CBSE Test Paper 02
Chapter 5 Continuity and Differentiability

1. Lt0 1_;;’” is equal to
T—

1

—

/2 o T p

O |~

e/ £ <0
T, T >

2. Letf(x) = { ,then Lt f(x).
z—0

does not exist

isequalto 0

is equal to non - zero real number

/& n T p

None of these

3. Let fand g be differentiable functions such that fog= I, the identity function. If g’(a) = 2
and g(a)=b, then f ‘(b)=.

a. -2
b. None of these
c 2
1
d. 3
2 2 (sindz) i ]
. — (s1in”x) is equal to
dz? ( ) q
3 3% cos 3z
a. 7COST — 1

b. None of these
3sinz—3%sin 3z
4

3 . 3% cos 3z
d. 751N — 1

5. The differential coefficient of log (|log x|) w.r.t. log x is

1
z|log z|
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10.

11.

12.

13.

14.

15.

16.

17.

18.

1
zlogx
c. None of these

1
log x

The value of ¢ in Rolle's Theorem for the function f(x) = e¥sin x, x € [0, 7] is

The set of points where the functions f given by f(x) = |x - 3| cos X is differentiable is

The derivative of logpx w.r.t. X is
Differentiate the following function with respect to x : sin(ax + b).

Differentiate the following function with respect to x: cos(log x + e¥), x > 0.

. dy . o sin(az+b)
Find % lfy = m .
d
If x = asec3d and y = atan3@ , find d—g at @ = %

) dy .. . 1 2x
Fmd%,lfy—sm (sz).

Examine the continuity of the function f(z) = 23 + 222 — 1 atx=1.

Find the value of k so that the function fis continuous at the indicated point:

1-— k
2 ifz#0
f(z) = ac511nac atx = 0.
— ifz=0
5 if x
n 2
Ify:(x—i— 1—|—a:2> ,thenshowthat(l—l—x2)%—i—m%:n@.

dy (1+logy)?

r — pYy—= [ g—
Ify e’ " prove that 7z Togy

8=

Find %,ify = (zcosz)” + (zsinz)=.
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Solution

l—cosz lim sinx

1 . .
c. =, Explanation: lim =
2 P r—0 z2 r—0 2%

% (Using L’hospital Rule ).

8~

b. is equal to 0, Explanation: liI(I)l_ f(z) = lim e= =0
T—

z—0"
lim f(z) = mlgr()l+x =0.. glcli%f(x) =

z—0"
d. Explanatlon (fog) (z) = 1Vx

= (fog)'(a) =1
= f'(g(a))g'(a) =
= f'(b)g'(a) =%

s od . .
c, 3sinz j sin 3 Explanation: di(sm?’:c) = 3sin’z cosz

;22 (sinz) = x 2 (3sin’z cosz) = 6sinzcos’z — 3sin’z
2

533 (sinz) = - 2 (6sin’zcos

z — 3sin®z)

= 6cos3z — 12sin2m cosz — 9sin’z cosz = 6cosdz — 21sin’z cos
f (sinz) = (6cos3w — 21sin®z cos z)

— —18cos?z sinz — 42sin zcos?z + 21sin®z

= 60sin zcos?z + 21sin’z = —60sinz(1 — sin’z) + 21sin’z
= —60sinz + 60sin’z + 21sin’z = —60sinz + 81sin’z

L o
= —60sinx + 81 [w} __ 3sinz i’, sin 3z

d. @ , Explanation: Let y = log(|logx|) and z = logx, then ,we have;

dy

dy @ 1 1 1 1
ﬁ_%_ (10gx'§)/(5)j log z
dz

3T

4

R-{3}

(log10e)

Lety = sin(ax + b)
d d

" di{ = cos(azx + b) = (az + b)

= cos(az +b) (a +0)



10.

11.

12.

13.

14.

15.

= acos(az + b)

Let y = cos(logx + %)

Dy d
.= = —sin(logz + f“’)%(logw +e?)
— : z T
= —sin(logz + €%). (= + €%)
__ sin(az+b)
~ cos(cz+d)
dy cos(cz+d) ;—zsin(ax+b)—sin(am+b) % cos(cz+d)
dr — cos? (cz+d)
dy  cos(cz+d)cos(ax+b).a+sin(az+b) sin(cz+d).c
de cos?(cz+d)

We have z = asec3d and y = atan?30

Differentiating w.r.t. 6 , we get
dz

&= 3asec20% (secf) = 3asec*ftand

d
and 730/ = 3atan29% (tan @) = 3atan2fsec?d

dy
do 3atan’fsec?d _ tanf

dy .
Thus dr =~ dz = 3aseftan®  secO sin 6
d
dy P \/g
Hence, (d_“’)at bz SIn 5 = —-

1

Given: y = sin”

7 Nwly

2z
1422

To simplify the given Inverse Trigonometric function,we put, x = tanf
= y =sin" ! ( 2tan 0 > = sin"! (sin 260) = 26

1+tan26
= y = 2tan" 1z
d
= 2 =g L —_2
dz 1+22  1+a?

We have, f(z) = 23+ 222 —latx=1
o, Jim f(x) = lim (1 + R +2(1+h)?—1=2
—

z—1t
and lim f(z)=lim(1—h)’ +2(1—h)* —1=2
x—1" h—0

hr?* f(z) = linll, f(z)and f(1) =14+2—-1=2

So, f(x) is continuous at x = 1.
1 —coskx

- ,ifx#£0
We have, f(z) = "L'Sllnm

- 1 l—coskz __ . 1—cos k(0—h)
A0 LHL = I e = i @ msno )
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16.

. 1—cos(—kh)
= lim —_—
h —hsin(—h)
= illm%lh_:l—ﬁl[ cos(—0) = cos@,sin(—0) = —sinb]
_>
. 1—1+2sin2% . 920
= 1lm -———-|"."COoSU = 1 — z81n" &
lim — H=1-2
h—0 sin h 2
2sin2k2—h

hliI(l) hsin h
kh .. kh

2sin—  sin — K2h/4
1 2 2 1
2 K |..q:. sinh
—T—ﬂ}%h—q
1 ¥ o1
AlSO,f(O):giyzgik::tl

n
According to the question, y = (:c + \/ 1+ :132> .......... 1

Differentiating both sides w.r.t x,

2z
24/ 1422

@ _ 2)71—1 x++/1+22
= = n(m ++/1+2x —m

d n—1
= d_';{ =n <;p +4/1+ 932) (1 + [ Using chain rule of derivative]

dy n(m+ 1+ a:z)n

=

de vV 1+a?

dy ny . .
= -— = From Equation(i

&= = q @]

dy ..

2 _

= \/1+x — = NY.rn. (ii)
Differentiating both sides w.r.t X again,

d? d d
2%y 2 y _ _dy

dz? o0 /1122 dz U
d? d T od 1 .
= (1 + :132) d—;; + :cd—i =n-/1+ m2£[mult1plymg both sides by 4/1 + 2]
2 d’y dy _ 2. ny . ..
= (1 + ) -z T x%—n\/l +x W[From Equation(ii)]

d? d
(1 + 2112) d—;; + wd—z = n2y Hence Proved

17. We have, y* = e¥™*

= logy® = loge¥™*

= zlogy = (y—z).loge = (y — z)[." loge = 1]
=)

T ees

= logy =
Now, differentiating w.r.t. X, we get
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18.

d y _ d (y—z)
%logy. d g—x p )
L1 d z. —(y—2)—(y—2). —x
Yy dz . 2
1 dy x(d—i—l)—(y—x)
- 52_$d_ d =
T Yy Y
Yyl x _
:>%(7‘“)— Y
dy  —y* -y
dz ~— 2-zy  z(z—y)
Y’ _ ¥y 1
z?(y—z)° 22" (o)
(1+logy) [, . y—a y y
Togy clogy= — =logy=-—-1=1+logy= =

Hence Proved.

Lety=u+wv

8|~

Where u = (zcosz)”,v = (z.sinx)
u = (zcosz)”

Taking log both sides

logu = log (zcosx)”

logu = x.log(z.cosx)

Differentiating both sides

é.% = z. ——(—zsinz + cosz.1) + log(z cos z).1
U

o = U [—wtalnw + 1 + log(z. cos )]
v=(x.sinzx)*

Taking log both side

1
logv = log (z.sinx) =
logv = 1.log(z.sinz)

Differentiate

1 dv _ 1 1 . . 1
3 = 3+ 7o (Tcosz +sinz.1) +log(z.sinz) (_:c_2)
dv cot x 1 log(z sinz)

& Ve T T T e

dy  du dv
T I

= (zcosz)” [—z.tanz.1 + log(z.logz)] +(z.sinx)

1 .
L[ cote 1 log(z.sin x)

6/6



