CBSE Test Paper 02

CH-13 Limits and Derivatives

1 Lt zlog(l+z)

H Tems is equal to

a1

b. 2

a. all real x

b. allx[-1, 1]
c. alxe (-1,1)
d. all real x for which | x| > 1

l—cosx .
4. L is equal to
m_fo V14ax—1 q

b. /2
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10.

11.

12.

13.

14.

15.

c 1
1
d. 3

Ify = %then Yo =

6!

a. i)

b, (—2)-(2!)
(14=x)

c (—2).(6!)
(14—31:)7

d (2)-(6!7)
(1+x)

Fill in the blanks:

The derivative of 5 secx + 4 cosx is
Fill in the blanks:

The derivative of 22 — % is

-
Find the value of lim 2:"—4.
z—+/2 T +34/2z—8

7_
Evaluate lim £—28.
r—2 T2

Find the derivative of the following functions: cosec x

(2+2)*°— (a+2)"

r—a

Evaluate lim
r—a

Find the derivative of f(x) =1 +x + x2+x3+ . +xVatx=1.

2l 20

If f(z) = z , then show that lim f(x) does not exist.
2’ T = 0 z—0

Find the derivative of the following functions: 3 cot x + 5 cosec x

Find the derivative of (sinx + cosx) from first principle.
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CBSE Test Paper 02

CH-13 Limits and Derivatives

Solution
1. (b)2
log(1
Explanation: Lt w L2
z—0 —COS X T
— Lt (10g(1+w)> . ( z2 )
7—0 z l—cosz
= 1.+
2
=2
(-1)" H(n—1)!
2. () ————
Explanation: y = log X
1
y = T
1
y// — =
)
ylll — ?
" 1.2.3
y .y !
Yy = (=D)" " (n-1)!
Y=
—bty /b2 -4
3. (C)aHXl’ = Tac (-1,1)
Explanation: Domain of sin 'z = & € [-1,1] ...(1)
domain of —— =z € (—1,1) ...(2)

y/ (1—22)

Intersection of (1) and (2) will give (-1,1)
4. (@) 0
Explanation: Since when we put x=0, we get 0/0 form, So we have to use D'L hospital

rule:

Do the differentiation of numerator and denominator partially w.r.t X, we get :
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sin x
1
2 /1+x

By putting x=0 directly, we get 0.

(2).(6)
(l—i-ar:)7

5. (d)

Explanation:

-2
(H—alc)2

(2
(H—alc)3

_(9(-)(-3)

y1=

o)

Viaya Cham

(z+vD)(z—3) (2 +2)

8 lim —%=%  — Iim _
22 TH3V2-8 3 (2—V2)(z+4/2)
~ lim (z4++/2) (2% +2)

T—+/2 (z+4v/2)
_ (V2HV2)(2+2) _ 8v2 8

(VZ+4v2) 52 5

9. lim T2 — lim £-2
=72)7-1 [ 3101231 m;:g" _ nan—l]
=7 x 26
=T7x64
- 448
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10.

11.

12.

13.

Here f (X) = cosec X

. y _d

. f(z) = 7= (cosecx)
=-cosec X cot X

lim (z42)*2— (a+2)**
r—a r—a
: (z+2)2—(a+2P? | ST — @
= 11m
(z42)—(a+2) (@+2)=(at+2) | - 242 3 a+2
3 ' n
a+2)7 ! lim 222 — pan1]

x—a T7O
a+2)1/2

2
> (

2 3 50

Given,f(a)=1+x+xX“+X’ +... +X

On differentiating both sides w.r.t. X, we get
fi(x) =0 + 1 + 2x + 32 +... + 50x%°

Atx=1,

£(1) = 1+ 2(1)+ 3(1)% + ... + 50(1)*
=1+2+3+..+50

(0)(51) Ly nlet)
= 8 —vors | 3, = 25

z—|z| |

Given, f(x) = y ki
28 ifr=0
Now, LHL of fX) atx =10
. . - . (0—h)—|0—h
lim f(z) = lim Z =l _ lim ©=h)—0=H|
z—0~ f( ) z—0- T h—0~ (0—h)
[putting x =0-h as x — 0, then h — 0]
= lim 2" = lim 2" = lim 2 = 2

h—0~ h—0 — h—0
and RHL of f(x) atx=0

. . - . (0+h)—|0+h
lim f(z)| = lim ool lim (Oh)—[0+hl
z—0" f( )] z—0t % h—0* 0-+h
[puttingx=0+hasx— 0,thenb — 0]
— i h—h __
im — =
h—0"

Here, LHL # RHL

.. lim f(x) does not exist.
z—0
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14. Here f (x) =3 cotx + 5 cosec X
oo P(z) = %[3 cot z + 5cosec x|
= 36% (cotz) + 5% (cosecz)

= - 3cosec?x - 5 cosec X cot X

15. We have, f(X) = sinx + cosx

By using first principle of derivative
f’(a:) — lim f(z+h)—f(z)

h—0 h
. sin(xz+h)+cos(z+h)—sin x—cos x
o f'(xz) = lim (oth) (h )
h—0

- lim [ sin z-cos h+cos x-sin h+cos z-cos h— sin z-sin h—sin z—cos z]
h—0 h
+cosxsinyand cos (X+Yy)=C0SXCO0SY-sin X sin y]

[(cos z-sin h—sin z-sin h)+(sin z-cos h—sin z)+(cosz-cosh—cosx)]

[.-sin(x+y)=sinXxcosy

= lim

h—0 h

. sin h(cos z—sin z)+sin z(cos h—1)+cos z(cos h—1

= lim

h—0 h ( )

. inh . . sinz(cosh—1 . cosz(cosh—1)

= lim =2 (cosz — sinz) + lim ————+ lim ————

h—0 N ( ) h—0 h h—0 h

. . . —(1—cosh
=1-(cosz —sinz) + limsinz [(T)}
h—0

s —(1l—cosh . i
+ limcosz [¥} { lim— = 1]

h—0 h r—0 *
i . . . 1—cosh . 1—cosh
= (cosz —sinz) — sinz - lim ( —=— ) —cosz - lim( —

h—0 h—0
. . . 2sin2§ h . 2sin2§ h
= (cosz —sinz) —sinz - lim —= X + —cosz - lim —= X 7
. . 1 1 sing 1 1 sin 3
= (cosz —sinz) —sinz -2+ 7 lim | — X h—cosz-2- 7 lim — | h
250 ) 250\ %

= — si R Y — L1 e Tip ST
= (cosz —sinz) — 5 -sinz - (1) X 0 —coszx - 5 (1)><0[. :}:lg%) — —1}

=(cosx-sinx)-0-0

=COS X -SIn X
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