CBSE Test Paper 05
Chapter 5 Continuity and Differentiability

: d% (log‘tan 5 Dis equal to

2
sin x
None of these
1

T
tan E

o o oo

d. cosecx
: d% (tan~!(cot x)) is equal to

a. None of these

b. -1
c. sin2x
d. -cosec2x
1 )
. Letf(x) = T Zf z>0 then Lt f(x)is equal to
x ifx<0 z—0
a. 1
b. 0
¢ 3
d. None of these

. If f(x) is a polynomial of degree m (> 1) , then which of the following is not true?

a. None of these

b. fisderivableatallz € R
d™y

.
d. fiscontinuousatallz € R

C. O foralln>m

. In case of strict increasing functions, slope of the tangent and hence derivative is

a. either positive or zero

b. zero
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10.

11.

12.

13.

14.

15.

16.

17.

18.

C. positive

d. negative

The number of points at which the function f(z) = is discontinuous is

log ||

An example of a function which is continuous everywhere but fails to be

differentiable exactly at two points is

If f(x) = x%sin % , where x # 0, then the value of the function f at x = 0, so that the

function is continuous at x = 0, is

. dy . o sin(az+b)
Find % lfy = m .

-1
Differentiate the following function with respect to x: €™ .

2 COsX

Differentiate sin“x w.r.t e

Differentiate y = 21/cot 2.

Let f(x) = x| x| for all # € R Discuss the derivability of f(x) at x = 0.

dy log

If £¥Y = €Y, prove that = —
P dx (1+log )

d? d
If X = sint and y = sin pt prove that (1 — x2) S a:d—i/ —i—pzy = 0.

dz?

\/1+kr—/1—kz . 1<z <0
i — T
Find the value of k, for which f(x) = z ’ - is continuous

22l jfo<z<1

z—1
atx=0.
If y = cosec’'x, x> 1, then show that (:c2 — 1) &y + (23:2 — 1) W _ 0
y ] ) dx2 dm .
d
Find =2 of the following function expressed in parametric form in

ac:eClE(O—l—le),y:e_e(H—le).
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Chapter 5 Continuity and Differentiability

Solution
.o d z|\ _ 1 d Ty 1  1lgac2Z
d. cosec x, Explanation: = (log‘tan 5 ') = )tanﬁ I (tan 2)— ‘tanf‘ 55€C” 3
2 2
= — zl - = L — cosece
2sin 5Cos 3 s x

. d _
b. -1d, Explanation: —— (tan 1(C(zlt x)) =
— i T
—(tan"M(tan(F —2))) = =(5 —z) = —1

2 T dz \2
d. None of these, Explanation: lim f(z) = lim (1+z) =1
z—0" z—07"

lim f(z) = lim = =0,
z—0" z—0"

.. lim f(x) does not exist
z—0
b. fis derivable at all x € R, Explanation: Because a polynomial is everywhere
differentiable
a. either positive or zero, Explanation: If f is strictly increasing function, then f ¢ (x)

can be 0 also. For example, f(x) = x3is strictly increasing, but its derivative is 0 at x
= 0. As another example, take f(x) = X + cosx; here f ‘(x) = 1 — sinx, which is either

+ve or 0 and the function x + cos x is strictly increasing.

© ® N o

3
X[ X+
0
__ sin(az+b)
~ cos(cz+d)
dy cos(cz+d) ;—wsin(aw+b)—sin(aw+b) % cos(cz+d)
dr — cos?(cx+d)
dy  cos(cz+d)cos(ax+b).a+sin(az+b) sin(cz+d).c
de cos? (cz+d)
Lety = S 2
d g1 .
d—i/— ST —sin L
_ sinlz 1 d _f(z f(z) 4
=€ - [ dz € € dm‘f(w)
u = sin’z
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du .
— — 2sinx.cosx

dx
v = eCosZ
% = e“%(—sinz)
du __ 2sinz.cosz
dv = —e®sZ ging
_ 2cosz
ecosz
.y = 24/cot 2

dy 51 2 —é d 2
- = 2.§(cotx ) .%(cotx )
= L _ _ cosec?z2.2x

/cot x2
_ —2z.cos ec?z?

v/ cot z2
2 .
. z“,ifx >0
. We may rewrite fas f(z) = ) f -
—x“, ifx <0
. 0-+h)—f(0 . R .
Now, Lf’ (0) = lim Jc(JFT)f(): lim hh 0= lim —h=0
h—0~ h—0~ h—0~
Now, Rf (0) = lim {0 gy K20 gy p— g
h—0" h—0" h—0"

Since the left-hand derivative and right hand derivative both are equal, hence f is
differentiable at x = 0.

. Wehave ¥ = e* ¥

Taking logarithm on both sides, we get

yloge =2z —y=y(1+logz) =2

Le.y = ?[jpizggzg
Differentiating both sides w.r.t. X, we get
dy (1+log:c).1—x(%) log 2
de ~—  (1+logz)’? = (1+logz)
. We have, x = sint and y = sin pt,

d
", % = cost and d—f = cospt.p

..(d)

dy  dy/dt  p.cospt
Again, differentiating both sides w.r.t. X, we get

dz — de/dt —  cost

2 — t —_—— — —

dz? cos?t
[cos t.p.(— sin pt).p—p cos pt.(— sin t)] Z—i

cos?t

[—p2 sin pt.cos t+p sint.cospt] —

cost

cos?t



d’y —p? sin pt.cos t+p cos pt.sin t ..
= = ...(11)

dz? cos3t

Since, we have to prove
d? d
o\ d*y y
(1-2 )7 —z— +pPy=0

[—p2 sinpt. cost+p cospt.sin t]

LHS = (1- sinZt) — — sint. pzz:ft + p? sinpt
o[- sinzt) (—p2 sin pt. cost + pcos pt. sint)]
cos’t | _pcospt.sint. cos’t + p’ sin pt. cost

L [ p? Sinpt.?OSBt +2pcosigt..sint. coszt] [ 1 — sin?t — cos2t]
cos’t | —pcospt.sint.cos“t + p” sin pt. cos’t
1
cos’t’

= 0 Hence proved.

f-1<xz<0.
is

/1+kr—y/1—kx
1
T b

. According to the question,we are given that, f(x) = _—
T ifo<z<1

rz—1"?
continuous at X = 0 and we have to find the value of k.
_ 2(0)+1 1
NOW, f(O) = W = _—1 =-1
and LHL = lim f(0 — h)
h—0

. 1-kh—+/1+kh
= lim z

h—0 B

. /T=kh—/T7kh  (\/T—kh++/T+kh)
= lim X

h—0 —h (v/1—kh+/1+kh)
s (1—kh)—(1+kh) 9 19
o ;lllﬂ% —h(\/l—kh+\/1—|—kh) [(a + b)(a - b) = a®- b7]
= lim —2kh

h—0 —h(y/1—kht/1+kh)

lim 2 — 2k _ 2%,
0 \/1—kh+./1+kh 1+1 2

Since, f(x) is continuous at x = 0.
S f0)=LHL=-1=k=k=-1

. According to the question,if y = cosec™

z(22—1) L4 (202 1) 2 —0,

Now, we have, y= cosec’lx

X, x> 1, then we have to show that

Therefore,on differentiating both sides w.r.t X, we get,
dy -1

de zy/x2—1

= :13\/:1:2—1-3—5:—1
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18. ..

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

(x\/x2 — 1) : % (j—i}) —|—% : d% (x\/x2 — 1) = %(—1)[usingproductrule of

derivative]
A’y dy d d
:>33\/332—1°w+%{$x %\/w2—1+\/$‘2—1x %(az)}:O

2
= m2—1%+%{ = i( 2—1)++/22 — 1 x 1} = 0[ using chain rule of

2¢/22—1 dz
derivative]
d?y dy .2
2 _19%Y ay T-2x 2 _
= T/ 1d:p2+dw{2\/m2__1+ ze—1 0
d’y dy 2
2 _ 1%y, 4 z 2 _ _
— IV 1dm2+dx{\/m v 1} 0
d’y | dy | g2+a2-1
2 _14%% ay ) 27+ o
= VT 1dm2 +dm{ N =0
= a:(w2 1)@+(w2—1—x2 1)@ 0
(212:2 dx

P (0= 5) + O §) e’
=e?(1+ L)+ (6-1) e’ L(-0)

2 2 2 03
_ 6_9[0 +1 901} _ ot [9 +1-6 +9] (i)

02
- ( 62+1-63+0 )
dy  dy/do 62
“tdr T dz/do 69<92—1+93+9>

92
Y’ < —6 +02+9+1)
= e -
63+6%+6—1

6/6



