Introduction to Trigonometry: Exercise - 8.1

Q.1 In AABC, right angled at B, AB = 24 cm, BC = 7 cm. Determine:
(i) sin A, cos A (ii) sin C, cos C
Sol.  Let us consider a right angled %ABC.
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From the Pythagoras theorem,
AC? = AB? + BC? = (24) + (7)?
=576 + 49 = 625
=>AC= \/@ = 25Ccm
(i) For £A, Base=AB, Perpendicular = BC and Hypotenuse = AC
sinA = P/H = BC/AC = 7/25,
cosA = B/H = AB/AC = 24/25

(ii) For «C, Base = BC, Perpendicular = AB and Hypotenuse = AC
sinC = P/H = AB/AC = 24/25,
cosC = B/H = BC?AC = 7/25.

Q.2 In adjoining figure, find tan P — cot R.
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Sol. From the Pythagoras theorem,
PR2 = PQ? + QR?
=132 =122+ QR2
= QR2 =132 - 122

=169-144=25
= QR=+/25 =5
So, tanP = P/B = QR/PQ
= 5/12
and cotR = B/P = QR/PQ = 5/12
Thus, tan P — cot R = i_i
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=0
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Q.3 IfsinA= rk calculate cos A and tan A.

Sol. Consider a AABC right angled at 2B = 90o.
For £A, Base = AB, Perpendicular( = BC and Hypotenuse = AC
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So, sinA = P/H,
=BC/AC=3/4

Suppose, BC = 3k and AC = 4k.
From the Pythagoras theorem,
Then, AB2 = AC2 — BC2

= (4k)* - (3k)?
= 16k? — gk?
= 71(2

AB = 7k
Now, cosA = B/H =AB/AC = ﬁk/4k

=\7/4

and tanA = P/B = BC/ AB =3k/ /7 k =3 /[T

Q.4 Given 15 cot A = 8, find sin A and sec A.
Sol. Consider a AABC right angled at £B = 90o.
For £A, Base = AB, Perpendicular = BC
and Hypotenuse = AC
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Since, 15 cot A= 8
= cot A = 8/15

Suppose, AB = 8k and BC = 15k.
From the Pythagoras theorem,
Then, AC2 = AB2 + BC2

= (8k)? + (15k)?

= 64k2 + 225k?

AC= /289 k
=17k
Now, sinA = P/H = BC/AC = 15k/17k = 15/17
and, secA = H/B = AC/AB = 17k/8k = 17/8




Q.5 Given secO = 13/12, calculate all other trigonometric ratios.
Sol. Lets consider a AABC right angled at £B=90°and 2£A= 6°.

For £A, Base = AB, Perpendicular = BC and Hypotenuse = AC

So, secO = H/B = AC/AB =13/12

Let AC = 13k and AB = 12k.
BC2= AC2 - AB?
= (13k)? - (12k)?
=169Kk2 — 144k?2

= 25k2
BC=5k
c
13k Sk
0
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Now, sinf = P/H = BC/AC
= 5k/13k
=513

cosO = B/H = AB/AC = 12k/13k = 12/13
tan6 = P/B = BC/AB = 5k/12k = 5/12
cotB = 1/tanB = 12/5

cosecO = 1/sinf = 13/5

Q.6 If<A and 4B are acute angles such that cos A = cos B, then show that ZA=/B.
Sol. Consider AABC right angled at 2C such that cosA = B/H = AC/AB.

and, cosB = BC/%B.
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Since, given: cos A = cos B
= AC/AB = BC/AB
= AC=BC
If in AABC, AC = BC, then
SLA=LB i, Hence Proved
Since, angles opposite to equal sides are equal. So, It is isosceles triangle.




Q.7 IfcotO =7/8, evaluate:
.. (1+sin@)(1-sin®)
1
(1+cos6)(1—cos0)
(ii) cotz0
Sol. Consider a AABC right angled at £B=90° and 2A = 6°
From the Pythagoras theorem,
Then, AC2 = BC2 + AB2
= (8k)? + (7k)?
= 64k2 + 49k>2
= 113k?

- 113k
So, sin = P/H = BC/AC = 8k/ /113 k = 8//113 k.......... ()

and cosO = B/H = AB/AC = 7k/ 113 k =7/+/113 k........... (ii)
(i) Now, Putting the value from (i) & (ii)

1 64

(1+sin@)(1-sin6) _ 1-sin’0 _ 113
(1+cos0)(1-cos®) 1-cos’0 1_ﬁ
113

Therefore,

_ 113-64

 113-49
(ii) Now, cot20=(7/8)> = 49/64

=49/64

1-tan’*A .

Q.8 If3cotA =4, check whether ———— = cos?A - sin?A or not.
1+tan“A

Sol. Lets consider a AABC right angled at 2B = 90°.

For £A, Base = AB, Perpendicular = BCC and Hypotenuse = AC
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Since, 3cot A = 4
=>cot A = 4/3
So, cotA = B/P = AB/BC = 4/3
Suppose, AB = g4k and BC = 3k
Then, AC2 = AB2 + BC2
= (4k)? + (3k)?
= 16k2 + gk?
= 25k?2
AC=5k

So, sinA = P/H = BC/AC = 3k/5k = 3/5
cosA = B/H = AB/AC = 4k/s5k = 4/5

1
Since, tanA=—— =
CotA 3/4
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1-tan’A ~ 1 7 :
1 t 2'A: 9 :2—5 ............... (1)
+1an 1+

16

1

Now taking L.H.S. =

and R.H.S. = cos?A - sin2A

= (4/5)2- (3/5)?

16 9 7

= T e (ii)
25 25 25

From (i) & (ii)
= LH.S=R.H.S
1-tan’A

0

, — 5 =CO0S?A — sin?A ................. Hence Proved.
1+tan“A

Q.9 In AABCright angled at B, if tan A = % , find the value of
(i) sinAcosC + cos AsinC
(ii) cos A cos C —sin A sin C
Sol. Lets consider a A ABC, right angled at ZB=90¢.
For £A, Base = AB, Perpendicular = BC and Hypotenuse = AC
tanA = P/H

= BC/AB =

A
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Let BC=kand AB = \/§ k.
From the Pythagoras theorem,
AC2= AB2 + BC?
= 3k2 + k2
= gkz
AC=2k
So, sinA = P/H = BC/AC = k/2k = 1/2

cosA = B/H = AB/AC = \/3k/2k =+/3/ 2

Now, for «C, Base = BC, Perpendicular = AB and Hypotenuse = AC
So,sinC = P/H = AB/AC = 3k /2k= 3 /2
and, cos C = B/H = BC/AC = k/2k =1/2

(1) sinA cosC + cosA sinC =1x1+§x§
1,34,
4 4 4




Q.10 In APQR, right angled at Q, PR + QR 25 cm and PQ = 5 cm. Determine the values of
sin P cos P and tan P.
Sol. Given: In APQR, right 2d at Q and PR + QR = 25 cm and PQ = 5cm

Let QR =xcm

R Xxcm Q
So, PR = (25 — x) cm
From Pythagoras theorem,
RP2 = RQ2+ QP2
= (25-x)2=x2+ 52
=625 — 50X + X2 = X2 + 25
=-50X = —600
=X = -600/-50 = 12
So, RQ = 12cm
= RP = (25 — 12)cm = 13cm
Now, sinP = RQ/RP =12/13
cosP = PQ/RP = 5/13
and tanP = RQ/PQ = 12/5

Q.11 State whether the following are true or false. Justify your answer.
(i) The value of tan A is always less than 1.
(ii) sec A=12/5 for some value of angle A .
(iii) cos A is the abbreviation used for the cosecant of angle A.
(iv) cot A is the product of cot and A.
(v) sin0 = 4/3 for some angle 6.
Sol. (i) This statement is false because sides of a right triangle may have any length, therefore tanA
may have any value.
(ii) This statement is true because Sec A = H/B. Since Hypotenuse is numerator. So, sec A is
always greater than 1.
(iii) This statement is false because cos A is the abbreviation used for cosine A.
(iv) This statement is false because cot A is not the product of 'cot' and A. 'cot' separated from A
has no meaning.
(v) This statement is false because sin@ = P/H . so, it cannot be > 1.




