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CBSE Test Paper 04
Chapter 5 Continuity and Differentiability

Lt [sinx] is equal to
z— =
2
a. None of these
b. 1
c 0
d. -1

d%(log |z|)is equal to (z # 0)
1
R

a
1 1
b. = or ——

o
|-+

[oR
8l—g

If f (x) = x tan"! x then f* (1) is equal to

a. None of these
1 _ =

b. 3 411
v

C. Z — ?
™

d 7+3

2

d’y .
If x = at? ,y=2at, then d—;; is equal to

a. None of these
b. 0

t2

1
2a t3

If a function f is derivable at x = a, then thO
%

a. f<a)

fla—h)—f(a)

h

a) .
is equal to
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10.

11.

12.

13.

14.

15.

16.

17.

18.

b. None of these

c. does not exist
d. -f«a)
dy

% =
2

d
Ify=Asinx + B cos X, then Eg +y=
: dy
Ify = \/sin x + y, then % is equal to

. dy — sin
Find —,y = tan 1( )

l+4coszx

Ifx = at? and y = 2at, then

If f(z) = [cosz —sinz|. find f'( ).
If f(z) = |cosz| find f’ (%T”) .
q W e 3,2 2,32
Find — ifx” + x“y + xy“ +y° = 81.
Show that the function defined by f () = |cosz| is a continuous function.

d
Find d_?; of each of the following function expressed in parametric form in
z=t+3,y=t—1.

Ifz = asin2t (1 + cos2t) and y = bcos 2t (1 — cos 2t), show that

(#)@=5=12

d
Find d_i/ , If y = (cos x)* + (sin x) VX,

d
Find — , if (2 + y%)? = xy.

Find %if:c = a(cosf + Osinf)and y = a (sinf — Hcosh).
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10.

CBSE Test Paper 04

Chapter 5 Continuity and Differentiability

Solution
c. 0
Explanation: lim,, , » [sinz] =0 [since § —h <z < 3+ Al
1
d. = ; 1 1
. . x T T __
Explanation: - (log|z|) = EiC it
T 1
d T4+1 )
Explanation: f'(z) = — (ztan " lz) =
p filz) = ——( ) =12
1 - 1
if’(l):m—ktan 11:§—|—%
1
d. 2a t3
dy o 2 1 d2y
: . __dt  __ a
Explanation: = = - = 55 = 3....... (1)= — =
U AN U G O
2 de 27 2at  9q#3
d. -f«a)
Explanation: ]im f (a _ h) —f (a) =
. h—0 h
ltirr(l) M(put..h = —t,as..h — 0,t — 0)
%
. flatt)—f(a) /
iy et e
= —lim —— f'(a)
1
?
0
COS T

. -1 sin x
y = tan ( 1+cos:1;)

2sin £ cos £
— tan_l 2 2
Yy 2cos2§
I | z
y = tan (tan 5 )
- Z
¥y=173
4y _ 1
dz 2

T . . .
When 0 < z < 7 COSX > sin X, so that cos X —-sin x > 0, i.e.,

+ tan—

1

Z
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11.

12.

13.

14.

15.

f(z) = cosx — sinz
= f'(z) = —sinz — cosz

Hence, f/(%) = —Sln% — COS%: _% _

When & < x < 7, cosz < 0 so that |cos z|
f(z) = —cosz = f'(z) =sinx

Hence, f' (377) = sin(f)

we have,

-1+ B)

—coscz, ie.,

IS

x3+X2y+Xy2+y3:81

Differentiating both sides w.r.t to x,we get,
d d d
322+ 2. —y —l—y2x—|—x2yd—y + 92, 1—|—3y2£ =0

(2+2xy—|—3y)d —322 — 22y — o2
dy  —(3z’+2zy+y?)

dz 2 +2zy+3y?

Given: f () = [cosz] ....(D)

f(x) has a real and finite value for all x € R.

*. Domain of f(x) is R.

Let g(x) = cosx and h () = |x|

Since g(x) and h(x) being cosine function and modulus function are continuous for all
real x

Now, (goh)xz = g{h(x)} = g(|z|) = cos|z| being the composite function of two
continuous functions is continuous, but not equal to f(x)

Again, (hog)z = h{g(z)} = h(cosx) = |cosz| = f(z)[Using eq. ()]

Therefore, f () = |cosz| = (hog) x being the composite function of two
continuous functions is continuous.

'.‘x:t—i—%andy:t—%

g e W =L -]

d dy _
j£—LH1H%TE:L%AH2

de _ 1 _ 1 1
:>E_12 #2 and:>ddt 21+t2

de _ t*—1 y t°+1
:>E_ 2 and = — _t_2

dy  dy/dt t2+1/t2 21
tde T de/dt T 21/ -1
o =asin2t(1+ cosZt) and y = bcos 2t (1 — cosZt)

" Zf = a |sin 2t. (1 + cos2t) + (1 + cos 2t) Zsin 2t}
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=a [sin2t. (—sin2t). %215 + (1 4 cos2t).cos2t. j—tZt]

— —2asin®2t 4 2a cos 2t (1 + cos 2t)

= Z—f = —2a [sin®2¢ — cos 2t (1 + cos 2t)] ...0)

and Z—f =b [cos 2t. % (1 — cos2t) + (1 — cos2t) . Lcos 24
=b [cos 2t. (sin 2t) %21& + (1 — cos2t) (—sin2t). 124

= b|[2sin2t.cos2t + 2 (1 — cos 2t) (—sin 2t)]

= —2b[—sin2t.cos 2t + (1 — cos 2t) sin 2¢]..(ii)
dy  dy/dt  —2b[—sin2t.cos 2t+(1—cos 2t) sin 2t]
“dr T dw/dt —2a([sin? 2t—cos 2¢(1+cos 2t)|

= (

. ™ T e . s
b { sin 7.cos 54—(1 cos 5) sin 5}
a

[sin2 I _cos Z <1+cos 1)}

&&

t=m/4
.%[','sing =1 and cos% :0]

Hence Proved.

2 2 2

~—~

Qo Q|

. Giveny = (cosz)® + (sinz)/?

Letu = (cosz)® and v = (sinz)'/®

Then, given equation becomes

y=u+v

Differentiating both sides w.r.t. X,
dy  du dv .

= Tz — dz + Tz @)

Taking log both sides,

= logu = log(cosx)”
= logu = zlog(cosx)

Differentiating both sides w.r.t x,

- %% — - %k)g(cos x) + log(cosx) - %(m)[ using product rule of derivative]
= %g—z =z- Colsm (—sinz) + log cosz.1
1 du _
=N W ds = —xtanz + log(cosz)
= d—z = u[|—x tanz + log cosz]
= % = (cosz)*|—z tanx + log cosx]........ (ii)

Now, consider v = (sin x)1/*

log v = log(sin x)1/*

= logv = %logsinm

On differentiating both sides w.r.t x, we get
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17.

18.

% - % = % : d%(logsinx)—l—logsinx- %(%)

= % % = % e cosx+logsinx(—%)

- % ) %: CO;Ew . log(::i2na3)

— % — ( co:;c:c . log(as;nw))

= & (sina)V/e [C";”" _ log(;”)} ........... (i)

Now, from Eqgs.(i), (ii) and (iii), we get

% = (cos X)*[ x tan x + log cos x] + (sin x)1/* { C°£ z log(:;n al
Given, (x% + )2 = xy............ (i)

Therefore,on differentiating both sides of Eq.(i) w.r.t X, we get,
d d
2(x% +y?) {Zm + 2y£] = a:d—g +y

d d
=4x(x% + y?) + 4y(x> + ¥9) _di/ = ac—dg +vy
2 2\
= 4y (:1: +y ) T

- = wj—i/ :y-4x(X2 +y2)
= % [4y(X2 + yz) -X]=y- 4x(x% + yz)
dy _ y-de(a+y?)
dz — y(z2+y?)—a
dy y—4axd—4zy?
& igidp -z

x = a(cosf + 6.sin6)

=

% = a[—sinf + 0.cosf + sin6.1]
% = af.cosf ...(1)

y = a(sinf — 6.cosH)

% = afcosf — (—0sinf + cosf.1)]
= a[cosf + 6.sinf — cos b

= af.sinf ...2)

(2) + (1)

dy  @f.sinf

dr ~ af.cosf

= tan6
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