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1. Let f:R — R be a function such that

3 3

f(x+y)= f(x)+1(y)

, £(0)=0 and £'(0)=3. Then

(a) f(x)isaquadratic function

(b) f(x)is continuous but not differentiable
(¢) f(x)is differentiablein R

(d) f(x)isboundedinR

1/
cos ,x20, .
2. Ifthe functionf(x) = {( x) 7x is continuous at x =0,

k,x=0

then the value of’k is

(@ 1
© 0

(b -1
d e

1
Ifx2+y*=a?and k= Pr then k is equal to

[y"| [y"|
(a) 1+y, (b) (1+y'2)3
© —2 @ —=

Vi+y? 2y(1+52)

Let a function f:R — R satisfy the equation

f(x +y) = f(x) + f(y) for all x, y, If the function f(x) is
continuous at x = 0, then

(@ fix)=0 forallx

(b) f(x)is continuous for all positive real x

(c) f(x)iscontinuous for all x

(d) None of these
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Differential coefficient of tan™ 1 x2 with respect to
—-x
sin” 2% will be
I+x
(@ 1 b -1
(c) -172 d x

The values of a, b and ¢ which make the function

sm(a+l)x+smx’ x<0
X
f(x)= c ,x=0
Vx+bx? —x
—— ,x>0
bx3/2

continuous at x =0 are

(@ a=_—3

1 3 1
> ,C—E,b—o (b) a=5,0=5,b%0

-3 1
© a=7,c=5,b¢o (d) None of these

Let f(x), g(x) be two continuously differentiable functions
satisfying the relationships f'(x) = g(x) and f "(x) = —f(x).
Let h(x) =[f(x)]? + [g(x)]2. Ifh(0) =5, then h (10)=

(@ 10 ®) 5

) 15 (d) None of these

The function f(x) = [x]* — [x?] (where [y] is the greatest integer
function less than or equal to y), is discontinuous at :

(a) allintegers

(b) all integers except 0 and 1

(c) allintegers except 0

(d) allintegers except 1

tanmx? +(x +1)" sin x

If f(x) = lim

n—oo

X2 +(x+1)" »then
(a) fiscontinuousatx=0

(b) fis differentiable atx =0
(c) fis continuous but not differentiable at x =0
(d) None of these

10.

11.

12.

13.

14.

The value of p for which the function

@ -1y
2
f(x)= sin%log{l + x?}

,x#0

12(log 4)>,x =0

may be continuous at x =0, is

(@ 1 ®) 2

© 3 (d) None of these

In the mean value theorem % =1'(c),ifa=0,
b=1/2 and f(x)=x (x— 1) (x—2), the value of c is —

@ 1- g (b) 1+15

(© 1- g @ 1++21

2./3,(2)+1/8

(log3/2-1/3)

(b) 4
(@ 2

If y=(1+1/x)", then

(@ 3
© 1

is equal to—

© .n
If £(x) = Z’;—'(log a)", thenatx =0, f(x)
n=0

(@) hasno limit
(b) is discontinuous
(c) is continuous but not differentiable
(d) isdifferentiable

el/ X _ e—l/ X

Let f(x)=g(x). >
el/x+e—l/x

, where g is a continuous
function then lin}) f(x) does not exist if
X—>

(a) g(x)isany constant function

(b) gx)=x

© gx=x

(d) g(x)=xh (x), whereh(x) is a polynomial
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15.

16.

17.

18.

19.

Iff(x)= cot™" (%} ,then /(1) is equal to

(@ -1 (b 1

(©) log2 (d) —log2

Letf: R — Rbea function defined by f(x) = max {x,x*}. The
set of all points where f(x) is NOT differentiable is

@@ =11 (b) {-1,0}
© {01} @ 1,01}

2
The function f(x)=(sin2x)™ 2% is not defined at

n T . . T
X= e The value of f (Z) so that f'is continuous at x = 1
is

1

@ e (b) N

(© 2 (d) None of these
If g is the inverse function of fand f'(x) = sin x, then
g'(x) is

(@ cosec{g(x)} (b) sin{g(x)}

© Sn{e®) (@ cos{g(»)}
1-sin® x L3
3cos’x 2

Let f(x)={p, x =%
q(1—sinx) x> n
(n—2x)? 2

. . n
Iff(x) is continuous at x = 2 ®. 9=

1
(b) (5’ 2)

20.

21.

22.

23.

24.

Which of the following functions is differentiable at x = 0?
(@) cos(|x|) +|x| () cos (|x|) — ||
© sin(|x])+[ @ sin(jx))—|]

(e -1’
. (x X
sm(;) log(l + Z)

continuous at x = 0, then the value of a is equal to

Let f(x) =

for x # 0,and f(0)=12. If fis

(@ 1 (b) -1
() 2 @ 3
Ifthe equation a,x" +a, x" '+ ... +a;x =0

a; # 0,n > 2, hasapositiverootx = o , then the equation

na,x"" +(n-1)a,x" 2 +

root, which is

(a) greater than o

(b) smaller than o

(c) greater than or equal to o
(d) equalto a

......... + a; =0hasa positive

m, forx>0
[x]+1
T
I£f(x)= | c0s 5[]
[ ] ,  forx <0 ; where [x] denotes the
X
k, atx=0

greatest integer less than or equal to x, then in order that f
be continuous at x =0, the value of’k is
(@) equalto0 (b) equaltol
(c) equal to -1 (d) indeterminate

tan[x]n
[1+]log(sin® x +1) ]
integer function and || stands for the modulus of the function,

Iff(x)= where [.] denotes the greatest

@ @149 then f(x) is
(a) discontinuous Vx el
1 (b) continuous V x
—, 4
© (2, ) (&) None of these (c) non differentiable v x €I
(d) aperiodic fanction with fundamental period 1.
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2 g (c) The existence of lim (f(x)+ g(x)) does not imply of
—-X _y ) X—C
25. If \1-x*" +\/1—y2” =a(x"~"),then \/ 1— 2 dx existence of lim f(x) and lim g(x).

X—>C

X—>C
equal to (d) All of these
@ 1 ®) xly 29. Statement-1: If g (x) is a differentiable function g (1) # 0,
g 02and Rolles theorem is not applicable to
xn—l _ X" = — .
© — (d) None of these f (x) o) in [-1,1], then g (x) has atleast one root in
Y L.
26. The equation e*8+2x—17=0 has Statement-2 : Iff (a) = f(b), then Rolles theorem is applicable
(a) two real roots (b) onereal root forxe(a,b). .
(c) eightreal roots (d) four real roots (a) Statement- 1 is True, Statement-2 is True, Statement-2
27, IfF" (x) = d _ d is a correct explanation for Statement -1
- " (0)=-f(x)andg (x) =/ (x) an (b) Statement -1 is True, Statement -2 is True ; Statement-
2 2 2is NOT a correct explanation for Statement - 1
F(x)= ( f (f)) + ( g(f)) and given that (c) Statement -1 is False, Statement -2 is True
2 2 (d) Statement - 1 is True, Statement- 2 is False
F (5)=5, then F (10) is equal to— 30. Statement-1: f(x)=|x|sin x, is differentiable atx = 0.
(@ 5 (®) 10 Statement-2 : If f (x) is not differentiable and g (x) is
© 0 @ 15 differentiable at x =a, then f(x) . g (x) can still be differentiable
atx=a.
28. Choose t,h N Sorrect s'tat?meqts T . . (a) Statement-1 is true, Statement-2 is true, Statement-2 is
(a) Iff '(a ) and f' (a”) exist finitely at a point, then f'is a correct explanation for Statement -1
continuous atx = a. (b) Statement-1 is True, Statement -2 is True ; Statement-
(b) The function f(x)= 3 tan 5x — 7 is differentiable at all 2is NOT a correct explanation for Statement - 1
points in its domain. (c) Statement -1 is False, Statement -2 is True

(d) Statement - 1 is True, Statement- 2 is False
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DAILY PRACTICE
PROBLEMS

L. () Wehave
f(X+y)= f(x)+f(Y)’ f(0)=0and f’ (0)=3

3 3
e f(3x;-3hj_f(x)
f(x) = lim fx+h)-f(x) _ o
h—0 h h—0 h
£(3x)+£(3h) _f(3x)+£(0)
= lim —3 3 im ION-TO_,
h—0 h h—0 3h
fix)=3x+c¢, - f(0)=0=>¢c=0
fix)=3x

2. (a lim (cosx)l/x =k = lim llog(cosx) =logk

x>0 x—0x

= lim 1 lim logcosx =logk
x—0 X x>0

= liml><0=logek:>k=l.
x=0x

3. b)) P+y'=a’=24+2)y' =0y =—x/y
>y +x=0

(1+p2)
= yy”+y’2+l=0:>y=—kl+'x
y

()
LA T S
72
:‘ =y ‘: |y

1y Wiey?| A+

4. (c¢) Since f(x) iscontinuousatx =0

1 |[ ,_ X
|J’\/1+J’|| y

.-.k—l:|
=

"l

lim £(x) = £(0)

Take any point x=a, thenatx=a
lim f(x) = lim f(a+h)
h—0

= l}igao[f(a) +£(h)] [ f(x+y) = f(x) +£(y)]
=f(a)+ l}in}) f(h) = f(a)+£(0) =f(a+0)=f(a)

f(x) is continuous at x = a. Since x = a is any arbitrary
point, therefore f(x) is continuous for all x.

5. (@ Let u=tan 2~ TR )
1-x
and v=sin! 2x T e (i1)
1+x

In equation (i) put, x =tan

- u=tan"! [%} =tan"! (tan29)
—tan

MATHEMATICS
SOLUTIONS

DPP/CM20

—u=20 > #_5 (@
de
In equation (ii), put x=tan

- v=sin! {%} — sin"!(sin 26)
1+tan“ 0

du _ du dO N 1_
dv dO av 2
.. Required differential coefficient will be 1.

(c¢) Inthedefinition of the function, b # 0, then f(x) will be
undefined in x > 0.

-+ f(x)is continuousatx=0, .. LHL=RHL=1£(0)

. sin(a+1)x+sinx \/x+bx -Jx
lim =c
= x50 X x—)O bx3/?

x<0 x<0

. (sin(a+1)x sinx) . All+bx -1
= lim + = lim =

x—0 X X x—0 bx
C(+bx)-1
(a+)+1l=Ilm ————=
= x—0 bx(+/1+bx +1)
_l —_—_—
= a+2 x>0 41+bx +1
_1 3 1
= a+t2 =-=Cc .a=——,c=—,b#0
2 2 2

(b) Sincef'(x)=g(x), f'(x)=g'(x)

Put f'(x) =—f(x). Hence g'(x) =—{(x)

we have h'(x) =2f{x) ' (x) +2g(x) g'(x)

=2[f(x) g(x) + g(x) [-{x)]] =2 [f(x) g(x)—f{x) g(x)] =0
- h(x)=C, a constant

-~ h(0)=Cie.C=5

h(x)=5 for all x. Hence h (10)=5.

@ f0=[xP-[x3]=(1R—(0R=0,—1<x<0 = 0< x> <1
=0-0=0, 0<x<land=1-1=0,1<x<+3

and=1-3=-2, «/5 <x<+4

.. From above it is clear that the function is discontinuous at

Vn Vel exceptatx=1.



0+1x0
0+1

9. @ f(0)= =0

tanmx? +(x +1)" sinx

lim f(x)= lim lim

x—0" x—0" n—>o x2 + x+D"
) 2
= lim (If x>0, x+1<1)
x—0 X
=7 . LHL # f(0)

-. f{x) is not continuous at x =0 hence not differentiable also.
10. (d) For f(x) to be continuous at x = 0, we should have

Am f()=1(0)=12(log 4}

(4"—1\3)( [%] ‘ px?

lim =1
00 S ) 1mL x J (sin%] log(l+%x2)

x—0

( 2 )
=(log4)}-1-p- 11m . A—
T, 1 4
= X" ——Xx +...
3 18
=3p (log4)? - Hence p=4.
f(b)—f(a
1. © ()= —() (@)
:>3c2—6c+2=3/8_0=§
1/2-0 4
N V21 1 N
:>c=li%:>c=l+Te(O,5) :>c=l—%

1 X
12. @) Let y= (1+;)
Taking logarithm of both sides, we get

logy = x{log (1+lﬂ
x

0= 25+ os(1+4]
— =——|——|+log|1+—
= yyl(x) x+1 x2 0g ¥
1 1
=———+1 (1+—]
x+1 08 x
Since, y (2)=(1+1/2)*=9/4

1 3

50, ¥, (2)=(9/4) (—5 +log 5)
Again differentiate eq (1) w.r.t (x), we get
YRy - _ 11

() (1+x)? x(x+1)
By putting x =2, we get
y(2)y,)-1(2)° _ -1

() 18

Now, put value of y (2) and y,(2)

=»,0@)= (%) (—%+ log%)2 _%

2
rerg)-ofosy)

= Required expression =3
x" (xlog a)"
13. ) We have, f(x)= Z " (loga)" = Z

X
=exloga =eloga X

=a
-h _

LE(0) = f(O h) £(0) }llig(l)a_hlﬂogea
h_

RE(0) = f(0+h) £(0) Pi'%a L log. 2

Since Lf'(0) = Rf’(0), . f(x) is differentiableat x =0
Since every differentiable function is continuous, therefore,
f(x) is continuous at x =0.

" @ im el/x_e—l/x . l_e—2/x 4
. (@ = — =
x—0" el X 4 e71/X ot 14e2/X
1/x -1/x
—e X1
and lim 7 7 = lim 2/ =-1.
x=0" e X+eT* xs0m et * +1

Hence lim f(x) existsif lim g(x)=0.
x—0 x—0

If g(x) = a # 0 (constant) then
lim f(x)=a and 11m f(x) =-a

x>0+
Thus lim f(x) doesn’t exist in this case.
x—0

. lim f(x) exists in case of (b), (c) and (d) each.
x—0

*_ %)

2 )

15. (@ Let f(x) =cot™ L

Take out x* common

£@0)=cot™ L 1)

Putx*=tan©
2
f(x)=cot™! {ta;t_ee—l} = cot~!(—cot 26)
an

2tan 0
—tan’ @

=m—cot ! (cot20) [--tan20= 1

= f(x)=n-20=n—2tan"! (x*)



Differentiate w.r.t. x, we get

S0 =2
1

+x%

x*(1+log x)

At x=1

f'(1)=%(1+0)=—1.

16. d f(x) = max. {x,x}

x<-1

3x%;, 1<
reo=1"" "
1; 0<x<l1
3x2;

Clearly fis not differentiableat —1, 0 and 1.

17. () fis continuousatx =x/4,if lim f(x)=f(n/4).

x—n/4

2
Now, L= lim (sin2x)%@"" 2%

x—n/4

=logL= lim tan? 2x logsin 2x

x—n/4
_ iy Jlogsin 2x (2)
x—n/4 c0t2 2X \(®©
2cot 2x 1

= lim 2 ==
x-n/4 -2 cot 2x cos ec” 2x.2 2

or L=e /2 s f(nid)y=e V2 =1/e

18. @ Given f7!(x)=g(x)

= x=f[g(x)]
Diff. both side w.r.t (x)

[ Y '(x) = 1
= 1=/"[g@)]g'x) = 8 ="5

Given, f'(x)=sinx

- f(g(x) =sin[g(x)]

1
= Tigty - oeelE)

Hence, g'(x) = cosec[g(x)]

_ o 1-sin®[(n/2)~h]
fi(n/2)"]= lim ———————
19. (¢ fl(r/2)7]= lim 3cos[(n/2)-h]

1-cos’h 1

= lim >
h—0 3sin“h 2

20.

21.

f[(n/2)*]= lim

L p=

@

q[1-sin{(n/2)+h}]  lim q(1—cosh) _q

h>0 [r—2{(n/2)+h}]* h>0 4n2 8
1 q 1
—_—=—=> =—, =4.
2 s Py

|x| is non-differentiable function at
x=0asLHD=-1andRH.D=1

o x, x20
. lxl=
: -x, x<0

But cos|#| is differentiable

.. Any combination of two such functions will be non-

differentiable . Hence option (a) and (b) are ruled out.
Now, consider sin|x|+|x]

— lim sin|—A| +|-Al|

h—0 —h
= lim sin -1=-1-1=2
h—0 —h
R'= lim sin|A|+ |4l
h—0 h
Clim S 12
h—0

Consider sin |x|—|x|

@

L'= lim sin|—h|— ||

h—0 —h
_lim 2o
h—0 —h
R'= lim sin|h|—|A|
h—0 h
_ im0t g
h—0

Hence, sin|x|—|x| isdifferentiable atx=0.

(e* -1y

x=0 . X X
sin (—) log (1 + —)
a 4

= 4a=12=>a=3



22.

23.

24. (b) The denominator of the given function is always defined
Also, tan [x]r=tan n 7= 0 [[x] = integer, sayn]

O Letf(x)=a,x"+a, x" T+ ... +a1x =0
The other given equation,
na,x" ! +(n-1) an X" 24+ a;1=0 ={"(x)
Given a; 20 =f(0)=0
Again f (x) hasroot o, = f(at) =0

s f0)=fo)
. ByRolle’s theorem,

£'(x) = 0 has root between (0, at)

Hence f'(x) has a positive root smaller than a.
(@ Iffiscontinuous at x =0, then

lim f(x)= lim f(x)=/(0)
x—0*

x—0"

= £(0)= lim f(x)

x>0~

cosg[O—h]
k=1 0-h)=lim—=———
i/ O~ =0 [0—A]

S fx)=0 vx
.. f(x) is continuous and differentiable for all x.

25. () Put x" =cosa, y" =cosp

26.

. . 25in(
_ sino+sinff

18] 0]
_[3)
2

a= = B
cos o —cosP —25in(a )sin(a

2
=—cot(a;ﬁ)

=2cot ! (—a)=a—-p
= cos '(x")—cos~I(y ") =2 cot (- a)

y dy X! 1-x"dy x"!
-V = :> =
= \/1 _ y2n dx \/1 _ x2n 1— y2n dx yn—
(b) Clearly x = 8 satisfies the given equation. Assume that

f(x)=e*~8+ 2x—17=0has areal root o. other than x = 8. We
may suppose that o, > 8 (the case for o <8 is exactly similar).

Applying Rolle's theorem on [8, o],
we get B € (8, a), such that f' (B)=0.

28.

29.

30.

But f' (B) = eP~8+ 2, so that e P8 =—_2 which is not
possible, Hence there is no real root other than 8.

27. @ F(x) =[f @ S @ t8 @ g @}

@

@

@

Here, g(x)=1"(x)
and g'(x)=/"(x)=-f(x)

S CIONCICR

= F (x) is constant function

soF(10)=5
. f(a+h)—f(a)
@ hl_l)r(1)1+ h exist finitely
lim f(a+h)—-f(a)
h—0"
- lim (f(a+h)—f(a)) h=0
h—0* h
= lim f(a+h)=1f(a)
h—0"
Similarly, lim f(a+h)=f(a)

h—0"
. fis continuous at x=a

(b) Function is not differentiable at 5x =(2n + 1) %

only, which are not in domain

1
© Letf(x)=—5 andg(x)=— —,
X X

lim f(x)+g(x) exists whatever lim f(x) and
x—0 x—0

lim g(x) does not exist.

x—0

Statement 1 : As f(—1)=f(1) and Rolles theorem is not
applicable, then it implies f(x) is either discontinuous
or f' (x) does not exist at atleast one point in (—1, 1)
= g (x) =0 at atleast one value of x in (-1, 1).
Statement 2 is false. Consider the example in
statement-1.

f(x)=|x|sinx
LHD: llm |0_h|Sln (O_h)_o
h—0 h
= lim M=O
h—0 h

RHD. = lim |0+h|sin (0+h)-0
h—0 h

f(x) is differentiable at x =0
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