MATHEMATICS Limits, Continuity & Derivability

.Additional Problems For Self Practice (APSP)

PART -1: PRACTICE TEST PAPER

This Section is not meant for classroom discussion. It is being given to promote self-study and self
testing amongst the Resonance students.

Max. Marks : 120 Max. Time : 1 Hr.
Important Instructions :

1. The testis of 1 hour duration and max. marks 120.

2. The test consists 30 questions, 4 marks each.

3. Only one choice is correct 1 mark will be deducted for incorrect response. No deduction from the total
score will be made if no response is indicated for an item in the answer sheet.

4. There is only one correct response for each question. Filling up more than one response in any question
will be treated as wrong response and marks for wrong response will be deducted accordingly as per
instructions 3 above.

1. Which of the following is correct ?( where [.] and {.} denotes are greatest integer function and fractional
function)
0 lim {x) =1 o lim[x*] = 1 - lim+/x =0 @ lim[cos x] =0
2. Which of the following not in indeterminant form ?
2
. 1-cosx . X4 . [sinx] o
lim lim lim—— lim sin?  x
() *° X (2) *72 X2 (3) *° 2x (4) x>z
i (2X=3)(¢° %)
3. o1 2x74x-3 _
-1 2 4 -3
(1) S () 10 (3) 10 (4) 10
i Ja? —ax+ x? —+Ja? +ax+ x?
4. x=0 Ja+x—+Ja-x =
3 1 3 1
(1) @ (2)-2° @2’ (4) @
im tan2x —2sinx
5. x—0 XS —
1
(1) 2 (2)2 (3)3 (4)0
"m10" -2 -5"+1
6. x>0 fncosx =
(1) n24n5 ) —n248n5 3) —28n24n5 4) 28n28n5
m 2 —+/3cosx —sinx
7 x—nl6 (6X _ T[)Z -
1 1 1 1
(1) 8 (2) 36 (3) 2 (@) 9
lim 2_771
8. x>m2 X(X—n/2) _
1 1
——n2 ——n4
(1) nd ) 4 A3) ndn2 @) ™
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(4)0

(4)

13
@-9

(4"

41

22 11
(4) 245

(4)-3

(4)4

. ., sinx
lim [mln(y -4y + 13)—}
x0 X1 (where [.] denotes the greatest integer function) is
(1) 8 29 ()7
-2 1
x) = {3X X <
If 2-X, X21,then
lim f(f(x))=0 lim f(f(x)) = -1 limf(f(x)) =1
(1) x> (FGx) (2) " (FCx)) (3) *1 (f(x))
2
nm{ma;32+4wx+bﬁ_2
If X+ ,thena+b=
1 2 19
(1) 10 3 @3 °
1
|in,;|](cosX)sm(ncos2 x) _
(1) 1 (2) e1/2n (3) e—ﬂ.‘ZH
i 1?2 -22+32-42 +5%2 _ __upto nterms
= n’ , (Where nis odd) =
1 1
1) 2 (2 2 (3)-1
lim i— L =
x>0\ x2  sin?x)
1 1 1
(1) 2 @ 3 3 ©
Which of the following function is not continuous Vv xeR ?
e +1
1) € +3 (2) V2cosx +3 (3) VSIN(x)+1
2xtanx — , X # kil
COS X 2
KX = = I
f(x) = 2 is continuous x = 2 |, then k equals to
(1)-2 (2)2 30
Number of integral values of x for which
S }
f(x) = L1+ %° (where [.] denotes greatest integer function) is discontinuous is -
(12 )1 (3)3
ax® +2

= lim

. n—sw y2n a+1; . .
The number of values of a for which f(x) X7 +a+1 jscontinuous atx = 1, is

(1) 2 20 )3
{xQ —ax+3, xisrational
If £(x) 2—X, X is irrational

(1) (2, ) (2) (==.3)
1 1

(3) (=, -1) U (3, =)

(4)1

, Is continuous at exactly two points, then possible values of a are.

(4) (-1.3)

lfy =t +2t-15 \where t= X—2 | then number of points where f(x) is discontinuous is

1)1 ) 3 (3) 2

(4)0

lim (f(x)) = 0
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30.

x-2, x<0

2
Iff(x) = {4—x , x>0

, then number of values of x for which f(f(x)) is discontinuous is:
(32 4)3

(1o 21
f(xX) = xcosx — sinx, then which is correct
T r
(1) f(x) = 0 has exactly one root in (0, 2) (2) f(x) is increasing in x€ (0, 2)
z -1 i
(3) Range of f(x) in x€ (0, 2)is (-1,1) (4)f(x) = 2 has exactly one root in (0, 2)
[ x| +1
x|+ x]+1)
(x) = 1 X=0 then f(x) is
(1) continuous but not differentiable at x = 0 (2) discontinuous at x =0
(3) differentiable at x =0 (4) continuous and differentiable at x = 0

{min{x, x*}, x>0
Let f(x) = max{2x, x* -1},x < 0

Then which of the following is incorrect.
(2) f(x) is continuous at x =0 (2) f(x) is not differentiable at x = 1
(3) f(x) is not differentiable at exactly three points(4) f(x) is differentiable exactly three points

X

If f(X) = (X2— 4) |[Xs — 6x2 + 11x — 6] + x| then the set of points at which f(x) is not differentiable is
(1){1, 3} (2){-2, 2,0} (3){-2,0,3} 4 {-2,2,1,3}
The value of a and b if
-1 .
f(x):{aﬂan (x+b) ,x.21
x <1 is differentiable at x = 1 respectively is

1
3 ¥xyeR

A differentiable function f is satisfying the relation f(x+y) = f(x) + f(y) + 2xy(x+y) — and
4
f(0) = 3, then f(x) =
4 4x a2
1) 3 +x 2) 3 +x @) 3+ 3 (4) 0

{||x|—3|, for |x|<4
If f(x) = 5-Ix| for |x|>4 , then number of points where f(x) is non-differentiable is
(13 (2)0 37 (4)5
2 —_—
mf(3h+3+h) f(3) _

i - _
If f(3) = 4 and f(1) = 2 then " f(3h—h? +1)—f(1)
1)2 (2) -2 (3)3 @1

iim 12X

s x equal to (where [.] denotes the gneatest integer function)
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(1o 21 3)2 (4)3

Practice Test (JEE-Main Pattern)
OBJECTIVE RESPONSE SHEET (ORS)

Que. 1 2 3 4 5 6 7 8 9 10
Ans.
Que. 11 12 13 14 15 16 17 18 19 20
Ans.
Que. 21 22 23 24 25 26 27 28 29 30
Ans.

PART - Il : PRACTICE QUESTIONS

fim{ cos (\/m) - cos(\/;) }

The value of *—= is
1)yo 21 3)-1 (4) limit does not exist
fim X" -1
IFf(x) = »>+ X +1 | then range of f(x) is
(1){0, 1} () [-1, 1] 3){-1,0,1} 4 (-1, =)
n(1+{x})

&im {X} . .
The value of x>0 is (where {x} denotes the fractional part of x)
W1 @ 1 (3) M2 @) 2

sin X

.1 _ X

o -5 - -
x50 is (where [-] represents greatest integral part function)
1)-1 21 3)0 (4) does not exist

.?|m (S”’])(Jx—sinx
The value of *7° \ X is

1

1 2 -1 3 e (4) €

;
1, 00
) _ o 2im e _
The polynomial function f(x) of degree 6 satisfying : x>0 =ez,Iis-

(1) 2xs + asxs + asXs (2) 2Xa + asxs + asXs (3) 4Xa + asxs + asXs (4) None of these
lim x% sin(px) 1

Leta, B € R be such that *>* X =SINX  Then 6(a + B) equals

7 2-7 (3) 12 43

2im
If x>0 (cos x + a sin bx)wx = ez, then the number of possible pairs (a, b) is / are
(1) 4 (23 3)0 (4) infinite
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sin{cos x} i
R , X —+(- J—
X-m/2 2
1 x=1
If f(x) = 2 where {.} represents the fractional part function, then
n lim n
(1) f(x) is continuous at x = 2 (2) 2 f(x) exists , but f is not continuous at x = 2
lim lim
(3) 72 f(x) does not exist. @ Tzfx) =1
The left-hand derivative of f(x) = [X] sin (T1x) at X = k, (k is an integer), is
(1) (-Dk (k=1) 1t @) (Dk1(k=1) T (3) (-1)k krt (4) (—1)k-1 krt

If a function f: [-2a, 2a] - R is an odd function such that f(x) = f(2a — x) for x € [a, 2a] and the left hand
derivative at x = a is 0, then find the left hand derivative at x = —a is

@M1 (2)-1 3)0 (4) not defined
{max f(t), 0<t<x, 0<x<1
Let f(x) = x — x2 and g(x) = sin. mx, x>1 , then in the interval [0, «)

(1) g(x) is everywhere continuous except at two points
(2) g(x) is everywhere differentiable except at two points
(3) g(x) is everywhere differentiable exceptat x = 1

(4) none of these

Let [x] denote the integral part of x € R and g(x) = x — [x]. Let f(xX) be any continuous function with
f(0) = f(1), then the function h(x) = f(g(x)) :

(1) has finitely many discontinuities (2) is continuous on R

(3) is discontinuous at some x = ¢ (4) is a constant function.

A point (x, y), where function f(x) = [sin [x]] in (0, 21) is not continuous, is
([.] denotes greatest integer < Xx).
(1) (3,0) (2) (2,0) (3)(1,0) (4) (4, -1)

If f(x) takes only rational values for all real x and is continuous, then the value of f'(10) is

(o (2) 5 (3) 10 (4) can't say

2
Iff(x) = [x2] + V 3 , where [.] and {.} denote the greatest integer and fractional part functions respectively,
then-

(1) f(x) is continuous at all integral points (2) f(x) is continuous and differentiable at x = 0
(3) f(x) is discontinuous for all x € I — {1} (4) f(x) is not differentiable forall x € I .
2
a—a?-x2 - X
2im - 4
LetL = *° X ,a> 0. If L is finite, then
Kl 1
Ha=2 (2a=1 (3)L= 64 @)L= 32

A function f(x) is defined in the interval [1, 4] as follows :
{Ioge[x] , 1<x<3
(x) = [log. x|, 3<x<4

the graph of the function f(x) ([.] represents greatest integer function)
(1) is broken at two points
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19.

20.

21.

22.

23.

24,

(2) is broken at exactly one point
(3) does not have a definite tangent at two points
(4) does not have a definite tangent at more than two points

T T
—X—— X<——
2 2
—COS X ~Lexzo
2
x-1 , 0<x<1
ffpg= LM X o x> ey
z
(1) f(x) is continuous at x = — 2 (2) f(x) is not differentiable at x = 0
3
(3) f(x) is differentiable at x = 1 (4) f(x) is differentiable at x = — 2

Letf:R - R,g:R - Rand h:R - R be differentiable functions such that f(x) = xs + 3x + 2,
g(f(x)) = x and h(g(g(x))) = x for all x € R. Then
1
(1) g@= 1 (2) h'(1) = 666 (3) h(0) = 16 (4) h(9(3)) = 36
If f(x) = min {1, X2, X3}, then
(1) f(x) is continuous V x € R
@) fx)>0,vx>1
(3) f(x) is not differentiable but continuous Vv x € R
(4) f(x) is not differentiable for two values of x

ig(x), x#0
| x|
Let g: R - R be a differentiable function with g(0) = 0, g'(0)= 0 and g'(1) # 0. Let f(x) = 0, x=0
and h(x) = ex for all x € R. Let (foh)(x) denote f(h(x)) and (hof)(x) denote h(f(x)). Then which of the
following is(are) true?
(1) f is differentiable at x = 0 (2) h is differentiable at x = 0
(3) foh is differentiable at x = 0 (4) hof is differentiable at x = 0

el :

Let f(x) = sin for all x € R and g(x) -2 sin x for all x € R. Let (fog) (x) denote f(g(x)) and
(gof) (x) denote g(f(x)). Then which of the following is(are)true?
[+ [+
(1) Range of fis 22 (2) Range of fog is 22
3) 0g(x) 6 (4) There is an x € R such that (gof)(x) = 1

Leta,be Randf: R - R be defined by f(x) = a cos (|xs —x|) + b|x| sin(|xs +x|). Then fis
(1) differentiable atx =0ifa=0andb =1

(2) differentiable atx =1ifa=1landb =0

(3) NOT differentiable atx =0ifa=1and b =0

(4) NOT differentiable atx =1ifa=1andb=1

Comprehension # 1 (Q.25 and 26)
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25.

26.

27.

28.

29.

C0S2 —C0s 2X
2
tfog= X 1Xl then
£im
x>1 f()() =
(1)2sin2 (2)-2sin 2 (3)2cos 2 (4) -2 cos 2
2im
x—-1 f(x) =
(1)2sin2 (2)-2sin 2 (3)2cos 2 (4) -2 cos 2
Comprehension # 2 (Q.27 to 29)
{x+a if x<0 { X+1 if x<0
. 2 .
Let f(x) = |x-1] # x=0 and g(x) = {(x-1y+b if x=0 , Where a and b are non-negative real
numbers.
The composite function gof (x) =
Xx+a+1 if X <-a x—a+1 if X <-a
(x+a-17+b if —a<x<0 (x+a—-1%+b if —a<x<0
x> +b if 0<x<1 x*+b if 0<x<1
(1) (x-2¥+b if x> 1 @) (x-272+b if x> 1
x+a-1 if X <-a Xx+a+1 if X <-a
(x+a-1°+b if —a<x<0 (x+a-1%+b if —a<x<0
x> +b if 0<x<1 x*+b if 0<x<1
3) (x=2Y¥ +b if x>1 @) (x+2) +b if x>1
If (gof) (x) is continuous for all real x, the values of a and b are respectively
1)o,1 21,0 32,1 41,2
For values of a and b obtained in previous question, gofatx =0 is
(1) differentiable (2) continuous but not differentiable
(3) discontinuous (4) differentiable but not continuous

DIRECTIONS : (Q. 30 to Q. 33)

30.

31.

32.

Each question has 4 choices (1), (2), (3) and (4) out of which ONLY ONE is correct.
(1) Both the statements are true.
(2) Statement-I is true, but Statement-II is false.
(3) Statement-I is false, but Statement-II is true.
(4) Both the statements are false.
£im
Statement -1: x>= (Ix+2x+ 3x+ .............. +nx )x=n
£im
Statement-2: x>» (1+h)h=0

£im
Statement - 1:If x>0 (1+ax+bx)x=es, thena=3/2andbeR.
1
lim (14 x)x
Statement - 2 : x>0 =e
Let f and g be real valued functions defined on interval (-1, 1) such that g" (x) is continuous, g(0) # O,

g'(0) =0, g" (0) # 0, and f(x) = g(x) sin x

lim
Statement - 1 : =29 [g(x) cot x — g(0) cosec x] = f"'(0)
and
Statement - 2 : f'(0) = g(0)
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0 {s } { gim S x}
33. Statement -1 *7° X 0 X1 where [.] represents greatest integer function.
fmh(g(x)) _ (&m g(x)) . fim
Statement -2 x—3 = h\x—a , if y =h(A) is continuous at A = x»a g(x).
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Bl APSP Answers

PART - |
1. (4) 2. (3) 3. (4) 4. 2) 5. (3) 6. (3) 7. (1)
8. (4) 9. (1) 10. (3) 11. (4) 12. (3) 13. (1) 14. )
15. (3) 16. (1) 17. (3) 18. (4) 19. (3) 20. 2) 21. (3)
22. (4) 23. (1) 24, (4) 25. (1) 26. (1) 27. (3) 28. (4)
29. (1) 30. (3)

PART - I
1. 1) 2. ©) 3. ©) 4. 1) 5. (4) 6. 2) 7. 1)
8. (4) 9. (3) 10. 1) 11. (3) 12. (3) 13. (2) 14. (4)
15. (1) 16. (1) 17. (1,3) 18 (1,3) 19 (1,2,3,4)20. (2,3) 21. (1,3)
22. (1,4) 23. (1,2,3) 24. (1,2) 25. (1) 26. (1) 27. 1) 28. 2)
29. 1) 30. 2) 31. 2) 32. 1) 33. (1)
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