MATHEMATICS

Chapter 13: LIMITS AND DERIVATIVES
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MATHEMATICS § LIMITS AND DERIVATIVES

Important Questions

Multiple Choice questions-

Question 1. The expansion of log(1 — x) is:

(@) x=x2/2+x3/3—.....

(b) x+x2/2+x3/3 + ........

() x+x2/2=x3/3+........

(d)x=x2/2-x3/3—.....

Question 2. The value of Limysa (a % sin X — x x sin a)/(ax?> —xa?) is
(a) = (ax cos a +sin a)/a?

(b) = (a x cos a—sin a)/a?

(c) =(axcosa+sina)/a

(d) =(axcosa—-sina)/a

Question 3. Limys1 [1+ X+ X2+ c.covvees +x19] is

(a)0

(b) 1

(c) -1

(d) 2

Question 4. The value of the limit Limx=o {log(1 + ax)}/x is

(a)0

(b) 1

(c)a

(d) 1/a

Question 5. The value of the limit Limxso (cos x)cot?* is

(a)1
(b) e
(c) /2

(d) e

Question 6. Then value of Limyxs1 (1 + log x = x)}/(1 = 2x + x?) is
(a)0

(b) 1
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(c)1/2

(d)-1/2

Question 7. The value of limyso {(x +y) x sec (x +y) —x x sec x}/y is
(a) x x tan x x sec x

(b) x x tan x x sec x + X x sec X

(c) tan x x sec x + sec x

(d) x x tan x x sec x + sec x

Question 8. Limyxso (ex? — cos x)/x? is equals to

(a) 0

(b) 1

(c) 2/3

(d) 3/2

Question 9. The expansion of a*is:

(a)a*=1+x/1! x(loga) +x*/2! x (log a)®> + x> /3! x (log a)> + ...........
(b) a*=1-x/1!x (loga) + x* /2! x (log a)>?—x3 /3! x (log a)® + ...........
(c)a*=1+x/1x(loga)+x*/2x(loga)®+x3/3x(loga)+........
(d)a*=1-x/1x(loga)+x*/2x(loga)>—x*/3x (loga)®+...........
Question 10. The value of the limit Limnso (1 + an)®™is:

(a) e

(b) e®

(c) e*

(d) e
Very Short Questions:

) x2-9
1. Evaluate lim
x—-3 Lx=3

sin 3x

2. Evaluate lim
x—0 5x

3. Find derivative of 2x.

4. Find derivative of vsin 2x

sin? 4x

5. Evaluate lim —;
x->0 X

2_.n
6. What is the value of lim (x 2 )

x—-a xX—a
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7. Differentiate %x

8. Ify = e *Find 22
dx

x15-1

9. Evaluate lim
x-1x10-1

10.Differentiate x sin x with respect to x.

Short Questions:

1. Prove that lim (eX—1) =1

x—0 X

2. Evaluate lim@@ =1
x—1 (2x%2+x-3)

x tan 4x

3. Evaluate lim
x—0 1—cos4x

_ (1-tan )
"~ (1+tan )’

=7
(1+sin 2x)

4. Ity Show that;l—z =

5. Differentiate eV¢eot¥

Long Questions:

1. Differentiate tan x from first principle.

2. Differentiate (x + 4)°® From first principle.

3. Find derivative of cosec x by first principle.

4. Find the derivatives of the following fuchsias:
|1] .\'—;'; \11) \’,,\_

5. Find the derivative of sin (x + 1) with respect to x from first principle.

1 _ (3x+1)( 29x-1)

Assertion Reason Questions:

1. In each of the following questions, a statement of Assertion is given followed by a
corresponding statement of Reason just below it. Of the statements, mark the correct
answer as.

ax* +bx+ ¢
Assertion (A) lim y is
x—1 ex” +bx +a

equal to 1, where a + b+c#0.

! 3

l

:‘2 is equal to —l

Reason (R) lim

X—=2 X +
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(i) Both assertion and reason are true and reason is the correct explanation of
assertion.

(ii) Both assertion and reason are true but reason is not the correct explanation of
assertion.

(iii) Assertion is true but reason is false.
(iv) Assertion is false but reason is true.

2. In each of the following questions, a statement of Assertion is given followed by a
corresponding statement of Reason just below it. Of the statements, mark the correct

answer as.
. ’ ) Sin ax _ a
Assertion (A) lim ———is equal to -.
x—0 bx b
. sinx
Reason (R) lim —— =1L
x—0 X

(i) Both assertion and reason are true and reason is the correct explanation of
assertion.

(ii) Both assertion and reason are true but reason is not the correct explanation of
assertion.

(iii) Assertion is true but reason is false.

(iv) Assertion is false but reason is true.

Answer Key:

MCQ:
(d)-x=x2/2-x3/3—......
(b) = (a x cos a—sin a)/a?
(b) 1

(c) a

(d) e/

(d)-1/2

(d) x x tan x x sec x + sec x
(d) 3/2

(a)a*=1+x/1!x (loga) +x*/2! x (log a)>+x3 /3! x (log a)® + ...........
10.(c) e®®

© 0 N o U A~ WDNPR

Very Short Answer:
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(x+3)(¥=3)
lim ——————=
=i (3=3)

3+3=6

1

d .
2X = ———==—sin2x

d r
—afsin2x =
dx 24Jsin 2x dx

= X% 2 cos 2x

R4fsin2x
cos2x

N Jcos2x

_ sin®4x ., .. (sindx)
lim x4 =lim| =" | x16

x=0 x°4° =0\ 4x )

=1x16=16
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10.

— xsinx=xcosx+sin vl
dx

= xcosx+sinx

Short Answer:

1. We have

e -1

1}3;
. PR :
\t\*w?_—m—%ﬂku-;—il
l x 1— A — x: ]

lim | || € =TT
( _Ix: X
|5
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=1+0=1

(2x-3)(fx-1)

lim — '

x-=1 [2x'+x—3_3
|'2x—3'|l'\f._’—1l|

=lim

=1 (2x+3)(x-1)
(2x-3)(x-1) (Nx+1)

lim — X

=1 (2x+3)(x=1)  (x+1)

I'Z.Y—E‘II'}\U
lim
=1 (2x+3)( ) (Ve +1

(2x~ 2x18

lim

"*c’YTwn¢r+J| l’>1~3uqr+1;

o
T 10

. Xxtandx
lim ———
x=0]1—casdx

xsin 4x
=lim

*=0 cos -hl 2sin’ 2x

. 2xsifi 2xcos 2x
=lim

= cos 4x(2sin * 2x)

| B

fcos2x 2x 1)
o —
lcosdx sin2x 2)

= lun

1 lim cos 2x
=—==—Xlim | — '
2 lim cos4x =01 sin2x )

Ax=ai

A N
X |

=—>11 —
9]

2| =

(1—tan x)
L —
(1+tan x)

d d
) Il-*-tanxl—ll tan x)—(1—tan x)—(1+tan x)
a) dx dx

dx (1+tan x 'jl‘
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(1+tan x)( —sec’ x) —(1—tan x)sec” x

(1+tanx)”
_ —sec’ X— tanacsEC x—sec’ + tanasEc- x
(1+tanx)”
a —2sec’ x B -2
(1+tan x)° s |, siex]
- cos” x| 1+
cosx |
-2
;| cosx+sinx
%\.ﬁ:_ _
L Tosix ]
-2 i

cos” x+sin” x+2sin xcosx l+sin-x
d'l.' e |

dx  1+sin2x

Hence Proved.

5.
Letl—Em
E:i ﬁ_ PRt sfcot x
de dx X

= —C0sEc X

2feotx

—coscec e

2+jeotx

Long Answer:
1.

flx)=tanx

flx+h)=tan(x+h)

f(x+h)- f(x)

"

fH(x)=lim

tan (x+ /) —tan x

=lim .
) ”
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sin{x+% sinx

cos{x+Hh) cosx
b

~ lim

. sin{x+h|cosx—cos|x+k)sinx
= lim - —
s fcos|x+#jcosx

, sin| x+h—x| |vsin(A-B|=
= lim - - | :
=~ hecos|x+ flcosx | sin Acos B —cos Asin B

: zinh
= lim- —
A= cos| X+hlcos x

i sinh
g =0 h - ! l_ . sinh —|

lim cos{x+h)cosx cosx.cosx | g =1
A=y

= — =8&C X
Cos x

3

:etf[x1=fx+41f
flx+h)= [’.w:+f:+-l]E

flx+h)—f(x)

5 =Y

(x+h+4) —(x+4)
lim

= )

H

(x+ht 4)° ={ x+4)

oo dim ——— .
= [l (x+htd)—(x—4)

"; —ﬂ nel
= na

; cosep | W Him
6i{x+4) | =2 x—a

= 6(x+4)

proof let f( x)= cosec x

flx+h)=f(h)

h

By def. f(x) = __Le'

cosec|x+ /) —cosec x

— L{.

"
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1 1

sin(x+h) sinx sin x—sin (x+ i)
= -Lt- : b 4 = Lr- b . i !.' . -
2=l n =Y hsin| x+a)sin x
< xX+x+h . x—x+h
2C0s S sin 5
= ‘L{ T - .-' r - =
= asin|x+na)sinx

el vi )i _E)
2C0s, xX+— sin, ——
' 70 it R 1

:LZ’_ - . —— ~
=0 hsin(x+h)sinx

Fi ;? "-.II :

Lt cos x+— , h

2, \ 2) Sin —

= Lt =

cosx.L+sin(x+h) 2.

| >

cosXx
=————— 1=—cos ecxcot x
sin x.sin x

(i) letf(x)=, o] =_.":":—i:—3x+i: 1
o) x o\ x/

=x —x7 —3x+3x7d ff wrid. we get

f(x)=3%a —(=3)x" —=3x1+3x(-1)x~

(3x+1)(2x-1) i 3p1 2471

Vx yfx

(ii) let f(x) =

1 1
=6x—3x'+2-x .d: ff wrt xweget
1. == [ 1Y) 4
x)=6x1-3x—xx I14+0— —Zix!
s g i

I
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let f(x)=sin(x+1)

flx+h)=sin{x+h+1)

s on o Floebhy—F (o)
fix)=lim :
. R h |
sin{ x+h+1]—sin|x+1}
— lam
=l h
3 | x+h+1+x+1| . | x+h+1—x-1
drcos |sin |
| 3 | 3
= lim = —= =

| T
[
lcusi x+1+— |51n—
¥ ¥
= lim - -
P 2
. h
_ " sin —
- lim 3 cos _1:+1+:‘;><1im £
=l | ,2.'3

-
¥

= cos( x+1)x1=cos(x+1)

Assertion Reason Answer:
1. (iii) Assertion is true but reason is false.

2. (i) Both assertion and reason are true and reason is the correct explanation of
assertion.
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