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ALLEN®

Continuity

CONTINUITY

Let a function f: R — R be defined as

sinx—e* if x <0
f(x)z a+[—x] if 0<x<l

2x-b if x2>1
Where [x] is the greatest integer less than or equal
to x. If fis continuous on R, then (a + b) is equal
to:
(1) 4 @3 (32 (CN

Let f: R — R be defined as

}»|x2—5x+6|’ x<?
|J.(5X—X2 —-6)
f(x)=7 nx-2)
Xt X >2
u ,Xx=2

where [X] is the greatest integer less than or equal to
x. If fis continuous at x = 2, then A + pis equal to :
(1) e(—e+1) 2)e(e-2)

31 4)2e-1
Let f: (—E,Ej — R be defined as

3a

(1+ | sin x [k —%<x<0
f(x)= b , x=0
ecot4x/c0t2x 0<X <E
’ 4

If f is continuous at x = 0, then the value of 6a + b’
isequal to :

(HDl-e @e-1 @B)l+e (@e

Let a, b € R, b # 0, Define a function

asinE(x—l), forx<0

f(x)=

tan 2Xx —sin 2x

e , forx>0.
X

If f is continuous at x = 0, then 10 — ab is equal

to
1 1+%
—log, 4 , x<0
X 1-+
If the function f(x)= Kk . x=0
cos®x —sin x —1
, x>0
NI

. . 1 1 4.
is continuous at x = 0, then — + 5 + X isequal to :
a

(1) -5 @5 (3)-4 “4) 4
Let [t] denote the greatest integer <t. The

number of points where the function

f(x)=[x]|x2—1|+sin£ j—[x+l],xe(—2,2)

[x]+3
is not continuous is

If f: R —> R is a function defined by
2x -1

fx)=[x —1]005( jn, where [.]

denotes the greatest integer function, then f is :

(1) discontinuous at all integral values of x
exceptatx =1

(2) continuous only at x = 1

(3) continuous for every real x

(4) discontinuous only at x =1

Let f : R > R be defined as

2sin(—ﬂj, if x <—1
2

, if-1<x<1

sin(mx), ifx>1

fx)= |ax2 +X+b

If f(x) is continuous on R, then a + b equals:

(-3 2)-1 3)3 @1
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Letf:R —>Rand g: R — R be defined as

X+a, x<0
f(x)= an
|x-1|, x>0

X+1, x<0
g(x):{(x—l)2 +b, x>0
where a, b are non-negative real numbers. If
(gof)(x) is continuous for all x € R, then a + b
is equal to

cos(sinx) —cosx
X4

f(x)=

If the function
continuous at each point in its domain and

1
f(0)=—, then k is
0 .

11.

Let f : R —> R be a function defined as

sin(a+ 1)x +sin2x if x <0
2x

fx)= b ,if x=0
3

—W x>0
X

If f is continuous at x = 0, then the value of

a+bisequal to:

5 3
6] 5 (2)-2 3)-3 “ 5
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ALLEN®
SOLUTION 4. Official Ans. by NTA (14)
1. Official Ans. by NTA (2) asmﬁ(x ~1), x<0
. Sol. f(x)={ %
Sol. Continuous atx =0 tan2x —sin2x
—— x>0
+ _ 0 bx
f0)=f(0)=>a-1=0-¢
For continuity at '0'
=a=0 lim f(x)=f(0)
x>0
Continuous at x = 1 .
. tan2x —sin2x
. B = lim — s ="
f(17) =1(17) x—0" bx
3 3
=2(1)~b=a+ (1) 8 8
= lim =—3l -,
=>b=2-a+1=b=3 x—>0*  bx’
“a+b=3 38[l+i]:_ab
3 3!
2. Official Ans. by NTA (1) o 4=_ab
tan(x—Z) = 10—-ab=14
Sol. lim f(x)=lime *? =e¢'
x—2" x—2" 5. Official Ans. by NTA (1)
| | —k(x—2)(x—3) N Sol. If f(x) is continuous at x = 0, RHL = LHL = f(0)
Eirgf(X)z)}LI? (X—2)(X—3) = lim £(x) = li cos’x —sin’x =1 Vx* +1+1
u 2 Jim f(x) = lim i1 Jxil+l
A
For continuity p=e= —— = p=e, A = —¢’ (Rationalisation)
u)
)
lim — 230 (V)=
A+p=e(-e+1) x—0° X
3. Official Ans. by NTA (3) R X
lin}f(x)zlim_—ﬁn 4
Sol. lir%f(x) =b X0 =X 1_%

cot4x 1

lim xe®?* =e2 =b

x—>0*

3a 1
lim (1 +|sin x|)‘sinx\ —eX =e2

x—0"

3a 1
lim (1 +|sin x|)‘sinx\ —eX =e2

x—0"

a=1:>6a=1
6

(6a+b)=(1+e)

lim +
x—0" X X
— la —— .
Gk )
1 1
=— 4 —
a b
So l+l=—4=k
a b
:>l+l+i=—4— =-5
a b
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Sol.
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Official Ans. by NTA (2) 9. Official Ans by NTA (1)
. on [f 1 f 0
f(x) = [x] x> 1| + sin g k! Sol. glf(x)] = (x)+ ()<
X+3 (Fx)-D*+b f(x)=0
3-2x7, 2<x<-1
x2, -1<x<0 x+a+1 x+a<0&x<0
f(x) = £+1 0<x<l |X—1|+1 |X—1|<O&XZO
2 . elfCol= (x+a-1)?+b x+a>0&x<0
XX +l+—, 1<x<2 2
2 |(Ix=1]-1)"+b [x-1]>0&x>0
discontinuous atx =0, 1
1 —00, — —
Official Ans. by NTA (3) xrat X €(-0,a)&x € (~0,0)
|x—1]+1 Xxeo
F =1, Z =
orx=nne glf (ol (x+a-1)2+b xe[-a,0)&x (~0,0)
. . 2x -1
LHL:hmf(x)=hm[x—1]cos( > jn (|x—l|—1)2+b xeR & xe[0,,)
=0 x+a+l1 X € (—o0,—a)
. . 2x -1
RHL =lim f(x) = llm[x—l]cos( X2 Jn gdfl=| x+a-1>+b  xe[-a,0)
(x-1]-1)*+b  xe[0,)
=0
fm)=0 g(f(x)) is continuous
= LHL =RHL = f(n)
) ) atx=-a & atx =0
= f(x) is continuous for every real x.
Official Ans. by NTA (2) 1=b+1 & (a-1)2+b=>
f(x) is continuous on R b=0 & a1
= f(I) = f(1) = f(17)
= a+b=1

Ja+1+b|= lim sin (7x )

a+1+b=0=a+b=-1 (1)
= Also f(-1) = f(-1) = f(-1")
)l(i_{nIZSin(_—;XJ=|a—1+b|
a—1+b|=2
Eithera—1+b=2ora-1+b=-2
a+b=3 ..2) ora+b=-1 ...(3)

from (1) and (2) = a + b=3 = - 1(reject)

from (1) and 3) = a+b=-1

10. Official Ans. by NTA (6)

cos(sinXx) —cosx

Sol. lim - =1(0)
x—0 X
. [(sInX+X) . (Xx—sinXx
2sin sin
: ( 2 J ( 2 J 1
= lim Z =—
x—0 X K
. SsinX + X ){ X —sinXx 1
= lim?2 S =—
x>0 2X 2X K
2><(1+1)><l><l=i
2 2 6 K
=K=6
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11. Official Ans. by NTA (4)
Sol. f(x) is continuous at X =0
liroqf(X)=f(0)= ligl,f(X) (D)

£0)=b (2

sin(a+1)x N sin2xj
X 2X

lim f(x)= lim[
x—0" x—0"

a+1
=—+1 .3
> 3

. C Ax+bx® =x

Jim 60 = lim ===~

Mim (X +bx’ —x)
x>0 bxs/z( ,x+bx3 +\/;)
Jx

=lim =

o0 \/;(\/1 +bx* + 1)

Use (2), 3) & (4)in (1)

(4

N | =

l=b=a—+1+1

2 2

= bzl,a=—2
2

a+b= —




