CBSE Test Paper 03

CH-13 Limits and Derivatives
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10.

11.

12.

13.

14.

15.

Fill in the blanks:

The value of the limit lim
r—4

Fill in the blanks:

4x+3 .
72— 1S

The derivative of x at x =1 is

Find the derivative of the following functions: sec x

Evaluate lim

Evaluate lim

Evaluate: lim
z—1

Evaluate lim

Find the derivative of

Evaluate lim

Solve: lim
X

cot?z—3

m—>% cosecr—2

az?+bz+c

r—1 cx?+bx+a

-1
z—1 "

ar+xcosze
7—(0 bsinz

(x

1+4cosx

z— tanz

zt 32342
51 3 —5x2+3z+1

,a+b+c#0

1)(z—2)
(z—3)(z—4)’
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CH-13 Limits and Derivatives

Solution

(@5
n(n+1)(2n+1)

Explanation: Lt =
n—00 n

= substitute n = =

(2+3t+t%) 4
=Lt ——— ==
t—0 6 3
—I
- (d) N

Explanation:

(2n2 +3n+ 1)

= limy, 00 )

&~ | =

fl(z) = 2@.—2:13

. (@o

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

AtLHL, putx=0-h, Lt z.sin < f(0-h)==0.
z—0

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

Hence, L.H.L = f(0) = R.H.L.
f(x) is continuous at x=0.

. (© 1;””3
(2a:—:c2)5
Explanation: y = sin (1 — z)
=siny=1—=x
= (cosy)y’ = —1

=y = ()’ (teny) = =4
cosy
1-z
= 3
(2z—22)2

. () \/x2+a?
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Explanation:

V=) (2 )+ V@ () + (5) iz

x—i-\/:c2_+a2

. Here f (X) =secx
L P(x) = %(secm)
=secxtan x

cot?z—3

. Given, lim ———
cosecr—2

i
CC—>€
— lim cosez—1—3

T cosecx—2
6

2

[.: cosecx - cot?x = 1]

T—
cosec’z—4 1i ( cosecx—2)( cosecz+2)

= lim =
cosecr—2

7r
1,'—)6

[by factorisation]

RN ( cosecx—2)
6

= lim ( cosecx + 2) = cosec% +2=2+2=4
T

Here lim M
) r—1 cx2+br+a

_ax(’4bxl4c  gibie
ex (12 +bx1+a ct+bta

-1
rz—1

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

. When x =1 the expression assumes the indeterminate form % . Therefore, (x-1)

and denominator, we obtain

lim z’ 1 (form 9)

z—1 -1 0
. 1) (2 +z+1) ..

=11m(w (e +a ):hm x2+x+1=12+1+1=3.
rz—1 (m—l) rz—1

. We have, lim 2&ZSZ _ {jy( 3% _ 4 ZC0ST
r—(0 Obsinz r—0\ bsinz bsinx

_ a1 z 17 T COST
b :},lil(l) sin + b aljli)I(l) sinz
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13.

14.

B %:}:%@ 3 bl.%go (Consj)

lim f(z)

lin(l) 1 111% cos T (@)
- % x%sinm _|_ }) — sin x [... lim 9(113)
lm(e) O lim () [T e
a 1 1 1. .1: sinf
zxf+zxil-})% 7 —1]
a+1
b
o (z—1)(z—2)
Lety = 39

On differentiating both sides w.r.t. X, we get

z-3)(z—4) L [(z—1)(z—2)]—(z~1)
dy (2-2) L [(2—3)(z—4)]

do (a— 3xw 1)

d (u ”ZZ‘“?;
v m(s) = —

(2-3)(2—4) |(2-1) £ (1-2)+(2-2) L (2-1)| ~(2—1) (o~

~ lim g(:c)]

2)|(2-3) L (z—4)+(2—4) L (2-3)]

(z—3)° (a—4)°

(z—3)(z—4)[(z—1)-1+(z—2)-1]—(z—1)(z—2)[(z—3)- 14+ (z—4)-1)]

(z—3)(z—4)"
(z—3)(z—4)[22 3] —(z—1)(z—2)[22 7]

(2-3)" (z—4)°
(22 —Tz+12)(20—3)— (2 —3z+2) (22—7)

(a3 (e—4)?

203 —1422+242—32%+212—36—22°+6 22— 4o+ T2 —212+14

(z—3)z—4)>
—4224+20x—22
(z—-3)*(z—4)°

On putting x = 7 + b and as x — 7, then h — 0, we get

. l+cosz . l4cos(m+h)
llm = _
r—m tan?z h—0 tan?(m+h)

2cos? (ﬁ—i- ﬂ)

= lim
h—0 tan’h

208 (3 [ tan(m + b) = tanb
1+ cos26 = 2cos26
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2 sin?

|
o>

cos?h

2 sin? 9 .
X cos“h = limyp,_.

2 2
n”h (2 sin g-cos %)

= limp0

‘+sinf = 2sing - COS 59}

T 1 2p _ 1 2. . _
—%%MXCOS’Z_MX(D [ cos0° = 1]
1

2

15. Dividing x* - 3x3 +2 by x3-5x%+3x+1

N &2

3

X —B'a}

ad 2 o

+ dx 41:|-‘—_'|'. + 2
txd rox? 35?7 4 i

2?3—3\';-\ +2

P .
12x" F10x" 26w £ 2

Tx*=Tx

432342 . T2 —Tz
llm S L B llm 2 llm —_—
= z—1 3 —5x2+3z+1 w—>1( - ) - z—1 23 =523 +3z+1

Te(x—1)
“lme 2+ I e

Tr(z—1)
“limz 42+ lim o

Tx
—11mw+2+}31_>ﬂim

B vy
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