Continuity and Differentiability

Case Study Based Questions
Case Study 1

Ms. Anika Jain, teacher at a well known reputed coaching institute is teaching.
Derivatives of function in parametric forms to her students with simple method
through video lecture.

Sometimes the relation between two variables is neither explicit nor implicit, but
some link of a third variable with each of the two variables, separately, establishes a
relation between the first two variables. In such a situation, we say that the relation
between them is expressed via a third variable. The third variable is called the
parameter, more precisely, a relation expressed between two variables x and y in the
form x =f(t), y = g(t) is said to be parametric form with t is a parameter.

In order to find derivative of function in such form, we use chain rule.
dy_dy_d_xjd_y:dy/dt{

dt dx dt dx dx/dt

provided dax # 0}
dt

Thus, @ g {asﬂzg'(t)andd—x=f'(f)}
dt dt

Based on the given information, solve the following questions:

Q1 Ifx=t2,y —t >, then d—yis:
dx
a.3—y b.z—y c.3—x d.z—x
2Xx 3x 2y 3y
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Q2 If x=t +t1,y:t—1,thend—yis:

t dx
a.Z b.i c.—Z d.—5
X Yy X y
2 2 dy .
Q3. If x=asec” Oand y =a tan B,thendls:
Ix
a.sin® b.cos O C. 1 d.—cot9
2
Q4. Ifsinx=——, cosy = 1-t —,then Y is
1+t 1+t X
a 1 b. -t c. -1 d. 1
t
Q 5. If x =2sint +sin2t and y =2cost + cos2t, then
dy .
— att =—is:
dx
V3 +1 V3 -1
a. —1 b. c.1 d.
V3 -1 V341
Solutions

1. Given,x=t?andy =t>

Now differentiate both sides w.r.t. t', we get

X _ot and ¥ o3
dt dt
Now, y =t3=t2.t=x-t [-x =t
t=2
X
2
We have, dy _dy/dt _3t°_3, 3y
dx dx/dt 2t 2 2 x
dy 3y
- dx 2x

So, option (a) is correct.

2. Given,x:t+%andy:r_%

Now, differentiate both sides w.r.t. 't', we get
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2 2
g B, LB L L (1)
t t dt t t t t) t
dx vy dy x
- dt t dt t
dy _dy/dt _x t_x
dx dx/dt t vy vy

So, option (b) is correct.

3. Given, x =asec’0andy =atan® 0

Now, differentiate both sides w.r.t. ‘6, we get

dx d
— =2asecO-—secH
do do

=2asecH-(sec-tan o)
=2asec’ 0-tan o

and d—y=20 tan B-Etane

de do
—2atan0-sec’ 0

dy dy/d® 2atan®-sec’6
dx dx/d® 2asec’0-tan0

1

So, option (c) is correct.

. . —t?
4. Given,sinx = andcosy =
1+ t2 4 1+ t2
= x—sin‘( 2t ]andy—cos"I -t
T+t2) T+ t2
= x=2tan't and y=2tan't
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Now, differentiate both sides w.r.t. 't', we get

dx 2 dy 2

— = and = =—-—=
dt  1+t? dt  1+t?
dy dy/dt 2 1+t2_1

= = X
dx dx/dt 1+t* 2
So, option (d) is correct.
5. Given, x =2sint+sin2tandy =2cost + cos 2t

Now, differentiate both sides w.r.t. 't we get

ax =2cost+ cosZt-i(Zt)
dt dt

=2cost+2cos2t=2 (cost+cos2t)

and v _ -2sint —5in2ti(2t)
dt dt

=-2sint—sinZ2t-2

= -2 (sint +sin2t)

dy dy/dt -2 (sint+sin2t)
dx dx/dt 2 (cost+cos2t)

(sint +sin2t)
(cost + cos2t)

So, option (a) is correct.
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Case Study 2

A function is continuous at x =c¢ if the function is
defined at x =c¢ and if the value of the function at
x = c equals the limit of the function at x =c.

ie., Iim f(x)=/f(c)

X —>C

If / 1s not continuous at ¢, we say f is discontinuous
at ¢ and c 1s called a point of discontinuity of £

Based on the above information, solve the following questions:

Q 1. Suppose fand g be two real functions continuous
at a real number ¢, then show that f+g is
continuous at x =c.

Q 2. Find the value of k so that the given function f(x)
is continuous at x =5.

B kx +1; x <5
Fix)= 3x -5 x>5

Solutions

1. lm [f(x)+g(x))= lim f(x)+ lm g(x)

X —>C X =>C X —=>C
=f(c) + g(c)
im_(f(x) + g(x)]
X —>c"
= lim f(x) + lUm g(x)=7(c)+ g(c)
x —ct X —c*
LHL =RHL
(f + g)is continuous at x = c. Hence proved.

2. Since, f(x)is continuous at x = 5.

f(5)= lim f(x)

x =5
= Bk +1=Llm 3x -5
x —=b
= 5k+1=3(5)-5=10
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= bk=9
= k=9/5

Case Study 3

Let f(x)be a real valued function. Then:
Left Hand Derivative (LHD):
Lfl(a): lim f (a _h)_f (Cl)
h —0 —h
Right Hand Derivative (RHD):
Rf (@) tim LS (@
h—0 h

Also, a function f(x) is said to be differentiable at
x =a if its LHD and RHD at x = a exist and both are

equal.
|x =3, x2>1

For the function f(x)=Jx2 3x 13
———+—, xx<l

4 24
Based on the above information, solve the following questions: (CBSE 2023)
Q1. What is RHD of f(x) atx=1?
Q2. What is LHD of f(x) at x=1?
Q3. Check whether the function f(x) is differentiable at x = 1.

Or
Find f' (2) and f' (-1).
Solutions
| x -3, X >1
1. Given,f(x)=<x? 3x 13
— -+ —, x<I
4 2 4
—(x-3), T<x<3
={x -3 X >3
x? 3x 13
———4+—, x<I
L 4 2 4
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At x =1,
f(1+h)—f (1)

RHD = lim
h -0 h
lim ~-(1+h-3)+(1-3)
h -0 h
_ lim ~-h+2-2 _ 1
h -0 h
2. At x=1,
LHD = tim 0=P)=F ()
h -0 —h
2
(1-h) -3 (0-h) L +(1-3)
— lim 4 2 4
h -0 —h
(12+h2—2h)_6(1—h}+13_2
= lim 4 4
h -0 —h
. h*+4h+8-8 . h(h+4)
= lim = lim
h -0 —4h h—-0 —4h
= — :—1
—4
3. .+ At x=1RHD=-1and LHD = -1
-. LHD =RHD = -1
Hence, f(x) is differentiable at x =1.
Or
Since, 2 lies in the interval (1, 3), so we consider the
function
f(x)=-(x-3)
Then, f(x)=-x+3
= fr(x)=-1
= fr(2)=-1
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Since, —1lies in the interval («. 1), so we consider the

2
function, f(x) = XT3 + =
4 2 4
N Fx)=2X_3.0
4 2
Fry=20 3
4 2
2 2 2

Case Study 4

If y=f(u) is a differentiable function of » and
u=g(x) is a differentiable function of x, then
v =f[g(x)] is a differentiable function of x and
dy _dy X du‘ This rule is also known as CHAIN
dx du dx

RULE.

Based on the above information, solve the following questions.

Q1. Find the derivative of cos+/x with respect to x.
1

X+—
Q 2. Find the derivative of 7 x with respect to x.
1-cosx

1+cosx

0 4. Find the derivative of 1 tan‘{ij 1 E tan‘i(i)
b b) a a

with respect to x.

Q 3. Find the derivative of

with respect to x.
Or
Find the derivative of sec ! x + cosec *

with respect to x.

Solutions

1. Let y = COS\/_
dy _ (COS\/_ )

dx  dx
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=—sin\/;-i(\/;)
dx
_ —sinv/x

: 1
= —SiNVX x =

2Jx 2%

1
2. Let y=7 X

1
Then dy _d (7“;}

dx dx
1
=7 X log7-i(x+l]
dx X
— 1
=7 X log7-[1——2j
X
2 A
=(X 2_1}7 x.log7
X
1-1+2sin* =
3. Let = 1-cosx = ” :tan[_J
1+ cos x 2c0522—1+1
Y _go2 X1 12X
dx 22 2 2
4, Let yz]tan‘1(x]+1ta ‘1[Xj
b b) a a
dy 1 1 1 1 1 1
—Z = __ X — 4+ X X—
dx b x? a x? a
1+? 1+G—2
o . 1
b%+x% a’+x?
Or
X

Let v =sec”'x + cosec™

VxZ -1
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Put x=sec6 = O=sec” x
y =sec”(sec 0) + cosec™ (LCOJ

Vsec? 01

=0+ cosec‘(Sec e]

tan o
=0+ cosec '(cosec0) =0+ 0
=20=2sec” x

1 2

| X[V x2=1 _|x| x? -1

@ www.studentbro.in



Solutions for Questions 5 to 14 are Given Below

Case Study 5

Let f(x) be a real valued function, then its

fla—h)—fla)

e Left Hand Derivative (L.H.D.) : Lf" (a) = !!im‘l:I s

e Right Hand Derivative (R.H.D.) : Rf” (a) = iimw
0

Also, a function f(x) is said to be differentiable at x = @ if its LH.D.and RH.D. at x = a
exist and are equal.

|x—3] ,x=1

For the function f(x) = {,2 3, |3 , answer the following questions.
T—E'I'I, x<l

(i) RHD.off(x)atx=1is

(a) 1 (b) -1 (c) 0 (d) 2
(ii) LHD.off(x)atx=11is

(a) 1 (b) -1 (c) O (d) 2
(iii) f(x) is non-differentiable at

(a) x=1 (b) x=2 (c) x=3 (d) x=4
(iv) Find the value of f(2).

(a) 1 (b) 2 (c) 3 (d) -1
(v) The value of f'(-1) is

(a) 2 (b) 1 (c) -2 (d) -1

Case Study 6

Let x = f(f) and y = g(f) be parametric forms with f as a parameter, then

b by di_ W heref (1) 0.
de dt dc (1)

On the basis of above information, answer the following questions.
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(i) The derivative of fltanx) w.r.t. g(sec x) at x=5, where /(1) = 2and g’'(/2) =4, is

1
& ®) V2 (© 1 (d) 0
.2
(ii) The derivative of sin_l( 2x 5 ) with respect to cos™! [l x ] is
1+x 1 +.'¢2

(@) -1 (b) 1 (c) 2 (d) 4

(iii) The derivative of e"] with respect to log x is

3
(a) * (b) 3x%2¢" ’ (c) Z‘ufjf:J|f3 (d) 3.\:26J|r3 +3x
(iv) The derivative of cos ' (2% - 1) wrt. cos 'x is
-1 2
(a) 2 (b) ZJI—T (c) . (d) 1-4°
= L and w2 dr_
(v) Ify= i andu-3x +5,lhcndx-
@) =x3@23+15) (b) 2x%(2x +15)° © —=x(@5+5) @ 223 +15)°
27 7 27 T

Case Study 7

Let f: A— Band g: B— C be two functions defined on non-empty sets A, B, C, then gof: A — Cbe is called the
composition of fand g defined as, gofix) = g{f(x)} ¥ x= A.
sin x, xz20

Consider the functions f(x)=
l-cosx, x=0

, g(x) = ¢* and then answer the following questions.

(i) The function gofix) is defined as

e* x20 of (x) = S x<0
W eoro= 1—e"** ,x<0 R
{} f[ } IE.sin.l.' x< (d} f{ ] esinx x>0
C = I X)=
BATEITN) - cosx x>0 . e v <0
(ii) < {gof(x)}=
dx
4:!:.»5;!:1:5“”r ,x20 cosx-e ¥ ,x20
(a) [gof(x)] = (b) [gof (x)]'=
[gof ()] Ll_mx-sinx ,x=0 1—sinx-c|_m“ L,Xx=0
4.:(15.1:135“]'Jr ,x20 cosx-¢5 ¥ ,x20

(c) [gof (x}J’=| (d) [gof (x)]'={

sinx-(l—cosx) ,x=0 (1—sinx)-e" ™%  x<0

(iii) RH.D. of gofix) at x =0 s

(a) 0 (b) 1 (c) -1 (d) 2
(iv) LH.D. of gofix) at x=0is
(a) 0 (b) 1 (c) -1 (d) 2
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(v) The value of f'(x) at x= g is

(a) 1/9 (b) 1/\2 (c) 112 (d) not defined

Case Study 8

The function f{x) will be discontinuous at x = a if f{x) has
e Discontinuity of first kind : ﬂ fla—h)and .‘]lim fla+h) both exist but are not equal. If is also known as
30

irremovable discontinuity.
® Discontinuity of second kind - If none of the limits f]:im fla—h) and !llim fla+h)exist.
—0 —0
e Removable discontinuity : j]l.l.l.'n fla—h)and ;Iim f(a+h) both exist and equal but not equal to f{a).
—50 30

Based on the above information, answer the following questions.

xz -9
(i) Iff(x)={ x—3"~
4, forx=3
(a) fhas removable discontinuity

(c) fhas irremovable discontinuity

fmx#j,then atx=3

x+2, ifx=4
ii) Let - ! thenatx=4
(i) f) {x+4, ifx>4

(a) fis continuous

(c) fhasirremovable discontinuity
2

x —4
(iii) Consider the function f{x) defined as f(x)=9 x—2~
5,

(a) fhas removable discontinuity
(c) fis continuous

x—|x|
(iv) If flx)=4 «x
2,

(a) fis continuous

(c) fhas irremovable discontinuity

, x=z=0
,thenatx=0

x=0

e —1
(v) If f(x)=1log(1+2x) D, thenatx=0
7 , ifx=0
(a) fis continuous if f(0) =2
(c) fhas irremovable discontinuity

Case Study 9

(b) fis continuous
(d) none of these

(b) fhas removable discontinuity
(d) none of these

forx=2
» thematx=2

forx=2
(b) fhas irremovable discontinuity
(d) fis continuousiff(2)=3

(b) fhas removable discontinuity
(d) none of these

(b) fis continuous
(d) fhas removable discontinuity

If a real valued function f{x) is finitely derivable at any point of its domain, it is necessarily continuous at that

point. But its converse need not be true.

For example, every polynomial, constant function are both continuous as well as differentiable and inverse
trigonometric functions are continuous and differentiable in its domains etc.
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Based on the above information, answer the following questions.

x, for x<0

(i) If f(x}:{ , thenat x=0

0, for x>0
(a) flx) is differentiable and continuous
(c) flx) is continuous but not differentiable
(ii) Iffilx) =|x-1|,x=R, thenatx=1
(a) flx) is not continuous
(c) flx) is continuous and differentiable
(iii) flx) = 27 is
(a) continuous but not differentiable atx=3
(c) neither continuous nor differentiable at x = 3
(iv) If flx) = [sin x], then which of the following is true?
(a) f(x) is continuous and differentiable at x = 0.

(c) flx) is continuous at x = 0 but not differentiable.

(v) Iffix) =sin"'x, -1 <x <1, then
(a) f(x) is both continuous and differentiable
(c) f(x) is continuous but not differentiable

Case Study 10

&
dx
d (dy

Derivative of y = f(x) w.r.t. x (if exists) is denoted by
dy

(b) flx) is neither continuous nor differentiable
(d) none of these

(b) flx) is continuous but not differentiable
(d) none of these

(b) continuous and differentiable at x = 3
{(d) none of these

(b) flx) is discontinuous at x = 0.
(d) flx) is differentiable but not continuous at x = /2.

(b) f(x) is neither continuous nor differentiable.
(d) None of these

or f’(x)and is called the first order derivative of y.

2
If we take derivative of = again, then we get E[_]= % or ”(x) and is called the second order derivative

dlx dx

2 3
of y. Similarly, %[d ;] is denoted and defined as d—f
and so on. dx dx

or " (x) and is known as third order derivative of y

Based on the above information, answer the following questions.

i log(e/ x?) i 3+2logx d?

(i) If y=tan [lo_z +tan T—6losx then
glex™) g

(a) 2

(b) 1
2

ax?

(ii) fu=x*+y and x =5+ 3t, y=2s 1, then du is equal to

(a) 12 (b) 32

(iii) If f(x) = 2 log sin x, then f"(x) is equal to
(a) 2cosec’x
(c) 2xcotx®

(iv) If flx) = esinx, then f" (x) =

(a) 2e*(sinx + cosx) (b) 2e*(cosx - sinx)

d
(v) Ifyz=¢u2+bx+c, then E(‘V}h):

(a) 1 (b) -1
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is equal to

(c) 0 (d) -1
(c) 36 (d) 10
(b) 2 cot? x - 4x% cosec? x?

(d) -2 cosec’x

(c) 2e*(sinx — cosx) (d) 2e*cosx
dac— bz
(©) P (d o
@
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Case Study 11

® A function f(x) is said to be continuous in an open interval (a, b), if it is continuous at every point in this
interval.
e A function f(x) is said to be continuous in the closed interval [a, b], if f(x) is continuous in (a, b) and
;iﬂhﬂﬂ”ﬂ = fla) and liﬂof{ﬁ—ﬁ} = f(b)
_} -

sin (g +1)x+sinx <0
X
If function flx) =4{¢ ,x=0 is continuous at x = 0, then answer the following questions.
Vx+ bx® — J;
| b2 x=0
(i) The value of ais
(a) -3/2 (b) 0 (c) 172 (d) -1/2
(ii) The value of bis
(a) 1 (b) -1 (c) 0 (d) any real number
(iii) The value of c is
(a) 1 (b) 1/2 () -1 (d) -1/2
(iv) The valueof a + cis
(a) 1 (b) 0 (c) -1 (d) -2
(v) Thevalueofc-ais
(a) 1 (b) 0 (c) -1 (d) 2

Case Study 12

Logarithmic differentiation is a powerful technique to differentiate functions of the form f{x) = [u(x)] "’["}, where
both u(x) and v(x) are differentiable functions and fand u need to be positive functions.

Let function y = f(x) = (u(x))"", then »" = F[ﬂn'(ﬂ +v/(x)-log[u(x }]]

u(x)
On the basis of above information, answer the following questions.

(i) Differentiate x* w.r.t. x

(a) x(1+ logx) (b) x*(1 -logx) (c) -x*(1 +logx) (d) x*logx
(ii) Differentiate x* + a* +x* + a®wrt. x

(@) (1+logx)+ (a*loga+ax™") (b) x*(1 +log x) + log a + ax®!

() x(1+logx)+x"logx+ ax* ! (d) x(1+logx)+a‘loga +ax™!

(iii) If x = e, then find ¥ .
dx

@ -2 ® =2 0 &2 @ =~
xlogx xlogx xlogx xlogx
(iv) If y= (2 — x)*(3 + 2x)°, then find :—i
3 s[ 15 8 3 s[ 15 3
@ @-x(3+2) [3+2x Z—x] ®) @2-x)(3+2x) [3+2x+2—x]
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e s|_10 3 -x) S|
(€ 2-x) {3+2x}[3+2x Z—x] (d) 2-x)'(3+2x) [3+2x+2_x]

(v) Ify=x*-e2*) then find %
(a) x*eX**3 (b) x*&***3(3 - logx) (c) x¥*e**5(1-logx) (d) x*e&**">(3 +logx)

Case Study 13

If y = flu) is a differentiable function of u and u = g{(x) is a differentiable function of x, then y = flg(x)] is a

differentiable function of x and % = ? g This rule is also known as CHAIN RULE.
u
Based on the above information, find the derivative of functions w.r.t. x in the following questions.
(i) cosv/x
—sin/x sin/x
(a) =~ (b) (©) sinyx (d) —si
) 3 J; 2 J; SII'IJJ_C

1 2_ 1 2 A
]?“#-log? © ["—zl]-?x *.log7 (d) {" ;‘]-?x X .log7
X

x
—cosXx
(1 I+s:os.x
L2 X 12X 2% —sec? X
(a) % 5 (b) 2% 3 (c) sec 5 (d) -sec B
A LT
(iv) tan (F)+ntan (;)
=1 | 1 1 | 1
(a) + (b) + (c) - (d) none of these
S bt P +dd 2+b? K+t 24t P +ad
(v) sec ' x+cosec! .
xz—l

2 1 2
(a) (b) (€ —F=— (d) —pF=—
x* -1 xt =1 |,|;|'Jx2—l lx|Vx? =1

Case Study 14

If a relation between x and y is such that y cannot be expressed in terms of x, then y is called an implicit function

of x. When a given relation expresses y as an implicit function of x and we want to find Ey then we differentiate

every term of the given relation w.r.t. x, remembering that a term in y is first differentiated w.r.t. y and then

multiplied h}«' —=
Based on the abm'e information, find the value of E in each of the following questions.
(i) 13+12y+x};+y3=81
3x% +2xy+ 7 3 3x% +2xy— 7
@ OFt2 sz] ®) —(x +?-x)-+y2} © (Z 2xy yzl @ = :
xz+2.x}'+3y x +2-t)"+3)' x"—2xy+3y x" +xy+3y

3x’ + xy +y2

Get More Learning Materials Here: o m @ www.studentbro.in



(ii) ¥ =€

X7y Xty
© x(1+logx) @ x(1+logx)
- r d y
© yeosy+1 () x(ycosy—1)
_sinly sin2x
© sin2x @ sin2y
J"2 J’z
© x(2+ ylogx) @ x(2—ylogx)

L HINTS & EXPLANATIONS :'F

@ ——2— b —2
- (+logx) (1+logx)
(iii) e = xy
_y S
(@) x(ycosy—1) ®) veos y—1
(iv) sin® x + cos’y =1
s?nzy ®) _sfn}_".x
sinlx sin2y
® y=Gx>
@ —2— o 37—
5 x(2— ylogx) 2+ ylogx
'
5 x—3 ,x=3
We have, f(x)=1"* 1£x<3
x 3x 13 .
T 2t: xS

(i) (b):Rf(1)= nmw

h—0

3 3 i
= [lmﬂ = ]jm-ﬁ:—]
h—0 h h—0 h

(ii) (b):Lf(1) = -m%h—ﬂ')

L
h—0

2
= lim _—I[“_h} —3“_}1}+E—2]
h—0 A 4 2 4
_ [1+h*—2h-6+6R+13-8
= lim
h—0 —4h
. (h2+4}r]
= lim =—1
k—0\ —4h

(iii) (c) : Since, RH.D.atx=3is1
and LH.D. atx=3is-1
f(x) is non-differentiable at x = 3.

(iv) (d)
(v) (c):From above, we have

x 3
(x)==—=,x<l
r@=3-3

Lad

T T
L fE)=g-5=2
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c=x

df(tanx)  f'(tanx) sec” x
dg(secx) g’(secx)secxtanx

6. (i) (a):Now,

_ f'(tanx)secx
B £'(secx)tanx

[df{tanx}] _fON2 22
x=nl4

dg(secx) _g’{\ﬁ}-l_ 4-1 _E
(ii) (b)
(iii) (¢): Let y = &, z = logx
Differentiating w.r.t. x, we get

dy _ 3., 2 2 x? dz 1
== — =3 —_——
e” (3x")=3x"¢ and .
_d}" 21’3
dy _ dx _3x7e 30
— = - —3xe
dz dz (l)
dx X

(iv) (a): Let y = cos !(2x* - 1) = 2cos 'x
Differentiating w.r.t. cos™' x, we get

dy _ 2d(cos'x) _ )

d(cos™! x) - d(cos™' x) B

1 4 d_}' 3 3
L . ——u = —=—-4du =u
(v) (a): We have, ¥ 2 T
2 y
and U==xX"+5 = du_2 3 =22
3 de 3
dy dydu s _5 (235 Y. .2
T = du u -2x —(—x +5] (2x7)

2,
— x*(2x°> +15)°
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7. (i) (d) (ii) (a) (iii) (b)

(iv) (a) (v) (b)

8. (i) (a):f f3]=*’é

lim f ()= lim ——  fim &2 &3

x—3 x—=3 X—3  x3 (x—3)

=lim (x+3)=6 " lim flx)=f(3)
xr—+3 x—3

f(x) has removable discontinuity at x = 3.
(ii) (c): f{x}— lim {x +2)=4+2=6
I—)—4_
l].m f(x)= l1m{x+ 4} 4+4=8

x4t
lim f(x)# lim f(x)
x4 x—4

f(x) has an irremovable discontinuity at x = 4.

(iii) (a): ;]rﬂ:lz flx)= chlirz (Ecl_ ;)} chiig(x +2)=4
and f(2) =5 (given) .. lln.'; f(x)= f(2)

flx) has removable discontinuity at x= 2.

(iv) (c):f(0) =

x+x
lim f(x)=Ilm —=2
x— 0" x—+0 X

—-Xx
lim f(x)= lim =0
x— 0" x—=0 X
s lim f (x)# lim f(x)
x— 0 x—= 0"

f(x) has an irremovable discontinuity at x = 0.

(v) (d):f(0)=7 .
e —1
lim f(x)= “I—_ lim u_l
x—=0 x—>l] log(1+2x) =x—o0 IOE“"'EI]_Z_Z
2
lim f(x)= f(0) )
x—0

f(x) has removable discontinuity at x = 0.
9. (i) (g (ii) (b) (iiii) (b)

(iv) (b) (v) (a)
af 3+2logx
an I(l—ﬁ]ogx]

log £
tan! |+

log ex’

_ tan-! 1-logx” +tan‘l{3+2ng]
1+ logx’ 1-6logx
=tan"'(1) - Ian'l(Zlugx] +tan'(3) + tan'l(zlﬂg x)

= y= tan'(1) + tan"'(3)
2
dx dx?

10. (i) (¢): Given, y=

Get More Learning Materials Here: &

(ii) (d): Given,x=s+3t,y=2s—t= & _, & _,
du _ dx _ dy ds
Nc:w,u=x2+y1::- —=1rd5+2}-— 2x + 4y

du _ dx) (dy] d’u
ds? _E(E M P Al
(iii) (d): We have, f{x) =2 log sin x

= f®-= 2—#-cosx=2mtx — f"(x)

= =2(1) +4(2)=10

2
= -2 cosec™x

(iv) (b): We have, f(x) = &'sinx

= f’(x) = e"cosx + e*sinx = €"(cosx + sinx)

= f"(x) =e"(cosx - sinx) + e"(cosx + sinx) = 2e* cosx
= ["(x) =2[e"cosx - ¢'sinx| = 2¢"[cosx - sinx]

(v) (d): li_".hﬂ&na}'2 —ax’ +bx+c

= 2yy,=2ax+b ...(i)
= 2y, +y,(2y)=2a

2
2ax+b . .
= yp=a-y = m=ﬂ—[ 2 ] (Using (i))

4 yza — [4{12::2 +b° +4abx)
4 yz
4::(:1::2 +bx+c)— {4&2.1:2 +b2+ 4abx)
<4

= Jf'jfz:

dac—b’
<

l-f 3
—  — :'l]l
I (»52)

sinfa+1)x+sinx

11. LHL (atx=0)= lim

[E furm]
0

x—0 X
Using L’ Hospital rule, we get
LH.L. (atx=0)
= lim (@+1)cos(a+1)x+cosx=a+2 (i)
x—0
RHL (atx=0)= lim Vx+bx? \l'r_ — lim Jl+bx—1
x—=0 b2 x—0  bx
T S | ...(ii)

x—=0+14bx+1 2

Since, f{x) is continuous at x = 0.
From (i) and (ii), we get
1 3 1
atl=c=—=a=——,c==
2 2 2
Also, value of b does not affect the continuity of f(x),

so b can be any real number.

@ @ (ii) (d) (iii) (b)
(i"] (C]:ﬂ-'—f: —%1.%:_1
1 3
(Y] (d).f—ﬂ: 51_5:2
m @ www.studentbro.in



12. (i) (a):Lety=x" = lngy x log x
1d d
= },di = 1051’};" xx[lxlogx+xx%]

_r“ [1+ log x]
(ii) (d)
(iii) (d): Given x = ¥ = logx =§lnge = ylogx=x

= yl+[lugx)d—y=l
dx
= —=(l Z] = !
dx x)logx

(iv) (€):y=1(2-x)° (3 +2x)°
= logy =log(2-x)"+log(3+2x)°
=3log(2-x)+5log(3+ 2x)

Ix(-1
ldy 3xED, 5 o
y dx 2-x 3+2x

dy 3 5[ 10 3 ]

ZL=@2-xP 3+ | ——-
@-) @+2) 3+2x 2-x

[d]j’ _ lx.ﬂu': + 5)

log y = x log x + (2x + 5)

| dy [ 1 ]
— = o — +2
yd x x+lugx

dy _ x.
dx_x

(i) (a):Let y=cosyx
%= (cosy/x) =—sinx- —N’_}
| —sm\"r_

=—sin IXT —2‘4:—
dy d
T dx

A l) _ ‘*;
dx(x‘f; =7

1 dy

e?**3.(3+ log x)

13.

|
(i) (a):Let y=7 %

75 )
o (i-3)

I"'l
=7 *-log7

l—cosx
(iii) (a): Lety= =
l+cosx

l—1+2sin? >
2 X
o)
21X 2

2co8" ——141
2

" IL:‘—""=.-.=,1':t:2£.—l
dx 22

1.2%

22

iv) (b): Let —ltan‘l(f]+l

(iv) (b): Let y =4 A
+

1 1

v)

__ 1,
52+x2 ‘12 2

(d): Let y= sec”! -

X + Cosec

2
x - —1
1

Putx=secB=08=sec x

Loy= sec_l{secﬂ] +cosec ™! [

14.

(iii)

=

(iv)

=

Get More Learning Materials Here: u m

=ﬁ+sin_l[m]

—B+sin' (sinB)=0+0=20=2sec'x

dy 1 2

—2—{ Tx)=2x =
de a1 [ -1
(i) {h}:x3‘+x2y+xy3+y3‘=ﬁl

2, 2dy dy 2., 2dy
I +x dM+LJ,.t,-J,r+24:-;»[11“{+3,r +3y -

d

(6 +2xy+3y7) T =37~ 2y — y?
dy  —(3x* +2xy+y7)
dx .x!+24\;;1.r+:'-y2
(€):¥=e"""= ylogx=x-y

| d d

L tlogx-2X 1%
y:(x+ Og X dx dx
Yiogx+1y=1-2 = H__*—r
dx x dx x[l+logx]

(d): €Y =xy = siny=logx+logy

dy 1 vdy _ odyf oo 1f_1
VT xTyar dx[“’*” y]
&y___r
dx x(ycosy-—1)

(d): sin’x + cusz}' =1
2sinxcosx +2cos }'[—sin y%]:ﬂ

dy _

=sinlx _
=

—sin2y

sin 2x

sin2y

J;\";__.n }r
(@): y=Wx) = y=(x)

log y=y(logy/x) = log f=j;{f log x)

ydx 2 x dx

dyj1 1 _1y

dx |y 2 C2x
dy_y y?

dx 2x {2'. y log x) x{l y log x)
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