Q1: NTA Test 01 (Single Choice)

Number of roots of the equation cos? = + "’iﬂ sinx — '”Tg — 1 = 0 which lie in the interval [—, 7| is
(A)2 (B)4
(€) 6 (D) 8

Q2: NTA Test 02 (Single Choice)
If the equation z? + 4 + 3sin (az + b) — 2z = 0 has atleast one real solution, where a, b € [0, 27}, then one possible value of (@ + b) can be

equal to
(A) L2 B) 3
() QT: (D) None of these

Q3: NTA Test 03 (Numerical)

The number of solutions, the equation sin’ & 4 cos*z = sinzcosz has, in [, 57] isfare

Q4: NTA Test 04 (Single Choice)

If1 +sinf +sin? @ +sin® 8 +... 00 :4—|—2\f§, 0 < # < m, then
(A) 8 =
(C} 8 =

T
=
3
=
7

-—
J4

Q5: NTA Test 05 (Single Choice)
If% sin #, cos @ and tan @ are in geometric progression, then the complete solution set of 8 is

{F\}{ﬂ:@zzﬂﬂi(%),ﬂEf} {B}{H:&?:Znﬂ';(%],nef}
(C) {ﬂ:@:nﬂ':—(—l)“ {%), ne I} (D}{H:{?:n?r—l— % nEI}

Q6: NTA Test 06 (Single Choice)

The number of values of 8 ¢ [%, %] which satisfies the system of equations 2 sin® 6 + sin? 20 = 2 and sin 26 + cos 26 = tan is
(A)2 (B) 4
(C)6 (D)
8
Q7: NTA Test 07 (Single Choice)
If tan (k + 1)8 = tan #, then the set of all the values of 6 is
(Ay{nm :n e I} {B}{;:HEF}

(C}{IL—?T:HEI} {D){Z—“:n;_f}

Q8: NTA Test 08 (Single Choice)

General solution of the equation tan®8 + sec28 = 1 is

(A)ymm, nT + %, mel, nel (B) mm, nw + %, mel nel
(Cymw, nw £ %, mel nel (D) None of these

Q9: NTA Test 09 (Single Choice)

The general solution of the system of equations sin’x = sin’ (% + :s-:) + sin° f% + x] + %C[}S 2x =0 and cosx #£ 015
2%k+1)x : Zk+1

(A)x = 4 ;}T.EEZ B)x = - ,]]w=kE;'_-’,
dk+1)x

©Ox=E7 y 7

10



Q10: NTA Test 10 (Single Choice)
Theset {x € R:cos2z + 2cos’z = 2} 1s equal to
(A}{2nﬂ'k%:nij Z} {B}{?HT:I:?T:HEZ}

{C]{nw—%:nEZ} {D}{ZHTT—%:'RFZ}

Q11: NTA Test 11 (Numerical)

sinf|z[] _ q Cosi

Number of solutions of 2 in [—r, 7], is equal to

Q12: NTA Test 12 (Numerical)
Consider the equation log 5, (1 + cosz) = 2, = € [—f, ‘ST'] . If the sum of the roots is Z—W where G.C.D (p, q) = 1, then the value of p* + g is

Q13: NTA Test 14 (Single Choice)
[f the expression (1 + tanz + tan® :r) (1 — cot z + cot? ) is positive, then the complete set of values of z is

(A) [0, Z] (B) [0, 7]
{C}R—{m—ﬂ TLEI} (D) [0, oc

=y

Q14: NTA Test 15 (Single Choice)

The number of ordered pairs (z, y) satisfying the equations y = 2sin x and y = bz? + 2z + 3 is/are
(A0 (B)1
(C) 2 (D) Infinite

Q15: NTA Test 16 (Single Choice)
If  and g are the solutions of the cquation 5 + 8sin’z = 2y® — 8y + 21, then the least possible value of z%y? is

(A) 272 (B) 472
(C) 972 (D) 72

Q16: NTA Test 17 (Single Choice)

b

In the interval (0, 27), sum of all the roots of the equation sin (:rr log, (l)) =01s

(A) 5 (B)4
(€)% (D) 2

(Q17: NTA Test 18 (Numerical)

s . % it s .
If0 < @ < 27, then the number of real values of @ satisfying the equation 817" * + 81" = 30 is

(Q18: NTA Test 23 (Single Choice)

[f cosx — sinz = —%, where % it o %, then cnt% is equal to
(A) =2 (B) 8

i 4—.‘_?
(C) -8 (D) =5

Q19: NTA Test 24 (Numerical)

The number of solutions of the equation |cot z| = cot  + cosec @ in [0,107] is/are



Q20: NTA Test 27 (Single Choice)

The set of all values of @ for which the equation cos 2z + asinz = 2a — T has a solution 1s
(A) (—o0,2) (B) [2,6]
(C) (6, 00) (D) (—o0, oc)

Q21: NTA Test 29 (Single Choice)
If cot (a + 3) = 0, then sin (a + 23) is equal to
(A)sin (B) cos cx

(C)sin A4 (D)cos 23

Q22: NTA Test 31 (Numerical)

The sum of the roots of the equation |/3 cos  — sin x| = 2 in [0,47] is k. then the value of 6k is

Q23: NTA Test 32 (Single Choice)

The total number of solution(s) of the cquation 2z 4 3tanx = ET' inx € [0,2n] is/arc cqual to
(A)1 (B) 2
(€)3 (D) 4

Q24: NTA Test 34 (Single Choice)

Iflog.., sin® > 2and 0 < x < 3, then the value of sin & lies in the interval

(A) [r -, 1] 8) (o, = ‘]
(C) [U,%] (D) None of these

Q25: NTA Test 35 (Single Choice)

The number of roots of the cquation tan z + secx =2 cosz in [0, 47 is

(A)2 (B)4
(C) 6 (D)0

Q26: NTA Test 37 (Single Choice)

For —% SXs %, the number of points of intersection of curves ¥y = cosx and y = sin Jx 1s
(A0 (B)1
(C)2 (D)3

Q27: NTA Test 38 (Single Choice)

e
f0<A<B<w sinA —sinB = L_) and cos A — cos B = V% then the value of A 4+ B is equal to
o
Ao ks
(A) 5 (B) =&
()7 (D)

Q28: NTA Test 38 (Single Choice)
cosec? @ (msg ! — 3cosf + 2) > 1, if @ belongs to

(A) (0, %) (B) (%,
© (5 3) ©) (0. %)

al?

i

Q29: NTA Test 39 (Single Choice)
Let f (x) = —25" _ then the number of solution(s) of the equation f (Sin?ﬁ}) + f (C{Jﬂzﬂ) = tan?@, @ € (0,107 isfare

2r
]
ant4+5



(A) 10 (B) 2
(C) 40 (D) 20

Q30: NTA Test 39 (Numerical)
[f z and y are the solutions of the equation 12sinz + Hcos z = 2y* — 8y + 21, then the value of 12cot (%) is (Given, |x| < )

(Q31: NTA Test 45 (Single Choice)

The sum of the roots of the equation cos 4z + 6 = 7 cos 2z in the interval [0,314] is A, then the numerical value of A is
(A) 4950 (B) 2475

(C) 9900 (D) 4945

(Q32: NTA Test 46 (Single Choice)

If a and J are the solutions of sinz = —% i [0,27] and e and -y are the solutions of cos z = —'"Tq in [0,27], then the value of I‘j;:jl is equal to

(A)1 (B) 2

()3 (D) 4

(Q33: NTA Test 48 (Single Choice)

If & and 3 are the solutions of cot & = —+/3 in [0,27] and a and  are the solutions of cosec & = —2 in [0,27], then the valuc of :W 15 cqual to

(A) = (B) 2

(©) 5 (D) 3

Answer Keys

Q1: (B) Q2: (A) Q3:4

Q4: (D) Q5: (B) Q6: (C)

Q7: (C) Q8: (B) Q9: (C)

Q10: (B) Q11: 4 Q12: 10

Q13: (C) Ql4: (A) Q15: (A)

Ql6: (C) Q17: 8 Q18: (D)

Q19: 5 Q20: (B) Q21: (A)

Q22: 56 Q23: (C) Q24: (B)

Q25: (B) Q26: (D) Q27: (D)

Q28: (C) Q29: (D) Q30: 5

Q31: (A) Q32: (C) Q33: (A)
L

Solutions

Q1: (B) 4

(iiven equation 1s

1 —sin® z + Stbgs 93 4. 0

2 4

. 9 A+ . 3 ; s ; -
= gin” x — = s S + “’T = [];,=TLL°.1112 L 2\/351113:: —2sinx + 43 =10

2sinz (2sinz — /3) — (2sinz — /3) = 0



= (2sinz — 1) (2sinz — /3) =0

On solving we getsinz = l._’T
= L 2L . L 2%
T=%% 1373

Q2: (A) £

(a 1}2 + 3+ 3sin(axz + b) =0

(z —1)* + 3= —3sin(az + b)

L.H.S >3, RHS € [-3,3] nowsin{axz + &) = -1

Lax=1 sinfb+a)=-1

Q3: 4

. 4 ; P
s 1+ C.CISIiE = BINICOosT

; =.2 9.2 . 2 > .
= (Sl].'l. €T - CEIS“.'E:] 2sin” rcos“x = sinrcose

= 2sin’ zcos?z + sinazcosz — 1 = 0
=+ (2sinzcosx — 1)(sinzcosz + 1) = 0
= sin2x = 1 ...(1)

x € [m, 57 = 2z € [2w, 107]
7 Yz 13x 17z
E L] 5

=+ The number of solutions = 4

Q4: (D)6 = T or 2

Given, 1 + sin@ +sin°# +sin* 0+ ...00 =4 + 2y/§

= — =44+ 2,/3 {'.‘U{siniﬁ*{l}

1-sin@é

" 4-2,/3 3
_ R oot L S
= l—sinf=——2>=1—

3 /3
= sinf = =

— T oap 2L
= E“—Enr3

Q5: (B) {6‘ 0= 2nm + (%) n & I}

cos® § = (%sin 6") (tan #)

v ep g L (sinte
=+ COS ﬁ—ﬁ(maﬂ)
— Geos® @ = 1 — cos® @

— Geos® B+ cos2f—1 =0

=cusﬁ:%



Q6: (C) 6

First equation is 4 sin® # cos® 8 = 2 cos® §

— cos2f =0Dorsin® @ = 1= (L s sin® =
5 == b — 2 —= 1,-'-'5 ekl 4

= f=(2n+1)g,nelor Od=nrxf, nel

Second equation is not satisfied by 8 = (2n + 1}%, n € I butsatisfiedby# =nn+ =, ne [

Sef=m+ ,nel

. In [T”* —} , the values of @ are
i

Q7: (C) {%:n = J’}

As we know the general solution of the equation

tanz = tana is given by r =nwr+a, ne [
Hence the solution of the equation, tan (k + 1)5‘ = tanf!
Is given by (k + 1)19 =nm+8 = k=nm, ne[f

QE%:HEI

Q8: (B) mw, nmw + %, mel,nel

; ; 1 1« tan?@
Using, sec2f = —
E: cos2d 1 —tan?g
T i i : sgee 1+tan®d
= We can write the given equation as tan~# + Tetanid

= tan®f(1 tanzg) + 1 + tan®f = 1 — tan?#
= 3tan‘# — tan'® = 0 = tamgfi‘(3 = ta,ngﬂ) =0
= tanf = D or tan®?f = 3 = (\fﬁ)z

=tanl=0=0=mamec {

or tan®@ = ta.ngﬁ =0=nrtZ necl
(4k=1)
Q: (O x=—F—.kel
. sin 3x = 3sinx — 4 sin®x = sin’® x = + [3sinx — sin 3x |

The given equation reduces to

% (3sin (£ + :{) - sin (27 + 3x)) A

(3sinx — sin 3x) + =

w= =

41 S

+(3sin (% +x) — sin (47 + 3x)

%cos 2x =0



3 {sinx + sin (% + x) + sin (% + x) } — {sin 3x + sin (27 + 3x) + sin (47 + 3x)} + 3cos2x = 0

3{5inx+25inx cos %} —3sin3x+3cos2x =10

=+ S5IN3X = C0S 2X => COS (,‘1 — 3}‘:) = ¢0s 2x= 2x = 2kwr + (3

" — 3}{)

= Bx=2%knr+ 2= (4k+1)EvVkeZorx=-2knr+E,VkeZ

= x=(4&k+1)Z,vkeZ {cosx £ 0}

QIo:B) {nr+ L :nc Z}
Given, 2cos?x — 1 + 2cos® & = 2
3

Tb-cnszmrz

2 2 @
CO8™ I = CO8™ =
f

.',:t::n:?r:l:% oty {1 = 7]
}

Ql11: 4

In the interval |-, «| all the values of sin || are positive as well as |cos z|

Hence in |-, ], equation gets reduced to,

255:1 o St‘liks T

Taking log on both sides,

sinzlog2 = cosxlog 3

= |tanz| = log 3/ log 2, valuc of tan z arc positive in 1° and 3" quadrant and negative in 2" and 4™ quadrant but positive for |tan z| in all
the valucs of z In [—r, =].

Hence, tan z will repeat its value in all 4 quadrants, so the number of solutions are 4 .

Q12: 10

log, Zsin, (1 + cosz) = 2 ...(1)
Vv2sinz # 1, v/2sinz > 0, 1+ cosz > 0
= sinz # =, sinz > 0 and z £ 0 or a multiple of 7

V2

=z (0,7) - {f, L;T} (feasible region)

Hence, from (i), we get,

(«n.,s“'i&iﬂ:ﬂ]2 =1 + cosz

= 2sinz = 1 + cosz

= 2cos?z +cose —1=10

= (2cosz — 1) (cosz + 1) =0

—'}“v-::n:nsm—%. Jcosz +1 = 0]
:>a:;-’-{-
= p=l.g=3

= pP+¢* =10

QIJ:(C]R—{J::’—EE,HEI}

{1+tan o+tan” r} 1-+tan®r—tan r) _
. ( -0

F
tan-



R 2.
(1+tan® z) " —tan® z N

e =
tan-

Since, 1 + tan?z > tan’z, Vo € R~ {z = 2£, n € I}

Hence, given expression is positive for all valuesof x € R — {3: =

Q14: (A) 0

2sinz = he? + 22 + 3

= 2sinz = 422 + (@ + 1) + 2
But, 2sinax < 2

and 422 + (@ + 1)° + 2 > 2, so it has no solution

QI15: (A) 272

.5+ Bsin®z € [5,13]

Also, 2y% — 8y + 21 = 2(y — 2)° + 13 > 13
So, equality should hold true if,

5+ 8sin’z = 13 and 2y° — 8y + 21 = 13
=gl —=1 1 g=12

= sinz = (2n+1)3, y =2

For least value, & = :I:ill

N e b
Hence, z°y® = £ - 8 = 2n°

Q16: (C) 3
7 log, (l) =km kel

log, (%) -k = x=3"

Possible values of k are— 1, 0, 1, 2, 3, .......

s=(3+1)+(§+—L+ﬁ— ..... oc)
- (1/3) 19

=%k 1—(1/3) S xR

Q17: 8

Let 815‘5!125" =

costa I—sin’z &1
then, 81 =817 " ==
So, the given equation 1s £ + % = 30

2=30t +81=0=¢t=3o0r27
Slﬁillgu‘l: s s 3 or 2?
i 345'“1.3.17 s 31 or 33

T
2!



wgin?y =L ord o aing = 41 43
—}-Smx—40r4—,smm—:t2,:|:2
iy
i \1 27
% T
A\ Fi
—

Hence, there are 8 solutions between 0 and 2.

-~

d4+47
Q18: (D) Q‘
Given, 4 (cosx —sinz) = —5
1 1-tan® = 2tan — -
1+U“12?i - l—tan?% =9
— 4 — 4tan? % — Stan% = —5 — Htan?® =

=>tan2,—f—8tan%—l—920
:»Elcotgi—SCQtf—!—l:U

2
T o L i
= 0t = 2
Si"‘fc-%i%{%iﬂ—lﬂimt%{1
r o -“ilx.-"'?
= mt2 s
Q19: 5

If z lies in 1*' or 3™ quadrant then |cot | = cot z, thus equation becomes

cotz = cot o + —— = =L

N F sin T

= 0, not possible

If z lies in 2° or 4™ quadrant, then |cot z| = — cot @, thus equation becomes

1
gin x

= —2cosrsine = sin.

—coter = cot e +
1

gin r

= sinz (1 + 2cosz) =0 = cosz = —= ("' sinz # 0)

= —2cotx =

e % is the only solution
(In 2" quad.)
In [0,27] there is only one solution

In [0,107], we get, five solutions

Q20: (B) 2,6

cos2x +asinr =2a— 1T
e 2sin®r —asinz +2a2 —8 =10

o ah @828 iy
51T — 1 = 1

4 I p
sing = —— or 2

(a—4]

2

Hence, —1 <

<1

The range of a is [2,6]

Q21: (A) sincx
Given,cot (« + 8) =0 = cos (a+ 3) =0
=a+8=02n+1)7,nel

sin (o + 23) = sin (2 + 283 — a)



= gin[(2n + 1)7 — a
= sin(2nw + T — o)

= sin (7 — @) = sina

Q22: 56

vacosz —sine = +2
\..’IE ’ ]

= COST — $8InT = in

cos (x + f] =l

Z?*ﬂ:-l-'%:nﬂ'

= E=na—=

T = LB I s =
=R 6,27&“ 613;'1- ﬁ,.-;ﬂ- -
= The sum of roots is 107 — 3—,: - %-ﬁ
Q23: (C) 3
23’:—|—3t311:::=%:‘.:tan:1::_%3;:_%ﬂ
y:tan:l:andy:%“—%

L

Both the graphs meet exactly three times in [0,27].

Thus, there are 3 solutions.

Q24: ®) (0, “"'52‘1]
Since, sinx >0, cosz >0, cosax # 1

. - a2
So.sine < cos* @
— gina +sine —1<0
= (sinm:——)g—i*{ﬂ
4 —

”
33

2

i I
= ‘5111:;:.‘ { %| <

(As,sin x > ()

o D<sine < “; ]
Q25: (B) 4

tanx + secae = 2cosx

Multiplying by cos x|

sinzg + 1 = 2cosx = 2 — 2sin® &

— 28in’ 2 + sinz — 1 =0 = sinz = —1,%



sing = % —+ four times in [(,47]
sing=—1=g= L; for which tana and secx are not defined
= sinx = —1 is not possible

= Number of roots in [0,47] is 4.

Q26: (D) 3

y = cosX; ¥y = sin 3x

— COSX = COS (l == 33{) = x = 2nw + (% = 3}:)

7
= 4dx =2nm+ 7, —2x=12nmw— -
o Lol o =
S X =iy gy X=knd g
L i s —
=x=(n+ 1T, x=(dk+1)]
n—ﬂ—‘px—-:-,k—{}_:-x—f
= lrzax-—f
oo B A =
o S,Band4

Q27: (D) <&

(sin A — t-}i.u]f":}2 + (cos A — cos B)E = % + Ei = 2
= 2 — 2 (sinAsinB + cos AcosB) =2

= cos(B-A)=0=B-A=2=B=A+7
sinﬁ—sinB:#:}Hinﬁ—ms}l:ﬁ
= sinA. = —cosA. L =1
V2 o 2
= sin (A—%) :sm;",r
i £
~A-gi-d
A+B=A I-Ai-g_% } %_IT

Q28: () (3. )

cos’ — 3cosf + 2 > —— =sin’ @
coserdd

cos’f —3cosBL+2>1—cos’

2c08” 6 — 3cos8+12>0

(2cosf — 1) (cos@—1) =0

e oy % orcosf = 1

So.8 € (7/3, 7/4) of the given intervals.
Q29: (D) 20
f (sin2 H) +f(1- sin” 9)

Let. sin®@ = t
SE(E)+E(1 - t)

25° aglzt  agt 25
25°45 0 25t tys  25°45  2545(25%)
2545
2546

Therefore, the given equation will become tan®§ = 1
tanf=+1=0=nr+ 74y, ncZ
Hence, the number of solutions are



4 % B—2)

i~.* 4 solutions in [0,27]}

Q30: 5

:um:1%mm+5mmwﬂ—Ju?+§ﬂﬂf+5ﬂ
e [—13,13] ic.

maximum value of LHS 15 13

RHS =2 (y* — 4y +4) + 13

= 2(y—2)*+ 13

RHS = 13

Roots of the equation exist if LHS = RHS = 13.

RHS = 13 wheny = 2
LHS = 13 = 12sina + Hcosax = 13

12 _- 5
= — mm—ra o
= ST + SCcos 1
sin (& + a) = 1, where tana = _152
—1 & T T —-1 5
— T — — — e
T - tan 5 5 =& 5 tan T
T — Dan 1 L Dot & _ Z¥Y _ ¢ it
= ry = 7w — 2tan 12:::12—13:111(9 2)—[,(313(2)

= 12cot (%) =5

Q31: (A) 4950

(2c08% 2 — 1) + 6 = Teos 2
On putting cos 2x = I, we gel,

20 —1+6 =Tt

22 = Tt+5=10

(26 -5)(t—-1)=0

el |

t = = (not possible)
t=1=cos2pr=1=2¢r=2nn

Jen bafen

(]

— L —

The roots in [0,314] are

2 s , 997 {1007 > 314}

Sum of roots = w + 2w + 3n+.... +9971 = 49507
= A = 4950

Q32: (C) 3

sin & = %#m:?”,lfli—”
COBmr= =T =RE =Ty
-~y = J4E g _ A7 . 57

o ﬁ*-ﬁ 6 7 6 )
st fim ik isomif = =M~ B
o+ s
:'., — L —

||,jq- T 5

: 1
Q33: (A) 5

2

cotxr = gﬁ

= op = 2L UT a4
6 ' 6



cosec
E =
= -2

-::-I"—"
3



