CBSE Test Paper 04

CH-13 Limits and Derivatives

1 Lt sin2(:1;+}llz)—sin2x
h—0

is equal to

a. sin 2x
b. 2sinx
Cc. sinxcosx

2

d. cos*x

2. 2 (sin"*(1 — x)) is equal to

dz
a -1
' v/ 2z —x?
1
' v 222z
1-2
C. —
(2z—22?) 2
d —L1
' v/ 2z —x?
R | | 2 dy
3. Ify=smn " xandz=cos \/1 x4, then — =
a. -1

4. Ify= \/m+\/m+\/m+...+tooo then% =

1

7R |



5.

10.

11.
12.

13.

14.
15.

y+1

Lt BR2-%;q equal to

r—0 2tanz

a1
1
b. 5
c 0
1
d. 3
Fill in the blanks: The value of the given limit lim x sec x is

Fill in the blanks: The value of the limit lim =——— is
z——1 z—1

Evaluate lim 3299
60 Sin bo

Evaluate lim Ocosecf.
6—0

Evaluate lim x sec x
rz—0

. -1
Evaluate: im ——.
z—1 -1

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q,
r and s are fixed non-zero constants and m and n are integers): sin"'x

Find the derivative of x™* + ax®1 + a2x™2 + .+ alv'1 x + a1 for some fixed real number

a.
Find the derivative of f(x) = tan (ax + b), by first principle.

Find the derivative of x sinx from first principle.
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CBSE Test Paper 04
CH-13 Limits and Derivatives
Solution

. (a) sin 2x
[sin(z+h)—sin z][sin(z+h)+sin z]

Explanation: Lt

h—0 h
LIt 2sin<2ﬂ—;h) cos(%);cos(@) sin(%)
h—0
= sin2x
. (© 1;933
(23:—.%2)5

Explanation: y = sin™ (1 — x)
=siny=1—=x
= (cosy)y’ = —1

:ﬁyw4yfmmw:j“%
cosy
1-x
= 3
(2:1:—:1;2)5
. (@1

Explanation: We have;
siny=xandcosz= 4/1 —x2 = cosz=cosy

Explanation:

y=,/(z+y)

Yy’ =z+y
2y =1+
(@ %

Explanation: The following limit is in the form of 0/0
= using L'Hospital rule;

tan® z
= wIif() (z2)+ (22 tan® z)+(tan =) (2x)
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10.

11.

12.

13.

x

— It (tan z)? . 1
z—0 z? 1+tan? z+ ( M)

1
=~ 3
0
_1
2

We have,
lim sinad i sinaf . lim sin b0
90 sin o o0 0 T o950 0
o . sinaf . . sin bl
= alim 5 <+ blim w0

6—0 ¢ 0—0
— - —
— a(1) +b(1) = &
We have,
lim @ cosecl = lim — 7= lim ,10 = %
6—0 6—0 S 6—0 %
Here lim xsecx

z—0
. E 1 : z _ 0 _
—aljliI(l)JBX cos T _>aljli>r(l)cos:c _T_O

z—1

When x =1 the expression ——

is a common factor in numerator and denominator. Factorising the numerator

and denominator, we obtain

3
lim &=L (form 9

z—1 2-1 0
. 1) (z*+z+1) .

:hm(m (e +a ):hm xX2+x+1=12+1+1=3,
rz—1 (55—1) rz—1

Here f (x) = sin'x

L fz) = L(sin"z)
— nsin™ L. di(sin x)
XL

N1y cosx

= nsin

Let f(x) = xM + ax®l+ a2x02 4+ +glx+

On differentiating both sides, we get

=1

a

n

assumes the indeterminate form % . Therefore, (x-1)
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P =nxl+am-1Dx"2+a2m-2)x"3+....+at1l1+0

On putting x = a both sides, we get
f(a) =na™! +a(m-1)a™? + a? (n-2)a3 +...+ a1l
=na™l+m-1atlt+m-2)at+.. +a™l

=a™l n+m-1D+m-2)+....+1]

1
[*. sum of n natural numbers = n(n; )]
1
Play= 2 gn1

14. we have, f(x) = tan(ax + b)

By first principle of derivative, we have
. flz+h)—f(z)
"(z) = lim —————
f ( ) h—0 h
— lim tan[a(z+h)+b]—tan(az+b)

h—0 h
sin(az+ah+b) sin(az+b)

cos(az+ah+b)  cos(az+b)

= lim -
h—0
_ [sin(az+ah+b) cos(az+b)—sin(az+b)cos(az+ah+H)
- hlir(l) h cos(az+Db) cos(az+ah+b)
— asin(ah)
- hlir(l) a-h cos(az+b) cos(ax+ah+b)
a . sin ah

hli% cos(az+b) cos(ax+ah+b) gp o ah
[ash — 0, then ah — 0]

a xlfﬂmﬁm$:q
i

~ cod (az+b) z—0

=a secz(ax + D)

15. We have, f(X) = X sinx
By using first principle of derivative,

_ i JEth)—f(2)
— lim (z+h) sin(z+h)—z sinz

h—0 h
(z+h)[sin z-cos h+cos z-sin h|—z sin z

= lim [*." sin(x + y) = sinx cosy + cosx siny]

h—0 h
— lim [ 2 sin z-cos h+z-cos z-sin h+h sin z-cos h+h cos z-sin h—z sin z |
- h—0 h

[z sin z(cos h—1)+z-cos z-sin h-+h(sinz-cosh+cosz-sin h)]

= lim
h—0 h



. z sinz(cos h—1 . i . h(sin z-cos h-+cos z-sin h
= lim (h ) 4+ limz - cosx - S”;h + lim ( - )
h—0 h—0 h—0
. . —(1—cos h) )
:CESIHCEhm T +XCOSX+SINnX
h—0
. . S:.ln2£ h .
:—2wsmw- hm 5 X Z"'XCOSX"‘SIDX
§—>0 hxz
2
. 9 1. sing )
:—33'811133'2111'11 3 X h + Xcos X +sin x
h —_
5—>0 2
= —zsin - %(1)>< 0+XCosSX+ sinx['.' lim 222 — 1
z—0 7T
= XCOS X + sin X
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