qcos A

Solution
qtan A=p
p
tan A = —
q
Now

psin A gcos A
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cos A

cos A

psin A+ qcos A

psin A | qcos A

cos A

cos A
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p(5)+a
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