B = yathematics =
S the " 647 S,:  Afunctionisinvertible iff it is one-one
i S, Letf & g be two functions R R such that gof is one-one then f must be one-one
8,:  Fundamental period of sin{x}is 1. Where { . } represent fractional part functions.
(sA ):TTF Flf f:R—>Ris an(%?;i_;inTctions then f(- x)(z)— I__f§3<r)[:\1 XxeR o

o JEE (Advanced) - RRB c2 L‘

6.18  Consider the following statements :

S S T

5,: Number of solutions of [sin"x] = {1 + x} is two

S,: f(x) = x* + tanx is surjective function | |
82 All basic inverse trigonometric function are periodic. H
i S,:  Domain of f(x) = /(x? - 3x — 10) ¢n? (x=3) is [5, ).
State, in order, whether S, 8, 8, S, are true or false
(A) FTFF (B)TTFF (C)TFTT (D)TTTE
619 Letf:A—Bandg:C — D be functions for which composite function gof is defined* :
S.: If each of f and g is one-one, then gofis one-one.
5, If each of f and g is onto, then gof is onto.
S, If B = C and gof is one-one, then g may not be one-one.
odd St If B = C and gof is onto, then f may not be onto.

State, in order, whether S, S, S, S, are true or false

(A)TTTF (B)TFTF - M@)TRTT (D) FEFF

SECTION - li : MULTIPLE CORRECT ANSWER'TYPE

820 Letf(x) =8+ ax’ + bx® + cx? + dx + e be apolynomial such that f(1) = 2, f(2) = 4, f(3) =6, f(4) = 8 and f(5) = 10,

?r}r;(a) =132 (BY(0)==120 (C) f(0) = 120 (D) (6) = 130

821 IFf(x) = x¢+ x2f (1) + x'(2) % fK(3) YxeR, then f(x) i(SB) RIS
(A)one — one and onto 5 7
&C) many — one and onto (D) non-invertible

1
1 7\
6.22. Ifg(x)= (4 cos? x —2cos2x ~ —2—cos4x - X ) then
Welgon =100  (Blaaion=101  (©)gla@)=0 (0)glgt)) =1
. A
8.23  Which of the following functions are periodic
3 (A) f(x) = sgn (&™)
1if x is a rational number
00 {0 if x is an irrational number

8 8

g e

V1+cosx 1-—cosx : .

1] [x i e (where [ ] denotes greatest integer function)
+ _— &

(D) f(x) = [x + 5

C)f(x) =




% Mathematics R
The graph of the function y = f (x) is as shown in the figure. Then

6.24

6.27

6.28

Reson:

[\

'Educating for better to

which one of the following graphs are

correct ?
y
ks
/—-2 0 1\_/3
el e
— ——>X
(A) ly| =sgn (f (%)) /D N oSS
O-—-—-_—1'-—-O o
Ly
o——90 o——0
(B) Iyl =sgn (~f (x| R B> ° =
- : y
1 :
© lyl=Itlx] /3\2/\@%*
N
@ 14 /
(D) V= IR =2 1 T EAP g B

f(x) = sin (2 (ﬁ ) x)| where [.] denote the greatest integer function, has fundamental period r for

5 2
B)a= (©a=7 D

(A)a=3
5

2

Let f(x)dbe a real valued function defined on R — R such that f(x) = [x]2 + [x + 1] — 3, where [x] = thé
greatestintegersx. Then ! :

(A) f(x) is'a many-one and into function (B) f(x) = 0 for infinite nu
(C) f(x) = 0 for only two real values (D) none of these el
[ff: R — R, f(x) = etlxl— e is a given function, then which of the followin
: : . : are correct :
(A) fis many-one into function (B) fis many one onto ?unction - :
(C) range of fis [0, =] (D) range of fis (—w, 0] .“

Which of the following pair(s) of functions are identical ? )
2

(A) f(x) = cos (2 tan~'x), g(x) = ::((2

(B) f(x)= 1—%5, g(x) = sin (2 cot'x)

(©) f(x) = tan x + cot x, g(x) = 2 cosec 2x

=1 "
(D) f(x)= ™) g(x)= e where sgn oy o
partfunctions respectively) i [']f {I} denotes signum, greatest integer and fractior

nce®
MOrTow
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6.29

6.30

1f f(x) =

greate

(A) sir

Rang

(A0

SECTION -

6.31

6.32

6.33

6.34

6.35

State
State
(A)B
(B)B
(C) S
(D) S

State

Statt
(A)E
(B)E
(C)<
(D)€

Stat
decr
Stat
(A)
(B)
(C)
(D)

Stai
Staf
is th
(A) |
(B)
(©)

(D)

Sta
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g2 G0 =sin{lx+5]+{x~f~{x}}}} forx e ( 0, %J is invertible, where {.} and [.] represent fractional part and

greatest integer functions respectively, then f “(x)is

e

(A) sin'x (B) = —cos'x (C) sin-'{x} (D) cos™'{x}

S U]
=am,

6.30 Range of f(x) = log%a (/5 (2 sinx + cosx) + 5) is

(A) [0, 1] (B) [0, 3] (€) (—00- —} (D) none of these

SECTION - il : ASSERTION AND REASON TYPE

6.31 Statement -1: eXcan not be expressed as the sum of even and odd function.
Statement -2 : e is neither even nor odd function
(A) Both statement 1 and 2 are true and statement 2 is the correct explanation of statement 1
(B) Both statement 1 and 2 are true but statement 2 is not the correct explanation of statement 1
(C) Statement 1 true but statement 2 is false
(D) Statement 1 is false but statement 2 is true

632 Statement-1: If f(x) = sin x, then f'(x) = cos x
f(=x) = —f(x) = f'(=x) = f(x)
Statement-2 : The derivative of an odd function is evenand Vice-versa
(A) Both statement 1 and 2 are true and statement 2 is.the correct explanation of statement 1
(B) Both statement 1 and 2 are true but statemefit2:is notthe correct explanation of statement 1
(C) Statement 1 true but statement 2 is false
(D) Statement 1 is false but statement 2 is true

633 Statement-1: Theinverse ofa strictly inereasing expenential function is a logarithmic function that is strictly
x for decreasing.
Statement-2 : /nx is inverse of %
(A) Both statement 1 and 2 areiriie and statement 2 is the correct explanatinon of statement 1
(B) Both statement 1 and 2@r€ true but statement 2 is not the correct explanatinon of statement 1
(C) Statement 1 true but statement 2 s false

e fx) = the (D) Statement 44s false but statement 2 is true

f x 634 Statement-1 : Fundamental period of sinx + tan x is 2x
Statement-2 : If the period of f(x) is T, and the period of g(x) is T, , then the fundamental period of f(x) + g(x)
isthe LC.M.of T, and T, :
(A) Both statement 1 and 2 are true and statement 2 is the correct explanation of statement 1
(B) Both statement 1 and 2 are true but statement 2 is not the correct explanation of statement 1
(C) Statement 1 true but statement 2 is false
(D) Statement 1 is false but statement 2 is true

€35  Statement1: Ifa function y = f(x) is symmetric abouty = X, then f(f(x)) = x

then f(f(x)) = x

X x is rational
Staternent 2 :  If f(x) = {1_)( b it

(A) Statement 1 is true, statement 2 is true , statement 1 is a correct explanation for statement 2

(B) Statement 1 is true, statement 2 is true, statement 1 is not correct explanation for statement 2
(C) Statement 1 is true, statement 2 is false
(D) Statement 1 is false, statement 2 is true
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6.36  Statement-1 - f(x) = sinx is periodic and g(x) = cos X is also periodic - SECTION
- SECTIOR

Statement-2 : If the derivative of a function is periodic, then the function willialso be periodic
(A) Both statement 1 and 2 are true and statement 2 is the correct explanation of statement 1

- mprehe
(B) Both statement 1 and 2 are true but statement 2 is not the correct explanation of statement 1 Comp
(C) Statement 1 true but statement 2 is false Iff
(D) Statement 1 is false but statement 2 is true nur
6.37  Statement-1 : function f (x) = sin (x + 3 sin X) is periodic 6.42 f(2]
Statement-2 : f (g (X)) is periodic if g (x) is periodic. (A)

(A) Both statement 1 and 2 are true and statement 2 is the correct explanation of statement 1

(B) Both statement 1 and 2 are true but statement 2 is not the correct explanation of statement 1 6.43 Wh
(C) Statement 1 true but statement 2 is false
(D) Statement 1 is false but statement 2 is true (A)
ax+b . a 44 Wh
6.38  Statement-1 : The function y = cxi q (ad — bc # 0) cannot attain the value F a
(A)
. b—dy oE
Statement-2 : The domain of g(y) = o= does not contain C
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a cofrect explanation for Statement-1. Comprehei
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True Let
1
6.39 Statement-1 : Range of —{x—} is (1, ) (where {.} represents fractional part function)
6.45 g(f(:
ih (A)
Statement-2: 0< — <1 =3 1= X<
X (C)
(A) Statement-1 is True, Statement=2is True; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement=2is True; Statement-2 is NOT a correct explanation for Statement-1 045 If dc
(C) Statement-1 is True, Statement-2 is False (A) :
(D) Statement-1 is False, Statement-2 is True
; 6.47 |Ifa:
6.40 Statement-i": Let f: R —{1, 2, 3} > R be a function defined by f(x) = e ;4 xfz + o Then fis (A) {
many-ane function: Compreti
o i { ’ . en
Statement-2:: Ifieither f '(x) > 0 or f'(x) <0, ¥ x & domain of f, then y = f(x) is one-one function.
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation f L
i . or Statement-1. et
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct expl i ansy
(C) Statement-1 is True, Statement-2 is False Planation for Statemeiis
(D) Statement-1 is False, Statement-2 is True 648 (0
6.41 Consider the following statements : (A)2
Statement -1 : f: N — R | f(x) = sinx is a one-one function. '
Statement -2 : The period of sinx is 2x and 2 is an irrational 1 S48 Grar
(A) Statement-1 is correct and statement-2 is correct and statemer:j 2n'umber, ‘ (A)s
-2 Is correct explanation of statement-! (©
(B) Statement-1 and statement-2 both are correct but statement-2 is not correct : = &
(C) Statement-1 is false but statement-2 is true SxpishatonoFE A 6.50 Iff(2)
(D) Statement-1 is true but statement-2 is false i (A) fu
©)p

i INRescnsnce’
-  Educating for better tomorrow
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ECT'ON - [V : COMPREHENSION TYPE

ees ==
f cgmprehension #1 \

Iff: [0, 2] - [0, 2] is a bijective function defined by f(x) = ax? + bx +c, where a, b, c are non zero real
numbers, then

gd2 f(2) is equal to
(A)2 (B) a where o € (0,2) (C)0 (D) cannot be determined

643  Which of the foliowing is one of the roots f(x) = 0 is
1 1 1 T 1
= U ; i W gh
()a (B)b (C)C (D)a+b+c
g44 Which of the following is not a value of a ? .

1 :
® -5 GF © -7 © 1

Comprehension —2

t-1
2x+a : x=-1 el W< x<4
Letf ()= 1py2 13 : x<q 4IN=1_ 302 : —2<x<0
6.45 g(f(x)) is not defined if
(A)a e (6, ), b € (5, ») (B) a € (4,.6),be (5 »)
(C)ae(6,oo),be(0,1) (D)yae (4,6),be(1,5)
-1 646 If domain of g(f(x)) is [-1, 2], then
(Aya=1,b>5 (B)a=2,b>7 (©)a=2,b>10 (Dya=0,beR
647 Ifa=2and b= 3 then range of g(fx})is
enfis (A) (-2, 8] (B) (048] (C)[4, 8] (D)[-1, 8]
Comprehension - 3
Letf: R —» R is a function satisfying f @2-x)=f(2+x) andf(20-x)= f(x), V x € R . For this function f
nt-1 answer the foliowing.
648  |ff(0) = 5, then minimum possible number of values of x satisfying f(x) =5, forx € [0, 170, is
(A). 21 (B) 12 (€)1 (D)22
649  Graphofy=f(x)is
(A) symmetrical about x = 18 (B) symmetr!cal about X8
ment-1 (C) symmetrical about x = 8 (D) symmetrical about x = 20
ment-1 )
830 iff(2) #1(6), the :
{A§ ﬁ)J:d;rzllentarll riod of f(x) is 1 (B) fundamental period of f(x) may be 1
a4 (D) fundamental period of f(x) is 8

(C) period of f(x) can't be 1

{,I:

|
il

'

T

-

[

e
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Comprehension -4 55 C
If £- (0, ) — (0, =) satisfy f(xf(y)) = ¥’y (@ € R), then
{#
651 Valueof a is
(A)4 (B)2 (€) 42 D)1
i
n
652 p fN"C, is
r=1 (‘
(Ayn.27"" (B)n(n—1)2""*
(Cyn2"-"+n(n—1)2"-2 (D)o (
6.53 Number of solutions of 2 f(x) = e*is
: .56 !
(A)1 (B)2 (C)3 (D)4
£
SECTION -V : MATRIX - MATCH TYPE (
6.54 Match the column
Column -1 Column-1I (
(A) The number of possible values of k if fundamental (P) 1
= 1
period of sin~! (sin kx) is 2 is
(B) Numbers of elements inthe domain of (@) 2
f(x) = tan~'x + sinz X+, sec7'x is
6.57
: i : i [ TX x) .
(®) Period of the function f(x) = sin (7) . cosec (ﬂ?) is 0 3
(D) If the range of the function f(x) = cos™ [5x] is {a, b, ¢} (s) 4
A " -
anda+b+c= —Z-,menusequalto
(where [.] denotes greatest integer)
- ® 0
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L g55 Column-—|

6.56

6.57

Resonance®

TomF « 1
(A) Function f : [0- 3] = [0, 1] defined by f(x) = vsinx is

(B) Function f : (1, ©) ~> (1, ) defined by fix) = X+3 s
1

4n

: n '

. 2
(B)  Function f: (2, ) - [8, «) defined by f(x) = = is
X-2

Match the column

Column —-1I

(A) If smallest positive integral value of x for
which x2 — x — sin™'(sin 2) < 0 is A, then
3+ Ais equal to
(B) Number of solution(s) of 2[x]=x + 2 {x} is
(where [ ], {.} are greatest integer and least integer
functions respectively)

©) If X2 + y2 = 1 and maximum value of x + yis —J—Z:;— ;

then A is equal to

(D) f(x+%] +f(x~%) =f(x) forallx € R,

then period of f(x) is

Match the column

Column -1

(A)  If function f(x) is defined in [-2, 2], then domainof f([x| + 1) is

sin~'x +cos™' x+tan~' x ’
(B)  Range of the function f(x) = -

(©)  Range of the function f(x) = 3 |sin x| =4 |cos x| is

(D)  Range of f(x) = (sin~'x) sin X is

%> JEE (Advanced) - RRB &R

Column - i

(P)

@

(0

(s)

one to one function

many — one function

into function

onto function

Column —I1

(p)

(a)

)

(s)

()

4

Column ~II

(p)

(@)

)

(s)

)

(—=0,~4)

[—1| 1]

-4 3]

[o , -g—sirﬂ]
i
y > §
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6.58 Column -1 | Column - Il  Is
: 2%\ =
(A)  Domain of f(x) = sin™ (———-Zx ) is (P) [-2, )
2
-2 . o=
B)  Rangeoff(x)= 2 — is @ (= o0, =1 U [1; )
3x“ +1 o
©  Setofallvalues of p for which the function M (o -2]u(23,) S
f(x) = px + sin x is bijective is
D) I f: (=, 1]>A is defined by f(x) =x* - 3X, (s) 2,23 %
then set A for which f(x) becomes invertible, is
(t) (-, 0)
859  Match the range of functions given in column — I with column =1 7
Column - | Column - Il
A)  f(x)=xext-9 xe0,1] (P) [0,2] :
(B) fx)=13-x+[2+x|,xe[0,4] @ [5, 7]
© fx)=xt+ 22 +5, x € [yl (9] [0, 1]
O) fogi= . e, x ed=1, 0] (s) [5, 8] 7
SECTION - VI : INTEGER ANSWER TYPE
8.60 Find the number of solution of the equation ‘x =1 =2[x]- 3{x}
(where [x] & {x} denotes integral and fractional part of x) 7
6.61 If £(x) +f(y) +f(xy)=2+f(x). f(y), forallrealvalues of x &y and f(x) is a polynomial function with
f(4) =17, then find the value of f(5)/14, where f(1) = 1.
1) _ 2(1-2%) ; ’
i i = = i H ¢ X Xt
6.62 The functionalrelation f(x)+f (1__;) T is satisfying by the function f(x) = AX—T) . then find
value of A
6.63 Find number of integral solutions of the equation [x] [y] = x +y.
Here [ .]denotes greatest integer function.
7
; sin~'(sinx)
6.64 If domain of f(x) = i
() 7 | 1) 'S(@Db)u(c, ), then find the value of a + b + 3c.
09/ x:4)1092| 5
(T) oA 7

%ﬂesonance"
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TOPIC

7 LIMIT OF FUNCTION

s’E_CILO_N_'-L:—SlB-A‘GHT OBJECTIVE TYPE

e {sin[x—3]

74 x>0 | [x-3] ] . where [.] denotes greatest integer function, is equal to

(A) O (8) 1 (C) does notexist (D) sin1

fim X -
72 XLO [x (x = 1)|e=21, where [.] denotes greatest integer function, is equal to

(A)1 (B)0 (C)e (D) Does not exist
73 M ([ 321 —ax-b)=0then
(Aya=1,b=-2 (B)ya=1,b=1 (C)a=1,b=-1/2 (D) none of these

sinx* — x* cosx* +x%°

fim ;
74 i x‘(ez"‘ “1-2x%) is equal to

(A)O (B) — % (©) % (D) does not exist

75 fim (sec—;—) (¢n x) is equal to

x—>1

T C T © 2
(A)"zcnz B) 5 (©) 2¢n2 Vi
786 Set of all values of x such that 4im ____—1—-——5; is non-zero and finite number, where n e N, is
& 14 4tan”' 2x
T
1
3 1 ©) (1,1 (D) {-— o]
—_—— — B 0, — 1 1
(A){“] ® | ! :
1
7 fim nsinx is equal to:
x-0" (x) i
(A)1 ()0 (C)e (D) does not exist
78 fim 1n+2(n-1)+3(n=2)* - > Lt has the value :
28 12422432+ +n
1
L1 1 ©)~ (D) 1
(A)E (B 3 4
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7.9 S,: (sin x)®"x is an indeterminate form at x = 1
S,: (=) . (o) is an indeterminate form
. [x] .
S = becomes an indeterminate form when x — 0
{where [ ] denotes greatest integer function}
; it - . :
S \sat i is not defined . {where [ ] denotes greatest integer function}
() TFFT @ TTTT (COFFFT RIE
740 S, If M g~ AM g0x) exists, then it is not necessary that {im f(x) and A glx) will exist

S,: AM /x (logx?=0
. /i sinx
S, il { = } =1 (where {.} denotes fractional part function)
SR tncos®x _ 1
4 X—> 0 X2 2
(A)TTTF (B)FTTF (C)TTFF (@) FETF
741 S,:  AM (cos x)**=0
S {xe_ig‘_ {X}} =0, (where{}denotes fractional part function)
S, Iff)=2andf (4)=3 then L] X—f%_'—;ﬁ’g =F0
x+1, x<0
s, Iff)= 23 . then {ﬂin(} f(X)] =0 (where [ ] denotes greatest integer function).
2t X > 0 %
(AVFTTF (BYFTTF (G) BN (D) EERE
SECTION - Il : MULTIPLE CORRECT ANSWER TYPE
2%
f(x) = -x’] then
7.42 x) = ) g
. ] . . 1
(A) Am ) =—ah  (B) (5 =2 (©) AM fx)=e* () 4M fx)= 5

743  Whichofthe following is/are true
(A) If AmM {f(x) + g(x)} exists, then both £M f(x) and fim g(x) exist
(B) If M f(x)and £im g(x) exist, then fm (x) + g(x)} exists
(C)If Aim (x) and T g(x) exist, then fim f(x) g(x) exists

(D) If Am {f(x) g(x)} exists, then both (M f(x) and fm g(x) exist

744 Itxis areal numberin [0, 1]. then the value of .J:an I!'_’;‘o [1 + cos2™(n! nx)] is -

(A)1ifx ¢ Q (B)2ifx ¢ Q ©)1ifxeQ (D)2ifx e Q

so JEE (Advanced) - RRB { " (
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7.5 Which

1

A "

746 fX)=

(1d
(A)

©)

SECTIO!

7.18

719

7.2(

” i ’. ®
PNGesconance
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Which of the following limits tend to unity ?

7.15
lim Sin(tant) im  sin(cosx — lim (1-—cosx]
' =0  sint (B) t—lmz COS X ! (©) il—To g (B) xor2 x?
|
{ x+—;— , X<0
i f(x) = , identify t
7.16 240 % o fy the correct statement(s)
([1denotes greatest integer function)
. £im = :
ist (A) x50 [fO]=0 (B) AM f(x) does not exist
Lim f(x i ; f
© [x—)o ( )J Exists (D) ,f'jg [l (:)] does not exist
SECTION - il : ASSERTION AND REASON TYPE
alfx ., A il S 11X s n
747 Statement1: Ifa a, a, ... . a, >0, then lim 1 2 ; ..... n } g Ha"
i=1
Statement 2: If M (x) , 1, lim g(x) = e, then Iim 1300 = o im (1601503
(A) Both statement 1 and 2 are true and statement 2 is the correct explanatinon of statement 1
(B) Both statement 1 and 2 are true but statement 2 is not the correct explanatinon of statement 1
(C) Statement 1 true but statement 2 is false
(D) Statement 1 is false but statement 2 is true
n) 718 Statement-1 : fﬂ[‘g sin™' {x} does not exist

Statement-2 : {x} is discontinuous at x = 0 (where {.} denotes fractional part function).
(A) Both statement 1 and 2 are true and statement 2 is the correct explanatinon of statement 1
(B) Both statement 1 and 2 are true but statement 2 is not the correct explanatinon of statement 1

(C) Statement 1 true but statement 2 is false
(D) Statement 1 is false but statement 2 is true

2 3x2+1 : .
719 Statement 1 : If f(x) = i cot™ m , then fm:_ f(x)y=0and 4m f(x)=2
e = X—> X—>2"

Statement 2 : fim 6ot x=0.and AM cot'x=m

X—>

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

# JEE (Advanced) - RRB 2

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

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

. 1 g2 3 X _dm L, 6m 2 fim
7.20 Statement-1 : xf_])ng (7+7+—)(—2—+ .............. +x2) =y )(2 g X2 i Sy +
f (x) = f_'fg f.(x) + ff; (70 e o f'_[‘; f(x),neN

g] Statement-2 : fﬂ (f )+ Lo ooeee
| and 2 are true and statement 2 is the correct explanatinon of statement 1

' (A) Both statement 1

(B) Both statement 1 and 2 are true buts
(C) Statement 1 true but statement 2 is false
(D) Statement 1 is false but statement 2 is true

X—x®

tatement 2 is not the correct explanatinon of statement 1

.fB;ESDnance“’
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7.21

2 92 32 > 1 7.25
dim | o | = — i
Statement 1 : oL N x3 3
£ : i lim
Statement 2 : M (f (x) + £,(x) +....... + £,(x)) = MM f,(x) + N £ (%) #oveenenes * xa 0 7.2€
wheren ¢ N
: i 1

(A) Statement 1 is true, statement 2 is true, statement 2 is a correct explanation for statement 7.27

. i ment 1
(B) Statement 1 is true, statement 2 is true, statement 2 is NOT correct explanation for state

(C) Statement 1 is true, statement 2 is false
(D) Statement 1 is false, statement 2 is true

Cor
SECTION - IV : COMPREHENSION TYPE
Comprehension # 1 - 1aid off whees
A tangent line is drawn to a circle of radius unity at the pointAand a segment AB Is laid 9 wf i
length is equal to that of the arc AC, a straight line BC is drawn to intersect the extension O
diameter AO at the point P.
7.2
g 7.2
7.22  Thevalueof M PAis
(A) % (B)3 (C)0 (D) none of these 7.3
7.23  If tangent at C intersect extended PAat Q then the area of ACPQ is -
. 2 . 2 N
© {tane— sin 0(1+.ecot6)} o {tan0+ sin g(1fegote)} SE
2 0-sin® 2 —sin 7.3
1 sin?0(1-6cot6) 1 sin? 6(1+6cot )
- - ifang————
© 3 {mo* 0-sind (03 8-_sin®
lim area(ACPQ)
7.24 The value of aSsnt ————_sinz 0 is
1 !
(A) 3 (B)3 ()0 (D) not defined i
X \‘
Comprehension # 2 AL : j

4 .
. X . il

Let f(x) = AM fcosy=| g = M {1 . xo/e). Now, consider the function y = where
5 . y = h(x), )

h(x) = tan™ (g F'(x)).
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(c 4
dm (X)) P
725 .0t ¢n(g(x)) 'S €qualto
g ;
A) = g d "
W3 = 5 ©0 D)1 i
726 Domain of the function y = h(x) is I
(A) (0, =) (B)R
(C)(0,1) (D) [0, 1]
7.27 Range of the function y = h(x) is
b18
(A) [0. —] (_ n T W
2 Wniiss ©R © | 23
Ccomprehension # 3
Let f(x) = max {a, b, c}, where
e a= (m fim o']sinx|+o™ |cosx|
. o g1 qn +(1_n
: !
b= fim fim &"[sinx|+a™|cosx| T
Noo gt (Xn +0(.—n p(
= Zim T 2n ne=d
ES o {1+cos%+cos%+ ......... + cos! R]Then
728 Thevalueofais
(A) 2 |sin x| (B) |cos x| (C) |sin x| (D) %
729 Thevalueofb+c— % is
(A) [cos x| (B)2|cos x| —1 (C)|sin x| +1 (D) |sin x| + |cos x| i
7.30  Range of f(x) is t
i
A0, 1 B) |~ 1} = ©) [—1 2] "V
()[l] () 2' ‘\/E’ 2' I“E

SECTION - V : MATRIX - MATCH TYPE
7.3

Match the column
Column -1

(A) Let f- R — R be adifferentiable function and
XZ
i (D=0
f(1) = 1, f(1) = 3. Then the value of g i dtis
n
i [%V——ZJ is equal to
| i £im 11
| © it = Am 2 tant (), x>0, then G 110 1is
{where [.] represents greatest integer function}
&1
© [Z 7| -
r=1

(where [.] denotes the greatest integer function)

Column -1I h
(P) 0

ey =il

(r) 2

(s) 1l

(9] 4
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7.32

Match the column
Column =1 Y
0
(A) Letf: R —» R be such that f(a) = 1, f(a) = 2 and W
f2(a+x) e
M | —t—— = ek =
b [ fa) ] ek, then k
Py -1
- flT‘ cos(tan”'(tanx)) _ @ 1
x> e b
2
) fim Sin(cosx+1) _ (n) i
X7 [xj
cos| =
2
¢im xesn* _ X sin~!(sinx) E (s) 3
(D) x>0 sin? x — X sinx
Q) does not exist

SECTION - VI : INTEGER TYPE

7.33

7.34

7.35

7.36

1
Let f(x) = tixn—’i and fim (p01&x*)EY = ¢, then find

(where [.] and {.} denotes greatest integer and fractional part function respectively)

if M (/x4 paxPhax? ¥bx+2 ~ Ix* +2x3 —ox2 +3x—d ) =4, then (a+c)

X0
Forx>Oand¢1andneNand

/im : + l bk + .
o | jog 2.log 4 log4.log,3 log, 2"" . log, 2"

] =) log x , then find A

P= am . ;
£ [24 *%X“' +1XG‘ +1) ....... ((Zn)‘* +:11.) and T, (n*P) exists, then find a

«> JEE (Advanced)-RRB

8.3

8.4

8.5

8.6
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- Mathematics R
TOPIC

8 CONTINUITY & DERIVABILITY

S/Ec_ﬂg—'i -1: STRAIGHT OBJECTIVE TYPE

8.1 Nurzber of points where the function f(x) = max (|tan x|, cos |x]) is non differentiable in the interval (—m, m) is
(A) (B)6 €)3 (D)2

g2  Thefunction f(x) = maximum {Jx(Z — %), 2— x} is non-differentiable at x equal to :
(A) 1 (B)0,2 (©)0, 1 (D) 1,2

8.3 Afunction f: R — R satisfies
sin x. cos Y. (f(2x + 2y) — f(2x — 2y)) = cos x sin y (f(2x + 2y) + f(2x = 2Y))

Iff'(0) = —;— then :
(A) f'(x) = f(x) = 0 (B) 4f"(x) + f(x) =0  (C) f'(x) +f(x) =0 (D) 4f4(x) = f(x) =0

8.4 Let f: R —> R be any function and g (x) =?(1—) .Then gis
X

(A) onto'iff is onto. / (B) one-one if fis one-one
(C) continuous if f is continuous (D) differentiable if fis differentiable

8.5 If f(x) = [x] (sin kx)P is continuous for real x, then

(A) k e {nm,ne 1}, p>0 (B)k € {2nm,ne 1}, p>0
(C)kef{nm,nel},pe R -{0} (D)k € {nm,neL,n=0},p € R —{0}
X+2 x<0
86 f(x)=4{-x*-2 0=<x<1
X x21
then the number of points of discontinuity of |f(x)| is
(A)1 (B) 2 (€3 (D) none of these
ee/x _e—e/x
& T AN
8.7 f(X) - e1/x +e——1lx
k =)

(A) fis continuous at X = 0, when k=0 (B) fis not continuous at x = 0 for any real k .

() I (x) exist infinitely. (D) None of these

x ,  xeQ

88  The correct statement for the function f(x) = {_ R RO is
oot very where (B) f(x) is a periodic function
Wheantinuaieieyen (D) f(x) is aneven function

(C) discontinuous every where exceptatx=0

mber of points of discontinuify of function f(g(x)) is

x?), then the nu
(B) exact three

83 if f(x)=sgn(x) and g(x) = X(1 -

(A) exact two a1
(C) finite and more than 3 Dot
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- ument of Z) ! 818 () = sin™
840 The value of Argz+Arg Z,z=xX+tiy, VX Y€ Ris (Arg Z stands for principal ard 1 i
(A)O (B) Non-zero real number A X=5
(C) Any real number (D) Can't say
: rt function, t 8.19 Let 'f'be
841  If f(x) = maximum (cos X, —15 {sinx} |, 0 < x < 2m, where (.} represents fractional pa hen
number of points at which f(x) is continuous but not differentiable, i o) ' where
A C)3
(A)1 (B)2 © shifting
(A) cont
2xtanX — s P (C) non
842 Function f(x)= S i is continuous at X= %5 if k=
K , X= & 8.20 Which
(A) -2 (B)2 ©) = (D) no such values of k exists (A) 0
x2(e!’*y x#0 g21 Afun
843 Iff(x)= e is continuous atx =0, then (A) f(
k =0 (©)
({}denotes fractional part function)
(A) itis differentiable at x = 0 By k=1 Y ;
(C) continuous but not differentiable at x = 0 (D) continuous every where in its domain 8.22 Let
814 S1: |Iffis continuous and g is discontinuous at x =2, then f(x). 9(X) & discontinuous at x = a.
s2: fX)=2-x * Jx-2 is not continuous at X = 2. ((g))
s3: eflis differentiable at x = 0.
S4: If f(x) is differentiable every where, then [f[*is differentiable every where.
(A)TTFF (B)TTFT (C)FTEF (D) FFFT o
/ 8.23 >
815 S1: If Lim f(x) = Lim [f()] (where [ ] denotes greatest integer function) and f(x) is non constant
X—a X—a fl’E
continuous function then f(a) is an integer. (£
s2: cos|x| +[x|is differentiable at x =0 (F
g3: Ifafunctionhasa tangent at x =@ then it must be differentiable at x = a.
S4: If f(x) & 9(X) poth are discontinuous atany point, then there composition may e differentiable atthat
point. (
(A)FTFT (B)TFFT (C)TEFF (D)FFFT
(
816 Considerthe following statements.: 8.24
Sy If f'(a*) and fL(ar) sexist finitely at a point then f is continuous at x = a.
S,: The funetion f(x) =3 tan 5x — 7 is differentiable at all points in its domain. s
S,: THe existence of Lim (f(x) + g(x)) does not imply existance of Lim f(x) and Lim a(x). —EC_T‘
X=22L X—C X—C
S,: If f(x)< g(x) then f(x) < g'(X). 8.25
State, in order, whether SLS nSyeae true or false
(A)TTTF (B)FFTF (C) TFTF (D) TETT 3
SECTION -1i : MULTIPLE CORRECT ANSWER TYPE
[x2]+sgn(x—1), xs2 8.26
g47  The function f(x) = _where []and { } denotes GIF and FP ively i
sin{2x - 3} o F respectively IS
=

Resonance”.

Educating for better tomorrow

(B) differentiable atx = 2

(A) discontinuous atx=1
(D) discontinuous atx=2

(C) continuous and differentiable at x = 2
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.18

8.19

8.23
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s

)= sin~'(3x — 4x°%) is non-differentiable at

.
o 1 1
A X=7 B) x=— ©)x=1 (D) x =1

Let 'f* be a function whose graph is obtained by summing the ordinate values of the graph of functions ‘g’ and !

' where 'g'is obtined by shifting graph of ¢(x) = {Lc‘)X y ll : |lS 11 by one unit leftwards and'h'is obtained by
y X |>

shifting graph of ¢(x) by one unit ri i
{ ghtwards then f(x) is
continuous everywh
Eé)) non—differenti:ble ate:;e ‘ (B) differentiable everywhere
points (D) non-differentaible at 5 points

Which of the following function(s) has/have removable discontinuity at x = 1.

- —_L 25 210
(A) f(x) = | x| (B) f(x) = X3 1 (©) f(x) = 2_21—)( (Db /M
- x-—X

AAfufnctiioSnaf(xg'satiszies the r_elation fx +y) = f(x) + fy) + Xy (x +Y) V X, ¥ € R. If f(0) = —1, then
(A) f(x)is a p ynpmxal f‘?"Ct'O" (B) f(x) is an exponential function
(C) f(x) is twice differentiable for all x e R (D) f(3)=8

X
Let f(x) = I [t+1]dt, then
=
(B) f(x) is differentiable in [=4;. 1]

(A) f(x) is continuous in [-1, 1]
(D) f/(x) is differentiable in[~1,]

(C) f'(x) is continuous in [-1, 1]

[x]+1 5 1
fX)= xy+1 for f: [0, E) —( 5 31, where [ . ] represents greatestinteger function and { . } represents
fractional part of x , then which of the following is true.
(A) f (x) is injective discontinuous function
(B) f (x) is surjective non differentiable function

(C) min (Iim f()(),»lin;l f(X)) =f(1)
\x—1- X=pi=

(D) max (x values of point of discoutinuity) = f (1)

If f(x) = 0 for x < 0 and f(x) is differentiable at x'= 0, then for x> 0, f(x) may be

(A) x* (B) X (C) sinx (D) —x*?

SECTION - Il : ASSERTION AND.REASON TYPE

8.25

8.28

(C) Statement-1 is True, State '
_ (D) Statement-1 is False, Statement-2 1 True ‘

eatx=0

Statement 1 : [x°] I8 differentiabl
ble at x = a then [f(x)| isa

Statement 2 : If f(x) is differentia
(A) Statement-1 is True, Statement-2 is True; Statement-2

(B) Statement-1 is True, Statement-2 is True; Statement-2 is N
(C) Statement-1 is True, Statement-2 i; False
(D) Statement-1 is False, Statement-2 is True

Iso differentiable at x = a.
is a correct explanation for Statement-1.
OT a correct explanation for Statement-1

= ginx + [x] is discontinuous at X = 0.

uous & h(x) is discontinuous at x = @, then g(x) + h(x) will necessarily be

Statement 1 : f(x)

Statement 2 : If g(x) is contin

discontinuous at x = a. ' .
14 ment-2 is True; Statement-2 is @ correct explanation for Statement-1.

o Ensgghent- 10 T = Statement-2 is NOT a correct explanation for Statement-1

(B) Statement-1 is True, Statement-2 is True;
ment-2 is False




o Mathematics ®

8.27

8.28

8.29

8.30

8.31

(A) Statement-1 is True, Statement-2 is True; Statement-2 i

s> JEE (Advanced)-RRB &=

Statement 1 : f(x) = [x. sinx is differentiable at x = 0.
Statement 2 : If f(x) is not differentiable and g(x) is differentiable at X = a, then f(X). g(x) can still be
differentiable at x = a. .
(A) Statement-1 is True, Statement-2 is True; Statement-2is @ correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2is NOT @ correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True
Statement 1 : f(x) = [[x] x| in x € [1, 2], where [ ] represents greatest integer function: s T e
atx =2
Statement 2 : Discontinuous function is always non differentiable.
t explanation for Statement-1.

s a correc!
(B) Statement-1 is True, Statement-2 is True; Statement-2is NOT @ correct explanation for Statement-1

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

Statement 1 : Sum of left hand derivative and right hand derivative of f)E2—5x+6|atx= 2 isequalto

Zero.
Statement 2 : Sum of left hand derivative and ri

is equal to zero, (where a, b € R)

(A) Statement-1 is True, Statement-2 is True; Statemen
(B) Statement-1 is True, Statement-2 is True; Statement
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

ght hand derivative of f(x)=1(x= a) (x—b)latx=a (a<b)
t-2 is acorrect explanation for Statement-1.
-2 isNOT a correct explanation for Statement-1

Statement 1 : If f: R — R is a continuous function such that f(x) = f(3x) V X € R, then f is constant

function.
Statement 2 : If f is continuous atx = )l(lma g(x), then l‘_”; flg(x)) = f ()l(im g(x))
5 —a

1'is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(A) Statement-
2 is True; Statement-2 is NOT a correct explanation for Statement-1

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

Statement 1 : If f is continuous and differentiable in (a — 8, a + 8), where a, 5 € R and 8 > 0, then

f(x) is continuous at x = a.
statement 2 : Every differentiable function at x = ais continuous at x = a

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

(B) Statement-1s 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

o Mathematics ==

SECTION -1V

comprehension #
Letafunc

Answer il

g.32 Thenum
(M1

833 The funi

A -1,

8.34. Numbe
(M1

comprehens

cons

g(x)

8.35 f(x)
(A)

8.36 : a(x
(A)

8.37 |Iff
(A
Compreh
L

f

8.38




-2 segua'to

ix=3 (a<b)

ent-1.
ternent-1

y f is constant

ent-1
stement-1

15 > 0, then

nt-1.
stement-1

%% ffis odd, which of the following is Lefth

Mathamatics X
=

w . IV : COMPREHENSION TYPE a
> £1 "
i A : i ‘

Let & function is defined as f(x) = | RS REg _where [ . ] denotes greatest integer function.

: b ] 1

22 -1 | ——ex=2

L 2

Answer the following question by using the above information.

The number of points of discontinuity of f{x) is

A1 (8)2 (©)3 (D) None of these

The function f{x — 1) is discontinuous at the points

‘A»_«—é B) -~ 1 (©)0 4 (D)0, 1

2 - s ~2
Number of points where [f(x)| is not differentiable is
(A)1 (8)2 (©)3 (D)4
comprehension — 2 h

ax’ +b , 0<x<1
2bx+ 2b , 1<x<3 and

Consider two functions y = f(x) and y = g(x) defind as f(x) =
(a=1)x+2a-3 , 3<x<4

ox? +d 0<x<?2
g\x)=~dxfB—c . 2 <ae3
>+b+1 , 3<x<4

fix) is continuous at x = 1 but not differentiable’abx = 1, 1f

(A)a=1,b=0 (B)a=1,b=2 (C)a=3,b=1 (D) aand b are integers

: g{x) is continuous at x = 2, if

Ae=1,d=2 (B)c=2,d=2 (C)c=1,d=-1 (D)c=t,d=4

[f f is continuous and differentiableat x = 3, then

e 1 - aMWE 1 ga-lp--2 Da=2b=1

\)a——3,b-—3 ()5‘3- "_3 () _3' __3 ()a—2,b—-2-
Comprehension # 3

Left hand derivative and Right hand derivative of a function f(x) ata point x = a are defined as

. o f@-fa=h) _ fa+h)-f@
)= Wm = Salily | == and
. fa+h)-f(a . f@)-fla=h) _ = f(a) - f(x) 2
f(a)= lim, (—‘h)’(—) = R Jm | [espectively. ‘ %

Let f be a twice differentiable function. .
and derivative of f at x=-a N

f_(h_—_a%:_f(_al (C) lim el siectl) f_f;a"_h)_. (D) lim _J__f(—a)—f:\—a-h)

h—-0%t h—>0~

o jm f(a—?)—f(a) ® m

h
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8.39  Iffis even Which of the following is Right hand derivative of frat x=2a.
: i

) lim F@farh) @ lim i@l%&lii‘l ‘
h-0- h h=>0%

_ —f(-a)+f'(-a=h) il ) FERdl)
(C) lim_ — i = s

e eion ol M) _ iy SOOI et

h—0 h h—0 =h
(A)fis odd " (B)fiseven
(C) fis neither odd nor even (D) nothing can be concluded

Comprehension # 4 ;

There are two systems S, and S, of definitions of limit and continuity. In system S, the definition are as
usual. In system S, the definition of limit is as usual but the continuity is defined as follows :
A function f(x) is defined to be continuous at x = a if

@ lim f(x)- lim f(x)| <1 and
X—>a X—>a
(ii) f(a) lies between the values of lim f(x) and lim f(x) if fim f() = fim, f(x)
x—a~ x—a® X—a Xx=>a
else f(a) = lim f(x) = lim f(x)
X—a x—>a’
X207 Jax <0 3x+3 0
841 Iffx)=4 29 , x=0 and g(x)= 2.8 . x=0 < then consider statements
213 x>0 =X +27 , XM
(i) f(x) is discontinuous under the system S,
(ii) f(x) is continuous under the system S,
(iii) g(x) is continuous under the system S,
which of the following option is correct
(A) only (i) is true (BY only (i) and (ii) are true
(C) only (ii) and (iii) are true (D) all (i), (ii), (iii) are true

8.42 Ifeach of f(x) and g(x) is continuous atx.= a in S, then in S, which of the following is continuous
(A)f+g (B)f=g ©)f.g (D) None of these

8.43  Which of the following is incorrect
(A) a continuous function under the definition in S, must also be continuous under the definition in S
(B) A continuous function under the definition in S, must also be continuous under the definition in S2
(C) Adiscontinuous function under the definition in S, must also be discontinuous under the deﬁnitio1n inS
(D) A discontinuous function under the definition in S, must be continuous under the definition in S, §

SECTION -V : MATRIX - MATCH TYPE

844 Column-I Col .
(A) Number of points of discontinuity of f(x) = tan®x — sec2x in (p()) umn4 4
(0, 2n) is - j
(B) Number of points at which f(x) = sin-'x + tan-'x + cot-'x is @) 3
non-differentiable in (~1, 1) is q
©) Number of points of discontinuity of y = [sin x], x € [0, 27) ) 2
where [ . ] represents greatest integer function
(D) Number of points where y = |(x — 1)3| + |(x = 2)8] + [x = 3| i
non-differentiable ; 1+ i (8) 1
(®) 0

iRésonance" i
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g.a5 Colur
(A)

(B)

©

(8))

8.46 Colt
(A)

B8)
©
©)

SECTION

8.46 If f

847 et

[p+

848 ¢

849 | ¢
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M0 Column - II
845 Column - I 0
(A) Number of points where the function {P)
1+ cos%x T<x<2
f(x) = 1-{x} Osx<1 andf(1)=0is
| sinmx | -1<x<0
continuous but non-differentiable
X2e1/x  X#0
B 19=7 4  x=gthenf(0-) = (@ 1
© The number of points at which a(x) = / 5 is not (. “
) T+—
f(x)
differentiable where f(x) = ! 78
1+ —
X
(D) Number of points where tangent does not exist for the curve  (s) 3
y =sgn (x*-1)
(t) 4
846 Column—| Column = Ii
(A) f(x) =X is (p) continuous in (-1, 1)
(8) fix)= I x| is (@ discontinuous in (-1, 1)
(9] f(x) = |sin™ x| is ) differentiable in (0, 1)
(D) f(x) = cos™ |x| is (s) not differentiable atleast at one point in
()
; (t) differentiable in (-1, 1)
SECTION - VI : INTEGER TYPE
(7))l A
s < & -1 1
B 0 o T T | s differentiable In [0 2], ‘then & = o and
2cosnx+tan' X o, T<x<2 1
n 26 ¢ :
b= i & - Find k.2 + k2 {where [.] denotes greatest integer function}.
2
| x[P sinl+x|tanxlq , x#0
AT Letf(x) =< - X be differentiable at x = 0, then find the least possible value of
0 o =
[p + ], (where [.] represents greatest integer function).
: A
848 i f(x) = sin' 2x v1— x2 and the values of ' (1/2) +f (=1/2) is WX then find A
Lo f(x) is differentiable function & f(0) = 1. Also if f(x) satisfies f(x +y + 1) = (f(x) + Jf(y) )2

Y XY e R and f(x) = a(x + 1)°, then find (a + b)

()
Snce ﬁ
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TOPIC 9.10
SECTION - | : STRAIGHT OBJECTIVE TYPE
y d‘v
9.1 If y=e>cos xand y, + ky = 0, where y, = ,thenk =
(A) 4 (B) - 4 (C)2 (D)-2 9.11
2
92 Lety =e* Then [dzy] [d X) is:
dy?
(= (B)e > (C)2e7™ (D)2
‘ e y |
9.3 If y2 = P(x), where P(x) is a polynomial of degree 3, then 2| 4 y’ ¥ equals
AP +P' () (B)P"().P"(X) (C)P(). P (X) [Byconstant
9.12
2 2
9.4  Iff'(x)=—f(x)and g(x) = f(x) and F(x) = (f GD + (g G)) and given that F(5) = 5, then F(10) is equal
to
(A)5 (B)10 (€)0 (D) 15
x® sinx cosx BH(x)
9.5 ffx)=|6 -1 0 | (wherepis constant), then at x = 0, o is equal to :
B PR’
SE
(A)p (B)p? (C)-p (D)o
dy 9.1
9.6 If x¥=exY, then —— TR
(A) (1 + log x)”* (B) (1 + log x)™* (C)logx (1+logx)2  (D)logx (1 +logx)™
SN hen . atx=0i
9.7 If y=tan o , then o atx=0is 9
(A)1 _ (B)2 ‘ (C)In2 (D) none of these
9.8 A function g deﬁned for all real x > 0 satisfies g(1) = 1, g'(x?) = x® for all x > 0, then g(4) equals §
13 ' 67
(A 5 (B)3 ©) 5 (D) none of these
9.9 If f (x) = log x, then f'(log x) equals :
e logx 1
A) Jogx ® = () Xiogx (©) jogx

Resonance
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