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RELATION AND FUNCTIONS
CONCEPT-1

A relation R from a set 4 to a set B is a subset of
the cartesian product A% B obtained by describing
a relationship between the first element x and the
second element y of the ordered pairs in AxB.

CONCEPT-2

Function: A function from a set 4 to aset Bis a
specific type of relation for which every element
x of set A has one and only one image y in set B.
We write f: A—>B, where f(x) =y.

CONCEPT-3
A function f: X — Y is one-one (or injective) if
f(xl)zf(xz): X, =x,Vx,,x, € X only
CONCEPT-4

A function f: X— Yis onto (or surjective) if given
anyy € Y, Vx € Xsuch that f{x)=y.

CONCEPT-5
Classification of function
(a) Many-One Function :

A function f: A— B is called many- one, if two
or more different elements of 4 have the same
f- image in B.

(b) Into function :

A function f: A— B is into if there exist at least
one element in B which is not the f~image of any
element in 4.

(¢) Many One-Onto function :

A function f: A— R is said to be many one- onto
if fis onto but not one-one.

(d) Many One-Into function:

A function is said to be many one-into if it is
neither one-one nor onto.

100 Important Concepts/Formulas

CONCEPT-6

A function f: X— Y is invertible if and only if f
is one-one and onto.

TRIGONOMETRIC FUNCTIONS AND
EQUATIONS
CONCEPT-7
General Solution of the equation
sin@ =0 :
when sinf = 0
O=nn:nelie,n=0,+£1,£2......
General solution of the equation
cosf =0 :
when cosf =0
0=Cn+1)n2,nelie,n=0,£1,+2.......
General solution of tan0 =0is O =nm; n € 1
CONCEPT-8
General solution of the equation
(a) sin@=sina:0=nn+(-1)'a;nel

T

(b) sin® =k, where -1 <k<1.ae (—g 5)

0 =nn+ (-1)'a where n € Tand o = sin 'k
(c) cos®=cosa:0=2nn+a,nel, aec(0,nr)
(d) cos® =k, where —1 <k <1.

0 = 2nn + o,wheren € I and o=cos 'k
(e) tanB=tana:0=nn+a;nel
() tan®=k, 0=nm + o, where n € I and o=tan™' k
)
(h)

(i) tan’0=tan’a: 0 =nnta;n el

sin?0 =sina : O =nnto ;n € [

c0s?0 = cos?a.: O =nmto;n e [



CONCEPT-9

sino. + sin (. + ) + sin (o + 2B)+....... to n terms
sin{a + (n _ IJBMSin (nﬁﬂ
2 2
= - ;B#2nm
sin(3/2)
CONCEPT-10
cosa+cos (o + B) +cos (a+2P)+....... to n terms

cos _oc + (n_ljﬁ _sin(nﬁj_
2 2

=— = =B #2nm
sin(Bj
2
CONCEPT-11
In a triangle ABC, a = BC, b = CA, ¢ = ABside
lengths
B-C (b -c A
tan = cot| —
2 b+c 2
CONCEPT-12
Sm(gj: [G=b)s=0)
2 bc
CONCEPT-13
tan(ﬁj: (s=b)s=0)
2 s(s—a)
CONCEPT-14
R a b ¢ _a_bc
2sind 2sinB  2sinC 4A
CONCEPT-15
r =4Rsin é -sin E -sin g
2 2 2
CONCEPT-16

Projection formula
a=bcos C+ccosB
CONCEPT-17
Maximum value of a sin@ + b cos 0 =+/a® + b*
and minimum value of a sin 0 b cos 0 = —/a? + b*

INVERSE TRIGONOMETRIC FUNCTIONS
CONCEPT-18

Properties of inverse trigonometric function

tan~lx + tan”'y
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tan™! [x%—_yj’ if xy<1
1-xy
1l x+y .
T+ tan s if x>0,y>0
= 1-xy
and xy > 1

—m+tan| Xty , 1ifx<0,y<0
I-xy

and xy >1
tan~'x — tan~ly

tan ™! [uj, if xy>-1
I+xy

m+tan! x—y’ if x>0,y<0andxy<-1
1+xy

—m+tan”! x—y’ if x<0,y>0and xy <-1
1+xy

sin"lx + sin"ly
sin”! {xyll—y2 +y\/1—x2 },

if -1<x,y<1

andx2+yzsl
orif xy <0

and x>+ > 1

if 0<x,y<1

Tc—sin_l{x\/l—y2 +y\/1—x2},
and x> + y° >1
if —1<x,y<0
—m—sin”! {qu—y2 +y\/1—x2}, g

andx2+y2>l

cos lx + cosly

1 1
sin7](2xle—x2), if ——<x<—
NoRN
2sin' x = n—sin'l(Zx\jl—xz), ifLSxSI
2

—n—sin'l(Zx\/I—xz), if —IS)CS—L
2

2 .
tanl[1 xzj, if —1<x<l1
—-x
2tan”' x = n+tan_l(1 xzj’ ifx>1
-x
2 .
—1t+tanl£1 xzj, ifx<-1
—-x




QUADRATIC EQUATIONS AND
INEQUALITIES

CONCEPT-19

Roots of a Quadratic Equation : The roots of the
quadratic equation are given by

x_—bin2—4ac
2a
Nature of roots: In Quadratic equation ax”+ bx

+ ¢ =0. The term b? — 4ac is called discriminant
of the equation. It is denoted by A or D.

(A) Suppose a, b,c € Randa #0
(1) If D> 0= Roots are Real and unequal

(i) If D =0 = Roots are Real and equal
and each equal to —b/2a
(iii) If D < 0 = Roots are imaginary and
unequal or complex conjugate.
(B) Suppose a,b,c € Qanda#0
(i) If D > 0 and D is perfect square
= Roots are unequal and Rational
(i) If D > 0 and D is not perfect square
= Roots are irrational and unequal.
CONCEPT-20
If p + iqg (p and g being real) is a root of the
quadratic equation, where i = J-1, then p—ig
is also a root of the quadratic equation.
CONCEPT-21

Every equation of nth degree (r» > 1) has exactly
n roots and if the equation has more than n roots,
it is an identity.

COMPLEX NUMBERS
CONCEPT-22

Exponential Form: If z = x + iy is a complex
number then its exponential form is z = re™
where 7 is modulus and 0is amplitude of complex
number.

CONCEPT-23
(i) |z,] +1z,| > |z, + z,]; here equality holds when
arg (z,/z,) = 0 i.e. z; and z, are parallel.
(ii) |z,|—|z,| = |z, — z, |; here equality holds when
arg (z,/z,) = O i.e., z, and z, are parallel.

am\q+@f+h—%f=4hfﬂ%m

CONCEPT-24
arg(z,z,) = 0,+ 0,=arg (z)) + arg (z,)
CONCEPT-25

arg (le =6, -6, =arg(z)—arg(z,)

2
CONCEPT-26
For any integerk,
i4k — 1’i4k+1 _ i,i4k+2 — _l’l-4lc+3 =_
CONCEPT-27

|z— z,| + |z — z,| = A, represents an ellipse if
|z, —z,| <A, having the points z, and z, as its foci.
And if |z~ z,| = A, then z lies on a line segment
connecting z, and z,.
CONCEPT-28
Properties of Cube Roots of Unity
(i) 1+o+w*=0
(i) o*=
(iii) 1+ 0"+ w*' =3 (if n is multiple of 3)
(iv) 1+ 0"+ »? =0 (if n is not a multiple of 3).

BINOMIAL THEOREM

CONCEPT-29
Greatest binomial coefficients: In a binomial
expansion binomial coefficients of the middle
terms are called as greatest binomial coefficients.

(a) If nis even : When r =2 ie,"C,, takes
maximum value. 2
. -1 1.
(b) Ifnisodd :r:nT or % ie.,

"C, , =" C,,, and take maximum value.
2 2
CONCEPT-30
Important Expansions:

If |x| < 1 and n 10 but n¢N, then

n(n—1) E

(@) (1+x)"=1+nx+ o

+n(n—1).....(n—r+1)xr .
r!
(b) (1-x)" =1—nx+n(n—’_1)x2
_M)f
3!
=D (ot D)
r!

(=x)" +...

100 Important concepts/Formulas g Il



PERMUTATIONS AND COMBINATIONS
CONCEPT-31
The number of permutations of # different things,
taken r at a time, where repetition is allowed,
isn.
CONCEPT-32
Selection of Objects with Repetition :

The total number of selections of » things from n
different things when each thing may be repeated
any number of times is """*1C

CONCEPT-33
Selection from distinct objects :

The number of ways (or combinations) of n
different things selecting at least one of them is
"C,+"C,+"Cy+ ... +"C, =2"—1. This can also
be stated as the total number of combination of
n different things.

CONCEPT-34
Selection fromidentical objects :
The number of ways to select some or all out of
(p + g + r) things where pare alike of first kind,
q are alike of second kind and r are alike of third
kind is
(+D(g+Dr+1)-1

CONCEPT-35
Selection when both identical and distinct objects
are present:
If out of (p + g + r + ) things, pare alike one kind,
q are alike of second kind, r are alike of third
kind and ¢ are different, then the total number of
combinations is

@E+D@+Dr+1)2-1
CONCEPT-36

Circular permutations:

(a) Arrangements round a circular table:

The number of circular permutations
of n different things taken all at a time

n
is —L=(m-1!, if clockwise and
n
anticlockwise orders are taken as different.

(b) Arrangements of beads or flowers (all
different) around a circular necklace
or garland: The number of circular

i A
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permutations of ‘n’ different things taken
o1 . .
all at a time is E(n —1)!, if clockwise and

anticlockwise orders are taken to be some.

CONCEPT-37

Sum of numbers :

(a) For given n different digits a,,a,, aj....
a, the sum of the digits in the unit place
of all numbers formed (if numbers are not
repeated) is (a, + a, +a; +..+a,) (n—1)!
Sum of the total numbers which can be
formed with given n different digits a,
ay,... a, is (atayta;t...+a)n — 1)L
(111...ntimes)

(b)

SEQUENCE AND SERIES
CONCEPT-38
Properties related to4.P.:

(i) Common difference of AP is given byd
=8, —28, where S, is sum of first two terms
and S, is sum of first term.

(i1) If for an AP sum of p terms is g, sum of
g terms is p, then sum of (p + ¢) term is
®+9.

In an A.P. the sum of terms equidistant from
the beginning and end is constant and equal
to sum of first and last terms.

(iii)

(iv) Ifterms a,, ayyevvvey @, @yppqsenees .aZn+1 are in
A.P., then sum of these terms will be equal

ton+1)a,,,.

If for an 4.P. sum of p terms is equal to sum
of ¢ terms then sum of (p + g) terms is zero

™)

Sum of n AM’s inserted between a and b is
equal to n times the single AM between a

and bi.e. ZAr =nAwhere A= aTer

r=1

(vi)

CONCEPT-39

The geometric mean (G.M.) of any two positive
numbers a and b is given by +/ab i.e., the
sequence a, G, b is G.P.

nGM’s between two given numbers: If in between
two numbers ‘a’ and ‘b’, we have to insert
nGMG,, G,,.....G, then a,, G,,G,,....G,, b will
be in GP.



CHAPTER

I Solved Examples ]

1. Letf: R — R be such that f'(tan x + tan y) + 20 sin{(k+1)—k}
f (tan x — tan y) = 2f (tan x) - f (tan y) =(sin1) z . .
1 st smk-sm(k+f(k))
and f(_):_LThen the value of
2 20
20 =sinl cotk —cot(k+1
(1—cos2 1)-2cotk-seck-cosec(k+f(k)) kzzl[ (k+1)]
k=1
20 20 = sinl (cotl — cot21)
(@ =2 (k) == sin 20
sinl9 cos19 =sml-—————
in20 91 sinl-sin21
sin sin
c .
© sin21 @ sin20 = sin20
sin21
Sol. (¢) Lettanx=xandtany=y
= fxep)f(x=y)=27(x)- £ (5) 2. The value of tn( L1 i
1
f(5]=—1 @ 2+\3+2-6  (b) V2+3+2+446
Puty=0=2f(x)[1-£(0)]=0 (€) N2-43-2+6 (d) 32-3-6
= f(0)=1 11x TT
tan| — | =tan| — ——
11 Sol. (5) an[ 24) an(z 24)
Put x=—,y=—
2 2 -
f@=1 =cot2
= f(k)=1 for all integer Now
Now ot = 1+co0s26
20 sin 20
(l—cos2 1)'Zcotk'seck-cosec(k+f(k)) i
k=1 Converting ™ into degree i.e., o, 180 15
20 24 24 =w 2
_( .2 cosk 1 1
=(sin“1}- - . - — o
o sink cosk sm(k+f(k)) - cot(g) _ l+cos1s°
20 2 sin15°
.2
=(sin”1 Z - -
( |:k=l smk-sm(k+f(k)):| Now, cos15°=cos(45°-30°) = f\/gl
20 :
sinl
=(sinl L o W31
( )|:]§ Slnksln(k'f'f(k))} Slmllarly, sinl5 :ﬁ




Sol.

Sol.

Sol.

10.

Sol.

(©) 5c0s20—3sin’ 0+ 6sinOcosO=7
= 5(1+CSSZGJ—{I_Cgszejusinze:7

= 4c0s20+3sin20=6

but 4cos20+3sin20<4% +3% =5
.. Solution does not exist.

If sin®+cosO= \/E cos 0, then general solution
for0is (n € z)

(@) 2nn+Z ) nn+l
8 8

(¢) nrn+(-1)" g (d) None of these.

(b) sinB+cosO=~2cos0 = tanB=~2-1

i o
= 0=— = nn+—,nez
8 8

Number of solutions of 11 sinx =x is

(a) 4 (b) 6

(c) 8 (d) None of these.

(d) 1lsinx=x...(1)

On replacing x by —x, we have 11 sin (—x) = —x
= llsinx=x

So, for every positive solution, we have nega-
tive solution also and x = 0 is satisfying (1), so
number of solution will always be odd. There-
fore, (d) is appropriate choice.

If /3 sinmx + cosmx = x° —§x+%, then x is

equal to
1 b 1
@ —5 ®) 3
(o) % (d) None of these.
(b)

L.H.S. =\/§sinnx+cosnx = 25in(nx+%j£ 2
and equality holds for x = 1
3

2 19
andRHS. =x>—Zx+—=|x
3 9

11.

Sol.

12.

equality holds if x :% .

Thus L.H.S. =R.H.S. for x =% only.

General solution for 0 if (n € z)

sin(26+£j+cos(6+5—nj=2 ,1s
6 6

n T

a) 2nm+— b) 2nm+—

(@) o () ‘
(o) 2nm —%E (d) None of these.

(a) sin(26+%J+cos(9+%j:2 ..(D

: sin(26+£j£1and cos(9+5—njﬁl
6 6
(1) may holds true iff sin(26+£jand
6

COS(9+5_TE) both equal to 1 simultane-
6

ously. First common value of 6 is 7?ﬂ:for
which

sin 29+E :sins—n:sinE:I
6 2 2

and cos 6+5—Tt =cos 7—n+5—1T =cos2n=1
6 6 6
and since periodicity of sin(ZG + g} ST
and periodicity of cos(e +5?n) is 2w, therefore,
periodicity of sin[26 + %) + cos[e + %) is 2.

Therefore, general solution is 6 = 2nn + 7_n .
6

If tan o and tan B are the roots of x> — 3x — 1 =
10, then the value of tan (o + ) is

(a) (b 1

DWW |~

(¢) (d) None of these.

Trigonometry ‘ 25 ’



Sol. (¢) - tana,tanf aretherootsof y2 —3x—1=0 Sol. (d) Let\/§+l:rcosa,\/§—1:rsina

. tana+tan[3=3and tan(x,+tan[_)):—l. - r2 :(\/§+1)2 +(\/§_1)2 :8 or }”22\/5
. tan(oc+|3):—tan(x+tanﬁ =§. I_L
I-tanotanp 2 q NEIS| B
tano = =
13. Number of solutions of the equation tan x + sec x . 3+l 14 1
=2 cos x lying in the interval [0, 27t] is NG}
(@ 0 ) 1 or tano = tan(45°—-30°) =tan15°
© 2 @ 3 s T
Sol. (c¢) The given equation can be written as 2
sinx+1=2cos? x Using these in the given equation, we get
. .2 rcos(0—a)=2
= sinx +1=2(1-sin" x)
= 2sin x+sinx—1=0 or cos| 0— = :E:L:L:cos r
12) r 242 2 4
sinx -1£J1+8 -1£3 1
= = =— Y Y
4 4 2 o 0——=2nn+t—
or =1 12 4
n 5n
= X=g,? or 0=2nnt—+— nel
Hence, the required number of solutions is 2. 16. One solution of the equation 4 cos? 0 sin 0 — 2
14. If tan m6 + cot n6 = 0, then the general value of sin?@ =3 sin O is (n € 2)
Ois (r e 1) (@) x=nn+(—1)"(_3nj
2r+hmn Qr+hn 10
() ——— b)) S ———
2(m—n) 2(m+n) I
(b) x=nn+(-1)" m
rn rn
(©) @ ,
m+ m—n (c) x:2nnig

Sol. (a) The given equation can be written as
(d) None of these.
tan m0 = —cot n0 = tan(w/ 2 + nb)

Sol. (a) The given equation can be written as

T
mG:rn+(—+n6j,reI )
2 sin0[4(1—sin” 0) —2sin®—-3]=0

or (m—n)@z%(2r+l) nrel or sin®[1—2sin0—4sin> 6] =0
o Cribn or sin@[4sin® 0+ 2sin®—1]=0
2m=n) . Either sin 0 = 0 which gives 0 = 7

15. The general solution of the equation

(/3 -Dsin0+ (/3 +1)cosf=2is (n € ])

or 4sin” 0+ 2sin®—1=0which gives

244116 2425 1245

PO ) (ISLERYTA N ML in6
@ ( 4 12 ®) mc_4 12 s 2x4 8 4
—1++/5 -1-45
nn+ (-1 =4 = o L = )
© CD gt @ 2ma s 4 4

i A
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20.

Sol.

21.

= sin2x(2cosx—-3)=cos2x (2 cos x -3) =

sin 2x = cos 2x (- cos x # 3/2)
= tan2x=1:>2x:nn+§ :>x:ﬂ+ﬁ,

nel 2 8

Solve for x, the equation sin®x + sin x cos x + cos?
x=1(m,n ez

(@) 2mn (b) (4n+1)g

(¢) Both (d) None of these
(c) The given equation is sin® x + cos® x + sin x
cosx=1

= (sin x + cos x) (sinx — sin x cos x + cos?x) +
sinxcosx—1=0

= (1 —sinxcosx)[sinx+cosx—1]=0

Either 1 — sin x cos x = 0 = sin 2x = 2 which is
not possible

Or,sinx+cosx—1=0=cos (x —n/4)=

Sl-

x—£—2mn + i
= X7 £
- x=2mnandx=(4n+l)§

The equation eS"* — ¢5"* — 4 = 0 has
(a) noreal solution  (b) one real solution

(¢) two real solutions (d) can’t be determined

Sol.

22.

Sol.

(a) The given equation can be written as
eZsinx_4esinx_ 1= O:esinx: 4+ \/16+4 =2
+45 2

= sinx=1In(2+ +/5)or (In (2 - /5) not
defined as (2 — /5 ) is negative)

Now,2++5 >e=In(2++5)>1=sinx>1
Which is not possible. Hence no real solution.

If tan (7 cos x) = cot (7 sin x), then cos(x —%j ,
is

1
(b) e/

(d) None of these.

1
(a) 7z
() 0
(b) Given that tan (7 cos x) = cos (7 sin x)

T .
or tan(mcosx)=tan (E —msinx

T .
= TCOSX =—— MSINX

2

. 1
= cosx +sinx =—

2
1 1

= —=COSX +—=sinx=——

.

EXERCISE

SINGLE CORRECT TYPE QUESTIONS 2. Iftan6, 2tan6 + 2, 3tan6 + 3 are in G.P., then the

(01 TO 45) value of 7—-5cotO
1. Value of 4sin(27°) is 9+4sec’ 01
1 1 12 33 -33 12
(a) (5++/5)2 =(5-+/5)2 (a) 5 (0) 100 (0) 8 (d) e}

(b) (5+ﬁ)%—<3_£)5

@) <5+£)%+(5_ﬁ)5

(d) (5+ﬁ)%+(3_ﬁ)%
@ Absolute JEE Advanced Mathematics (@)

. Ifxis. A.M. of tang and tani—g and y is AM.

of tanE and tan7—n,then
9 18

(@ x>y (b)) x=y (¢c) 2x=y (d) x=2y



5.

2secO+3tanO+ 5sin0—7cosO+5

- equals to
2tan 0+ 3secO+5cosO+ 7sin0+8
) tan9 b) cot9
(a) tansy ( 2
0 0
c) sec— cosec| —
() : (d) ( 2)

General solution of inequality

5. . .
Zsmzx +sin’x cos?x > cos2x, (nez)is.

a nTc+E<xSn7t+5—TE
(a)
6 6
(b) nrt+£<x<n7'c+5—n
3 3

T T
(¢) nm+—<x<nm+—
4 4

(d) none of these

If tan34 =k , then value of & can be.
tanA4

(a) less thenl ) 2

(©) 3 @ 1

If ABC is triangle and tang,tang,tang are in

.. B .

H.P. then minimum value of cot— is.

(@ 3 ()2 () 3 (d 4
n—1

Value of Zcos2 (Ej is
r=1 n

@2 ® 5+ © 2ol @t

IfZSln(zj J1+sind +\/1—smA thenz lies

in the interval (n is integer)

,2nT+ 3—“)
4

(a) [2nn+
(b) | 2nm,2nm+— )

(o) [th— 2nn+Zj

(d) 2n7t—— 2nnj

10.

11.

12.

13.

14.

15.

16.

17.

18.

If a < cos? 6 —6sinHcosH + 3sin> 0+2<b, then
value of a + b is

(@ 2410 (b) 8

(c) 6 (d) none of these
Number of real solutions of the equation cos’x +
sin*x = 1 in the interval [~ ] is

(a) Two (b) Three

(¢) Four (d) None of these

Smallest positive value of x (in degrees) lying in
x €[0, 90°], for which

tan(x + 100°) = tan(x + 50°)-tanx-tan(x —50°).
(a) 30° (b) 45° (c) 65° (d) 20°
If 4, B and C are angles of a triangle, then value

of tan? é +tan® =+ tan> % is
(a) 21 b <1

(o) 1 (d) none of these
Value of

cos? [Ej +cos? (3—nj +cos? (S—ch +cos? [7—nj

8 8 8 8
is
5 3 1
a) = b) = c) — 1
(a) 5 () 5 () 5 (d)

Iftan B =2 sin a- sin y- cosec (a + ), then cot a,,
cot 3, cot y are in

(@ AP. (b)) GP.
The value of cos? 10° —
is

4
(@) 3

(&) HP. (d) AGP.
cos 10° cos 50° + cos? 50°
(@ 3

1 3
(b) 3 (o) 2

If cos®a, + sina, + k sin®? 2o =1 ¥V a. € (0, w/2),
then the value of k is

3 1 1 1
d b — - -
(@) 2 () 2 () 3 (@) 2
© 30 andd
sin” © — cos 9_ cos0 2 tnOcotd=_Lif

V1+cot’ 0

() 6 e[g,nj

(d © 6(377-[ 21r]
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3n
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32.

33.

34.

3s.

36.

37.

38.

then x must lie in the interval

o (0

(d) None of these

. 1
If cos(sinx) = —,

D
()(4 2)

o (23

The most general solution for the equation

COoS x

=0isx=(nez)

nm
(a) 4nm ) o

(¢) % (d) None of these

The equation a sinx + cos 2x = 2a — 7 possesses
a solution if
(a) a>6
(c) a>2

() 2<a<6
(d) None of these

If tan2x + sec x — a = 0 has at least one solution,
then complete set of values of a is

(@) (~oo.1] ®) [-1=)
9
(C) |:Z,Ooj (d) [LOO)

If sin(6 — x) = a, cos(0 —y) = b, then cos (x —y) =

(@) a\/(l—bz) +b\/(1—a2)

(b) ab

© a\/(l -b?) —b\/(l ~a?)

(d) 2ab

The product cot 123°-cot 133°-cot137°-cot147°,
when simplified is equal to

(a) -1 (b) tan 37° (c) cot33°(d) 1

If (1 +tan1°)-(1 +tan2°)-(1 + tan3°)....(1 + tan45°)
=2" then ‘n’ is equal to
(a) 16

(c) 30

) 23
(d) None of these

39.

40.

41.

42.

43.

44.

45.

If 4sin 2x+2cos’ x + 41—sin2x+25in2x — 65 then
(sin2x + cos2x) has the value equal to
@-1 ®»2 ©@V2 @1
If P= cosi-cos?’—ﬁ-cos7—ﬁ~cos9—TE and
20 20 20 20
i 2n 4 8n 161
O = coS—-C0S—:COS— - COS— - COS——,
11 11 11 11 11
P
then — is
(a) Not defined b)) 1
(c) 2 (d) 5
The solution of the equation 4sin® x +cos* x =1

is:
(a) x=2nm (b) x=nn+g
(¢) x=n=n (d) None of these

If A4, B, C, D are the angles of a cyclic quadrilateral,
then the value of cos 4+ cos B+ cosC +cosD is

(a) 4 (b1 (¢) 0 (d) -1
Ina APQR, if 3 sin P+ 4 cos Q = 6 and 4 sin O
+ 3 cos P =1, then the angle R is equal to
i 3n Sm T
= ) — == =
@5 045 © = @
If tan 0, = kcot0, then c0s(0,-6,) _
cos(0, +0,)
1+k 1-k k+1 k-1
@ O 9T D
1 1
+...
cosa+cos3a  coso+cosSa
1
+
cosa + cos(2n +1)a
is equal to

(a) coseca [tan(n +1)a —tan (x]

(b) seca [tan(n +1)a — tan a]

1
(o) Esec o [tan(n +1)a —tan cx]

(d) %cosec a [tan(n +1)a —tan oc]
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MULTIPLECORRECTTYPEQUESTIONS
(46 TO 71)

46.

47.

48.

49.

50.

51.

®

. -7
If A lies between 270° and 360° and sind = 75
then

. -336 4
=— cos—=—
(a) sin24 025 (b) 2 s
41 A2
tan—=—— sin—=——
(€) tan 27 @ 2 10

Solutions of the equation

9cos!2(x) + cos?(2x) + 1= 6 cos®x cos 2x + 6 cosOx
—2 cos 2x are given by x = (n € z)

1] 42
(b) nm+cos (‘{/;j
(¢) nm— cos! [‘{/%J (d) None of these

If cos(x — y), cosx and cos(x — y) are in Harmonic

(a) nm +E
2

. y
progression then value of cosxsec—,

(@ 2 ®) 2

(c) 2 (d) None of these
If Pn+l - _(1+Pn) ’
1-P, .
then cos| ———— | is equal to
BBRPE.....to®
1
(a) 1 b) -1 @ Py (d) &
0
If N:sin(z—ajsin(ﬁ+aj—cosza , then
6 6
log, 5(=N)= is equal to.
(a) 1 (b) -1
(c) 0 (d) independent of o

=% _, holds for
6

values of m satisfying (6 € R):

(a) m e{—l,%} b) m EI:O,%:|
(c¢) me[-1,0] d) m e[—l,—%}

ie D
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If T, =sin” 6 + cos” 6, then

52.

53.

54.

5S.

56.

57.

The equation sin*x + cos*x + sin2x + K = 0 must
have real solution if:

(@ K=0 (b) |K|£%
© Jexsl @ lexsd

If x = c0s39° + sin57°, y = cos40° + sin58° and
z=c0s41° + sin59°, then:

(@) x>y (b) y>z
() x=y=z (d) x+z>y
The least difference between the roots of the

equation 4cosx (2 — 3sin’x) + cos2x + 1 =0 V x
€ Ris:

T T
a) equal to — b) greater than —
(a) eq 2 ®) g 10

(c) less than % (d) less than %

Which of the following function have the maximum
value unity?

(a) sin®x—cos’x

(b) \/E [L sin x + L cos x]
5(V2 3

(¢) cos®x +sin®x

(d) cos*x+ sin* x

If cos B is geometric mean between sin o and cos

a, where 0 < o,p < g, then cos 2P =

(@) —2sin [%— j (b) —2cos2(%+aj

(c) 2sin’ (%4—(}] (d) 2cos’ (%—aj

Consider the statements about
sin3x , . . .
y=— (smx # 0) . Which of the following
sin x

is(are) correct?

(a) The minimum value of y is (—1)

(b) The maximum value of y is 3

(¢) The minimum value of y is NOT defined
(d) The maximum value of y is NOT defined



68. If 1, (x)= %(sink x+cos’ x), fork=1,2,3, ...,

then
1 n) 1
@ £~ f=5 6 £(5)=1
T 7
(©) ﬂ[§]=§ @ £,(2)<0

69. If secO + tan6 = 1, then root of the equation
(@a—2b+c)x*+(b —2c+a)x+(c—2a+b)=0is
(a) secO (b) tan® (c) sin® (d) cosO

70. If sinB+sin¢ =a and cosO+cosd = b, then:

(a) cos(G;¢J:i%\/a2+b2
(b) cos(e;d)):i\/az—bz
© Cos[ﬂ]:i d-aiob
2 a +b
@ cos(o-= 02

71. If sin(x—y)=cos(x+y)= % , then the values

of x and y lying between 0 and 7 are given by

b 3n T T
a) xX=—,y=—o b) x=—,y=—
(@) 27" () AT

5w 5w 11w 3n
@ =prmn @y

NUMERICAL TYPE QUESTIONS (72 TO 77)

PART-I: DECIMAL TYPE QUESTIONS
(72 to 77)

72. The number of distinct solutions of the equation
5 . : 0
ZCOSZ 2x+cos’ x+sin* x +sin® x +cos® x = 2

in the interval [0, 7] is

73. Ifthe set of all values of x in [_g,gj satisfying

) (an bn]
|4smx+x/§|<\/g is [24924 , then value of
a+b| .

3

i A
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74. If maximum value of the expression
1 :
i
(1 1sin® 0 +24sin0-cos 0 + 29 cos’ 9)

then the value of a is .

11 11
75. Leta=) tan’ (ﬂj and b= (-1)" tan? (ﬂ) ,
,Z::‘ 24 ,Z::‘( ) 24

then the value of log,, ,,(2a —b) is

[P

S a

76. Number of values of 0 lying in the interval
(—%,g} the equation (1 —tan0) (1 + tan0) sec’0
+ 250 =0 is

9a 5b
+
cos0

9asin® S5bhcosO

<2

77. If -
cos 0 sin“ 0

0 and

— =56,
sin©

3
if the value of {(951)? + (Sb)i} = (8k)’, then kis

PART-II:
(78 to 89)
78. The angle A of the AABC is obtuse x = 2635
—tan B tan C. If [x] denotes the greatest integer
function, the value of [x] — 2630 is

1 1
sin20°  \/3c0s20° -
then 18&* + 162k% —1371 is

80. Ifa+p=vyandtany =22, ais the arithmetic and b

is the geometric mean respectively between tana
3

a
and tanp, the value of m —1330 is equal to

INTEGER TYPE QUESTIONS

79. If

81. Value of sin?12° + sin?(21°) + sin?(39°) +
sin?(48°) — sin*(9°) — sin?(18°) is

82. Inatriangle ABC,a<cos A+ cos B+ cos C<b,
then value of a +2b is

83. Given that the angles a, B, y are connected by the
relation 2 tan’a tan’p tan%y + tan?a tanp + tan’p
tan?y + tan?y tan?a = 1. Find the value of sin?a +
sin?B + sin?y.

84. Ifsec 4 tan B + tan A sec B = 91, then the value
of (sec 4 sec B + tan 4 tan B)? — (91)? is equal to

85. If the sum of all solution of the equation tan? 33x
= cos2x — | lying in the interval [0, 314] is km,
then the value of £/10, is



86. Let M denotes the maximum value of expression 91. Match the column.
7+ 6cos 20
f(0)= m,@ €R and m denotes the Column-I Column-II
minimum value of expression g(0) = 2sin?0 + 1. | The number of real roots | P. | 1
L 9.4
cos*0 + 3, 0 € R. Then the value of (M + m) is of Zhe_quatlon 18 COS' X
sin®x=1in (-7, )
87. The number of solution of the equation
sin(n - 6x)++/3 sin (% + 6x] =+/3 in [0, 2], is L The value of /3 cosec | |
20° — sec 20° is
88. Number of solution of the equation 1L | 400836° — dcosT2° + R o
|sinxcos x| +~/2+tan’ x +cot> x =/3, 4sin18°c0s36° equals
xe (0,6n) — {nn,(2n + 1)3}’ IV. | The number of values S. |3
2 of x e[-2m,2n], which
where n € [is satisfy cosecx = 1 + cotx
89. Let f{x) = ax?> + bx + c where a, b, c are integers. T |2
. m . 3n .3t .5t .5t . =m
If sin—-sin—+ sin—-sin— + sin—-sin—
7 7 7 7 7 7 92. Match the columns.
T
=f (COS 7) Column-I Column-1I
then the value of /(2) is I. | The number of P. |No
solutions of the solution
MATRIXMATCH/LISTTYPEQUESTIONS equation
PART-I: MATRIX TYPE QUESTIONS | cot x |= cot x + —— is
(90 to 92) S x
(0O<x<m)
90. Match the columns.
R g II. 1 Q|
Column-I Column-II B i s — 5 and 3
I.|Value of cot7% is P |V2+3+V4++/6 cos0+cosd =2, then
value of cot ( O+ ¢) is
1° . 1 2
I1.| Value of tan 75 is |Q. Z(\/4 +2\2 +\/4_2\/§)
1. | The value of R. |1
NP wassf 2o (2]
I11. | Value of Sln(67— ]is R. i(\/4+2\/§ —\/4—2\/5) 'Sln 0t+s1n(3 o Jsin| —-a
is
1" IV. | Iftan 6 =3 tan ¢, then |S. |2
1. Vatueof 005(67 2 ]15 S| V6-Va-3+2 maximum value of
tan?(0 — ¢) is
T.[V2+\3+4+4/5 T. |3/4
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PART-1I: LIST TYPE QUESTIONS

(93 to 95)
93. Match

Column-I Column-1I

L.

the columns.

The least difference
between the roots,
in the first quadrant

[Oﬁxﬁij, of the
2
equation

4cosx(2 — 3sin’x) +
(cos2x+1)=01s

P.

2

II.

Number of positive
values of x for which
2cosx, |cosx| and

1 —3cos? x are in G.P,
lying in [0, ©t] is

o |a

I1I.

The values of x between
0 and 27 which
satisfy the equation

. 2
sinxv8cos” x =1 are

in A.P. with common

difference d, then ﬁ is
T

w|a

Iv.

The number of solution
of the equation

| sin @ + cos O |29

=2,-t<0<m, is

(@) (1-Q); (II-P); (III-S); (IV-P)
(b) (I-P); (II-P); (I1I-S); (IV-Q)
() (I-P); (I-P); (II-Q); (IV-S)
(d) (I-P); (II-Q); (III-PY; (IV-S)

94. Match the columns.

Column-I Column-II

L

The minimum value of
sec? x + cosec? x — 4 is

P.

3

IL.

The maximum value of
[|[sinx | —4|—3 is

Q.

III.

10 +1log,, tan1°+
log,, tan 2° +log,, tan 3°
+....+log,, tan 89° equals

IV.

If cosx + cos?x = 1, then
value of 4 sin?x (2 — cos?x)

" 36 > Absolute JEE Advanced Mathematics @

(a) (I-S); (II-R); (II-Q); (IV-P)

(6) (-S); (I-R); (III-P); (IV-Q)

(o) (I-S); (1I-Q); (II-R); (IV-P)

(d) (I-P); (II-Q); (III-R); (IV-S)
95. Match the columns.

Column-I Column-1I

I NEEE
Letxand y € 0,5 7

such that cos?(x — y)

= sin 2x X sin 2y, then

xty=

1.
Let x,y,z G[O,%)

w3

1
such that 5 (1 —tan x)

(1 —-tany) (1 —tan z)
= 1 — (tanx + tany
+ tanx), thenx +y +z=

I11. -
Let x,y 6(0,3) such

oA

that sinx cosy + siny
cosz + sinz cosx = then
x+y+zis

Iv. - .
Let x,y,z 6(0,5) 7

such that 3cos?x +
2co0s?y = 4 and then

2
;(x+2y) is

(@) (I-P); (II-S); (II-Q); (IV-R)

(b) (I-P); (II-R); (II-Q); (TV-S)

(¢) (I-R); (II-P); (III-Q); (IV-S)

(d) (I-R); (II-P); (ITI-S); (IV-Q)
COMPREHENSION TYPE QUESTIONS
(96 TO 106)

Comprehension-1
In a triangle ABC, if cot4 + cotB + cotC = cot, then

96. sin(4 —0) sin(B — 0) sin(C — 0) equals to
(a) sin’0 (b) cos’0
(¢) tan0 (d) cot’0



97. Possible value of 0 is
(a) 45° (b) 35° (c) 25°

Comprehension-2

(d) 55°

If O is an angle measured in radian 6 [0, 2], then 67
is length of arc 4B, of circle of radius r, subtending
angle 0 at the centre O, of the circle. Area of sector

OAB is %rze.

98. The angle between minute hand and hour hand of
a clock at “half past 4” equals

(a) 42° (b) 43°
(c) 44° (d) None of these

The wheel of a train is 1 meter in diameter and it
makes 5 revolutions per second. Then the speed
of the train is approximately equal to

(@) 57 km/hr (b) 66 km/hr
(c) 68 km/hr (d) 42.6 km/hr

Two lines drawn through a point on the
circumference of a circle divide the circle into
three regions of equals area. The two lines
also mirror each other on the diameter passing
through the point of intersection. Then the angle
0 between the lines is given by

(a) 30+3sinB6=m (b) 66+3sinO=n

99.

100.

(c) 260+sinB=n (d) B6+sinb=

Comprehension-3

r
2

We know that sinx < 1 and siny < 1 for all x, y So, sinx
+ siny <2 for all x and y i.e., sinx + siny = 2 if and only
if sinx = 1 = siny

so, x=2nn+% and y=2mn+g,m,n €z

In general, on or more of the following extreme value
conditions
. -1<sinx<1=|sinx|<1=sin x<1

II. -1<cosx<1=|cosx|<lyand cos’x<1

II. —Va* +b* <(asinx+bcosx)<~a’ +b
=|asinx+bcosx|<~a* +b’

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

101. Number of roots of the equation cos’x + sin*x = 1
in the interval [0, 27] is
(@) 0 (b) 1 (0) 2 (d) 4
102. The smallest positive number p for which the
equation cos (p sinx) = sin(p cosx) has a solution
in [0, r] is
I T b T
— by — R _
(@ ()3 (c) NG (d) N7
Comprehension-4

Consider f, g and & be three valued functions defined
on R. Let f(x)=sin3x+cosx, g(x)=cos3x+sinx
and A(x) = f(x) + g2(x).

103. General solution of equation 4(x) = 4 is (n€l)

(@) (4n+l)% (b) (8n+1)%

T i1
(c) 2n+ l)z d (In+ I)Z

104. Number of point(s) where graph of the two
functions y = f{x) and y = g(x) interesect in [0, 7] is
(a) 2 (b) 3 (c) 4 (d) 5
Comprehension-5

If n be a natural number define polynomial f (x) of n'
degree as follows:

f(cos0) = cosnb i.e., f(x)=2x* -1, f3(x) = 4x* — 3x,
Then

10 10
105. (x+\/x2—1) +(x—\/x2—1) is equal to

(@) f() () f1,(x) +fo(x)
(©) f1,) (d) 2f1(x)
106. f(x) is equal to
(@) 36x°—48x*+18x* -5
(b) 3246 — 48x* + 182 — 1
(c) 36x°—45x*+18x2 -8
(d) 36x°—48x*+ 18x*> -7
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ANSWER KEY . FET Y
LB 20 3@ 4@ 5@ 6@ T@ 8@ 9 (@ p10. (b)
1. () 12.(a) 13.(a) 14.(b) 15.(a) 16.(c) 17.(a) 18.(b) 19.(a) 20. (b)
21.(¢) 22.(b) 23.(b) 24.(b) 25.(d 26.(a) 27.(c) 28.(b) 29.(b) 30.(c)
3.(d) 32.(a) 33.(a) 34.(b) 35() 36.(a) 37.(d) 38.(b) 39.(a) 40.(c)
4. (¢) 42.(c) 43.(d) 44.(a) 45.(d) 46. (a,d) 47. (a,b,c)48. (a,b) 49. (c) 50. (b.d)
51. (c,d) 52. (a,b,¢) 53. (a, b, d) 54. (b, ¢, d) 55. (a, b, ¢, d) 56. (a, b)
57. (a,d) 58. (b,c) 59. (a,b,c,d) 60. (a, b, d) 61. (b,d) 62. (b,c) 63.(b,c)
64. (b, ¢) 65. (a,b,d) 66. (a,b) 67. (b, d) 68. (a,c) 69. (a,d) 70. (a,d) 7T1. (b, d)
72. (4.00) 73. (2.67) 74. (0.20) 75. (2.00) 76. (4.00) 77. (7.00) 78. (4)  79.(5) 80.(1) 81 (1)
82.(4) 83.(1) 84.(1) 85.(495) 86.(17) 87.(13) 88.(0) 89.(9)
90. (I-P); (II-S), (I1I-Q), (IV-R) 91. (I-S); (II-Q); (III-S); (IV-T)
92. (I-R); (II-P); (II-T); IV-Q) ~ 93. (a)94. () 95. (d)9%6. (a)97. (c)98. (d)
99. (@) 100. (@) 101. (d) 102. (d) 103.(a) 104. (c) 105.(d) 106. (b)
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