NCERT Solutions for Class-XI Maths

Chapter-13 Exercise-13.1
NCERT Math Class 11
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At x =0, the value of the given function takes the form. a0 -0
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2x+3 <0
Find lim,_,,f(x) and lim,_,/(x), where f(x)={3f++i) >0
X > X
2x+3, x<0

3(x+1), x>0
limHO_f(x) = limx_)0[2x + 3] = 2(0) +3=3

The given function is f/(x) ={

lim_f(x)=lim, 3(x+1)=3(0+1)=3
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x2—1,x>1
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= lim f(x) =lim(—x* ~1) = (-1’ 1) =~1-1=-2

x>l
Here lg{lf(x);t}glnf(x)

~ lim f(x) does not exist.
x—l

Evaluate lim_,f(x), where f(x)=4 x> #0
0, x=0
M x#0
The given functionis f(x)=1 x’
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It is observed that lim _ _f(x)#=lim_ . f(x).

Hence, lim_,, f(x) does not exist.
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Given function is f(x) = —,x#0
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= lim f(x)= lim = hm——hm(l) 1

x—>0" x—>0" |x| x>0 x x—0
Here lim /(x)= lim / ()

lirr(} f (x) does not exist.

Find lim_f(x), Vvherelf( )=|x|-5

The aiven function is f (x)=|x|-5.
lim  (x) = lim| [x| -5

= !Ciilsl(x—S)[ =x]
=5-5

=0

lim £ (x) = lim([+{ - 5)

= lmsl(x—S) =x]
=55

=0

~dimf(x)=lim___ f(x)=0

Hence, lim;f(x)=0

a+bx,x<1
Suppose f(x)={ 4, x=1andif 1irr11 f(x)=f (1) what are possible values of a and b?

b—ax x>1

4,%=1

Given function is f(x) —{1 +bx,x<1
b—

X, x>1

And llmf(x) £(1)
= lim f'(x)= =lima+bx = a+b(l)=a+b

x>

=>11mf() lmb ax=b— a(l):b—a

x—1* x—
Here, f(1) =
*ygﬂﬂﬂgfﬁkgﬁﬁkfm
So,at+tb=4andb-a=4
Solving the above two equations, we get
=>a=0andb=4
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Ans. The possible values of a and b for the given function f(x) are 0 and 4 respectively.

Let a,,a,,..., an be fixed real numbers and define a function

f(x)=(x-a)(x—a,)...(x—a,).

Whatis lim_,, f(x) ? For some a#a,,a,...a,, compute lim_, f(x).

x—>a

The aiven function is f (x) =(x—a,)(x—a,)...(x—a,)
i ()= B (- ) (- )-(x-,)]
:[lijg(x—al )}[lilg(x—az )}...[ligl;(x—a,l )}
=(a,-a)(a,-a,)..(a,-a,)=0
- lim/ (x) =0
Now,}(iilalf(x)=£iil;1[(x—al)(x—a2)...(x—an)]
fimG=aip:-a.) - {lins-a.)|
=(a—q)(a-a,)....(a-a,)
.'.£i£12f(x)z(a—al)(a—az)...(a—an)
|x|+1,x<0
If f(x)=5 0, x=0
|x|—l,x>0

For what value (s) of a does lim f'(x) exists?

Given function is f(x) = [x|+1,x <0
0,x=0
x|-1,x>0

There are three cases.
Case 1: Whena=0

i/ (x):

= lim f(x)=lim | +1) =lim(—x+1)=-0+1=1
> lim /(x)= lim (e =1) =lim(x—1)=0-1=-1
Hee li (v} i /(1

« lim f (x) does not exist.

Case 2: Whena <0
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lim £ (x):

X—>a

= lim f(x)=lim (jx+1)=lim(-x+1)=—a+1

x—a x—a

= lim f(x)=lim (| +1) =1

X—a

- tim () =lim £ (x

'm(—x+1) =—a+1

—a

)=lim f (x) =—a+1

~ lim(f(x)) exists at x =a when a <0

Case 3: Whena >0
lim f (x):

X—>a

= lim f(x) = lim (|

= lim f(x)=lim (|x]

x—a®

o lim £ (x)=lim 7 (x

~1)=lim(x—1)=a-1

xX—a

~1)=lim(x—1)=a—1

X—a

):limf(x)za—l

~ lim(f(x)) exists at x =a whena >0
Ans. lim f(x) exists for all a # 0

x—a

If the function f'(x)

f(x)=2
ot

lim,_, =z

N lim,_,(f(x)-2) :
limﬁl(x2 —1)

=lim _,(f(x)-2)=
=1lim_,(f(x)-2)=

=lim_,(f(x)-2)=

satisfies, lim _,~—5
- 1

7r1irnH1(x2 - 1)

(1 -1)

0

x—l

=lim_,, f(x)-lim,_,2=0

=lim,_,, f(x)-2=0

~lim_, f(x)=2

f(x)-2

=7 evaluate lim_,, f/(x).
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mx*+n, x<0

If f(x)=4 nx+m, 0<x<1 For what integers m and n does both lim f(x)and lim f'(x)
x—=0 x—1

nx’ +m. x>1
exist?
=mx’+n,x <0
nx +m, 0 <x <1

Given function is f(x) 3
n+m,x > 1

lim £ (x):

50
= lim / (x) =lim(mx* +n)=m(0)+n=0+n=n

= xliﬁr(l)}f(x)=£i£13(nx+m)=n(0)+m=0+m=m
}gr(}f(x) exists if n = m.

Now lgl}f(x)

= l@f(x)zl}%l(nx+m)=n(1)+m=n+m

= Pj?f(x)zlxii?("x} +m)=n(1) +m=n(1)+m=n+m
= Tim £ () =lim /() =lim 1 (x)

lin’]l f(x)exists for any integral value of m and n.
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