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Class 11 Limits & Derivatives
Class XI

Limits:-

5x—4;0<x<1

Q.1
) Iff(x)={4x3—3x;1<x<2

Evaluate lim f(x)
x—a

Sol.1) ForLH.L.: f(x) =5x — 4
For RH.L: f(x) = 4x3 — 3x
LH.L = xli_)rerl_(Sx —4)
Putx=1—h&h->0
~LHL = ’lli_I}%(S(l —h)—4)
=>LHL=5-4=1
~LHL=1

Now, R.H.L.= Jcllr?+(4x3 —3x)

Putx=1+h&h—->0

~RH.L = }li_r)r(l)[4(1 +h)3 = 3(1+ h)]
>RHL=4(1)3-3(1) =1
~RHL=1

Since, LH.L.=RH.L. =1

~ lim f(x) Exists & lim f(x) = 1 ans.
x—-1 x—1

x—|x|

|ff(x)={T”‘¢°

2;x=0

Q.2)

Show that lirré f(x) does not exists.
X—

Sol.2) Here, for L.H.L. & R.H.L.

x — |x|
= {2
LH.L = lim [x_'x'

x-0" X

Putx=0—h=-h&h—-0

“LHL = lim (=2=)
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= LHL = Jim (50) = jim ()

= ’111_r>r(1)(2)
~LHL=2

Now, R.H.L. = lim [x—_lxl]

x-0tL x

Putx=0+h=h&h-0

#RHL = lim (h_:hl) = lim (%)

. (O) _ .. _
= RH.L = }ll_l’)r(l) (Z) = ’lllir(l)(()) =0
~RHL=0

Clearly L.H.L. # R.H.L.

lil’% f(x) does not exists ans.
X—

Q.3) 4x —5
f&)={x—4

X—m;x > 2

;X <2

Find value of r if lin% f(x) exists.
X—

Sol.3) ForLH.L f(x) =4x —5
ForRH.L f(x) =x—m
LH.L = xll)r£1+(4x -5)
Putx =2—h&h-0
= LHL = }11_%(4(2 —h)y=5) = }11%(8 -5)
= LH.L = lim(3)
=>LHL=3
Now, R.H.L. = lim (x — )
x—-2%

Putx=24+handh -0
=>RH.L = }ll_rg(z +h—-m)= ;11_1)1(1)(2 — 1)
~RHL=2-m
Since, LLH.L.=RH.L. =1
lirr% f(x) exists (given)

b g
~ LH.L =R.H.L

= 3—-2n=>m=—1ans.

Y-
Q4) Show that lim(el/ !
x—0 e /x+1

) does not exists.
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Sol.4) U1

For LH.L & RH.: f(x) = )

et /xs1
Yoy

LH.L = lim (&—
o (el/x+1)

Putx=0—-h=-h&h-0

Yy
~LHL = lim (e—1>

h—0 \e/x+1

Put directly h = 0

= LHL=9—21=-21 e™® =0
e ™41 0+1
= LHL=—1

Yy
Now, R.H.L. = lim (u)

x—0+ \e/x+1

Putx=0+h=h&h-0

Y
~RH.L = lim (“’1/—1)
h—0 \e /x+1
(don’t put directly h = 0) % form
1-—
= R.H.L. = lim ( el/h> divide by el/h
h-0\ 1+ i
_e Y
—SR.H.L = lim <%>
h—0\1+e /n
Puth=0
SRHL=1lim () =22 e =0
h—0 \1+e 1+0
=>RHL=1

Since, LH.L.#RH.L =1

lirr(1) f(x) does not Exists ans.
X

Q.5) at+bx;x <1
flx) = 4;x=1
b—ax;x>1

and if lirq f(x) = f(1), what are possible values of a & b ?
X—

Sol.5) For LH.L. f(x) = a + bx

ForRH.L. f(x) = b — ax

and f(1) = 4 (whenx = 1; f(x) = 4)
given, lim £ (x) = f(1)

=limf(x) =4
x-1
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= LHL=RHL=4

=>xli_>r£1_(a+bx) =}Clir£1+(b —ax) =4
Putx=1—h Putx=1+h
&h—-0 &h—0
:>}li_r>r(1)(a+b(1 —h)) =}Li_r}(1)(b —a(l+h)=4
a+b=b—a=4
>a+b=4&b—-a=4

Solvingwe geta = 0 & b = 4 ans.

Q.6) mx?+n;x<0
fx)=4nx+m;0<x<1
nx3+m;x>1

For what integers m and n does the lil‘% f(x)and lin} f (x) exists.
X— X—

Sol.6) Given that lil’l’(l) f (x) exists
X—

ForLH.L. f(x) =nx+m

L.H.L=R.H.L.

> xlir(r)l_ (mx? +n) = xlirglJr(nx + m)

Putx =0—h=-h Putx =0+h=nh
&h—-0 &h—0
;li_r)r(l)(m(—h)2 +n)= ’lli_%(n(h) +m)
=20+n=0+m

S=EM=N e ()

Given that chi_r)r(l) f(x) exists

For LH.L. f(x) =nx+m

ForRH.L f(x) =nx3+m

L.H.L. = R.H.L.

= xll_gl_ (nx +m) = xll)r% (nx3® +m)
Putx=1—h Putx=1+h
&h -0 &h—-0

= }li_r}(l)(n(l —h)+m) = flli_r)r}r(n(l +h)3 +m)

(put directly h = 0)

From (i) & (ii)
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m and n can be any integers such that m = n ans.

[x] +1;x<0
f(x)={ 0;x=0
x| —1;x>0

Q.7)

For what value(s) of a does the lirr(l) f(x) exists.
xX—

Sol.7) For LH.L. f(x) = |x| + 1

ForRH.L. f(x) = |x| — 1

LH.L = xli)rgl_(lxl +1)
Putx=0—h=-h&h->0

~LHL = }Li_r}(l)(l—hl +1) = }Ei%(h +1)=0+1
=>LHL=1

Now, R.H.L. = xlir(r)1+(|x| -1
Putx=0+h=h&h-0

~RH.L }li_r%(l—hl -1 = }lli_r)r(l)(h -1)=0-1
=>RHL=-1

Since L.H.L # R.H.L.

chi_rg f(x) Does not exist. ........ccceuu.. (i)

But we are given, chl_r)rlll f(x) exists. .......... (ii)

From (i) & (ii)

We conclude that a can be any real no. excepta = 0

~a€R-—{0}ans.

Q.8) 2x+3;x<0
f<x){3(x+1);x >0

Evaluate lim f(x)
x—1

Sol.8) For LH.L. f(x) =3(x+ 1)

Also for RH.L. f(x) = 3(x + 1)

LH.L = xll,r{l- 3(x+1)
Putx=1—h&h—-0
“LHL=limB1—h+1) =3(2) =6
=>LHL =6

Now, R.H.L. = xli_)r?Jr(B(x + 1))

Putx=1+h=h&h-0
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“RHLIMBA+h+1)=32)=6

=>RHL =6
Since LLH.L=R.H.L.

~ lim f(x) Exist and lim f(x) = 6 ans.
x-0 x-1

Q.9) aq, 03, A3 a, are any real numbers f(x) = (x — a;)(x — ay) (x — az).e..... (x — ay).

What is lim f(x)? Also compute lim f(x).
x—-a x-a

Sol.9) lerE f(x) = xh—gzl [(x —a))(x—ay))(x —ag) v o.. (x —ap)]
=(a; —ay)(a; —ay)(a; — az) v o.. (ag — ay)
=0(a; —ay)(a; — az)...... a; —a,
= 0ans.
)lci_r)r(llf(x) = }ci—rg[(x —a)(x—ay) . (x —ay)]
=(a—ay)(a—az)..... (a — ay) ans.

TYPE: 2 FACTORIZE

Formula: a? — b?, a® — b3, a* — b*, quadratic equation, cubic (hit & trial) L.C.M.
Q.lO) T xX—2 _ 1
Evaluate : }cl—rg [xz—x x3—3x2+2x]
Sol.10) ; x-2 _ 1
We have chl_I}} [xz—x x3—3x2+2x]
= lim |22 _ - L ]
x—1 Llx(x-1)  x(x*+3x+2)
= lim |[*=2 _ L ]
x-1 Lx(x-1) - x(x-1)(x-2)
[ e=2)2-1 ]
= I Do)
— lim [ x2—4x+4—1]
x—1 Lx(x—1)(x—2)]
T [ (x—3)(x—-1) ]
- ;lcl—I}} [ x(x—1)(x—2)]
T [ (x-3)
- ,lcl_rg _x(x—Z)]
_ a3y -2 _
O 2 ans.
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