JEE (Main + Advanced) : Mathematics

EXERCISE - O

SINGLE CORRECT TYPE QUESTIONS

1. If 2 tan?6 = sec?6, then the general solution of § -

(A)nn+%(n€1) (B)nn—%(nel) (C)mti%(nel) (D)Znntg(nel)

MTE001
2. If 1-cos20 =3, then the general solution of 0 is -
1+cos260
(A)2nm+ % (B)nm+g (C) 2nm + 3 (D) nm + 3
wheren € |
MTE002
3. Let A={0:sin (0) =tan (0)} and B = {0 : cos (0) = 1} be two sets. Then -
(A)A=B (BJAcBandB—A=#¢
CQA¢B (D)B ¢ A
MTEO003
4. The solution set of (5 + 4 cos 0) (2 cos 0 + 1) = 0 in the interval [0,27] is :
T 27 b 21 4n 21 57
A) < —,— B) <=, ) —,— D) {Z= =
w {25 @) |21} © {24 o {55
MTE004
5. The general solution of equation 4 cos? x + 6 sin® x = 5 is -
(A)x=nn¢§(ne1) (B)x:nni%(nel)
3n
(Ox=nn i; (nel (D) None of these
MTE005
6. Iftanz0 - (1 + \/5) tan0 + \/_ =0, then the general value of 0 is :
(A) nn+£,nn+£ (B) nTc—E,mH—E
4 3 4 3
s s T T
C) nm+—,Nnt—— D) nm——,nt——
@ 2 3 (D) 2 3
wheren € [
MTE006
7. The number of solutions of the equation sin 2x — 2 cosx + 4 sinx = 4 in the interval [0, 5n] is -
(A)6 (B) 4 @3 (D)5
MTEO007
8. The set of angles between 0 and 27 satisfying the equation 4 cos20 —2+/2 cos® —1=01s
n 5t 197 23=m n 7n 17n 23n
(A){E'E’E'E} (B){E'E’E'E}
©) 5_“@19_“ (D) 17_7519_75@
12 12 12 12 12 12 12
MTE008
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9.

10.

11.

12.

13.

14.

15.

16.

17.

If tan® + tan40 + tan70 = tan0 tan40 tan70, then O =

nm nm
A) — B) —
(A) 2 (B) 7
nm
(9] E,ni(lZm—6),n,mEI (D) nm
wheren € |
MTEO009
2
_tan20+tan® =0, then the general value of 0 is -
1—-tan0Otan20
(A)nm;n €1 (B) “3—”;ne1 (C)% (D)%;nel
wheren € |
MTEO010
Iftan © - \/Esec 0 = /3, then the general solution of 0 is -
T T T T
Aynm+ (-1)" ——— Bynm+(-1)"———
(A) -1 23 (B) -1 272
T T T T
Onm+(-D)"—+— Dnm+(-1)"—+—=
(9] D5+ (D) D" *3
wheren € [
MTEO11
The most general values of x for which sinx 4+ cosx = rar‘lelgl {1,a%-4a + 6} is given by -
T T T
(A) 2nm (B) 2nm + 5 COnm+(-1)™ 22 (D) None of these
wheren € [
MTEO012
If the equation sin*x — (k + 2) sin?x — (k + 3) = 0 has a solution then k must lie in the interval :
(A) (=4,-2) (B) [-3,2) (@) (—4,-3) (D) [-3,-2]
MTEO013

Number of values of x satisfying the equation log,(sinx) + log;/,(— cosx) = 0 in the interval
(—m, ] is equal to -

(A)O (B)1 @2 (D)3

MTEO014
If xe {_57“57“} , then the greatest positive solution of 1 + sin* x = cos? 3x is -

5m

(A)r (B) 2r Q Y (D) none of these

MTEO015
The number of solutions of the equation sinx = x? + x + 1 is-
(A)O (B)1 2 (D) None

MTEO16
The number of solutions of the equation 2cos (%J =3*+37*is-
(A)1 (B) 2 @3 (D) None

MTEO017
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18.

19.

20.

21.

22,

23.

24.

T
The equation 2cos?2 (%) sinx =x2+4+x72,0<x< > has

(A) one real solutions (B) more than one real solutions
(C) no real solution (D) none of the above
MTEO018
Given a® + 2a + cosec? (g (a+ x)j =0 then, which of the following holds good ?
X X
Ala=1;, — el Blja=-1; — el
(A) > (B) >
(C)a€eR;xed (D) a, x are finite but not possible to find
MTEO019
The complete solution set of the inequality tan® X—Z\Etan X+1<0 is -
(A) nn+£$xs3—n+nn,nel (B) nn+££xs3—n+nn,nel
8 8 4 4
yis 3n s 2
(C) Nnt+—<Xx<—+nm, nel (D) nt+—=<X<—+nm, nel
16 8 3 3
MTEO020
MULTIPLE CORRECT TYPE QUESTIONS
X X
The equation 2sin > cos? x + sin?x = 2 sin > sin? x + cos? x has a root for which
. : 1 1
(A)sin2x =1 (B)sin2x = —1 (C)cosx = 2 (D) cos2x = — 2
MTEO041
Which of the following set of values of x satisfies the equation
2(2 sin? x—3sinx+1) + 2(2-2 sin? x+3sinx) — 9is -
(A)x =xmnel (B)x=2nn+g,nel
(C)x=mni%,n€l (D)x=nﬂi§,nel
MTE042

kn
If sum of all the solution of the equation cotx + cosec x + secx = tanx in [0, 2m] is EX then the

value of k is greater than

(A1 (B) 2 @3 (D) 4
MTE043
The equation sin x + cos(k + x) + cos(k — x) = 2 has real solution(s), then sin k can be
-3 1 1 3
A) — B) — C) = D) —
(A) (B) 7 @3 (D) 7
MTE044
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25.

26.

27.

28.

29.

30.

31.

32.

2
Ifm>0,n<50<m+n<10and X+5 = x — 2 cos(m + nx) has atleast one real root, then
(A) the greatest value of (m + n) is 3. (B) the greatest value of (m + n) is 2.
(C) the least value of (m + n) is 7. (D) the least value of (m + n) is 2m.
MTEO045
If x* + 3 cos(ax? + bx + ¢) = 2(x? — 2) has two solutions with a, b, ¢ € (2,5) then
(AJa+b+c=m (B)a—b+c=m
Qa+b+c=3m Da—-b+c=3n
MTE046
The equation sin® x + cos® x = a? has real solution if
(&) ae (-1,1) (B) ae[_l, _%j
1 1
C -1, = D =, 1
©ae(-13) ) ac(1.1)
MTE047
cos 4x cos 8x — cos 5x cos 9x = 0 if
(A) cos 12x = cos 14x (B)sin13x =0
(C)sinx =0 (D)cosx =0
MTE048
COMPREHENSION TYPE QUESTIONS
Paragraph for Question No. 29 & 30
Let f(x) = cosx + sinx — 1 and g(x) = sin2x — 2.
Number of solutions of the equation f(x) = g(x) inx € [—n, 77“} is equal to
(A) 4 (B) 5 @6 (D)8
MTE049

If the equation f(x) = k has atleast one real solution then the number of possible integral values
of kisequalto

A)1 (B)2 3 (D)4
MTEO050
Paragraph for Question No. 31 & 32
Let f(x) = sin?x — (a — 1) sinx + 2(a — 3)
On the basis of above information, answer the following questions :
If x € [0, ] and f(x) = 0 has exactly one real root, then 'a’ lies in
(A)(3,5) (B) (2,4)
() (4,5 (D) none of these
MTEO51
If f(x) = 0 have two real roots in (0, ), then a €
(A)(1,2) (B) (3,4)
@B Hv{5} (D) (3,5)
MTEO052
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33.

34.

M

(In

(111)

(av)

MATRIX MATCH/MATCHING LIST TYPE QUESTION

List-1
Number of common solutions of the equations

2cos’x—3cosx+1= Oandtan(%j +1=0,

where —1t < x < 3m, is equal to

Number of solutions of the equation

sin? x + 2 sinx — 4 cos x — sin 2x = 0 in (0, 27) is equal to
If the sum of all possible values of x € (0, 2m) satisfying
the equation 2 cos x cosec x — 4 cosx — cosec x = —2

k
is equal to In (k € N), then the value of k is

1
Letx —y = 7 and cos(mx) - cos(my) -

22

where x,y € (0, 2) then the number of ordered pair(s) (x,y)
is equal to

(A)I > P; 11> P; 11 > Q; IV>R
(B)I>T; 11 >P; 1l > S;IV>R
(QOI->R;II—>P; I —>S;IV>T
(D) 1> QI—>P;I—>SIV>T

(A)

(B)

@

(D)

MATRIX MATCH/MATCHING LIST TYPE QUESTION

Column I
The number of real roots of the equation
cos’ x +sin*X = 1in (—m, ) is

The number of solutions of the equation

1
|cotx| =cotx+ — (0 <x <m) is
sin X

The number of solution(s) of equation in (0, 37)
sin? x + 3sec? x = —(tan? x + cot? x) is

The number of values of x € [—2m, 21], which
satisfy cosec x = 1 + cotx

List-II
(P)
Q)
(R)
(S)
(M
Column II
(P) 1
Q 2
(R) O
S 3
(m 5

12

MTEO053

MTE054

MTEO055

MTEO056

MTEO057
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EXERCISE - S

10.

11.

12.

Number of principal solution(s) of the equation 4-16™"* =25 js
MTEO021

The number of solutions of the equation tan? x — sec'®x + 1 = 0in (0, 10) is -

MTEO022
If0<x<37n0<y<3mand cosx.siny = 1, then the possible number of values of the ordered pair
(x,y)is -

MTEO023
If the equation cot* x — 2cosec?x + a? = 0 has atleast one solution then, sum of all possible
integral values of ‘a’ is equal to

MTE024
Number of integral solution(s) of the inequality 2 sin? x — 5sinx + 2 > 0inx € [0, 2m], is -

MTEO025
If sintx 4+ cos mx = 0, then the sum of all solutions in [0, 100] is

MTEO58
Ifa,B (a —f # 2nm, n € I) are different values of 6 satisfying the equation 5 cos#- 12 sinf=11.

k
If the value of sin (¢ + ) = — ISE , then the value of k is

MTEO059

Ifx € (Tc, 3775) then 4 cos® (g—gj + \J4sin* x+sin®2x is always equal to

MTEO060
If the arithmetic mean of the roots of the equation 4 cos® x — 4 cos? x — cos(m + x) — 1 = 0 in the
interval [0, 315] is equal to km, then find the value of k

MTEO61
In (0, 6m), find the number of solutions of the equation tan® + tan 26 + tan 30 = tan6-tan20-tan360

MTEO070
Find the number of solutions of the equation cos 6x + tan2 x + cos 6x . tanZz x = 1 in the interval
[0, 2m].

MTEO71
Find the number of solutions of sinf + 2sin26 + 3sin360 + 4sin46 = 10 in (0, «).

MTEQ72
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EXERCISE - JEE (Main) PYQ

The possible values of 8 € (0, ) such that sin(8) + sin(46) + sin(76) = 0 are: [AIEEE 2011]

(1) E,E’ﬁyﬁ,?’_n’% 2) = 5t m 2n 3n 8n
9 4 9 2 4 9 4’12°2°3°4° 9
(3) 2n n m 2n 3m 357 (4) Z_E’E'E'z_n,3_n’8_n
9°'4’'2"3"4" 36 9 42 3 4 9
MTEO026
Ina APQR,if3sinP + 4cosQ = 6 and 4sin Q + 3 cos P = 1, then the angle R is equal to :
[AIEEE 2012]
3n 51 T i
(1) T (2) - (3) . (4) "
MTEO027
If 0 < x < 27, then the number of real values of x, which satisfy the equation
cosx + cos 2x + cos 3x + cos4x = 0, is :- [JEE (Main) 2016]
(19 (2)3 (3)5 (4)7
MTEO028

If sum of all the solutions of the equation 8cosx-(cos(g+xj.cos(g—xj—%j:1 in [0, 7] is km,

then k is equal to : [JEE (Main) 2018]
13 8 20 2
1) — 2) — 3) — 4) —
(1) 5 (2) 5 (3) 5 (4) 3
MTEO029
The number of solutions of the equation 1+sin* Xx=cos®3x, X e[_S?n S?n} is : [JEE (Main) 2019]
(D)5 (2) 4 3)7 43
MTEO030
Let S be the set of all « € R such that the equation, cos 2x + a sinx = 2a — 7 has a solution. Then
Sisequalto: [JEE (Main) 2019]
(1) [2, 6] (2) [3.7] (3R (4) [1,4]
MTEO031

If sin* a+4cos* B+2=4+/2sinacosP; o,Bel0,n], then cos(a+pB)—cos(a—PB) is equal to :
[JEE (Main) 2019]
(1o (2) 2 (3)-1 (4) \2
MTEO032

If the equation cos*8 + sin*@ + A = 0 has real solutions for 6, then 4 lies in the interval :
[JEE (Main) 2020]

ol34] o] el e

MTEO033
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9.

10.

11.

12.

13.

14.

15.

16.

All possible values of 8 € [0, 2] for which sin28 + tan26 > 0 liein: [JEE (Main) 2021]

(3) [o,fju(ﬁ,—“juf—”,ﬁJ (4) [o,ﬁju(ﬁ,@ju(n,s—“]u(g—n.ﬁj
4)7 24 2 6 4)7\ 24 4 2" 4
MTE034

If n is the number of solutions of the equation 2cos X(4sin(% + stin(g - Xj - 1) =1,x € [0,7] and

S is the sum of all these solutions, then the ordered pair (n,S) is : [JEE (Main) 2021]
(1) (3,131 /9) (2) 2,21/ 3) (3) (2,81 /9) (4) 3,51/ 3)
MTEO035

The number of roots of the equation, (81)Sin “+(81) " =30 in the interval [0, 7] is equal to :
[JEE (Main) 2021]
(13 (2) 4 (3)8 (4)2
MTEO36

The number of solutions of the equation cos(x +§J cos(g— Xj = %cos2 2X,x € [-3m,3m] is:

[JEE (Main) 2022]
(1)8 (2)5 (3)6 4)7
MTEO037

Let S ={9 e[—n,n]—{ig}:sinetan9+tan6=sin29}. IfT =ZC0529, then T + n(S) is equal

0eS

[JEE (Main) 2022]

(1) 7+3 (2)9 (3) 8+3 (4) 10
MTE038
Let S ={9 e(O,gj:ng:_lsec(evt(m—l)%jsec(evL%j:—%} Then [JEE (Main) 2022]
_r _j2r _I _3r
(1) s_{lz} (2) s_{g} (3)926;9 > (4) ;e "
MTE039

X%+ X

The number of elements in the set S = {X eR: 2COS( j: 4* +4X} is: [JEE (Main) 2022]

11 (2)3 (3)0 (4) infinite
MTE040
The number of elements in the set S = {6 €[0,2n]:3cos*0 — 5c0s’0 — 2sin’0 + 2 = 0} is
[JEE (Main) 2023]
(1) 10 (2)8 (3)9 (4) 12
MTEO073
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17.

18.

19.

20.

If m and n respectively are the numbers of positive and negative values of 6 in the interval

[-m, 7] that satisfy the equation cos ZGCOSg = cos39c059?e , then mn is equal to.[JEE (Main) 2023]

MTE074
If the solution of the equation log_, cotx+4log tanx=1,xe [O,gj ,issin™! [LZ\/EJ'
where o, B are integers and \/[Ee_iQ then a+f is equal to: [JEE (Main) 2023]
(13 (2)5 (3)6 (4) 4

MTEO075

Let S :{XG(—ggjﬂl““ZX +9un =10} and B:Ztanz(g} then %(B—M)Z is equal to

[JEE (Main) 2023]
(1) 32 (2)8 (3) 64 (4) 16
MTE076

LetS ={0 € [0, 2x) : tan (wcos 0) + tan (nwsin 0) = 0}. Then Z:sin2 (6 + %j is equal to [JEE (Main) 2023]

0eS

MTEO077
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EXERCISE - JEE (Advanced) PYQ

1. For x € (0, m), the equation sinx + 2 sin 2x - sin3x = 3 has [JEE (Advanced) 2014]
(A) infinitely many solutions (B) three solutions
(C) one solution (D) no solution
MTE062
5
2. The number of distinct solutions of equation Zcos2 2x+cos* X+sin* X+cos® X+sin® x=2 in the
interval [0, 27] is [JEE (Advanced) 2015]
MTE063
3. Let S= {x e(-mm):x# O,ig} . The sum of all distinct solution of the equation
\/§secx+cosecx+2(tanx—cot X)=0 in the set S is equal to - [JEE (Advanced) 2016]
7n 21 57
A) —— B) —— c)o D) —
(A (B) - (©) (™
MTEO64
4. Let a,b,c be three non-zero real numbers such that the equation ~/3acosx+2bsinx=c,

b
Xe [—g,g} has two distinct real roots ¢ and § witha + = T . Then the value of — is
a

[JEE (Advanced) 2018]
MTE065

Answer the following by appropriately matching the lists based on the information given in
the paragraph

Let f(x) = sin(wcosx) and g(x) = cos(2m sinx) be two functions defined for x > 0. Define the
following sets whose elements are written in the increasing order :

X={x:f(x)=0}, Y={x:f"(x)=0}

Z={x:g(x)=0}, W={x:g'(x)=0}

List-I contains the sets X, Y, Z and W. List -1l contains some information regarding these sets.

List-1 List-II
n 3%
I X P o —,—,4n,7n
() (P) _{ = }
(Im Y Q) an arithmetic progression
(n  z (R) NOT an arithmetic progression
n 7n 13w
I\ w S oy el ttad
(v) S) _{ T }
m 23

o3

"3
) 2{ 37}
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Which of the following is the only CORRECT combination? [JEE (Advanced) 2019]
(A) (1D, (R), (S) (B) (0, (P), (R)
(©) (11, (Q), (T) (D) (), (Q), (V)

MTEO066
Which of the following is the only CORRECT combination? [JEE (Advanced) 2019]
(A) (1v), (Q), (T) (B) (1v), (P), (R), (S)
(©) (11, (R), (U) (D) (1), (P}, (Q), (U)

MTEO067
Let f: [0, 2] - R be the function defined by
f(x) = (3 —sin(2mx)) sin (nx - %j —sin (3nx + %j [JEE (Advanced) 2020]
Ifa, B € [0,2] are such that {x € [0,2]: f(x) = 0} = [a, 8], then the value of § —ais ____

MTEO068
Consider the following lists :

List-I List-II
D {Xe _—Z?E,Z?n_ :cosx+sinx:1} (P) has two elements
(I {x € :—i—g,i—g: : \/§tan 3X= 1} Q) has three elements
(1) {x € _—65—n,6—5n— 12cos(2X) = «/5} (R) has four elements
(V) {x € _—%,%— :sinX—cosx = 1} (S) has five elements
() has six elements

The correct option is : [JEE (Advanced) 2022]
(A) (1) — (P); (IN) — (S); (1) — (P); (IV) — (S)
(B) (1) — (P); (I1) — (P); (II) — (T); (IV) - (R)
() () = (Q); (1) — (P); (II) > (T); (IV) — (5)
(D) (1) — (Q); (1) — (5); (111) — (P); (IV) > (R)

MTE069
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JEE (Main) Practice Paper

This paper is for yourself practice and assessment the discussion of this paper is optional though you can
see PDF solutions or video solutions or solutions in hardcopy whichever is provided.

SECTION-A
. This section contains TWENTY questions.
. Each question has FOUR options (1), (2), (3) and (4). ONLY ONE of these four options is correct.
° For each question, darken the bubble corresponding to the correct option in the ORS.
° For each question, marks will be awarded in one of the following categories:
Full Marks : +4, if only the bubble corresponding to the correct option is darkened.
Zero Marks : 0, ifnone of the bubbles is darkened.
Negative Marks : -1 in all other cases.
1. The general solution of the equation tanx + tan [x + g} +tan (x + Z?TEJ =3is
nt =« nm = nmt =« nm =
1) —+—,nel 2) —+—,nel 3) —+—,nel 4) —+—,nel
()4 12 ()36 ()3 12 ()34
MTEO078
2. The solution of inequality 4%7% - 3.2t + 2 <( s
(D xe [nn,nn+%};nel (2)xe[nn, nn—%};nel
(3) x e{nn, nn+g};nel 4)x e [nn, nn—g};nel
MTE079
3. sinZx — cos 2x = 2 — sin 2x if
n
(1)x=7n,nel (2)x=nn+(—1)"tan1(%j,nel
T .2
(3)x=5(2n+1),nel (4)x=nn+(—1)"smf1§,neI
MTEO080
4. The general solution of the equation cos x + sec x = 2 is given by -
n n
(1)2nm;nel )nn;nel (3)7“;7161 (4)7”;7161
MTEO081
5. If 2tan?x - 5 secx - 1 = 0 has 7 different roots in {0, %} ,n € N, then greatest value of n is
(18 (2)10 (3)13 (4) 15
MTE082
6. Total number of solution of 16 * + 16" * =10 inx e [0, 3] is equal to-
(14 (2)8 (3)12 (4) 16
MTE083
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10.

11.

12.

13.

14.

15.

General solution of equation \/5 sin® - cosO = \/5 is

T T n T
Dne+ —+(-1D"—,nel 2)2nn+— +(-1D)"— ,nel
(1) e T (2) e T
(3)2nmnel Wnr- 2+ ner
6 4

MTE084
General solution of equation 5 sinf + 2 cos® =5 is
(1)2nn—g,nel (2)2nn—20cwhereoc:tan1§,neI
(3) 2nn+§,nel (4) 2nn+20cwhereoc=tan-1§,nel

MTEO085

The most general solution of tan0 = - 1 and cos6 = 1 is:

N

7 7 7
(1)nn+f,ne1 (2) nm+ (- 1)”%,nel(3)2nn+f,nel (4) nm+ (- 1)"%,1161

MTEO086
Number of solutions of «/tan6 =2sin0,0 &[0, 2] is equal to
(1) 2 (2) 4 (3)5 (4)6
MTEO087
The solution of the equation log,(sin x + cos x) - log, (cos x) + 1 =0:
1 1 T
tan' | -= 2)0 3)tant | = 4) —
W (-] @ @ 3] @
MTE088
sin x + sin2x + sin 3x = 0 if
1 1
(1) sinx = 7 (2)sin2x=0 (3)sin3x = ? (4) cosx = >
MTE089
The solution set of the equation 4sinf.cos0 - 2cos0 - 2 J§ sin0 + J§ = 0in the interval (0, 27) is
3n 7n n 57 3n T 57 n 5t 1ln
1 T 2 T 3 - y oy T 4 T T
(){4 4} (){3 3} (){4n3 3} (){66 6}
MTE090
The general solution of the equation sin® x - cos” x =1 is-
(1)2nn+g,nel (2)2nn+§,nel (3)nn+§,nel (4)nn+§,ne]
MTE091
The general solution of the equation 7 cos? x + sin x cos x — 3 = 0 is given by-
T T
Dne+ — ,nel 2)nn-— ,nel
(1) > (2) P
4 T 4
(3)nn+tan-1§,nel (4)nn—z,kn+tan-1§,nel
MTE092
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16.

17.

18.

19.

20.

The solution of inequality cos 2x < cos x is

2 2
(Dxe ZI’\TC—E, 2nm+ = ,nel (2)x e Znn——n, 2nm+ <% ,nel
3 3 3 3
27 27
(3) x EI:ZHTC, 2nn+?},nel (4)xe[2nn—?, Znn]nel
MTE093
Which of the following set of values of x satisfy the inequation tan®x - (1 + )tanx +3<0
4n+1)m (3n+1)xw 2n+1)t (2n+1)=w
oy [Unelr Gne)my @[ @ Cr+)m
4 3 4 3
4n+1)m (4n+1)=w
(3) (4n+1) ,( ) nel 4) [ e+, nn+= | nel
4 3 4 2
MTE094
The general solution of the equation tanza +2 Y3 tana=1is given by:
n
(1)(1:7“,7161 (2)a=(2n+1)g,nel
T nm
a=(6n+l)—,nel 4Yo=—,nel
(3)a=( )12 (4) B
MTE095
: . sec’ %
The complete solution set of the equation 1 + 2 cosec x =— > is
(1) ZnR—g,neI (2)nn—§,nel (3) 2nn+g,nel (4)nn+§,ne]
MTE096
The solution of |cosx| = cosx - 2sinx is
(Dx=nmnel (2)x=nn+g,nel
T T
(3)x:nn+(—1)nz,nel (4)x=(2n+1)n+z,nel
MTE097

SECTION-B
This section will have TEN questions. Candidate can choose to attempt any 5 question out of these
10 questions. In case if candidate attempts more than 5 questions, first 5 attempted questions will
be considered for marking.
The answer to each question is a NUMERICAL VALUE.
For each question, enter the correct numerical value (Answer should be rounded off to the nearest

integer).

Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4, if only correct answer is given.

Zero Marks : 0, if no answer is given.

Negative Marks  :-1 for incorrect answer
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10.

The number of solutions of the given equation tan0+sec0= J§, where 0<0< 27 is

MTE098
cos (a-PB)=1andcos (a+p) = 1 ,where o, B € [-w, n]. Then number of ordered pairs (o, ) which
e

satisfy both the equations.

MTE099
Number of values of 6 between 0° and 90° which satisfy the equation sec26 .cosec20 + 2 cosec?0 =8

MTE100
Find the number of all values of 6 € [0, 10.5] satisfying the equation cos 6 6 + cos4 6 +cos 20+ 1 =0.

MTE101
The number of values of x in the interval [0, 5] satisfying the equation 3sin® x—7sinx+2=0is

MTE102
If0<x<3m,0<y<3mandcosx.siny =1, then find the possible number of values of the ordered
pair (x, y)

MTE103
Find the number of values of 0 satisfying the equation sin3 6 = 4sin 0. sin 26.sin40in 0 < 0 < 2x

MTE104

The number of pairs (x, y) satisfying the equations sinx+siny=sin(x+y) and |x|+]|y|=1is

MTE105
Find the number of values of x in (0, 27) satisfying the equation cotx — 2 sin 2x = 1.
MTE106
1
Number of solution(s) of equation sin2x + sin22x = E+COSZ 3x in [0, ] is-
MTE107
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| JEE (Advanced) Practice Paper

This paper is for yourself practice and assessment the discussion of this paper is optional though you can
see PDF solutions or video solutions or solutions in hardcopy whichever is provided.

SECTION-I
. This section contains TEN questions.
° Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four
option(s) is (are) correct option(s).
° For each question, choose the correct option(s) to answer the question.
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 if only (all) the correct option(s) is (are) chosen.
Partial Marks : +3 if all the four options are correct but ONLY three options are chosen.
Partial Marks : +2 ifthree or more options are correct but ONLY two options are chosen, both
of which are correct options.
Partial Marks : +1 if two or more options are correct but ONLY one option is chosen
and it is a correct option.
Zero Marks : 0 ifnone of the options is chosen (i.e. the question is unanswered).
Negative Marks : -2 in all other cases.

For Example : If first, third and fourth are the ONLY three correct options for a question with
second option being an incorrect option; selecting only all the three correct options will result in
+4 marks. Selecting only two of the three correct options (e.g. the first and fourth options), without
selecting any incorrect option (second option in this case), will result in +2 marks. Selecting only
one of the three correct options (either first or third or fourth option), without selecting any
incorrect option (second option in this case), will result in +1 marks. Selecting any incorrect
option(s) (second option in this case), with or without selection of any correct option(s) will result

in -2 marks.
1. sinx, sin2x, sin3x are in A.P if
(A)x=nn/2,nel B)x=nm,nel O x=2nm,nel Mx=2n+)r,nel
MTE108
2. sin x + sin2x + sin 3x = 0 if
(A)sinx=1/2 (B)sin2x =0 (C) sin 3x = \/§/2 (D)cosx=—-1/2
MTE109
3. Using four values of 0 satisfying the equation 8 cos*0 + 15 cos?0 - 2 = 0 in the interval (0,47%), an

arithmetic progression is formed, then :
(A) The common difference of A.P. may be n. (B) The common difference of A.P. may be 2.
(C) Exactly two different A.P. can be formed. (D) Four different A.P. can be formed.

MTE110
4. sinx — cos2x — 1 assumes the least value for the set of values of x given by:
(A)x=nrn+ (-1 (n/6),nel B)x=nn+ (1" (n/6),nel
QO x=nn+(-D"(n/3),nel Mx=nn—-(-1)"*(n/6),nel
MTE111
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10.

The general solution of the equation cosx . cosbx =-1, is:

A)x=2n+1)n,nel (B)yx=2nm,nel
QOx=02n-Dn,nel (D) none of these
MTE112
Which of the following set of values of x satisfy the inequation sin 3x < sin x.
8n—-1)n 8n—-1)n
(A) u,Znn el (B) (8n-1) CIRRY.3
4 4 4
8n+1)=n 8n+5)n
© (8n+1) GRS (D) | (2n+1) n,(—) nel
4 4 4
MTE113
. . X . X .
The equation 2sin 5 cosZx + sin2x = 2 sin 5 sinZx + cos2x has a root for which
: : 1 1
(A)sin2x =1 (B) sin2x=-1 (C) cosx = > (D) cos2x = - 5
MTE114

Let x=an be the solution of the equation secx + cosecx = sinx + cosx where x<[0, 2r], then

identify the correct statement(s) -

(A) a must be greater than 1/2 (B) a must be less than 1
(C) a must be greater than 1 (D) a can not be an integer
MTE115
5 sinZ x + /3 sinx cosx + 6 cos2x = 5 if
(A)tanx=-1/3 (B)sinx =0
QOx=nn+n/2,nel D)x=nn+n/6,nel
MTE116
sinZx + 2 sin x cos x — 3cos2x = 0 if
(A)tanx =3 (B)ytanx=-1
Qx=nn+n/4nel (D)x=nm+tan"1(-3),nel
MTE117
SECTION-II

This section contains TWO paragraphs.

Based on each paragraph, there are TWO questions.

Each question has FOUR options (A), (B), (C) and (D) ONLY ONE of these four options is correct.
For each question, darken the bubble corresponding to the correct option in the ORS.

For each question, marks will be awarded in one of the following categories :

Full Marks : +3 if only the bubble corresponding to the correct answer is darkened.

Zero Marks : 0 in all other cases.
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Comprehension # 1 (Q. No. 11 & 12)

Consider system of equation in variables a, 3,

[sin(a — B) + cos(a + 23)sinf]? = 4cosasinPsin(a + B) and tana = 3tanf.

MTE118

MTE119

, then

a
11. If sum of all possible values of sin?f is B (where a and b are coprime numbers), then value of
2a+bis-
(A)17 (B) 25 (C) 13 (D) 22
12. Number of possible value(s) of B in B € [-=, 4n], is -
(A)10 (B)12 (C) 14 (D) 16
Comprehension # 2 (Q. No. 13 & 14)
. .2 s
Consider f(x)= 1+smx42rsm X:— ..... uptoinfinite terms and g(x)zL
1-sinX+sin” X—sin” X +........ uptoinfinite terms 1+tan

13.

14.

On the basis of above information, answer the following questions :

Number of value(s) of x satisfying f(x) - g(x) = 0, where x € [0, 37] is

(A) 2 (B)3 @4 (D)5
Minimum value of 9f (x) + 16f(-x) is equal to
(A) 25 (B) 24 (C) 43 (D) 12

SECTION-III
This section contains FOUR questions.
The answer to each question is a NUMERICAL VALUE.

2y

MTE120

MTE121

For each question, enter the correct numerical value (in decimal notation, truncated/rounded-off
to the second decimal place; e.g. 6.25, 7.00,-0.33,-.30,30.27,-127.30, if answer is 11.36777..... then
both 11.36 and 11.37 will be correct) by darken the corresponding bubbles in the ORS.

For Example : If answer is -77.25, 5.2 then fill the bubbles as follows.

® e ® O
L A _JORORONOAIK X N NORON |
DOOOOOIIOOOLOOO®
OGN N6l IONORONGN N6
BRI
ORCEOROLONO] | IORORONOLONE)
ORGNORGLON 1 IOXORON NONG)
®EO®EO®OE|0® ®®® ®
DO0@®DOD|ODOOO-OD
OO®®OB|IO®® ®®®
ORONOROLONO] | IOXORORONOREO)

Answer to each question will be evaluated according to the following marking scheme:

Full Marks :+4
Zero Marks : 0

If ONLY the correct numerical value is entered as answer.
In all other cases.

[113]



JEE (Main + Advanced) : Mathematics

15.

16.

17.

18.

Let x4,x,,X3.....X, be all solutions of the equation sin3x (sin3x - cosx) = sinx(sinx - cos3x) where

0<x <2nVi e [1,n].If Z X; =% (where a and b are coprime), then {%} is equal to ([.] denotes
i=1
greatest integer function)
MTE122

Find the number of integral values of n so that sinx(sinx + cosx) = n has at least one solution.

MTE123
Find the number of solutions of sinx cosx - 3 cosx + 4 sinx - 13 > 01in [0,27] .

MTE124
If 5cos6, 2 and -cos30 are in A.P, then number of such value(s) of 6 in [—%57“} ,is -

MTE125
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