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Some questions (Assertion—Reason type) are given below. Each question contains Statement — 1 (Assertion)
and Statement — 2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which ONLY ONE is
correct. So select the correct choice :

Choices are :
(A) Statement-— 1 is True, Statement — 2 is True; Statement — 2 is a correct explanation for Statement — 1.

(B) Statement — 1 is True, Statement — 2 is True; Statement — 2 is NOT a correct explanation for
Statement — 1.

(C) Statement- 1is True, Statement — 2 is False.
(D) Statement-1 is False, Statement — 2 is True.

1. Letf(x) = cos3nx + sin v/3nx.

Statement — 1 : f(x) is not a periodic function.
Statement - 2 : L.C.M. of rational and irrational does not exist

2. Statement — 1: If f(x) = ax + b and the equation f(x) = f }(x) is satisfied by every real value of x, then
aeRand b =-1.
Statement — 2: If f(x) = ax + b and the equation f(x) = f ~(x) is satisfied by every real value of x, then a
=-1and beR.

2

3. Statements-1: If f(x) = x and F(x) = X—, then F(x) = f(x) always
X

Statements-2: At x = 0, F(x) is not defined.

4. Statement-1 : If f(x) = % x # 0, 1, then the graph of the function y = f (f(f(x)), x > 1 is a straight
line Statement-2 : f(f(x)))) = x
5. Let f(1 + x) = f(1 — x) and f(4 + x) = f(4— X)
Statement-1 : f(x) is periodic with period 6
Statement-2 : 6 is not necessarily fundamental period of f(x)
6.  Statement-1 : Period of the function f(x) = v/1+sin 2x +e®> does not exist
Statement-2 : LCM of rational and irrational does not exist

1
JI X=X

8.  Statement-1 : Range of f(x) = V4—x? is[0, 2]

7. Statement-1 : Domain of f(x) = iS (—o0, 0) Statement-2:|x |- x>0 forx € R™

32



Download FREE Study Package from www.TekoClasses.com & Learn on Video
www.MathsBySuhag.com Phone : 0 903 903 7779, 98930 58881 WhatsApp 9009 260 559

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

FUNCTIONS PART 3 of 3

Statement-2 : f(x) is increasing for 0 < x < 2 and decreasing for—-2 <x <0.

Leta,b e R,a=band letf(x) = 2%,
b+x

Statement-1 : fisaone-one function.  Statement-2 :Range of fisR - {1}

Statement-1 : sin x + cos (nX) is a non—periodic function.

Statement-2 : Least common multiple of the periods of sin x and cos (nx) is an irrational number.
Statement-1: The graph of f(x) is symmetrical about the line x = 1, then, f(1 + x) = f(1 — x).
Statement-2 : even functions are symmetric about the y-axis.

: . X X .
Statement-1 : Period of f(x) = sin ™ cos™ s 2(n)!
(n-1)! n!
Statement-2 : Period of |cos x| + [sin x| + 3 is 7.
Statement-1 : Number of solutions of tan(tan™x|) = cos|x| equals 2 Statement-2 : ?

Statement-1 : Graph of an even function is symmetrical about y—axis

Statement-2 : If f(x) = cosx has x (+)ve solution then total number of solution of the above equation is
2n. (when f(x) is continuous even function).

If f is a polynomial function satisfying 2 + f(x).f(y) = f(x) + f(y) + f(xy) V X, yeR
Statement-1: f(2) = 5 which implies f(5) = 26

Statement-2: If f(x) is a polynomial of degree 'n' satisfying f(x) + f(1/x) = f(x). f(1/x), then
fx)=1x"+1

Statement-1: The range of the function sin™ + cos™x + tanx is [r/4, 37/4]

Statement-2: sin™x, cos™x are defined for |x| < 1 and tan™x is defined for all 'x'.

0 where x is rational

A function f(x) is defined as f(x) = L
1 where x is irrational

Statement-1 : f(x) is discontinuous at xIl xeR

Statement-2 : In the neighbourhood of any rational number there are irrational numbers and in the
vincity of any irrational number there are rational numbers.

Let f(x) = sin (2\/§nx)+cos(3\/§nx)

Statement-1 : f(x) is a periodic function

Statement-2: LCM of two irrational numbers of two similar kind exists.
Statements-1: The domain of the function f(x) = cos™x + tan™x + sinx is [-1, 1]
Statements-2: sin™x, cos™x are defined for |x| < 1and tan™x is defined for all x.
Statement-1 : The period of f(x) = = sin2x cos [2x] — cos2x sin [2Xx] is 1/2
Statements-2: The period of x — [x] is 1, where [-] denotes greatest integer function.

Statements-1: If the function f : R — R be such that f(x) = x — [x], where [-] denotes the greatest integer
less than or equal to x, then f*(x) is equals to [x] + x

Statements-2: Function ‘f ’ is invertible iff is one-one and onto.
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Statements-1 : Period of f(x) = sin 4n {x} + tan = [X] were, [-] & {-} denote we G.I.F. & fractional part
respectively is 1.

Statements-2: A function f(X) is said to be periodic if there exist a positive number T independent of x
such that f(T + x) = f(x). The smallest such positive value of T is called the period or fundamental
period.

Statements-1: f(x) = X—+1 is one-one function
X —

X+1 . . . . . .
Statements-2: 1 is monotonically decreasing function and every decreasing function is one-one.
X —

Statements-1: f(x) = sin2x (|sinx| - [cosx|) is periodic with fundamental period /2

Statements-2: When two or more than two functions are given in subtraction or multiplication form we
take the L.C.M. of fundamental periods of all the functions to find the period.

Statements-1: ¢* = Inx has one solution.

Statements-2: If f(x) = x = f(x) = f (x) have a solution on y = x.
Statements-1: F(x) = x + sinx. G(X) = -X

H(x) = F(X) + G(x), is a periodic function.

Statements-2: If F(x) is a non-periodic function & g(x) is a non-periodic function then h(x) = f(x) +
g(x) will be a periodic function.

Xx+1 x>0, .
Statements-1: f(x) = is an odd function.
x-1 x<0
Statements-2: If y = f(x) is an odd function and x = 0 lies in the domain of f(x) then f(0) =0
X; xeQ . . .
Statements-1: f(x) = IS one to one and non-monotonic function.
-x; xeQ°
Statements-2: Every one to one function is monotonic.
X +4, 1 2
Statement-1 : Let f: [1, 2] U [5, 6] — [1, 2] v [5, 6] defined as f(x)= xell 2] then the
—X+7, xe][5, 6]

equation f(x) = f*(x) has two solutions.
Statements-2: f(x) = f*(x) has solutions only on y = x line.
PX +

Statements-1: The function px*+q (ps — gr = 0) cannot attain the value p/r.
rX+$

Statements-2: The domain of the function g(y) = 3—
r

is all real except a/c.

Statements-1: The period of f(x) = sin [2] xcos [2X] — cos2x sin [2x] is 1/2
Statements-2: The period of x — [x] is 1.

Statements-1: If f is even function, g is odd function then b (g #0) is an odd function.
g

Statements-2: If f(—x) = —f(x) for every x of its domain, then f(x) is called an odd function and if f(—x)
= f(x) for every x of its domain, then f(x) is called an even function.
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33.  Statements-1: f: A — Band g: B — C are two function then (gof) ™ = f* og™.
Statements-2: f: A — Band g : B — C are bijections then f* & g™ are also bijections.

34.  Statements-1: The domain of the function f(x) = ./log, sinx is (4n + 1) g neN.

Statements-2: Expression under even root should be > 0

35.  Statements-1: The function f: R — R given f(x) =log, (x +vx*+1) a> 0, a= 1 is invertible.

Statements-2: fis many one into.

36. Statements-1: ¢(x) = sin (cos X) X [0, ﬂ is a one-one function.

Statements-2: ¢'(x) < Vx e [Oﬂ

37.  Statements-1: For the equation kx? + (2 — k)x + 1 = 0 k € R — {0} exactly one root lie in (0, 1).
Statements-2: If f(ky) f(kz) < 0 (f(x) is a polynomial) then exactly one root of f(x) = 0 lie in (kq, k»).

2
38.  Statements-1: Domain of f(x) = sin‘l(lzx J is {-1, 1}
X

Statements-2: x+£2 2 when x>0 and x+1£ —2 when x < 0.
X X

39. Statements-1: Range of f(x) = [x|(|x| + 2) + 3 is [3, »0)

Statements-2: If a function f(x) is defined ¥ x € R and for x > 0 if a < f(x) < b and f(x) is even function
than range of f(x) f(x) is [a, b].

40.  Statements-1: Period of {x} = 1. Statements-2: Period of [x] =1
41.  Statements-1: Domain of f = ¢. If f(x) = [ }
X]—x

Statements-2: [X] <XV xe R
42.  Statements-1: The domain of the function sin™x + cos™x + tan"x is [1, 1]
Statements-2: sin~x, cos 'x are defined for |x| < 1 and tan™'x is defined for all ‘x’

ANSWER KEY
1 A 2. D 3. A 4.C 5. A 6. A 7. A
8. C 9. B 10. C 1. A 12. C 13. B 14. A
15. A 16. A 17. A 18. A 19. A 20. A 21. D
22. A 23. A 24. A 25. D 26. C 27. D 28. C
29. C 30. A 31. A 32. A 33. D 34. A 3. C
36. A 37. C 38. A 39. A 40. A 41. A 2. A
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SOLUTIONS

1 1 x-1
4, f(f(x)) = 1—f(X)=1_L= ~
1-x
1 1
- f(F(F(X)) = T 00) =1_x7—1 =X Ans. C
X
5. f(1 +x) = f(1 - x) . (1)
f(4 + x) = f(4 — x) . (2)
X—>1-xin(1) = f(1-x)=f(x) .. (3)
X—=>4-Xxin(2) =>f2-x)f8-x)=1fx) ..(4)
(1) and (4) = f(2 — x) = f(8 — x) . (B)
Use x — x —x in (5), we get
f(x) = f(6 + x)
= f(x) is periodic with period 6
Obviously 6 is not necessary the fundamental period. Ans. A
L.C.M. of {r, 1} does not exist . (A) is the correct option.

(@) Clearly both are true and statement — 1l is correct explantion of Statement — I .

8. () f'(x)= \/Lz .. f(x) is increasing for — 2 < x <0 and decreasing for 0 <x < 2.
4-X
9. Suppose a > b. Statement — Il is true as f'(x) = ( b- )2 , Which is always negative and hence monotonic
b+ X
in its continuous part. Also lim f(x)=o0 and lim f(x)=—c.Moreover
X—>—b" X—>—b~

limf(x)=1+ and Iirp f(x) =—-1-. Hence range of fis R — {1}.

F is obviously one—one as f(x;) = f(X2) = X1 = Xo.
However statement — 11 is not a correct reasoning for statement — |
Hence (b) is the correct answer.
10.  Statement - I is true, as period of sin x and cos ntx are 2r and 2 respectively whose L.C.M does not exist.
Obviously statement — 11 is false Hence (c) is the correct answer.
11.  Graph of f(x) is symmetric about the line x = 0 if f(- x) = f(x) i.e. if f(0 — x) = f(0 + x)
Graph of y = f(x) is symmetric about x = 1, if f(1 + x) = f(1 — x).
Hence (a) is the correct answer.

. . mX . X
12.  Period of sin (-1 =2(n-1)! Period of cos H=2(n)!

= Period of f(x) = L.C.M of 2(n - 1)! And 2(n)! =2(n!)
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Now, f(x) = | copsx | +|sin x | +3=\/1+]|sin2x | +3
.. f(x) is periodic function with period = g Hence (c) is the correct answer.

13.  tan(ftan™x|) = |x|, since [tan™*x| = tan™*|x|
Obviously cos|x| and |x| meets at exactly two points
.. (B) is the correct option.
14. (A)Since cos n is also even function. Therefore solution of cosx = f(x) is always sym. also out y—axis.
19.  (a) Both A and R are obviously correct. 20.  (a) f(x) = x [x]
fix+1)=x+1-([x]+1)=x-[X]
So, period of x — [x] is 1.
Let f(x) = sin (2x — [2X])

(ool e

=sin (2x+1-[2x]-1) =sin (2x - [2X]) So, period is 1/2
2. f(1)=1-1=0 f(0)=0
.. T is not one-one - F1(x) is not defined Ans. (D)
22. Clearly tan =[x] = 0 V xeR and period of sin 4 &= {x} = 1. Ans. (A)
23 = Xt Fpo= XD 22
x-1 (x-1) (x-1)

So f(x) is monotonically decreasing & every monotonic function is one-one.
So “a’ is correct.

24.  f(x) = sin2x (Jsinx| -|cosx|) is periodic with period /2 because f(n/2 + X) = sin 2 (1/2 + X) (|sin (/2 + X)|
-|lcos (w/2 + X)))

=sin (n + 2X) (lcosx| - |sinx|) = -sin2x (Jcosx| - [sinx])
= sin2x (|sinx| - |cosx|)

Sometimes f(x + r) = f(x) where r is less than the L.C.M. of periods of all the function, but according to
definition of periodicity, period must be least and positive, so ‘r’ is the fundamental period.

So “f’ is correct.
27. (D) If f(x) is an odd function, then f(x) + f(—x) =0 V X € Ds
28. (C) For one to one function if X; # X

= f(x1) # f(x2) for all X1, X, € Df +/3>1
but f(+/3) < (1) and 3> 1

f(5) > f(1) f(x) is one-to-one but non-monotonic

29. (O @ 1—21j and [% gj both lie on y = f(x) then they will also lie on y = f(x) = there are two
solutions and they do not lie on y = x.
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30. If we takey = PX*Y then x = q4=sx :> x does not exist if y = p/r

rX+s rX—p
Thus statement-1 is correct and follows from statement-2  (A)

31 f(x) = sin(@x - [2] ﬂx+1m):sm(2x+L{%(x+%)E
=sin 2x+1-[2x]-1] =sin (2x - [2x].) i.e., period is 1/2.
f(x) =x-[x]
fix+1)=x+1-(x]+1)=x-[X] i.e., periodis 1. (A)

2. (A) Lethx)= 1*X)
a(x)
f(-x)  f(x) (%)

h(-x) =
g( X) g(-x) -g(x)

- —h(x)

soh(x) = g — is an odd function.

33. (D) Assertion:f:A — B, g:B — C are two functions then (gof)™ = f* og™ (since functions need
not posses inverses. Reason : Bijective functions are invertibles.

34. (A) for f(x) to be real loga(sin x) > 0

= sinx>2° = sinx=1 = x:(4n+1)g,neN.
35. (C)fisinjectivesincex=y (X,y € R)

= Ioga{x+m}¢loga{y+\/ﬁ}

= f(x) = f(y)

Yy _ Ay
fis onto because log, (x +/X? +1) =y = x=2 2a :
40. Since {x} = x - [X]
X+ 1}=x+1-[x+1]
=x+1-[x]-1 =x-[X]=[X]
Period of [x] =1 Ans (A)
M. )= ——— [X]-x#0
JIX]=x
[X] #x — [x] > x Itis imposible or [x] < x
So the domain of fis ¢ because reason [x] < x Ans. (A)

Imp. Que. From Competitive exams

2 4
1. If f(x) = w for x e R, then f(2002) = [EAMCET 2002]
SIN” X+ COS ™ X

@ 1 (b) 2 © 3 @) 4
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2. If f:R — R satisfies f(x +y) = f(x)+ f(y),forall x,y e R and f(1) =7, then Zf(r) is [AIEEE 2003]
r=1
@ 2 0 10D © 7n(n+1) @ 0

1 for—-2<x<0

B , then —2,2):x<0 and f =X} =
x-1 for0<x<2 xe(22):x (Ix1])=x}

3. Suppose f:[2, 2] — R isdefined by f(x) ={

@ {1 (b) {0} ©) {-1/2} (d) @ [EAMCET 2003]
4. If f(x)=sgn(x?), then [DCE 2001]

(a) fiscontinuous but not derivable at x =0 (b) f'(0*)=2

(c) f(0)=1 d) fisnot derivable at x =0

5. If f:R—>Rand g:R— R aregivenby f(x)=] x| and g(x) =] x| foreach x € R, then {x e R: g(f(x)) < f(g(x))} =
@ Zu(-x0) (b) (-0,0) (c) z (d)R [EAMCET 2003]

6. For a real number x, [x] denotes the integral part of x. The value of
+ {l + ﬂ} is [1IT Screening 1994]

el 2wl

S || = — |+

2 2 100 2 100 2 100

(@ 49 (b) 50 (c) 48 (d) 51

7. If function f(x) = %— tan(%j i (1< x <1) and g(x) =vV3+4x—4x2 , then the domain of gof is [IIT 1990]

11 1 1
11 b |-=, = 1,2 -1
@ 11 ® -3 ® [13e |3
8. The domain of the function f(x) = _r +4X+2 is [DCE 2000]
109101 —x)
@ 1-3,-25[U]-25-2[ (b) [-2 0[]0, 1 (c) 10,1 (@) None of these
9.  Thedomain of definition of the function y(x) given by 2* +2¥ =2 is [IIT Screening 2000; DCE 2001]
(@ (0,1] (b) [0,1] (©) (-, 0] (d) (=00, 1)
10. Let f(x) = (@1 +b?)x? + 2bx +1 and m(b) the minimum value of f(x)for a given b. As b varies, the range of m(b) is [IIT Screening 2001]
1 1
@ 0.1 ® (03] © |31 @ o3
11. The range of the function f(x)=""P, ; is [AIEEE 2004]
@ {1,2,3,4,5} () (1,2,3,4,5,6) (c) {1,2,3,4} d) {1,2,3}
12. Let 2sin®x+3sinx—2>0 and x? —x—2 <0 (x ismeasured in radians). Then x lies in the interval [1IT 1994]
7 57 57 T
z >z b [-12F 1,2 Z2
@ (5.5 CHEES ® 2o (f
13. Let f(x)=(x+1)®> -1, (x=-1). Thentheset S={x: f(x) = f ()} is [IIT 1995]
(2) Empty (b) {0, -1} © 01,1} (d) {o, e : W3 -3 = W3 }

14. Iffisan even function defined on the interval (-5, 5), then four real values of x satisfying the equation f(x) = f( X+ ;j are
X +

-3-45 -3+45 3-45 3445
’ ’ T2

2 2 2

~5+43 -3+45 3+45 3-45
’ ’ 2

@ 2 2 2

(b)
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© 3_2*@,3;‘@,_3;@,5;*@ () ~3-4/5,-3++5,3-45,3+4/5 [IIT1996]
15. If f(x)=sin®x+ sinz(x + %j +C0s xcos(x + %j and g(%) =1, then (gof)(x) = (11T 1996]

(@ -2 (b) -1 (© 2 (d) 1
16. If g(f(x)) dsinx] and f(g(x)) = (sin &)2 ,then [T 1998]

@ f(x)=sin?x, g(x) =vx (b) f(x) =sinx, g(x) 4 x| (©) f(x) = x, g(x) = sinv/x (d)f and g cannot be determined
17. If f(x)=3x+10, g(x) = x2 —1,then (fog)™ is equal to [UPSEAT 2001]

1/2 1/2 1/2 1/2
x-7 X+7 x-3 X+3

a b c d

@ (%57 o (X7 CIEES o (%2
18. If f:R— Rand g:R — R aredefined by f(x)=2x +3and g(x) = x? + 7, then the values of x such that g(f(x)) = 8 are

(@ 1,2 () -1,2 (c) -1,-2 () 1,-2  [EAMCET 2000, 03]
19. Iiml(l - x)tan(%j = [T 1978, 84; RPET 1997, 2001; UPSEAT 2003; Pb. CET 2003]

T 2
(a) > (b) = (© = (d) 0
T
20. True statement for lim —YatX —VIZX [BIT Ranchi 1982]
x>0 /2 +3Xx —4/2 - 3%

(@) Does not exist (b) Lies between 0 and % (c) Lies between % and1 d) Greater then 1
21, lm>X-=o0 for [T 1992]

X—00 e

(@ Novalueofn (b) nisanywhole number (c) n=0 only d) n=2 only
22.  limsin[zvn? +1]=

@ o« (b) 0 ©) Does not exist d) None of these

23. If [] denotes the greatest integer less than or equal to X, then the value of lim(1— x +[x —1]+[1 - x])is
x—1

@ o (b) 1 (c) -1 d) None of these

X(L+acos x)—bsin x

24. Thevalues of a and b such that lim 3

=1, are [Roorkee 1996]

x—0 X
53 5 3 5 3
a) —,— by — -—— c - = d None of these
(@ 22 (b) > (c) > (d)
. a*—x®
25. If lim =-1, then [EAMCET 2003]
x—a x* _ g2
@ a=1 (b) a=0 (c) a=e (d) None of these
26. If x; =3and X,,; =+/2+X,,n>1, then lmxn is equal to
@ -1 (b) 2 © V5@ 3
X
I tdt
27. Thevalue of lim —22 s [MP PET 1998]
«F Sin(2x — )
2
a by X~ c r d r
(@ o (b) 5 (c) 2 (d) 5
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The Iinrz) (cos x)®®* is [RPET 1999] (a)-1(b)0c)1(d) None of these
X—>

(cos x —1)(cos x —e*)

28. Theinteger n for which lim - is a finite non-zero number is [T Screening 2002]
x—0 X
(@ 1 (b) 2 (© 3 (d) 4
o . . (XA -f(x) . .
29. |Iffisstrictly increasing function, then lim —————- isequal to [T Screening 2004]
x>0 (x)- 1(0)
(@& 0 (b) 1 (© -1 (d) 2
2 f—
30. If f(x)= X"-3,2<x<3 , the equation whose roots are lim f(x)and lim f(x)is [Orissa JEE 2004]
2x+5,3<x<4 X—>3" x—3*

(@ x2-7x+3=0 (b) x?-20x+66=0 © x2-17x+66 =0 (d) x> -18x+60=0
31. Thefunction f(x) = [x]cos{ 2X = 1}, where[.] denotes the greatest integer function, is discontinuous at [T 1995]

(@ Allx (b) Nox ©) All integer points  (d) X which is not an integer

32. Let f(x)be defined for all x > 0and be continuous. Let f(x)satisfy f(ij = f(x)- f(y) forall x, y and f(e) =1, then [I1T 1995]
y

@ f(x)=Inx (b) f(x)is bounded (c) f(lj —>0asx—0 d) xf(x)—>1las x>0
X
X 3
(4;1)2’ X0
33. Thevalue of p for which the function f(x)= sinélog{l + )(3} may be continuousat x =0, is [Orissa JEE 2004]

12(log 4)*, x=0

@ 1 (b) 2 (c)3 d) None of these
34. Thefunction f(x)=[x]? —[x?], (Where [y] is the greatest integer less than or equal to y),is discontinuous at [T 1999]
(@) Allintegers (b) AllintegersexceptOandl (c)  All integers except O d) All integers except 1
_[Lg)
35. If f(x)={xe ‘I ¥/ x =0 then f(x) is [AIEEE 2003]
0 , x=0
(@) Continuous as well as differentiable for all x (b) Continuous for all x but not differentiable at x =0
(c) Neither differentiable nor continuous at x =0 (d) Discontinuous every where
36. Let f(x)= 218X 2T xel0.Z |, If f(x)iscontinuousin | 0.7 |, then f Z|is [AIEEE 2004]
X-7 4 2 2 4
1 1
(@ -1 b) = (© -5 (d) 1
xsinl x#0
37. Let g(x)= x.f(x), where f(x)= X' at x=0 [T Screening 1994; UPSEAT 2004]
0,x=0
(@) g isdifferentiable but g'is not continuous (b) g is differentiable while f is not
(c) Both fand g are differentiable d) g is differentiable and g' is continuous
38. Thefunction f(x)=max[@ - x),(1+x),2], X € (~o,x),is [T 1995]
(@) Continuous at all points (b)Differentiable at all points(c)  Differentiable at all points exceptat x =1and x = -1
(d) Continuous at all points exceptat x =1and x = —1 where it is discontinuous
39. Thefunction f(x)=|x|+]x-1]is [RPET 1996; Kurukshetra CEE 2002]
(@) Continuousat x =1, but not differentiableat x =1  (b) Both continuous and differentiable at x =1
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(c) Notcontinuousat x =1 (d) Not differentiable at x =1
ANSWER: Imp. Que. From Competitive exams
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