HI EVERYONE,

THE REAL LEARNING IN MATHEMATICS HAPPENS WHEN YOU ACTIVELY ENGAGE WITH A PROBLEM,
EXPLORE DIFFERENT METHODS, AND WORK THROUGH CHALLENGES. THEREFORE, WE STRONGLY
ENCOURAGE YOU TO USE THIS SOLUTION KEY RESPONSIBLY.

PLEASE ATTEMPT ALL THE PROBLEMS ON YOUR OWN FIRST, GIVING THEM YOUR BEST AND MOST
HONEST EFFORT. THESE SOLUTIONS ARE TO HELP YOU GET UNSTUCK ON A PROBLEM AFTER YOU
HAVE ALREADY TRIED YOUR BEST.

YOUR EFFORT AND DEDICATION ARE THE TRUE KEYS TO SUCCESS.

Solutions to Assignment: 02

Trigonometric Ratios & Identities

( Topic: Allied Angle )

Sub: Mathematics Assignment: 02 Prof. Chetan Sir

Que.1: Measurement of Angles

1. Find the radian measures corresponding to the following degree measures:

Solution:

T

To convert degrees to radians, we use the formula: Radians = Degrees X {5.

15° =15 x fjﬁ radians = 1% radians.

240° — 240 x " radians — 27 radians.
180 3

(iii)

530° = 530 x —— radians = ——" radians.
180 18

1915 — —1215 % " radians — — 27" radians.
180 4



2. Find the degree measures corresponding to the following radian measures:

(i

(ii

3

4

)
) —4m
(iii) 2
(iv)

Solution:
To convert radians to degrees, we use the formula: Degrees = Radians xl—io.

1
31 radians = 31 X @ =3 x 45 = 135°.
4 4 s
(ii)
—47 radians = —47 X @ = —4 x 180 = —720°.
T
(i)
51 radians = 51 X @ =5 x 60 = 300°.
3 3 T
(iv)
71 radians = 7—7T X @ =7 x 30 =210°.
6 6 T

3. Find the value of:
Solution:

We use allied angle formulas to reduce the angles to acute angles in the first quadrant.

v S

cos 210° = cos(180° + 30°) = — cos 30° = —

sin 225° = sin(180° 4 45°) = —sin45° = —

Sl

(iii)

tan 330° = tan(360° — 30°) = — tan 30° = —

5l

cot(—315°) = —cot(315°) = — cot(360° — 45°) = —(—cot45°) = 1.

2



1
sin 765° = sin(2 x 360° + 45°) = sin45° = —.

N

cosec(—1410°) = — cosec(1410°) = — cosec(4 x 360° — 30°) = —(— cosec 30°) = 2.

19
tan (;) = tan (67r + 7;) = tan (g) - /3.

(viii)

(xii)



Que.2: Solve the following questions

sin 300° tan 330° sec 420° ...
1. The value of = ec 0 tecarse 1S

Solution:
We evaluate each trigonometric function using allied angles.
Numerator: sin 300° = —sin 60° = —@, tan 330° = —tan 30° = —%, sec 420° = sec 60° = 2.

Denominator: tan 135° = —1, sin 210° = —sin 30° = —%, sec 315° = sec 45° = /2.

_VBy(_1y(9
1
Expression = (5 \/g)( ) =

C(-H(va)  Z

2

— 3.

Sl

The correct option is (C).

2. The value of 2cos 10° + sin 100° + sin 1000° 4+ sin 10000° is:

Solution:

2 cos 10° + sin(90° + 10°) + sin(1080° — 80°) + sin(10080° — 80°)
2 c0s 10° 4 cos 10° — sin 80° + sin(—80°)  (since 10080 is multiple of 360)

3cos 10° — cos 10° — cos 10° = cos 10°

The correct option is (C).

3. The value of cos? 73° + cos? 47° — sin?43° + sin? 107° is equal to:
Solution:
Using sin(90° + A) = cos A and sin(90° — A) = cos A.
sin 107° = sin(90 + 17) = cos 17°.
sin43° = sin(90 — 47) = cos 47°.
Expression = cos® 73° + cos® 47° — cos? 47° + cos? 17°
= c0s? 73° + cos? 17°
= c0s%(90 — 17)° + cos® 17° = sin? 17° 4 cos® 17° = 1.

The correct option is (C).

4. If 2cos? 6 + 3cosf = 2, then a possible value of cos? is:
Solution:

This is a quadratic equation in terms of cosf. Let x = cos®.

20* + 30 -2=0
20 +dx —x—2=0
20(x +2) - L(x+2)=0
2z —1)(x+2)=0
This gives . = 1/2 or z = —2.
Since the range of cos @ is [—1, 1], z = —2 is not possible.

Thus, a possible value is cos = 1/2.
The correct option is (A).

5. If 3tan®6 — 4v/3tanf + 3 = 0, then a possible value of tan is:

4



Solution:

Let y = tan#. We solve the quadratic equation 3y> — 4v/3y 4+ 3 = 0 using the quadratic formula.

—4v3) £ \/(-4V3)2 - 4(3)(3)

2(3)
B 4\/§:|:\/48—36 C4VBEVI2 43423
B B 6 B 6
The two solutions are y = 82 = /3 and y = i %

A possible value is tanf = \/5
The correct option is (A).

6. If tanf = —2 and § < 6 < 7, then the value of sin6 is:
Solution:

The angle € is in the second quadrant, where sine is positive.
We can form a right triangle with opposite side 2 and adjacent side 1. The hypotenuse is v/22 + 12 = /5.

) opposite 2
sinf = ——— = —.
hypotenuse /5
The correct option is (A).
7. If cosO = —% and 7 < f < 37, then the value of % is:

Solution:

The angle @ is in the third quadrant, where sine and cosine are negative, and tangent is positive. This
is a 3-4-5 triangle.

sinf = —4/5,
tan = 4/3.
cosec = —5/4,
sec = —5/3,
cot§ = 3/4.
5.3 2
543 2 19 g
Expression = —¢ + i=4= / bt
—3—3 —3 3 6
The correct option is (A).
8. If sinf = —-L and tand = 1, then 6 lies in which quadrant?

V2
Solution:
Sine is negative in the third and fourth quadrants.
Tangent is positive in the first and third quadrants. The only common quadrant is the third quadrant.
The correct option is (C).

9. If sinf = % and § < ¢ <, find the value of secf + tan 0.

Solution:
The angle € is in the second quadrant. Cosine and tangent are negative.
This is a 5-12-13 triangle.
cos = —5/13 = secf = —13/5. tanf = —12/5.
13 12 25

0+ tanf=—— — — = —— = —5.
sect + tan 5 5 5



The correct option is (D).

10. If acos® + bsinf = 3 and asinf — bcos = 4, then a? + b? has the value:
Solution:
We square both given equations and add them.
(acosf + bsinf)? + (asinf — bcos)? = 3% 4 42
(a® cos® O + b*sin® @ + 2absin 0 cos ) + (a® sin® @ + b* cos® § — 2absin O cos ) = 9 + 16
a®(cos? § + sin® @) + b*(sin? 6 + cos® ) = 25
a*(1) + b*(1) = 25
a’? + b? = 25.

The correct option is (A).

. t&ll(:vfé)COS(%+I>,Sin3(777rix)
1. The expression COS(T %)tan(%’-{—m)

when simplified reduces to:

Solution:

We simplify each term using allied angle identities.
tan(z — §) = —tan(§ — x) = —cot x.

cos(3 + x) =sinz.
(

sin(Zf — z) =sin(4r — 5 — ) = sin(—% — ) = — cos .
cos(x — §) = cos(§ — x) = sin .
tan(2 4 x) = — cot .
Exprossion — (— cot x)‘(sin r) — (—cosz)?
(sinz)(— cot x)
_ —cosz+cos’r  —cosx(l — cos® x)
B —cosx B —cosx

=1—cos’z = sin?x.

The correct option is (D).

12. The value of sin? g + sin? %” + ... +sin? ”TW is:

Solution:

This question is wrong.

13. The value of sin? 6° + sin? 12° + - - - 4+ sin® 84° + sin” 90° is:
Solution:
The angles are in an AP: 6, 12, ..., 84.

Number of terms is %= +1 = 14.

We pair terms using sin? A + sin?(90 — A) = sin® A + cos? A = 1.

Pairs: (sin?6 + sin®84), (sin? 12 4 sin? 78), ..., (sin?42 + sin? 48). There are 14/2 = 7 such pairs.
The sum of these pairsis 7 x 1 = 7.

The final term is sin?90° = 1% = 1.

Total sum = 7+ 1 = 8.
The correct option is (B).



14. The value of cos0 + cos g + cos 27” + -+ 4+ cos 677“ is:
Solution:

We use the identity cos A + cos(m — A) = cos A — cos A = 0.

We pair the terms: (cos I + cos &) 4 (cos 2 + cos ) + (cos 2 + cos 7).

Each pair sums to 0.

The only term left is cos 0 = 1.
The total sum is 1.

The correct option is (D).

2 3w 257 s,
12+COS o 1St

15. The value of cos® 55 + cos
Solution:

We use cos A = sin(90 — A) = sin(n/2 — A).
cos 22 = cos(75°) = sin(15°) = sin 7.

o

The expression becomes cos? 15 + cos? T+ sin? 15

Expression = (cos® 112 + sin® 112) + cos® Z
2
1 1 3
pu— 1 —_— pumy ]_ —_ = —,
i (ﬁ ) 272

The correct option is (A).

16. The value of tan(Z) tan(3E) tan(3) tan(ZE) tan(52) is:

Solution:
We use tan Atan(90 — A) = tan Acot A = 1.

Let’s convert to degrees: 9°,27°,45°,63°, 81°.

Expression = tan 9° tan 27° tan 45° tan 63° tan 81°
= (tan 9° tan 81°)(tan 27° tan 63°) tan 45°
= (tan 9° cot 9°) (tan 27° cot 27°)(1) = (1)(1)(1) = 1.

The correct option is (B).

17. The value of sin(Z) + sin(2) 4 sin(3F) + - - - + sin(%F) is:
Solution:

We use the identity sin A +sin(2r — A) =sin A —sin A = 0.
sin(9F) = sin(2m — I) = —sin(Z).
Pairs: (sin T + sin 22), (sin 2 + sin &), (sin & + sin Z), (sin I + sin &).
All these pairs sum to 0.

The remaining term is sin(5F) = sin(7) = 0.

The total sum is 0.

The correct option is (C).



Que.3: Proofs and Simplifications

1. Prove that: 2sin? 4 cosec %’r cos? z=0.

Solution:
We evaluate the Left Hand Side (LHS) by substituting the known values of the trigonometric functions.

LHS = 2sin?(30°) + cosec(210°) cos®(60°)
1\? 12
=2 () + cosec(180° + 30°) ()
2 2
1
) + (— cosec 30°) (4)
I 1 1
= () =2 -2
3+ (2(3) =37

Since LHS = 0 = RHS, the identity is proven.

=0.

2. Prove that: cot? § T cosec ‘%r + 3tan? s = 0.
Solution:
We evaluate the LHS by substituting the known values.

LHS = cot?(30°) + cosec(150°) + 3 tan*(30°)

= (v/3)? + cosec(180° — 30°) + 3 (\%)2

o 1
= 3 + cosec(30°) + 3 <3>
—34+2+1=6.

Since LHS = 6 = RHS, the identity is proven.

3. Prove that: sec(3f — A) sec(

Solution:

2 —A) —tan(F — A)tan(5 + A) + 1= 0.

We simplify the terms on the LHS using allied angle identities.

LHS = (— cosec A)(cosec A) — (cot A)(—cot A) + 1
= —cosec® A+ cot? A+ 1
= —(cosec? A — cot? A) + 1
——()+1=0

Since LHS = 0 = RHS, the identity is proven.

4. Prove that: cot A+ tan(m 4 A) + tan(§ + A) + tan(2m — A) = 0.
Solution:
We simplify the terms on the LHS.

LHS =cot A+tan A —cot A —tan A
= (cot A —cot A) + (tan A — tan A) = 0.

Since LHS = 0 = RHS, the identity is proven.

cos(m—A) sin(5+A) cot(A)

tan(3E—A) tan(5 —A) sin(2r—A) O A.

5. Prove that:




Solution:

The question have a typo and should prove it equals cos A. (not sin A)

(—cos A)(cos A) (=4

(cot A) (cot A)(—sin A)

__cos® A
sin A
—cot? Asin A
cos® A
sin A

LHS =

. cos(m+0)cos(—0) 2
6. Prove that: m = cot~ 6.

Solution:
We simplify the LHS.

LHS =

Since LHS = RHS, the identity is proven.

7. Prove that: cosf + sin(270° + ) — sin(270° — 6) + cos(180° + 0) = 0.
Solution:
We simplify the LHS.

LHS = cos 0 + (— cos ) — (—cosf) + (— cos0)

= cosf — cosf + cosf — cosf = 0.

Since LHS = 0 = RHS, the identity is proven.

8. Prove that: cos (37” + (9) cos(2m + 0) {cot (% — ) + cot(2m + 0)} =1.
Solution:
We simplify the LHS.

LHS = (sin 6)(cos )[tan 6 + cot 6]
cos 0]

sin 6

) [sin @
= sinfcosf

| cos 0

[ :..2 2
— 500 cosd Sm9+cos9]

sin § cos 8

r 1
SHLTCOS | sin 8 cos 9]

Since LHS = 1 = RHS, the identity is proven.

9. If tanf = —5/12 and 6 is not in the second quadrant, then show that

181
338°

sin(360° —0)+tan(90°+6)

— sec(270°4-0)+cosec(—0)



Solution:
Given tan 6 < 0, 0 is in Q2 or Q4.

Since it’s not in Q2, it must be in Q4.
In Q4: sinf < 0, cosf > 0. This is a 5-12-13 triangle.

sinf = —5/13,
cosf = 12/13.
secf = 13/12,
cosec = —13/5,
cot§ = —12/5.
Now we simplify the LHS expression:
—sinf — cot f —sinf — cot d
LHS = =
— cosec ) — cosec 6 —2 cosec )
_ —(=5/13) = (—=12/5)  5/13+12/5
B —2(—13/5) - 26/5
:%:181/65:@X3
% 26/5 65 26
181 181
-~ 13x26 338

Since LHS = RHS, the identity is shown.
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