Trigonometry

Question 1:
In AABC right angled at B, AB = 24 cm, BC = 7 m. Determine

(i) sin A, cos A
(i) sin C, cos C

Answer :

Applying Pythagoras theorem for AABC, we obtain
ACZ = ABZ + BC2

= (24 cm)? + (7 cm)2

= (576 + 49) cm?

= 625 cm?

~ AC = ,fg25cm =25 cm

A FFR B
24 cm
Sid sit SA BO
(i) sin A = 21de opposite to £A _ BC
Hypotenuse AC
25

Side adjacent to #A AB 24
Cos A= - = =—
Hypotenuse AC 25




(i)

25 cm

24 cm
C T o B

i C = Side opposite to ZC _ AB
Hypotenuse AC

_24

235
Side adjacent to £C  BC

cos C = =

Hypotenuse AC



Question 2:

In the given figure findtan P - cot R
P

12 cm I13cm

Q—I R

Answer :

Applying Pythagoras theorem for APQR., we obtain
PRZ = PQ? + QR?

(13 cm)® = (12 cm)? + QR2

169 cm? = 144 cm? + QR?

25 cm? = QR?
QAR =5cm
tan P = ‘S!de ﬂp!’]ﬂﬁltﬂ to P QR
Side adjacent to £ZP  PQ
=2
12
Si ] 2R R
cot R — ‘iju:lf: ad‘lacﬁ:nt to _ Q
Side opposite to LR PO
=2
12
tanP-cotR =i—i =1

12 12



Question 3:

If sin A =§ . calculate cos A and tan A

Answer:

Let AABC be a right-angled triangle, right-angled at point B.

C
A r B
Given that,
sin A = E
4
BC_3
AC 4

Let BC be 3k Therefore, AC will be 4k, where K is a positive integer.
Applying Pythagoras theorem in AABC, we obfain

AC? = AB? + BC?

(4k)? = AB? + (3k)2

16k Z - 9k % = AB?

Tk2=AB2
AB = [Tk
cos A  Side adjacent to ZA
Hypotenuse
AB Tk 7
AC 4k 4
tan A = 51_‘1'3 Gppﬂsm: to ZA
Side adjacent to A
~BC 3% 3

CAB Tk 7



Question 4:
Given 15 cot A= 8. Find sin A and sec A

Answer .

Consider a right-angled triangle, right-angled at B.
C

A B

_ Side adjacent to £A
~ Side opposite to ZA
_AB

"~ BC

It is given that,

cot A

thA=E
15

AB 8

BC 15

Let AB be 8k Therefore, BC will be 15k, where K is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

AC? = AB? + BC?

= (8K)2 + (15k)°

= 64KZ + 225k2

= 289Kk°

AC =17k

Side opposite to ZA  BC
Hypotenuse T AC

_Isk _1s

17k 17
Hvpotenuse

Side adjacent to ZA

CAC 1T

" AB 8

sinA =

sec A =



Question 5:

13
Given sec 8 :E, calculate all other trigonometric ratios.

Answer .

Consider a right-angle triangle AABC, right-angled at point B.
C

f
A B
sech = — H}f[frr:-tcnusc
Side adjacent to £0
13_AC
12 AB

If AC is 13k, AB will be 12k, where k is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

(AC) = (AB) + (BC)?

(13k)2 = (12k)2 + (BC)?

160k? = 144k? + BC?

25k? = BC?

BC =5k

= Side oppesite to £0 _ BC _ Sk _ 3
Hypotenuse AC 13k 13

_ Side adjacent to £60 _ AB 12k 12

cost = = =
Hypotenuse AC 13k 13

_ Side opposite o L8 BC 5k 5

Side adjacentto £60  AB 12k 12

tan B

cot 0 = Side adjacentto £0 _ AB 12k 12
Side opposite to £6  BC 5k 5

Hypotenuse AC 13k 13
cosec O=— - = = =—
Side opposite to £8 BC 5k 5




Question 6:
If -A and B are acute angles such that cos A = cos B, then show that

A= B.

Answer :

Let us consider a triangle ABC in which CD L AB.
C

A I B
It is given that

cos A=cos B
AD BD
= —=—__ (1)
AC BC
We have to prove A = .B. To prove this, let us extend AC to P such that BC = CP.

|
|
|
|
|
|
|
|
|
|
|
|

A 5 B

From equation (1), we obtain

AD _AC

BD BC

AD _AC
BD CP

By using the converse of B.R.T,

CD|BP

=ACD = -CPB (Corresponding angles) ... (3)

And, -:BCD = -CBP (Alternate interior angles) ... (4)

By construction, we have BC = CP.

~ CBP = -CPB (Angle opposite to equal sides of a triangle) ... (5)

From equations (3}, (4), and (3). we obtain

£ACD = .BCD ... (B)

In ACAD and ACBD,

(By construction, we have BC = CP) e . |



ACD = BCD [Using equation (&)]

CDA = - CDB [Both 90°]

Therefore, the remaining angles should be equal.
~CAD = CBD

= A= B

Alternatively,

Let us consider a triangle ABC in which CD L AB.
C

A D B
It is given that,

cos A =cos B

AD BD

= — =
AC BC
AD  AC

= —=—
BD BC

et AD_AC_,
BD BC

= AD=kBD ... (1)

And, AC=kBC .. (2)

Using Pythagoras theorem for triangles CAD and CBD, we obtain
CDZ=ACZ - AD? __ (3)

And, CD? = BC? - BD? ... (4)

From equations (3) and (4), we obtain

AC? - AD? = BC? - BD?

= (k BC)? - (k BD)? = BCZ - BD?

= k? (BC? - BD?) = BC? - BD?

= k? =1

= K="1

Putting this value in equation (2), we obtain

AC=BC

= A = B(Angles opposite to equal sides of a triangle)



Question 7:
7
fcoto =E , evaluate

(1+sin0 )(1 —sin@)
) (1+cosf )(1 —cosh )

(ii) cot® 8

Answer :

Let us consider a right triangle ABC, right-angled at point B.

A
C 2 [ B
Side adjacent to 26 BC
coth =— . -
Side opposite to £08  AB
_7
8

If BC is Tk, then AB will be 8k, where K is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

AC? = AB? + BC?

= (8K)2 + (Tk)2

= 64k2 + 40K?
= 113k°
AC= 113k
Sin = Side opposite to £6 _ AB
Hypotenuse AC
8k 8
. S 49
JiBe i3 e
Side adjacent to £0  BC _ 11
058 = =—
Hypotenuse AC 64
L 113
VI3E Y113

(1+sin0)(1-sinB) [I-sin’ 9}
| {I+cosﬂ]{l-cosﬁ}_[l-coslﬁ}

*

) o
~ 13) 113

7 ! 49
- 1=
[ .'”3] 113

(i) cof? 8 = (cot B)2 = G] _ 4

64



Question 8:

I3 cot A = 4. Check whether 1B A _ 2 4 _cin? A or not.

I+tan” A
Answer :

It is given that 3cot A = 4
4

or cotA=—=
3

Consider a right triangle ABC, right-angled at point B.
C

A B

cot A = Sfde adjace.nt to SA
Side opposite to ZA

AB 4

BC 3

If AB is 4k, then BC will be 3k, where k is a positive integer.
In AABC,

(AC) = (AB) + (BC)?

= (4k)2 + (3k)2

= 16k2 + OK%
= 25k
AC = 3k
Side adjacent to ZA  AB
cosA = =—
Hypotenuse AC
_dk_4
5k 5
Gin A = Side opposite to £A _ BC
Hypotenuse AC
5k 5
tan A = Side opposite to £A =E
Hypotenuse AB
3k 3
4k 4

Ha) e
I-tan"A |4 _1_16

1+tan® A H_[},]' 12
4 16
I
_le_ T
5 25

16



Question 9:

|
In AABC, right angled at B. Iftan A :E . find the value of

(i} sin Acos C+cos AsinC
{lijcos AcosC-sinAsinC

Answer .

A B

|
NE
BC_ 1
AB .3

If BC is k, then AB will be \[3f . where k is a positive integer
In AABC,

ACZ = AB? + BC2

- (\Ek): +(k)

tan A =

= 3k? + k% = 4k?

~AC =2k

Gin A = Side opposite to ZA _ BC _ k- _ 1
Hypotenuse AC 2k 2

cos o Side adjacent to ZA _ AB_ 3k _\3
Hypotenuse AC 2k 2

GinC = Side opposite to ZC _ AB _ ﬁ_ ﬁ
Hypotenuse AC 2k 2

Side adjacent to £C _BC _ & 1
Hypotenuse AC 2k 2
(iysin AcosC+cosAsinC

)

:izl
4

cosC =

(i) cos A cos C - sin Asin C

Eeige-e-



Question 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

Answer :

Given that, PR + QR = 25

PQ=5

Let PR be x.

Therefore, QR =25 - ¥
R

P Q

Applying Pythagoras theorem in APQR., we obiain
PR? = PQ? + QR

¥ =(52+ (25 -x72

X2 =25+ 625 + x% - 50x

50x = 650

¥=13

Therefore, PR =13 cm

AR =(25-13)cm=12cm
~ Side opposite to /P QR 12

sinP —
Hypotenuse PR 13

osP = Side adjacent to ZP _PQ 5
Hypotenuse PR 13

ton P = Side opposite to £P _ QR 12

"~ Side adjacentto /P PQ 5



Question 11:
State whether the following are true or false. Justify your answer.

(i) The value of tan A is always less than 1.
12
(iiy sec A =?f0r some value of angle A

(iiiy cos A is the abbreviation used for the cosecant of angle A
(iv) cot A is the product of cot and A

4
(v)sinB =§ , for some angle 8

Answer :

(i) Consider a AABC, right-angled at B.
C

A B

_ Side opposite to £A
Side adjacent to £A
12

But E:» 1
5

tan A

~fan A= 1
So, tan A < 1 is not always true.
Hence, the given statement is false.

, 12
(i} sec A =3
C

A B

Hypotenuse 12
Side adjacent to £A 5
AC 12
AB 5

Let AC be 12k, AB will be 5K, where K is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

AC? = AB? + BC?

(12k)? = (5k)? + BC?

144Kk° = 25Kk + BC?

BC? = 119k%



BC =109k

It can be observed that for given two sides AC = 12k and AB = 5k,

BC should be such that,

AC - AB = BC < AC + AB

12k - 9k < BC < 12k + 5k

Tk<BC=1T Kk

However, BC = 10 9k Clearly, such a triangle is possible and hence, such value of sec A is possible.
Hence, the given statement is true.

(i} Abbreviation used for cosecant of angle A is cosec A And cos A is the abbreviation used for
cosine of angle A.

Hence, the given statement is false.

{iv) cot A is not the product of cot and A. It is the cotangent of <A

Hence, the given statement is false.

4
VisinB=—
(v) 3

We know that in a right-angled triangle,
Side opposite to £0
Hypotenuse
In a right-angled triangle, hypotenuse is always greater than the remaining two sides. Therefore, such
value of sin 8 is not possible.
Hence, the given statement is false

sinfl =



