CBSE Test Paper 05

CH-13 Limits and Derivatives

1. If fbe a function such that f(9) =9 and f*(9) = 3, then Lt

z—9

2. Lt 21 jsequalto

r z—I
4

d. 2

f(z)-3

—~VF3

is equal to

3. Letf®)=x sin%, x#0, then the value of the function at x = 0, so that f is continuous

atx=0,is
a. -1

b. /2
c 1

d. 0

3/8+h—2
a Lt s

is equal to
h—0 h d
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5.

z—0 z

a. 1

Lt (tanx_gﬁ) sin(%) is equal to

b. areal number other than 0 and 1

c -1

Fill in the blanks: The value of limit lim

1

z3—1

z—1 =
z6—1

is

7. Fill in the blanks: The derivative of cosecx is
Find the derivative of 99 x at x = 0100

10.

11.

12.

13.

14.

15.

472 —1
2z—1 "

Evaluate lim
1

IE-)E

z’+a”
T+a

If lim
z—(—a)

Evaluate lim

= 7, then find the value of a.

sin(2—|—:13)—sin(2—m).

T

. T 1+x2—1
Find the limit lim z
z—0 z

. 2—4/3cosx—sinx
Evaluate lim V3

z—0

T % (6z—)’

Evaluate lim

VT2 (v5-V?2)

z—31/T0 z?—10

_az’+b . _
f(x) = Pt ili)% f(x) =1 and

lim f(x) = 1, then prove that f(-2) = £ (2) = 1.

T—00

2/6



CBSE Test Paper 05

CH-13 Limits and Derivatives

Solution

1. (@3

Explanation: Using L'Hospital;
f'(z)

= Substituting the given values; we get
=3
2. (d)2
Explanation: let z — 7 =t
tan<1+¢>—1
4
= Lt, y———

2tant
= Lt ———
150 (I—tant)(t)

=2
3. (d)0

Explanation: Here, if we directly put x= 0, f(0) = 0 * sin (1/0) = 0.

AtL.H.L, put x=0-h, Lt z.sin < £(0-h) = = 0.
z—0 r

AtRHL, putx=0+h, Lt z.sin 1 , f(0+h) = = 0.
z—0

Hence, L.H.L = f(0) = R.H.L.

f(x) is continuous at x=0.

4. (c) %

Explanation: using L'Hospital Rule;
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10.

11.

12.

-2
(3)+m)F
= Lt 3)—
h—0 1
1
=~ 13
o

Explanation: mIii;,O ( ta; - %) sin ( %)

= 0.Finite number =0

-C0Secx cotx

d
Here ——(99z) = 99
.". Derivative of 99 x at x = 100 = 99

422 -1 lim (2z+1)(2z—-1)

L 5e 1 M [using factorisation method]

= 7(-a)f=7=17a%="7
=a%=1a4=+1

sin(2+z)—sin(2—x)
z

24+x+2—x . 24+x—2+x
2 cos 5 sin 5

We have, lim
z—0

= lim
z—0 T

{ sinC —sinD = 2c05<#> -sin(%)}
. 2cos2sinx

= lim ==/~
x—0 z

= 2cos2lim =% = 2cos?2 { lim 222 = 1}

x—0 < z—0 <

Puty=1+x,theny —1asx— 0.
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13.

14.

L lim —
z—0 z y—1 y—1
1 1
. y2—12
= lim
y—1 y-1
1
1 s—1|..1:., Z"—a n—1
()77 [ tim = = nan
-1
)

. 2—+/3cosx—sinx
We have, lim v3 >
% (6z—m)

2—\/§cos( %+h> —sin( %—#h)

= lim
h—0 [6( 1—|—h> —WT
[puttmgx— =~ + hasx — 6,thenh—> 0]
Y [2—\/§(cos % "cos h—sin Esm h)— [sin % -cos h-cos %sin h“
= 11m
h—0 (m4+6h—7}
2—4/3 <—cosh——smh> <%cosh+\/7§sinh>
= lim
h—0 36h?
. (2—%cos h—i-\/Tgsin h—%cos h—gsin h)
= 11m
h—0 36h2
— lim 2—2cosh — lim 1—cosh
h—0  36h? h—0 18h?
2sin? & 2h sin(ﬁ) 2
S il AU 1 Nl SRS NN [ A R
_h—>0 18h? _gh—>0 o 9% (h) 4
= X 1= 36
VT7—2x—(1/5—
Here lim p \/_ v
z—+/10 -
= lim 721:_'\/_\/— lim 72$_'72 [9
2—>/T0 Ty - 0
; VT35 /7—2/T0 0 VT—2z+,/7—-2,/10
= 11m
z—/10 - \/7—21:—1—\/7—2@
— lim (7—22)—(7—2+/10)
2—=V10 (z—/T0)(x+/10) (v/T—22+ \/7—2 10)
= lim 2=v10

2=v/10 (g /T0) (2-++/10) (/723 2a;—{—\/7—2 10)
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15.

= lim 2
z—/10 (m+\/1—0)(\/7__2x+\/7—2 10)

—2 —2

(2@(\/7—2\/1_%\/7—2@) T eV (2\/7—2m)
o1

2V10,/7 ~2T0
N 2@(\}1—\/% [ (T—2v10) = v5 - V21

az’+b

x2+1

Also lim f(z) =1 ....(D) [given]
z—0

f(x) =

2
= lim = tb 4
z—0 z°+1
lixré az®+b
Tr—
= lim z2+1 1
z—0

=b=1

Also, it is given that lim f(xz) =1
T—00

2

o lim S =1

= lim =L -
z—00 T2+1
a—l—l2

= lim —= =1

T—00 1+w—2

1

=a=1
_ax’+b 2?41
Thus, f(x) = pore

So,f(-2)=1and f(2)=1
Hence, f(-2) = f(2) =1
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