JULY 2" WEEK CLASS TEST 1 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) (All questions have only one option correct )

Q.1 Iff(x) =pIsinx| + ge™ + r|x[?and if f(x) is Q.6 Number of points of non-differentiability of
differentiable at x = 0, then- f(x) = max. {sin x, cos x, 0} in (0, 2nm) is-
(A) g+ r =0, pisany real number (A) 3 (B) 3n (C) 2 (D) 2n
(B) p + g = 0; ris any real number
(C) g =0; r=0; pisany real number Q.7 Let f and g be differentiable functions satis-
(D) r=o0; p=0; qgisany real number fying g'(a) = 2, g(a) = b and fog = I (identity
function). Then f'(b) is equal to-
Q.2  If f(x) is differentiable everywhere then- 2
(A) |f(x)]| is differentiable everywhere (A)2 (B) 3
(B) |f|? is differentiable everywhere
(C) f|f] is not differentiable at some point (C) 1 (D) None of these
(D) None of these 2
Q.3 Suppose f is differentiable at x = 1 and Q-8 Iff(x) =x+tanxand g(x) is the inverse of
. f(x) then g'(x) is equal to :
lim (1 +h) = 5 then-
A Tra o ® 25 a0 237
(A) f(1) = 4 (B) (1) = 3 +(g(x) = x) +(g(x) +x)
(Of(1)=6 (D) None of these
Q) 5 N o2 D) None of these
| © 2v@o-02 @
Q4 Letf:R , Randg:R - R be defined by
g(x) = xf(x) then-
(A) g is a differentiable function [\/—
9  Iff(x) = x—,/X+1],th
(B) g is differentiable at O if f is continuous Q ) =X ( ) en
ato (A) f(x) is continuous but not differentiable
(C) g is one-one if f is one-one atx =0
(D) None of these (B) f(x) is continuous and differentiable at x
=0
(C) f(x) is not differentiable at x = 0
Q'5 If f(X) = ‘\’X + 2’\/2X -4 + ‘\jX - 2\/2X -4 (D) None of these
then-
(A) fis differentiable at all points of its do- Q.10 Letf(x) =x- |x-x2|,x O[-1, 1]. Then the
main except x = 4 number of points at which f(x) is discontinu-
(B) fis differentiable on (2, «) ous is-
(C) f is differentiable on (-0, o) (A)O (B)1 (C) 2 (D) None
(D) f'(x) =0forallx 0[2,6)
o T e e S —————
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JULY 2" WEEK CLASS TEST 1 CONTINIUITY & DIFFERENTIABILITY MATHEMATICS (FRESHER)

SOLUTIONS
Sol.1 (B) Sol.5
For—g <x<0,f(x)=-psinx+qge*-rx3
so f(0-) = lim fQ%{{#&
_ lim [_psinx _q[e"‘ _1]—rx2}
X -0- X —X
=-pP-q

T
For0<x<5,f(x)=psinx+qex+rx3,

f(x) - f(0)
x-0

. x
- lim [psmx +q[e 1]—rx2]
X+ 0+ X X

= p + q. For f to be differentiable at x =

lim
X -0+

F(0+) =

0,wemusthavep+qgq=-p-q
0 +qg=0.
pTd Sol.6
Sol.2 (B)
If f is differentiable then |f]? (x) = f(x)? which
is differentiable. For f(x) = x, (A) and (C) do
not hold.
Sol.3 (D)
Since f is differentiable so it is continuous
also. Thus
f(1) = imf(1 + h)
: f(1 +h)
= IMh==—=(0)(5)=0
: - f(1+h)-f(1)
Hence f'(1) = L'[‘g T —
_ lim fAFR) _ o
= 1M == =
Sol.4 (B)

Take f(x) = sgn x then g(x) = |x|, hence g
need not be differentiable. Take f(x) = x,
then g(x) = x? which is not one-one.

Let f be continuous at 0, then for h # 0.

g(0 +h) -g(0) _ hf(h)
h h

Therefore, g'(0) = f(0).

= f(h).

(A)
The domain of fis [2, w ). Putt = ox -4

f(x) =2 /2+2+2t + Jt2/2+2-2t
1 1
_\/E(t+2)+ \/E|t—2|
1 .
— x4 if t<2
—1\2
Y2t if t=2
22 if x0Q24)
T 2dx =2 if x0(4,)
0 if x0O(Q4)
Hence f'(x) = 1 if x O0(4,)

JIx -2

and f'(4) does nto exist

(B)

Here, we know sin x and cos x are periodic
with period 2m. Thus we could sketch the
curve as; (In the interval 0 to 21t)

Which shows,

y = max. {sin x, cos x, 0}

] 3n
cosXx , O<x<—o0or —<x<2m
4 2
3n
0 , <X <—
= 2
. ]
sinx , Z<x<n

Clearly, y = max. {sin x, cos x, 0} is not
differentiable at 3 points when x = (0, 21t)
Thus, y = max. {sin x, cos x, 0} is not
differentiable at 3n points.
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JULY 2" WEEK CLASS TEST 1 CONTINIUITY & DIFFERENTIABILITY MATHEMATICS (FRESHER)

Sol.7 (C) Sol.9 (B)
We have, fog =1 It is easy to see that
O f{g(x)}=x, forall x OR f(0 + 0) = f(0 - 0) = f(0) = 0
0 f{9(x)}r.g'(x) =1, forallx OR (This is left for the students).
1 Hence f(x) is continuous at x = 0.
0 Fe@) = 5@ Now
B % LF(0) = lim (©0-h [/ h)_hJ(o h+1)]-0
= lim —f(h+
Sol.8 (C) h-0 [ﬁ B 1)]
We have f(x) = x + tan x =0-,1=-1
O f(fi(x)) = f(x) + tan (f1(x))
0 x=g(x)+tan(g(x)) .o (1) and Rf'(0) = lim (0 +h) [J(0+h) ;\/(O+h+1)]—o
= g'(x) + sec? (9(x)).g'(x)
£ g(x) = F1(x)} _ lim [J) -+ D]
1
090 = 1 e (gix) =0-J1=-1
Since Lf'(0) = Rf'(0) = - 1, the function f(x)
1 is differentiable at x = 0.
79092 5 tan(g)
Sol.10 (A)
0 f(x) = x - |x]| |1 - x|

g'(x) = 2
2 +(x-g(x)) Now each of x, |x| and |1 - x| is continuous

function and we know that the product and
algebraic sum of continuous functions is again
a continuous function.

Hence there is no point of discontinuity.
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