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.
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( Topic: Trigonometric Equation]

Sub: Mathematics Practice Question: Solution Prof. Chetan Sir
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1. If cosO = _71 and 0° < 6 < 360° then the values of 0 are:

(A) 120° and 300° (B) 60° and 120° (C) 120° and 240° (D) 60° and 240°
Solution:
We are given cos = —1/2. Cosine is negative in Quadrants IT and III. The reference angle for

which cos @ = 1/2 is 60°.



6, = 180° — 60° = 120
Q:

Q3

0 = 180° 4 60° = 2407

The diagram shows the two solutions in the required interval. The correct option is (C).

2. Values of (0 < 0 < 360°) satisfying cosec § + 2 = 0 are:
(A) 210°,300° (B) 240°,300° (C) 210°,240° (D) 210°,330°
Solution:
cosec @ +2 =0 = sinf = —1/2. Sine is negative in Quadrants III and TV. The reference angle

is 30°.
Q2 \Q\

Q3 Q¢
0, = 180° 4 30° = 21 » = 360° — 30° = 330°
The correct option is (D).
3. If sinf = V/3cosf, —m < § <0, then § =
(A) =F (B) - % (C) & (D) &

Solution:

sinf = V3cos = tanf = /3.

The interval is (—m,0), which corresponds to Quadrants IIT and IV.

Tangent is positive in Quadrant III.

The reference angle is /3.

The angle in Q3 is found by measuring clockwise from the negative x-axis, or — 7 + /3.
s 27

0 =— — = .
7r+3 3



The correct option is (B).

4. The general solution of tan 3z =1 is:

(A)z=nr+7 B) x =5+ (C) x =nmw

Solution:

tan3z = 1= tan(z).
The general solution for tan A = tan B is A = nn + B.

4

T
3r =nm+ —.

nm
r=—

3

The correct option is (B).

4
m

E .

5. General solution of tan 50 = cot 20 is:

(A) 0=+ 5 (B) 6=+

Solution:

The correct option is (A).

e

tan 50 = cot 20 = tan (72r — 29> .

59:m+g—29.

79:n7r+g.
nt T
0= — 4+ —.
7 1

6. The general value of 6 satisfying sin? # + sin § = 2 is:

(A) nm+ (=1)"§

Solution:

(B) nm+ (=1)"] (C) nm+ (=1)"3

sin?@ +sinf — 2 = 0.

Let y = sin@. Then y? +y —2 = 0.
(y+2)(y—1)=0.

This gives y = =2 or y = 1.

sin # = —2 is not possible.

So, sinf =1= sin(g).

The general solution is 6 = nw + (—1)”%.

D)z =nr+7]

(D) nm + (=1)"m



The correct option is (C).

. General solution of the equation cot § — tanf = 2 is:
(A)=nr+ 7% (B) =" +% C)g="r+1 D)d=nr+ =

Solution:

cos@ sind

sinf cosf
cos? f — sin? 0

sin 0 cos 0
cos(20) 5

isin(20)

2cot(20) =2 = cot(26) = 1.

T

20 = —.
nm+ 1
nmtom
0=—+—.
2 * 8

The correct option is (B).

If sin? @ = 1, then the general value of 6 is:
(A) 2nm £+ (—1)"% (B) & £ (=1)"% (C) nm £ (D) 2nm £+ %
Solution:

1 1\?
Sin2 9 = Z = (2) = Sin2 (g) .
The general solution for sin?@ = sin? o is § = n7 + «.

— Hzmri%.

The correct option is (C).

. The general solution of the equation 4 cos? z + 6sin® x = 5 is:
(A)z=nr+7 B)r=nr£7] (C)z=nm+% (D) z =nm £ 37

Solution:

4cos®z + 6(1 — cos®z) = 5.
4cos?x 4+ 6 — 6eos®x = 5.

. 2, 2 _1
2cos“x = —1 = cos x—2.

oo = () =0 (3).

4



The general solution for cos?z = cos® av is = nw + a.

T
— x:mriz

The correct option is (B).

10. If 3(sec® § + tan? §) = 5, then the general value of 0 is:
(A) 2nm + % (B) 2nm £ § (C) nm £ % (D) nm £ 3

Solution:

3((1 + tan? @) + tan® @) = 5.
3(1+2tan?0) = 5.
3+6tan’f =5 = 6Gtan®6 = 2.

tan20—1— i 2—taur12<7r>
=3= 7 = i)

The general solution is 6 = n7w + T

6

The correct option is (C).

11. The value of @ satisfying the given equation cos 6 + /3sinf = 2 is:
(A) 3 (B) & (O (D) %
Solution:

Divide by /12 + (v/3)2 = 2.
1

50089—1— ?sinQZ 1.

sin%cos@—l—cosgsinG:l.
T

in (6 ):1.

sm( —|—6

9+E:2n7r+z.

6 2
T m T
0 =2 —— =2 —.
n7r+2 6 n7r—|—3

For n=0, a possible value is § = g

The correct option is (A).

12. If (2cosx —1)(3+2cosz) =0, 0 < x < 27, then z =

(A) 3 (B) 5.5 (C) 5, Fcos™(=3) (D) F

Solution:



13.

14.

This gives two cases:

Case 1: 2cosz —1 =0 = cosz =1/2.

Case 2: 34+2cosx =0 = cosz = —3/2, which is not possible.
We only need to solve cosx = 1/2 for = € [0, 27].

5
The solutions are in Q1 and Q4. =z = g and r = 21 — g = ?ﬂ
The correct option is (B).
If tanf = —%, sinf = % and cosf = —?, then the principal value of 6 will be:
(A)§ (B) % (©) (D) —%

Solution:

We need to find the quadrant where sinf > 0,cosf < 0, and tanf < 0.
sinf > 0 in Q1 and Q2.
cosf < 0 in Q2 and Q3.
The common quadrant is Quadrant II.
The reference angle for sinf = 1/2 is 7/6.
T 5w

Th leinQ2is @ =7 — = = —.
e angle in Q2 is 7 5 5

The correct option is (B).

If cot 8 4 tan 6 = 2 cosec 6, the general value of 0 is:
(A)nm£ 3 (B) nm £ % (C) 2nm £ 3 (D) 2nm £+ %
Solution:

cosf) ~sinf 2

sin 6 + cosf  sinf’
cos? 6 + sin? 0 B 2
sinfcosf  sinf’
1 2

sinfcosf  sinf’
Since sin @ # 0 for the equation to be defined, we can multiply by sin 6.

2 = 0 1
= cosf = —.
cos 6 2

The general solution is 6 = 2n7 + g

The correct option is (C).



15. The general value of 0 satisfying the equation tan 6 + tan(j — 0) = 2 is:
(A) nm £ 7 (B) nm+ % (C)2nm £ % (D) nw+ (=1)"

Solution:

13

tanf 4 cot§ = 2.
sinff  cos® B

= 2.
cosf  sinf
1
———— =2 = 2sinfcosf = 1.
sin  cos 0
sin(20) = 1.
7r
20 =2 —.
nm + 5
T
0= —.
nm + 1
The correct option is (B).

16. The most general value of # which will satisfy both the equations sin§ = —% and tanf = % is:
(A) nm+ (=1)"% (B) nm+ % (C) 2nm £ § (D) 2nm + =
Solution:

From the conditions, sinf < 0 and tanf > 0.
This occurs only in Quadrant III.
The reference angle for both conditions is 7/6.
7
The principal solution in Q3 is = 7 + % = %
The most general solution is obtained by adding integer multiples of 27.
T
0 =2 —.
nm+ 6
The correct option is (D).

17. If 1 + cot @ = cosec @, then the general value of 6 is:

(A) nm+ 3 (B) 2nm — 3 (C) 2nm + 5 (D) 2nm £ 3

Solution:

cos 1

sinf  sinf’
Multiplying by siné (assuming siné # 0) :
sin @ + cos = 1.

™ 1
Dividing by v/2, we get cos <t9 — ) = —.
ividing by we g 1 NG

9—%:2n7ri%.



Case 1 (+): 0 =2n7 + g

Case 2 (-): 6 = 2nm.
The solution # = 2n7 is rejected because cot # and cosecd are undefined.

The only valid solution is # = 2nm + g

The correct option is (C).

. The general solution of sinz — cosx = V2 for any integer n is:
(A) z =nm (B) # = 2nm + ¢ (C) z =2nm D)z=2n+1)n

Solution:

Divide by /12 + (—1)2 = V2.
1 1

—sinx — —=cosx = 1.
V2 V2

. T T
sinx cos — — coszsin — = 1.
4 4

i - = - 1-
S1n (Qf )

™ T
T — — =2nmw+ .

4 2

5 +7T+7T 5 +37T
=2nm+ -+ — =2nm+ —.
TEATT S Ty A

The correct option is (B).

. The number of solutions of the given equation tanf + sec = \/g, where 0 < 0 < 27 is:
(A) O (B) 1 (C) 2 (D) 3

Solution:

sin 6 1
p—— + i V3 (cos@ #£0).

sinf+1=1+v3cosf = V3cosh —sinf = 1.

3 1 1
Divide by 2: \é_cosﬁ — §sin9 =35

™ LT,
cosgcosﬁ—smgsnﬂ: —.

2
s 1
0 ):.
cos(+6 7

Let ¢ = 0 + w/6. Since 0 € [0, 27], the interval for ¢ is [7/6, 137/6]. We solve cos ¢ = 1/2 in this
interval.



1 =7/X End: 137/6

Start:

¢2:57T/3

5
The diagram shows two solutions for ¢ : % and ?ﬂ
T m T
0+—-=- = 0=—.
+ 6 3 6
T o 1071'—71’_91_31

0+ 6 = ? — = 76 6 5
The solution § = 37/2 must be rejected because cos(37/2) = 0.

There is only 1 solution.

The correct option is (B).
Note: The provided answer key states (C), which implies accepting the solution § = 37 /2. This is
ambiguous, as it makes the original equation undefined. Based on strict definition, there is only

one solution.

. If cot 0 + cot(§ + 0) = 2, then the general value of 0 is:
(A) 2nm £ % (B) 2nm £ 3 (C) nm £ % (D) nm £ %

Solution:

cot(m/4)cotd —1

t 0 =2,
covv cot 0 4 cot(m/4)
cotf —1
t0 4+ —— =2,
core+ cotd +1
Let ¢ = cot 6.

c(cotf + 1) + (cot§ — 1) = 2(cot 6 + 1).
A4c+e—1=2c+2.
2 —3=0 = cot’f =3.

1
tan?6 = - = tan® (W> .
3 6

The general solution is 6§ = nm + %

The correct option is (D).



21. If sin?x — 2cosx + % = 0, then x has value:
(A) 2nm + % (B) 2nm £ 3 (C) 2nm + % (D) 2nm + 35

Solution:

1
(1—00829(;)—20051:—1—1 =0

— —cos2x—2cosx—i—1:0

= 4cos’z +8cosz —5 =0

— 4cos’r +10cosz — 2cosz —5 =10

= 2cosz(2cosz+5) —1(2cosx +5) =0

— (2cosz —1)(2cosz +5) =0.

This gives cosz = 1/2 or cosz = —5/2 (impossible).

The general solution for cosx = 1/2 is x = 2nmw + g

The correct option is (B).

22. If 4sin? 0 + 2(v/3 + 1) cos @ = 4 + /3 then the general value of  is:
(A) 2nm £ % (B) 2nm + % (C) nm £ % (D) nw — %

Solution:

Given the equation:

4sin®0 4 2(V3 + 1) cosf = 44+ /3

Convert sin?# to 1 — cos® 6 to form a quadratic in cos@ :
4(1 —cos?0) +2(v3+1)cosf — (4+V3) =0
4 —4cos’0+2v3cos042cosh —4—+/3=0

—4cos’ 04 (2V3 +2)cosf — V3 =0
Multiply by -1 to make the leading term positive:

4cos?0 — (2V3 +2)cosf +V3=0

Factorize by splitting the middle term, — (2v/3 +2) cos 6, into — 2v/3cosf and — 2cos :
4cos0 — 2v/3cos0 — 2cos + /3 =0

2cos0(2cosf — v/3) —1(2cosf — v/3) =0

(2cosf — 1)(2cosf —/3) =0

This gives two possible cases for the solution:
1
Case 1: 2cosf —1 =0 = cosf = 7

The general solution is 6 = 2nw + g

10



23.

24.

Case 2: 20089—\/320 — cos@zé.

The general solution is 6 = 2n7 + %

Comparing our results with the given options, we find that option (A) matches Case 1.

The correct option is (A).

If cos 70 = cos § — sin 46 then the general value of 8 is:
(A) 2rme g = (B) = 4 (-1)'s (O Mg (D) % + (-1

Solution:

cosf — cos 70 = sin 460
— 2sin ﬂ sin ﬂ = sin 460
2 2
— 25sin(460) sin(—30) = sin 46
2sin(40) sin(36) = sin 46
sin(46)[2sin(30) — 1] = 0.
nw

Case 1: sin(46) =0 = 40 =nn = 0= R

Case 2: 2sin(30) — 1 =0 = sin(30) = 1/2.
m nw 7r
= 30 n7r+()6=>9 3+()18

The solution set is the union of both cases.
None of the option is correct here.

Note: The provided answer key states (C), which does not match the derived solution. The correct
solution corresponds to a combination of options, suggesting an error in the question’s options or
the provided key.

If 1;‘;%2“;9 = 1 then the general value of 6 is:
(A) nm+ % (B) nm+ % (C) 2nm + % (D) nm+ %
Solution:

1 —tan’f 1
1 +tan20 2
The LHS is the formula for cos(26).

cos(20) = ; = cos (g) :

11



25.

26.

27.

T
20 =2nm + —.
T+ g

T

0 =nm+£—.

nm+ =

The correct option is (A).

It E;E ggﬁ = /3, then the general value of @ is:

(A) 5+ 55 (B)%—F% (C)mr—i-%r (D) nm+ 5
Solution:

The correct option is (B).

If /3tan 20 + /3 tan 30 + tan 260 tan 30 = 1, then the general value of @ is:
(At 3 (B) (n+35)3 (C) (2n % §)3 (D) (n+3)3

Solution:

V3(tan 20 + tan 30) = 1 — tan 26 tan 3.
tan20 +tan30 1
1 —tan20tan3f /3

1 s
tan(26 + 360) = tan(50) = — = tan(—).
(20+30) = tan(59) = —= = tan(p)
T
50 = —.
nm + 6
ntw  (6bn+ )7 L.
0: _ _—= — = — ) —.
5 T30 30 (n+5)5
The correct option is (B).
If equation tan 6 + tan 20 4+ tan 6 tan 20 = 1, then 0 =
)5+ 5)5 45 ©) 5 +% )%

Solution:

tanf + tan 20 = 1 — tan § tan 26.
tan 6 + tan 20 B
1 —tanftan20

tan(f + 20) = tan(30) = 1 = tan(%).

T
30 = —.
n7r—|—4
nmw T
0= —+ —.
3 +12

The correct option is (B).

12



28. If 2tan? = sec? 6 then the general value of 6 is:
(A) nm+ % (B) nm — % (C)nm£7% (D) 2nm £ %

Solution:

2tan®6 = 1 + tan?4.
tan?6 = 1.

— tan’f = tanQ(g).

The general solution is 8 = nm + %

The correct option is (C).

29. General solution of the equation tan ftan 26 = 1 is given by:
(A) 2n+1)% (B) nm+ % (C) nm — % (D) nm+ %

Solution:

2tan 6 B
1 —tan?6
2tan’6 = 1 — tan?4.

tan @ -

1
3tan’f =1 = tan’6 = 3
— tan’f = tanQ(g).

The general solution is 8 = nm + %

The correct option is (D).

30. If sin 3o = 4sin asin(z + «) sin(r — «), then x =
(A)nm£ 3 (B) nm £ % (C)nm£ 7% (D) nm £ 7

Solution:

sin 3a = 4sin a(sin? x — sin® a).
3sin o — 4sin® @ = 4sin asin® x — 4 sin asin? a.
Assuming sina # 0, divide by sina :
3 —4sin?a = 4sin® x — 4sin® a.
9 3

3 =4sin’r = sin T=7
. . m
= smgx:sm2(§).

T
The general solution is x = nm £+ —.

3

13



31.

The correct option is (A).

Note: The provided answer key states (B), which corresponds to sin?z = 1/4. This appears to be

an error in the key.

If cos @ 4 cos 760 + cos 30 + cos 560 = 0, then @ is:

(A) =F (B) = (C) & (D) none of these
Solution:

The algebraic simplification is correct:
(cos 76 + cos0) + (cos 50 + cos 36) = 0
= 4 cosf cos26cos4f = 0.

This gives three families of solutions:

T T 3
1. - —ny)E =L T
cosf =0 = 0 (n+)2 { T }
T m 3w ST
2. 20 = = (2 )—=<...,— —, —, ...
cos20 =0 = 0 (n+)4 { UEE }
T m™ 3w ST
. 40 = = (2 D==<..., = —, —, ...
3. cosdfd=0 = 0 (n+)8 { '8 8 }

Testing values from option (C), 6 = n7/8, seems to work for many values:
eg,n=1= 0=m/8(
eg,n=2 = 0=mu/4(

(

eg,n=4 = 0=m/2 (from family 1).

from family 3).
from family 2).

However, the problem arises when n is a multiple of 8.

8
Let’s test n = 8 from option (C), which gives 6 = % =T.

Substitute § = 7 into the original equation:

cos(m) + cos(7m) + cos(3m) + cos(5m)
=(-1)+(-1)+(-1)+(-1) =—4

Since —4 # 0,0 = 7 is NOT a solution.

Conclusion:

The true solution is the union of the three families. This can be written as

k
0= g, where k is any integer that is not a multiple of 8.

Option (C) is the closest choice but is technically incorrect because it includes

extraneous solutions like 7,27, etc. This is likely an error in the question’s options.

The provided key lists option (C) is the closed option.

But We will conclude None of the option is correct there Correct option is (D).

There appears to be an error in the question’s options or key. None of the options perfectly capture

the full solution set.

14



32. If sinf 4 cos# = 1 then the general value of @ is:

(A) 2nm (B) nw+ (=1)"F = %

(C) 2nm + 3 (D) (20— 1)+ 7

Solution:

Given the equation: sinf + cosf = 1.

Divide the entire equation by v12 + 12 = /2 :

1 1 1
——sinf + —cosf =

V2 V2 V2

We can write this in the form of cos(A — B) :

0 <W> + sin @ sin (W) —i
cos 0 cos 1 sinf's 1 _\/5.

= on(0-5) <o)
COSs 4 = COS 1 .

The general solution is 6 — Z =2nm £ %

This gives two families of solutions:
Case 1 (+ sign): 60 =2n7w + g

Case 2 (- sign): 6 = 2nm.

Now, we verify that option (B), § = nm + (—1)" , represents both cases.

N
AR

If n is even (let n = 2k):

0 =2kn+ (—1)*Z =
7T+( ) 1 1
T
-9 -z
k7T—|—4 1

= 2km. (Matches Case 2)

If nis odd (let n =2k + 1):
0= (2k+ 1)m + (—1)%“% - %
Toow
= 2k+ 1)m —WZ -
=2km 4+ 7 — 5

= 2km + g (Matches Case 1)

The correct option is (B).

33. The equation sinx + cosz = 2 has:

15



34.

35.

(A) one solution (B) two solutions (C) infinite solutions (D) no solution

Solution:

The maximum value of the expression asinx + bcosx is vV a? + b2.
For sinz + cosz, the maximum value is V12 + 12 = /2.

Since v/2 &~ 1.414, the expression sinz + cosz can never be equal to 2.

Therefore, the equation has no solution.

The correct option is (D).

The equation sinz +siny +sinz = =3 for 0 <z < 27,0 <y < 27,0 < z < 27 has:

(A) One solution (B) Two sets of solu- (C) Four sets of solu- (D) No solution
tions tions

Solution:

The minimum value of the sine function is -1.

For the sum sinx + siny + sin z to be -3, each term must be at its minimum value.

3T
sing = —1 :>x:7.
3T
siny = —1 :>y:7.
. 3
sinz=-1 — z:?.

Since there is only one value for each variable in the given interval, there is only one set of solutions.

37T37T37r)
27272

(@.9.2) = (

The correct option is (A).

If tan (7 cos @) = cot(msin @) then the value of cos(6 —

1)
)

(4) 742 B) (©) 35 D)
Solution:

tan(m cos ) = tan (;T — T sin 9) :

™ .
= 7rc039:n7r+§ — msinf.

1
— 0080+sin9:n+§.

1 1 1/2
Divide by v/2 : ﬁcoséjtﬁsin@: n—i\-/ﬁ/ .

:>cos(9—ﬂ>—n+1/2
4) 2

16




36.

37.

The range of cosine is [—1,1], so n can only be 0 or -1.
1

The possible values are £ —~=.

P 2v/2

The correct option is (A).

Note: The provided answer key states (D), which is incorrect. The correct value is present in

option (A).

The solution of equation cos*@ + sin@ + 1 = 0 lies in the interval:
() (=3.3) B) (5,%) ©) (5.5) D) (F.7)

Solution:

(1 —sin?6) +sinf +1 = 0.

—sin®6 + sinf +2 = 0.

sin?f — sinf — 2 = 0.

(sinf — 2)(sinf + 1) = 0.

This gives sinf = 2 (impossible) or sinf = —1.

The principal solution for sinf = —1is § = g

We check which interval contains this value.
Sr 7
Interval (D) is (Zﬂ’ Zﬂ) = (1.25m, 1.75).

Since § = 1.57, it lies in interval (D).

The correct option is (D).

If sin(% cot ) = cos(7 tan ) then ¢ =
(A) nm+ 7 (B) 2nm £ % (C) nm — 7 (D) 2nm & %

Solution:

Given the equation:

sin (Z cot 0) = Cos <Z tan 9)

Using the identity cos(A) = sin (72r — A> , we get:

sin (Z cot 9) = gin <72T — Ztan 9>

A straightforward way to solve this is to cancel sin from both sides

m T s
“cotf 4 ~tanfh = —
400 —|—4an 5

17



38.

39.

T
Dividing the entire equation by ik

cotf +tanf = 2

Rewrite in terms of tané :

+tanf = 2

tan 6
Multiplying by tan@ (assuming tan # 0) :
1+ tan®# = 2tan6

— tan’f —2tanf+1=0

— (tanf —1)* =0

— tanf = 1.

The general solution for tanf = 1 = tan <Z) is:

6:n7r—|—%, n € 7.

The correct option is (A).

The general value of @ in the equation 2v/3 cos = tan @ is:
(A) nm+ (=1)"% (B) nm+ (=1)"% (C) 2nm £ % (D) 2nm £+ %
Solution:

sin 6

2v/3 cosf = — 2v/3cos?6 = sin 6.
cos 0
2v/3(1 — sin? §) = sin 6.
2v/3sin? 0 + sin § — 2v/3 = 0.
Factoring gives (2sin 6 — v/3)(v/3sin 6 + 2) = 0.
This gives sinf = v/3/2 or sinf = —2/+/3 (impossible).
The general solution for sinf = v/3/2 is § = nw + (—1)”%.

The correct option is (A).
Note: The provided answer key states (C), which is incorrect.

If v/2sec + tanf = 1, then the general value of 6 is:

(A) n + 3¢ (B) 2nm — 7 (C) 2nm + 7 (D) 2nm £ %
Solution:
2 iné
V2 +sm =1 = V2+sinf = cosb.

cosf  cosf
cost —sinf = /2.

18



1 1
Divide by V2 : ECOSQ— ﬁsine =1.

T
0 ):1.
cos( +4
(9—1—%:27171
T
0 =2nm — —.
nmw 1

The correct option is (B).

40. The general solution of sin z — 3sin 2x + sin 3z = cosz — 3 cos 2x + cos 3z is:
(A) nm+ % (B) &F + % (C) (=)= + % (D) 2nm + cos™!(2)

Solution:

Given the equation:

sinz — 3sin2x + sin3x = cosx — 3¢cos 2x + cos 3x

Group the terms and apply sum-to-product formulas:

(sin3z + sinz) — 3sin 2z = (cos 3z + cosx) — 3 cos 2x
3 3z — 3 3z —
2sin( x;—x) COS( 1:2 x> —381n2:1::2cos< x;—x) cos< ’ x) — Jcos2x

2
2sin2x cosx — 3sin2x = 2cos2x cosx — 3 cos 2%

Factor both sides:

sin2x(2 cosx — 3) = cos2x(2cosx — 3)

Rearrange and factor again:
sin 2z(2cosx — 3) — cos2x(2cosx — 3) =0

(sin2z — cos2zx)(2cosx — 3) =0

This gives two cases:
Case 1: 2cosz —3 =0 = cosz = 3/2. This is not possible as — 1 < cosz < 1.
Case 2: sin2x —cos2x =0 = tan2x = 1.

Solving for the general solution from Case 2:

T
20 =nmw+ —

4

n7r+7r
rT=—+—.
2 8

The correct option is (B).

41. If sec 46 — sec 20 = 2, then the general value of @ is:
(A) 2n+1)% (B) 2n+1)Fornr+5 (C) &+ % (D) None of these
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Solution:

1 1

_ -9
cos46  cos 20
cos 20 — cos 46 B

cos 46 cos 20
cos 20 — cos 46 = 2 cos 46 cos 20

cos 20 — cos 46 = cos 66 + cos 20
— cos48 = cos 66

cos 60 + cos 40 = 0.

60 + 40 66 — 460
2 cos 5 Cos 5 =0.

2 cos b cos ) = 0.
This implies cos56 = 0 or cosf = 0.

If cos® =0,0 = (2n+ 1)7/2,then secf is undefined, so we reject this case.
T

If cosbf = 0, then 50 = (2n—|—1)g = 0= (2n+1)10

The correct option is (B).

42. If sin 2x + sin4x = 2sin 3x, then x =

(A) % or 2nm (B) nm+ 3 (C) 2nm £ 3 (D) None of these

3
Solution:

(sindx + sin 2z) = 2sin 3z
4 2 4o — 2
QSin< x—;— x)cos( x2 x) = 2sin 3z

2sin 3x cosx = 2sin 3x

2sin3zcosz — 2sin3x =0
2sin 3z(cosz — 1) = 0.
nmw

Case 1: sin3z=0 = 3z =nm — x:?.

Case 2: cosz—1=0 = coszx =1 = z = 2nm.
The set of solutions {2n7} is a subset of {n7/3} (when n is a multiple of 6).

So the complete general solution is z = nn/3.

The correct option is (A).

43. The general solution of the equation (v/3 — 1)siné + (v/3 + 1) cos = 2 is:
(A)2nr 5+ 55 B)nr+(-1)"7 4+ (C)2nr£§ -5 (D) nm + (—1)

Solution:

20



Divide by \/(V3 — 12 + (V3 +1)2 = /(4 — 2V3) + (4 + 23) = V8 = 21/2.
<\/§_ 1>sin0+ <\/§+1> cosf = 2 = !

22 22 W2 V2
3—-1 3+1
We know sin(15°) = sin(7/12) = V3 and cos(15°) = cos(7/12) = V3t :
2v2 2V2
1
sin @ sin(m/12) + cos § cos(m/12) = 7
cos(d — m/12) = cos(m/4).
-~ —onr+ .
12 4
T
0=2nm+—+ —.
nmw 1 + D
The correct option is (A).
44. The solution of the equation secf — cosect = % is:
(A) nm+(=1)"sin"'(3) (B) s[nm +
(—=1)"sin~'(3)]
(C) o+ (=)™ Sin_l(%) (D) nm+(—=1)" sm_l(g)
Solution:
1 14
cosf sinf 3
sinf —cosf 4
sinfcosf 3
3(sin @ — cos ) = 4sinf cosf = 2sin(26).
Squaring both sides:
9(sin® § — 2sin 0 cos § + cos? ) = 4sin*(20).
9(1 — sin(26)) = 4sin*(20).
4sin*(26) + 9sin(20) — 9 = 0.
(4sin(20) — 3)(sin(20) 4+ 3) = 0.
3
This gives sin(20) = —3 (impossible) or sin(26) = 1
3
20 = nm + (—1)"sin~* (4) :
1 3
0= 5 [+ (=1)"sin* <4>} :
The correct option is (B).
45. General value of 6 satisfying the equation tan? 6 + sec 20 = 1 is:
(A) mm,nm + % (B) mm,nw £+ % (C) mm,nm £+ % (D) & nm £ %

Solution:
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Given the equation:
tan® 0 + sec26 = 1

1+ tan’4
Using the identit M0 = ———
sing the identity sec vy
1+ tan®4
tan’f + ————— =
an +1—tar129

Let ¢ = tan? 6. The equation becomes:
1+
T+ 1= 1
Multiplying by (1 — ¢) gives:
tl—t)+(1+t)=1(1-1)
= t—t+1+t=1—t
— —t*+3t=0
= t(3—1t)=0.
This gives t =0 or t = 3.

We now have two cases for the solution:
Case 1: tan’0 =0 = tanf = 0.

The general solution is ¢ = mm, m € Z.

Case 2: tan’f =3 — tanf = +V/3.

The general solution is ¢ = n7w + g, n € Z.

The complete set of solutions is the union of both cases.

The correct option is (B).

46. If sec? § = % then the general value of 0 is:

(A) 2nm £ %

Solution:

(B) nm £ % (C) 2nm £ %

o

4
SeCQQ:§ = cos’f =

o= (D) oot (£).

The general solution is 8 = nm + %

)

The correct option is (B).
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47. Tf cos 20 = (v/2 + 1)(cos O — %) then the value of @ is:

48.

(A) 2nm + %

Solution:

2

(B) 2nm £ 3 (C) 2nm — % (D) none of these

Given the equation:

1
cos20 = (V2+1) (cos@ — \@)
Use the double angle identity cos20 = 2cos?*6 — 1 :
V241
V2
1
2cos?0 — 1= (V24 1)cosf — <1+\/§>

Rearrange all terms to one side to form a quadratic equation:

2¢c0s20 —1 = (v/2+1)cosh —

1
2¢c0s20 — (V24 1)cosf —1+14+—==0

V2

1
200329—(\/5—%1)0059—1-%:0

Multiply the entire equation by v/2 to simplify factorization:
2v/2cos? 0 — V2(vV2+ 1) cosf+ 1 =0

2v/2¢0s?0 — (2 +v/2) cosf +1=0
Factor the quadratic by splitting the middle term:
2v/2c0s? 0 — 2cos0 —v/2cosf+1=0
2cosf(v2cosf — 1) — 1(v2cos6 —1) =0
(2cosf —1)(v/2cosf —1) =0
This gives two possible cases for cos#@ :

1
Case 1: 2cos) —1 =0 = cosf = 5
+ I

:cosﬁzcos(;) = 0 =2nmw n e .

Case 2: \/50050—1:0 = cosf =

‘ w
—_
=

, nEZ.

IS

— COS@ZCOS(Z) = {=2nmw+

Both sets of solutions are valid. Comparing them with the given options, the solution from **Case
1** matches option (B).

The correct option is (B).

If cosz = |sin z|, then the general solution is:

(A)z=2nrE£inecZ B)z=2n+1)r £ necZ
Clz=nrxinecZ D)z =nr+ (-1)"],neZ
Solution:
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For the equation to hold, cosz must be non-negative. This occurs in Q1 and Q4.

Squaring both sides: cos?z =sin*z — tan’x = 1.

This gives v = nm £ %

We must select only the solutions that lie in Q1 and Q4.
From nm + 7/4, solutions are 7/4,57/4,97/4, . ..

From nm — 7/4, solutions are — w/4(or 7m/4),3mw/4,Tn/4, ...
The solutions in Q1 are of the form 2nm + 7 /4.

The solutions in Q4 are of the form 2n7 — 7 /4.

Combining these gives the general solution x = 2nm £ T

4
The correct option is (A).
49. If sin 66 + sin 46 + sin 20 = 0 then the general value of @ is:
(A) Fonm £ 3 (B) *Fonm £ % (C) “F.2nm £ % (D) “F,2nm £ &
Solution:
(sin 66 + sin 26) + sin46 = 0
2sin 46 cos 20 4 sin40 = 0
sin 46(2cos 20 + 1) = 0.
Case 1: sin4d =0 = 40 =nm = 9:%.

2
Case 2: cos20=—-1/2 = 29:2n7rj:§7T = 9:n7rj:g.

The complete solution is the union of both cases.

The correct option is (A).

50. The values of 0 satisfying sin 760 = sin46 — sin¢ and 0 < ¢ < 7 are:
(A) 5,7 (B) 3,5 (©) 55 (D) 3,

974

B

Solution:

sin 76 + sin 6 = sin 460

2sin 460 cos 30 = sin 46

sin46(2cos 30 — 1) = 0.

Case 1: sin4d =0 = 40 =nr = 0 =nn/4.

In (0,7/2), for n=1, 0 = /4.

Case 2: cos30 =1/2 = 30 =2nr+7/3 = 0 =2nn/3+7/9.
In (0,7/2), for n=0, 8 = /9.

The required values are 7/9 and 7 /4.
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ol.

92.

The correct option is (A).

The number of solutions of cos 2 = sin @ in (0, 27) is:
(A)1 (B) 2 (€)3 (D) 4

Solution:

1—2sin”f =sinf = 2sin’f +sind — 1 = 0.
(2sinf — 1)(sinf + 1) = 0.
This gives sinf = 1/2 or sinf = —1.

We find the number of solutions in (0, 27) using the spiral diagram.

=)

The diagram shows two solutions for sin@ = 1/2 and one solution for sin# = —1. Total solutions
= 2+ 1= 3. The correct option is (C).

If 0 < x < 27, then the number of real values of x, which satisfy the equation cosx + cos2x +
cos 3x + cosdx = 0 is:

(A) 5 (B) 7 (C) 9 (D) 3

Solution:

(cosdx + cosx) + (cos 3z + cos 2x) = 0

2 cos(bx/2) cos(3z/2) 4+ 2 cos(bx/2) cos(x/2) = 0
2 cos(bx/2)[cos(3x/2) 4 cos(z/2)] = 0

2 cos(bx/2)[2 cos(z) cos(z/2)] = 0

4 cos(z/2) cos(x) cos(5x/2) = 0.

This gives three cases for z € [0, 27) :

1. cos(x/2) =0 = x/2=7/2,31/2,--- = x=m. (1 solution)
2. cos(z) =0 = x=7/2,31/2. (2 solutions)

3. cos(bx/2)=0 = Hz/2=(2n+1)7/2 = x = (2n+ 1)7/5.

25



— v =mn/5,31/5,51/5 =m, Tr/597/5. (5 solutions)
The distinct solutions are {m,7/2,37/2,7/5,37/5, 7 /5,97 /5}.
The total number of distinct solutions is 7.

The correct option is (B).

. The number of integral values of k for which the equation 7 cosx+5sinz = 2k+ 1 has a solution is:
(A) 4 (B) 6 (C) 8 (D) 10

Solution:

The condition for solutions is —v/72 + 5% < 2k + 1 < /72 + 52,

— VT4 <2k +1< VT4

—86<2k+1<86

—96 <2876

—4.8 <k <38

The integer values for k are —4,—-3,—-2,—1,0,1,2,3.
There are 8 such values.

The correct option is (C).

. If sum of all the solutions of the equation 8 cosx cos(§ +x)cos(3 —x) = 1 in [0, 7] is k7, then k is
equal to:

(A) § (B)

Solution:

©|0o

(O (D)

Wi

We use the identity 4 cos z cos(m/3 — x) cos(m/3 + x) = cos(3z).
The equation becomes 2 - [4 cos x cos(w/3 — ) cos(m/3 + x)] = 1.
2cos(3z) =1 = cos(3z) = 1/2.
Let ¢ = 3z. Since x € [0, 7], the interval for ¢ is [0, 37].
The solutions for cos¢ = 1/2 in [0, 37] are:
¢»=m7/3, 2r—m/3=57/3, 2m+w/3="Tr/3.
m om Im
RN

(Y
— z € {5, 9 E}

om Tm 137w

T
Sum of solutions 9+9+9 9

Since the sum is kw, we have k = 9

= 3z €

The correct option is (A).
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