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.

Date of Exam: 14th July

Syllabus: Trigonometric Ratios & Identities (till multiple angle)

( Topic: Trigonometry )

Sub: Mathematics CT-03 Solution

Prof. Chetan Sir

Regular Batch Questions

1. The value of 8 cos(10°) cos(50°) cos(70°) is:

(A) 1 (B) V3
(C) 2v3 (D) 3/2
Solution:

We use the identity cos A cos(60° — A) cos(60° + A) = § cos 3A. Let A = 10°. Then 60° — A = 50°

and 60° + A = 70°.
Expression = 8[cos 10° cos(60° — 10°) cos(60° + 10°)]

=38 Lll cos(3 x 100)]

— 2c0s(30°) = 2 (‘f) =3

The correct option is (B).

2. The value of the expression cosec 10° — V3sec10° is equal to:

(A) 2 (B) 4
(€)1 (D) 0
Solution:

Convert to sin and cos.

tasg— L V3 cos10° — /3sin10°
~ sin10°  cos10° sin 10° cos 10°




Multiply and divide the numerator by 2.

2 (% cos 10° — § sin 100)

2(2sin 10° cos 10°)
2(sin 30° cos 10° — cos 30° sin 10°)
B % sin 20°
~ 2sin(30° - 10°) 2 sin 20° _y
B % sin 20° B sm 20° '

The correct option is (B).

. The value of (1 + cos 75)(1 + cos 37)(1 + cos 7&)(1 4 cos %) is:

(A) 1/8 (B) —1/8

(C) 1/16 (D) —1/16

Solution:

Use the identity cos(m — x) = —cosx. cos(97/10) = cos(m — 7/10) = — cos(w/10). cos(77/10) =
cos(m — 3w/10) = — cos(3m/10). Substitute these into the expression:

3 3
LHS = (1—1—(:031%)(14—(:08 10)(1—(:08 10)( cosl%)
7T 3T 3T
1 (1 = cos )| (1 271 - cos =
= |(1 4 cos 10)( oS 10)} [( + cos 10)( CoS 10)
s us T . 53T
= (1 —cos® —)(1 — cos® =) = sin® — sin* —
(1 — cos? 1O)( cos 10) sin 10 sin 10
Convert to degrees: sin? 18° sin? 54°.
= sin” 18° cos? 36° [Using sin 54° = cos 36°]
(VB (VBT [(VB=1) (VE+1\]]
B 4 4 B 4 4
[l =) = () =3
L6 1 \16/  \4) 16
The correct option is (C).
. If cosz = 5 and 3T < x < 2m, then the value of tan 5 ls:
(A) 1/3 (B) —1/3
(€)3 (D) -3
Solution:

The given range for z is Quadrant IV. If T < x < 2w, then dividing by 2 gives the range for x/2:
3 < 2 < 7. This means the angle z/2 hes in Quadrant II, where tan(z/2) is negative. We use
the half-angle identity for tangent:

oo l—cosx 1—-4/5 1/5 1

t — = = — = —,
M T Ttcosz 1+4/5 95 9

T 1 1
tan = = 4/ = = £-.
ang \[9 3

Taking the square root:



Since /2 is in Quadrant II, we choose the negative value. tan § = —1/3.
The correct option is (B).

. If cot 0 = ¢, then acos 260 + bsin 20 is equal to:

(A) b (B) 1
(C) a (D) 0
Solution:

Given cot f = a/b, we can say tanf = b/a. We use the t-formulas for cos 26 and sin 26.

l—tan’0 1—(b/a)> a®>—b
I+tan?0 1+ (b/a)® a2+ b2
2tanf  2(b/a)  2ab
1+tan?0 1+ (b/a)?  a®+ b2

cos 20 =

sin 20 =

Substitute these into the expression:

2 12 2
ac0820+bsin29:a<ab>+b< ab)

a2 + b? a? + b?
_a®—ab® +2ab® a4 ab®  a(a®+0*)
a? + b? a4 a2+
The correct option is (C).
. If cos = —1% and sin ¢ = %, where 6 lies in the second quadrant and ¢ lies in the first quadrant,

then sin(0 + ¢) =
(A) %33 (B) %63
(©) " (D)~
Solution:

We need to find the other trigonometric ratios based on the given quadrants. For 6 in Q2, sin @ is
positive.

sinf = VI —cos?f = /1 — (—5/13)2 = /1 — 25/169 = ,/144/169 = 12/13.

For ¢ in Q1, cos ¢ is positive.

cos¢ = /1 —sin2¢ = /1 - (3/5)2 = /1 — 9/25 = /16/25 = 4/5.

Now use the sum formula for sine.

sin(f + ¢) = sin 6 cos ¢ + cos 6 sin ¢

~(55)(5)+ (-55) )
- \13/ \5 13/ \5
_ 48 1533
65 65 65

The correct option is (A).



7. The value of (sin 70°)(cot 10° cot 70° — 1) is:

(A) 0 (B) 2/3
(C) 1 (D) 3/2
Solution:

We simplify the expression inside the parenthesis.

cos 10° cos 70° B 1)

sin 10° sin 70°

cos 10° cos 70° — sin 10° sin 70°
sin 10° sin 70° >

cos(10° + 70°) ) ~ cos80°

Expression = sin 70° <

= sin 70° <

= sin 70° (

sin 10° sin 70° sin 10°
Using the co-function identity cos80° = sin(90° — 80°) = sin 10°.

_sin 10° B
€inl10°

The correct option is (C).

8. sin (%’r —x) + cos (g —i—x) =

(A) V2cosz (B) V2sinz
(C) —v2cosx (D)0

Solution:
We expand both terms using sum/difference formulas.

. (37T ) . 3T 3r .
in{— —ax)=-sin— — — sin
s x s COST — COS ——sinx

1 1 1
=|—]cosz— | — sinx = —(cosx + sinz).
(ﬂ) ( \/§> ﬁ( )
(% +2) = cos Tcos —sin T
cos 1 T —cos4cosx sm4smx
1 1 . 1 ( . )
=|—=|cosx — | —=]|sinz = ——=(cosx —sinxz).
V2 V2 V2
Adding the two results:
1
(cosx +sinz) + —(cosz — sinx)

V2
(2cosz) = V2cos .

LHS =

Siavie

The correct option is (A).

tan 70° —tan 20° : .
9. The value of =+ —= i is:

(A) 1 (B) 2
(C) 1/2 (D) 0



Solution:
We can write tan 70° = tan(50° + 20°) and expand it.

tan 50° + tan 20°
tan70° =
1 — tan 50° tan 20°
tan 70°(1 — tan 50° tan 20°) = tan 50° + tan 20°

tan 70° — tan 70° tan 50° tan 20° = tan 50° + tan 20°
Since tan 70° = cot 20°, we have tan 70° tan 20° = 1.

tan 70° — tan 50° = tan 50° + tan 20°
tan 70° — tan 20° = 2 tan 50°

Dividing by tan 50°:
tan 70° — tan 20°

tan 50° 2
The correct option is (B).
. The vlue of U s i
(A) —1 (B) 1
(C) v2 (D) V3

Solution:
We evaluate each trigonometric function using allied angles.

o Numerator: sin 300° = — sin 60° = —?, tan 330° = —tan 30° = —%, sec420° = sec 60° = 2.

e Denominator: tan 135° = —1, sin 210° = —sin 30° = —%, sec 315° = sec45° = /2.

(=) (- %)(2)

1 2
Expression = = — =" =42
CUCHVD 2 VR
The correct option is (C).
. The expression ;;Islggii)):; Zigﬁﬁ(&iﬁ)) is equal to:
(A) tan 6 (B) cot @
(C) tan¢ (D) cot ¢

Solution:
We group terms in the numerator and denominator and apply sum-to-product formulas.

(sin(f + @) + sin(6 — ¢)) — 2sin b
(cos(f + ¢) + cos(d — @)) — 2cosd
_ 2sinfcosp — 2sin6
~ 2cosfcosp —2cosb
_ 2sinf(cos¢ —1) sinf
~ 2cosf(cos¢p—1) cosf

LHS =

The correct option is (A).



ot
3

12. The value of cos® (l) cos (

) + sin? (%) sin (%) is:

(A)1/2 (B) 1/4
(C) 4 (D) 1
Solution:

Let A =7/12 = 15°. Then 57/12 = 75°. We use the co-function identities: cos75° = sin 15° and
sin 75° = cos 15°. The expression becomes:

LHS = cos®(15°) sin(15°) + sin®(15°) cos(15°)
= sin(15°) cos(15°) [cos?(15°) + sin®(15°)]
= sin(15°) cos(15°) - (1)
= ;(2 sin 15° cos 15°) [Using sin 24 = 2sin A cos A]
1 1
(3)=3

1
=5 sin(2 x 15°) = = sin(30°) =

DN | —

1
2

The correct option is (B).



Star Batch Questions

1. sin? (g + %) — sin? (g - %) is equal to:

(A) (1/4/2)sin A (B) (1/v/2) cos A
(C) V2sin A (D) V2cos A
Solution:

We use the identity sin? X — sin? Y = sin(X + V) sin(X —Y).

Let X =242 andY =2 — 4.

T A T A 2 7
xev=(5+3)+(5-3)=% =1
X_y:<7T+A>_<7T_A>:A,

8 2 8 2

Substituting these into the identity:

Expression = sin(X + Y)sin(X — Y)

= sin (Z) sin(A)
1
= ——sin A.
V2
The correct option is (A).
2. 15[tan 20 4 sin 20| + 8 = 0 if:
(A) tanf = 1/2 (B) sinf =1/4
(C) tanf = 2 (D) cosf® =1/5
Solution:
Let t = tan . We use the t-formulas for tan 260 and sin 26.
2t 2t
tan 260 = and sin26 = :
1—1¢2 1+1¢2
Substitute these into the given equation:
2t 2t
15 8=0
{1—152 Tirel T
1
15 -2t 8=0
{1—152 Tirel T
(1+¢) 4+ (1 —t?)]
30t 8=0
l -+ |
9 7
30t | ——| +8=0
[1 )T
60t
" __3
1—1t4

60t = —8(1 —t*) =8t* — 8
8t — 60t —8 =0
2t — 15t — 2 = 0.



Now we check the given options. If tan = 2, then t = 2.
2(2)* —15(2) — 2 =2(16) — 30 — 2 = 32 — 32 = 0.

Since t = 2 satisfies the equation, tan # = 2 is a valid solution.
The correct option is (C).

. What is sin?(37) + cos?(47) + tan?(57) equal to ?

(A) O (B) 1
(C) 2 (D) 3
Solution:

We evaluate each term using the properties of trigonometric functions for integer multiples of 7.

o sin(nm) = 0 for any integer n. So, sin(37) = 0.
o cos(nm) = (—1)" for any integer n. So, cos(4r) = (—1)* = 1.

 tan(nm) = 0 for any integer n. So, tan(5m) = 0.

Now substitute these values into the expression:

Expression = (sin(37))? + (cos(47))? + (tan(57))?
=02+ 1)+ (0)P2=0+1+0=1.

The correct option is (B).

1—tan 2° cot 62° . 2
. What is {55505 equal to?

(A) V3 (B) —v3
(C) v2 -1 (D) 1—-+2
Solution:
We use co-function and allied angle identities to simplify the expression.
e cot 62° = cot(90° — 28°) = tan 28°.
o tan152° = tan(180° — 28°) = — tan 28°.
e cot 88° = cot(90° — 2°) = tan 2°.

Substitute these into the expression:

1 — tan 2° tan 28°

— tan 28° — tan 2°
B (1 — tan2°tan28°>
N tan 28° + tan 2°

Expression =

This is the reciprocal of the tan(A + B) formula.

1 1
T tan28°+tan2° o o
1tftan2‘j_ttan28° tan(28 + 2 )
1
= - = —cot30° = —V/3.
tan 30° 0 V3

The correct option is (B).



5. If 3sinf + 5cos @ = 5, then the value of 5sinf — 3 cos@ is equal to:

(A)5 (B) 3
(C) 4 (D) none of these
Solution:

Let 3sinf +5cosf =5 ---(1).
Let 5sinf) —3cosf =z ---(2).
We square both equations and add them.

(3sin@ + 5cos)? + (5sinf — 3cos)* = 52 + 2°
(9sin? @ + 25 cos 6 + 30sinf cos §) + (25sin* @ + 9 cos® § — 30sin f cos §) = 25 + 2
9(sin? 0 + cos? #) + 25(cos® § + sin? §) = 25 + 2
9(1) +25(1) = 25 + 2?
34 = 25 + 2?
=9 = r=43.

One possible value is 3.
The correct option is (B).

6. If sin A + sin B = a and cos A + cos B = b, then cos(A + B) is:

(A) Gz (B) ¢
(C) &% (D) &=
Solution:

We square and add the two given equations.

a® +b* = (sin A + sin B)? + (cos A + cos B)?
= (sin? A + sin® B 4 2sin Asin B) + (cos® A + cos® B 4 2 cos A cos B)
= (sin® A + cos® A) + (sin? B + cos® B) + 2(cos A cos B + sin Asin B)
=1+1+4+2cos(A—B)=2+2cos(A—B). ---(3)

Now, we find % — a?.

b — a® = (cos A + cos B)? — (sin A + sin B)?
= (cos® A + cos® B + 2 cos Acos B) — (sin” A + sin® B + 2sin Asin B)
= (cos® A —sin® A) + (cos® B — sin? B) + 2(cos A cos B — sin Asin B)
= cos2A + cos 2B + 2 cos(A + B)
= 2cos(A+ B)cos(A — B) +2cos(A+ B)
= 2cos(A + B)[cos(A — B) + 1].

From (i ) a 24+0°—2=2cos(A—B) = cos(A—B) = % Substitute this into the expression

for b? —
2
a? —I—b +1]

] = cos(A + B)(a® + b%).

b? — a® = 2cos (A+ B)

= 2cos(A+ B) [

Therefore, cos(A + B) = %

The correct option is (C).



7. The value of cos 12° 4+ cos 84° + cos 156° + cos 132° is:

(A)1/8 (B) —1/2

(€)1 (D) 1/2

Solution:

We group the terms and use the sum-to-product formula cos A 4 cos B = 2 cos MTB coS A_TB.

LHS = (cos 12° 4 cos 132°) + (cos 84° + cos 156°)

144 —120 240 —-72
= 2cos (> CoS () + 2 cos <> cos <>
2 2 2 2
= 2cos 72° cos(—60°) + 2 cos 120° cos(—36°)
= 208 72° cos 60° + 2 cos 120° cos 36°

() )22 ()
VB-1 Vo1 _ VE-1-5-1 -2

_ B
4 4 4 4 /

The correct option is (B).

8. If sin A, cos A and tan A are in G.P., then cot’ A —cot? A = ______.

Solution:
If three terms are in G.P., the square of the middle term is equal to the product of the other two.

(cos A)? = (sin A)(tan A)
sin A )

cos A

cos? A = sin A <

cos® A = sin® A
We need to find the value of cot® A — cot? A. Let’s use the relation we just found. Divide the
relation cos® A = sin? A by sin® A:

cos A sin? A
sin® A sin® A

cot? A =

= cosec A

Sin

Now, square both sides:

(cot® A)* = (cosec A)?

cot® A = cosec® A
Using the Pythagorean identity cosec? A = 1 4 cot? A:
cot® A =1+ cot® A
Rearranging the terms gives the desired expression:
cot® A —cot? A = 1.

The answer is 1.

10
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9. The value of cos® (%) CoS (%) + sin?® (%) sin (%) =

(A) 55 (B) 7
(©) ] (D)
Solution:

Let A = 7/8. The expression is cos® Acos3A + sin® Asin3A. We use the triple angle identities:
cos3A =4cos’ A —3cosA = cos®A = “’S?’A%‘%OSA. sin3A4 = 3sin A — 4sin® A = sin®A4 =
w. Substitute these into the expression:

LIS — (COS3A+3COSA) cos3A + <BSinA—sin3A

4 4
1
=1 [cos® 3A 4 3 cos Acos 3A + 3sin Asin3A — sin® 34]

) sin 3A

= 411[(0082 3A —sin? 3A) + 3(cos 3A cos A + sin 3A sin A)]
= 1[005(2 -3A) 4+ 3cos(34A— A)]
= i[cos 6A + 3cos2A]

Now substitute A = /8.
1 6 2m
T4 {COS< 8 ) ocos <8>}
1 1 1
:J‘ﬁ”’( )] 4[

The correct option is (A).

10. The value of 8 cos(10°) cos(50°) cos(70°) is

(A) 1 (B) V3
(C) 2v3 (D) 3/2
Solution:

We use the identity cos A cos(60° — A) cos(60° + A) = 1 cos 3A. Let A = 10°. Then 60° — A = 50°
and 60° + A = 70°.

Expression = 8[cos 10° cos(60° — 10°) cos(60° + 10°)]
1 o
=38 {4 cos(3 x 10 )]

— 2c0s(30°) = 2 (‘f) = V3.

The correct option is (B).

11. The value of the expression cosec 10° — V3 sec10° is equal to:

(A) 2 (B) 4
(€)1 (D) 0
Solution:

Convert to sin and cos.

LHS — .1 _ V3 _Cole —/3sin 10

sin 10° cos10° sin 10° cos 10°

11



Multiply and divide the numerator by 2.

2 ($cos 10° — 2 sin 10°)

2(2sin 10° cos 10°)
2(sin 30° cos 10° — cos 30° sin 10°)
B 5 sin 20°
_ 2sin(30°—10°) _ 2sin20°
~ isin20°  isin20°

The correct option is (B).

. The value of (1 + cos 75)(1 + cos 3)(1 + cos &) (1 4 cos %) is:

(A)1/8 (B) —1/8
(C) 1/16 (D) —1/16
Solution:

Use the identity cos(m — x) = —cosx. cos(97/10) = cos(m — w/10) = — cos(7/10). cos(7w/10) =
cos(m — 3w/10) = — cos(3m/10). Substitute these into the expression:

s 3T 3T s
LHS = (1 Ha (1 = cos ) (1 - cos
S = (1+cos 10)( + cos 1O)( cos 10)( cos 10)
3 3
= (14 cos 1%)(1 — cos 171(_))} [(1 + cos 1—8)(1 — cos %)
3 3
= (1 — cos? 1)(1 — cos® —W) = sin? = sin? 2~
10 10 10 10
Convert to degrees: sin? 18° sin? 54°.
= sin” 18° cos” 36° [Using sin 54° = cos 36°]

(S e )]
[ - (-0~

The correct option is (C).
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