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SUBJECT : MATHS

Topic :-LIMITS & DERIVATIVES

1 (b)
We have,
lm&=l=* = |jm&—1=2 [Using L’ Hospital’s Rule]
x>0 X x-0 2% 2
2 (c)
1 40 1 5
40 e Y
Cx+1D)®Ux—18 % (2+5) =(4-3)
lim 1 = lim 2E
x—00 (2x + 3) x—00 x45(2 + g)
X
2+ 0)*@4 —0)> 25
(2+0)® 2%
3 (9
lim f(x) = lim ([x — 3] + |x — 4|)
x—3" x—3"
=Ilim([3—h—-3]+|3—h—4|)
h—0
=lim([—=h]+1+h)
h—0
=—1+4+14+0=0
4 (d)
We have,
lim{x + (x — [x]*} = lim x + lim (x — [x])?
x—=27 x—27 x+ 27
5 (d)
We have,
1-2/3x
2 3\ 1+2/3x
3x—2 1+4=+=
y (xz 4 ox+ 3)3x+2 | X x2 (1)1 1
m|————— = lim |[—————= =|=| ==
X—00 2x2 +x+ 5 X—00 1 i 2 2
245+ 3
6 (9
esinx _ X X(pSinX—x __ 1
i £ £
x—0|Sinx —x x—0 sinx —x
sinx—x
—1
=lim e* lim|——
x—0 x—0l SINX —X
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=e"x1=1

7 (b)

We have,

lim (log, 2x)'°8>
x—=1

= lim (log, 2 + log; x)'o8<>
x—1

limlog; x

. " 1
= lim (1 4 logy x)1/ 108 = g1 085
x—1
limlog; 5
= e*! 82 — elogz5
8 (a)

f(x) is a positive increasing function

> 0<f(x) < f(2x) < f(3%)

f2x) _ f(3x)
= 0<1<f(x) <7
f(2x) f(3x)

= lim1 < lim

li

e S 2 @ S am @

By Sandwich theorem

il 22
x—o0 f(X)

9 (<)

LHL = lim f(x) = lim x* -3

x—>3" x—>3"
=9—-3=6
And RHL = lim f(x) = lim 2x + 5
x—3* x—-3*
=2%x3+5=11

~ 6and 11 are the roots of equation
Required equation is

x% — (sum of roots)x + (product of roots) = 0

= X2 —(11+6)x+(11x6)=0

= x*—17x+66=0

10 (c)
We have,
n() 0
£ = xsin (= , X #E
0, x=0
1
s~ lim f(x) = limf(0 —h) = lim —h sin(——)
x—=0" x—0 x>0 h
1
= lim f(x) = limh sin (—) =0
x—0~ x—-0 h
Similarly, we have lim f(x) =0
x—0*
Hence, lim f(x) =0
x—0

1
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11 (d)
We have, f(x) %

y 1 b 1 | =m— h + |
x_)lmn f(x) = 1mf( m—h) = m Sn(— 7= k)
li h =1li h =1
= o m f(x) h_>0 sm(rc + h) h_r)r(l) sinh
and,

y _ 1 b _1 | =T+ h + 7|
x_}lmﬂ f() 1mf( T+ h) im m =T+ h)
= lim +f(x) — hinm -1
Hence, lim f(x) does not exist

X—>—T1
12 (d)
We have,
3
i D S® _ gy
x—3 X —
_x 1
Now, f (x) = (18— 2)3/2:]( 3) = (9)3/2 9
13 (c)
We have,
5 X
¥+l _ 7x+l 5'(7) —7 5x0-7
lim —————— = lim = =7
X—00 Sx —_ 7x X—00 (E)x _ 1 0 — 1
7
14 (d)
We have,
A=t i=1,2,onand a1 < ay < ... < ap_1 <

Ix —al
Let x be in the left neighbourhood of a,. Then,
x—a;<0fori=mm+1,..n

and,
x—aq;>0fori=1,2,..m—1

(x—a)

= = Afori=mm+1,..n

PO ey
v xX—a;

= =1fori=1,2,..m—1

X — Qi

Similarly, if x is in the right neighbourhood of a,,. Then,
x—a;<O0fori=m+1,..,nandx—aq; >0fori=1,2,..m
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X —Qa;

Ai=—F—=—1fori=m+1,.,n
VA= —(x—ay)
tAT xX—a;
A= ‘=1fori=1,2,.,m
X — Qa;

Thus, we have
lim (41 4;..4,) = (—=1)» ™

x—=an,

and,

lim (A1 AzAn) = (_1)n—m

x—ak,

Hence, lim (47 4,...4,) does not exist
X—ap,

15 (a)

We have,

A+x)1=x)A+ 21 —xY)..(1 +x*"H(a —x*)
o1 [+ 01—+ D)1 —2) (1 — )
. (1 + x2) (1 — x2n+2)m(1 + ¥ (1 — xm)
-1 (1+x0)1—-x)1+x3)1 —xY...1 —x™)

1+ x2n+1 1— x2n+2 1+ x2n+3 1— x4n
= lim{ X 5— X 3 - 2]
-1 1+x 1—x 1+x 1—x"
' x2n+1+1 x2n+2_1 x2n+3+1 x4n_1

= lim X— X—3 X .. X—
-1 x+1 x¢—1 X+ 1 xt—1

_ x2n+1 _ (_1)2n+1 x2n+2 ] (_1)2n+2

) ml{ =D TR () }
x2n+3 _ ( _1)2n+3 x4n — ( _1)4n}

X [ x3— (_1)3 X X—xZn_ (_1)271

2n+1 2n+2 2n+3 4n
= 1 X 2 X 3 X ... X %
A
C{emyp T
16 (a)
We have,
lim °&% = Jim —— =0 [By L’ Hospital’s Rule]

x>0 X Xx—oo N X
17 (b)

lim L0=2 — im /022 L
= f'(9) x (ﬂ)

JF) +3

343
=fO)x333=
18 (a)

3
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We have,

0,if x| <1
lim x*" ={1,if x| =1
n—oo oo, if [x| > 1
1
1= -1, |x| <1
s f(x) = lim 7 = lim 0, x| =1
nowq g = noe| 1, x| >1
x2n
19 (b)
eX—el 1 e @D_q 1
lim———— = —-lim—— = ——
o1 x—1 exs1 x—1 e
20 (c)
n xn

. lim ——————
oo X"+ 1 now (14 1/x")x

= lim =1
—00 1
n-oo ] 4 o
ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B C C D D C B A C C
Q 11 12 13 14 15 16 17 18 19 20
A D D C D A A B A B C
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