JULY 1 WEEK CLASS TEST 3 CONTINIUITY & DIFFERENTIABILITY MATHEMATICS (FRESHER)

Dear student following is a Moderate level [O O @ O QO] test paper. Score of 18 Marks in 10 Minutes would be a
satisfactory performance. Questions 1-10(+3,-1) (Questions may have more than one option correct )

Direction (1 - 2): Q.6 The function f(x) = [x]? - [x?] (where [y] is
If f(x +y) = f(x) + f(y) for all x, y O R and the greatest integer less than or equal to
y), is discontinuous at :
- 2f(tanx) _ of(sinx) A) All integers
f(1) = 1 and g(0) = lim — then (A) Allinteg
x-0 x“f(sinx) (B) All integers except 0 and 1
] (C) All integers except 0
Q.1  The value of f(x) is : (D) All integers except 1
(A) x (B)x*  (C)3x (D) None g P
Q.2 The value of g(x) is : Q.7 Let f be a function such that
1 f(xy) = f(x).f(y), o y OR
(A) log, 2 (B) 5 log, 2 and f(1 +x) =1 + x(1 + g(x)),
1 where liM g(x) = 0
(C)21log, 2 (D) log, 5
h h I f 2f00 1
Then the value of | F(X) " 1452 dx is
1/2
Q.3 Thevalue of f(0), for f(x) = (1 +tan® Vx| " 1
(A) 5 [log (5/2)] (B) log (5/2)
so that f(x) is continuous everywhere, is-
(A) e (B)1/2 (C)e¥”? (D)0 (C) 21og (5/2) (D) log (2/5)
Q.4 The points of discontinuity of the function Q.8 The set of points where x2 |x| is thrice dif-
1+ cos5x ferentiable is -
f) = TTcoeax 2 (A)R (B)R— {0}
(©) z (D) None of these
(A)x =0 (B) x = g
Q.9 Let f(x) = x", n being non-negative integer.
n Then the value of n for which the equality
O x=mn (D) x=7 f'(a+ b) = f'(a) + f'(b) is valid forall, a, b > 0
(A)n=20 (B)n=2
Q.5 Let [.] denote the greatest integer function (Cn=1 (D) None of these
and f(x) = [tan? x], then :
lim . Q.10 Letf(x) =maximum<{4,1+x?,x2-1} 0 x 0O
(A) 5T f(x) does not exist R. Then the total number of points, where
(B) f(x) is continuous at x = 0 f(x) is not differentiable are
(C) f(x) is not differentiable at x = 0 (A) 2 (B) 1 (©) 3 (D)o
(D) f(0) =1
s e ———— S —————-
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JULY 1 WEEK CLASS TEST 3 CONTINIUITY & DIFFERENTIABILITY MATHEMATICS (FRESHER)

SOLUTIONS

Sol.1-2
1-(A), 2-(B)

Sol.3

Sol.4

Sol.5

We have, f(x+y) = f(x) + f(y) forall x, y OR
O f(x) =xf(1)forallx oR
O f(x)=xforallxgR<{:: f(1l)=1,given}

2f(tan X) _ 2f(sin X)

Now, g(0) = lim x2f(sinx)

2tanx _ zsinx
x2.sinx

(ztan X-sinx _ 1).25inx
X x% sinx

(2tanx—sinx _ 1) tanx - sinx

T x-0 (tanx -sinx) ©  x%sinx L2
oa 2 L 50 {--Iim tanx—sinx:l}

=109 < 5 " x-0  x?sinx 2
1

=5 log, 2

(©)
Put u = tan? [y,

F(x) = (1+u)M-@72 (nix)ix)

0 Lt f(x) = Lt (1+u)/?¥ = el2
x-0 u-0

(A, B, C)

f(x) is clearly continuous except at the points
where 1l -cos4x =0.Thusx =0, x = g and
x = 1 are the points of discontinuity.

(B)

f(x) = [tan? x]

if —-450<x <450
tan (-459) < tan x < tan (459)

U
O -tan 459 < tan x < tan (459)
U
U

[given]

-1l<tanx<1

O<tan?x <1

Sol.6

Sol.7

O [tan?x] = 0.

i.e. f(x) is zero for all values of x from x = -
450 to 459, Thus, f(x) exists when x - 0
and also it is continuous at x = 0, f(x) is
differentiable at x = 0 and has a value of
zero.

(B)
All integers are critical point for greatest
integer function.

So, Casel:x I
f(x) = [x]* - [¥*] = x2 - X2
=0
Case2:x (I
If O0<x<1,then[x]=0
and 0 <x?<1,then[x?]=0
Next, if 1 < x> <2

O 1<x<.,2

0 f)=[xP-[x]=0ifl<x< 5

O [x]=1and[x*] =1

o f(x)=0,if0<x< 2
This shows that f(x) is continuous at x = 1
Therefore, f(x) is discontinuous in (-, 0)

O [2, ») on many other points.

(A)
f(x) = Lifr(]) wz—f(x)
_ f(x(l . hD ~f(x)
— lim X
h-0
h

f(x).f[l . 2] —f(x)
h
[Given f(xy) = f(x).f(y)]

0 f(x)=!m

f(x).{l + 2(1 +g(h/ x))} —f(x)

o f(x)=1m '

[Givenf(1 +x) =1+ x(1+g(x))]
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JULY 1t WEEK CLASS TEST 3 CONTINIUITY & DIFFERENTIABILITY MATHEMATICS (FRESHER)

f(x){l . 2(1 +gh/x) - 1}

However, f"'(0) does not exists since f"'(0-)
= - 6 and f"'(0*) = 6 which are not equal.

0 f(x) = im Thus, the set of points where f(x) is thrice
h differentiableis R - {07}.
f(x) N _ |
O fi(x) = — ....()|as limg(x)=0| Sol.9 (A,B)
X x-0 . . . .
Since f(x) = x", n being non-negative integer.
2 f(x) 1 Then f'(x) = nxn-1!
0 LW C1ax2 OX f(a) = na"-t, fi(b) = nb-*,
f(a+b)=n(a+b)"!
_PX o Now the equality f'(a + b) = f'(a) + f'(b)
B Jl 1+ x2 dx [Using (D] holds if,
n(a+b)""*=na"-t+nb"!
=%[Iog|1+x2|]12 or (@a+b)yt=at+b"t ... (1)
Above statement is true, only if (n - 1) =1
0 2 flog (5/2)] Jon=e
~ [lo
2 %9 i.e., (@+b)-t=a-t+ bt (ifn=2)
or (a+b)=at=0b!
Sol.8 (B) alsowhenn=1,3,4,5, ...... then,
Let f(x) = x? |x| which could be expressed LHS > RHS
as, Again when n = 0, f'(x) = 0 for all x
So, the equality is true for n = 0 and 2.
-x3 , x<0
- Sol.10 (A)
f(x) = 0 , x=0
x>, x>0
1+,2 f+ax
\ ¥ LY 'l .
_ 2 ___’1‘_____ - ,. . ]
3X 7 X < 0 1‘ Ili‘ L - }i! ‘:"'----‘.‘
— 1 1 i r
This gives, f'(x) = 0, x=0 '1‘ h "-‘ 13y Ji ral
3X2 x>0 v I x ! I.rj
! ' s, a2 .
1‘. S ’l'f ﬂ'h
So, f'(x) exists for all real x. ‘l‘.,‘  a },‘:
"R r"_j_. -
—-6X , X< 0 _w _Tr\\h [1] ’Jf} ‘gl Lt
_ . "'-41-:1
fll(X) = 0 4 X 0

6x , x>0

So, f"(x) exists for all real x.

-6 , x<0
fIII(X)= 0 4 XZO
6 , x>0

Thus, from above graph we can simply say,
f(x) is not differentiable at x = £ /3
And it could be defined as :

4 , -3xz<43
f(x) = .
) x2+1 , x<-J3orx=+3
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