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DATE : Solutions DPP NO. :3

SUBJECT : MATHS

Topic :-LIMITS & DERIVATIVES

1 (@)
We have,
lim 22 =40 = i, 2= ¥'@  [ysing L Hospital’s Rule]
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' 2x2 —4f'(x) }
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2sec’xtanx f(sec’x)

= lim [Using Leibniz and L” Hospital’s rules]
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. f@g(x) — f(x)g(a) [0
lim —from
xoa xX—a 0
= |im [0~/ D9 [by L’ Hospital’s rule]

x—a 1-0

=f@g'(@ —f'(@g(@
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4 (a)
We have,
2 X
x“+5x+3
lim f(x) = lim |[———
x—>oof() x—>00(x2+x+2)
4y +1 \* i X(4xt1)
= lim f(x) = lim (]_ +2—) = e¥% XP+x+2 et
x—00 xX—00 x“+x+2
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. sin"tx —x ) A1 —x?
lim——— = lim— . 5
x=0 X°COSX x~0x°( — sinx) + 3x“cosx
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[using L’Hospital’s rule]

i 1 —4/1—x? 1441 —x?
= lim X

x>04/1 —x2x%(—xsinx +3cosx) 1+4/1—x?
1

=1
w0 [T — 22(1 + 1 — )
(—xsinx+ 3cosx)

_ 1 _ 1
11+ 1D)3B) 6
6 (o)
5 1\sinx
Here, lim (sinx)'/* + lim(l)smx — 0+ lime®® ©
x—0 x—0 X x-0
1

lim(sin x)*—0

x—0
as, 0< sinx<1

1

ilos/0 L x(‘?)

= g0 cosecx _ ex_,o—cosecxcotx
[by L’'Hospital’s rule]

limSiﬂtanx

= =el=1
7 (b)
x+1
3x —4\ 3
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x+1
—6 13
= lim [1 + ]
3542, 5ot
6 = x+2" 3
= [lim [1 + }
L"“’ 3x+2 ]
. —6 _x+1
lims—=Xx=—5— 1\*
= [t‘?]’“““’gx+2 3 [ lim (1 + ;) = e]
X—00

. —2x—2

— eil_fg, 3x+2 _ e_z/g

8 (c)
Putx=tanf= 6= tan ‘x
As x—0=60-0

] 1 __1( 2tan6 )
lim sin” [————

g—otan® 1+ tan?6
s P I
= };E%tan@ sin” (sin28)
20
= lim =2
g—otan b
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9 (<)
~ 2sin?3x . sin3x\2 9
lim——— = hmZ( ) X—-=18
x—-0 X x—0 3x 1
10 (a)
o at+ar-=2 . a‘loga —a*loga
lim————— = lim
x—0 X x—0 2x
[by L’ Hospital’s rule]
. a*(loga)? + a*(log a)?
= lim
x—0 2
= (log a)? [by L’ Hospital’s rule]
11 (b)
LHL = lim f(x) =limf(0—h) =1
x—=0" h—0
[~ (0 —h) is rational]
RHL = lim f(x) =limf(0+ h) =1
x—0* h—0
[~ (0 + h) is rational]
Hence, LHL=RHL=1
12 (c)
3 X
x — 3\* 1_;
lim ( ) lim 5
X—00 + 2 X—00 1 +_
5%
-3
= e— = e_5
o2
13 (b)
We have,
. x . n
il—{i 7 sin (ﬂ)
. (T
_ Sm(ﬂ) m_om siny mw N m
T e a4ty CaVeeYT gy
2x
14 (b)
feo @
lim—— = lim
x>0 X x—0 1
. tan* x
= lim =0
x—0 1
15 (c)
RHL = lim %{g(x) + (x)}sinx
x—-1*
1
= lim ={1 + x}sinx
x_>1+ 2
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1
=§.(1+ 1)sinl = sin1

and LHL= lim% =sinl
x—1"

Since, RHL=LHL=sin 1
lim f(x) = sin1l
x—1

16 (c)
Given, lim xz 1 _(ax+b)|=2
x—oo Lx“+ 1
x(l—a)—b_g+@
x x
= lim 1 =2
xmee 1+

x
This limit will exist, if
1—a=0
and b=-2
= a= 1
and b=-2

17 (b)

x—2 1
fO-f@ . x*=3x+2
lim—————= = lim
x—2 x—2 x—>2 X—2

x—2—(x*—3x+2)
= lim
-2 (x —2)(x* —3x + 2)
I — (x —2)?
= lim
w2 (X =2)(x=2)(x — 1)
=1
=—-1
18 (c)
f () 34 3 o
Teed o)
lim =lim
x-3 X — 3 x—3 1
3 g 3 1
=2/ fB)=2x3" x>
=27
19 (a)
Given, lim @9 = f(@) —g(@f () +9(@) _ 4

roa () — ()
Applying L’ Hospital's rule,

s limf(a)g'(X) —g@f'(x) 4
—a g @) —f(x)
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kg™ — kf'(x)

= llmﬁ =4
x—=a 9 (x) _f (x)
= k=4
20 (d)

We have,

. sinx . sinx

llm—2 = lim——

x=0 A/X x—=0 |x|

Now, lim 3= = lim®* =1
x—0" |x| x—0 xl

and, lim 2= = lim¥~* =1
x_)0+ |X| x—0 x

. sinx q
Hence, lim —= does not exist
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A A D A C C B C C A
Q 11 12 13 14 15 16 17 18 19 20
A B C B B C C B C A D
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