CBSE ACADEMY PLUS

Questions 1 to 10 carry 1 mark each.

1. The function f{x)
Ans (b) 1.5

2. Ifx=ar, y=2at, then Y s

|

(a) % (b) —= (c) ar’

I

4-x
3
izl b . o, AR oA &
(a), as y = sin *E—*‘ {E)I 3sm <
'i:]- I -I_= 3
" dr s & 3
X 4—-x
4

-

dy
4. If y=Ae™ + Be™ then y : is equal to
2

(a) 25y (b) Sy {c) 235y
Ans: (a), as y' = Sde™ - 5Be ™
and y" = 254¢™ + 258" = 25y

5. Derivative of sin x with respect to log x, is
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[x], where [x] denotes the greatest integer function, is continuous at:
(a) 4 (b) 1.5 (chl (d)-2

1
dy ———
(@) —5=
1 -1
(c) = (d) =
4-x 4-x
(d) 10y
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X COs X

[} (&) (¢} x cos x () cos x
COs X x

Ans: (), let v = sin x and 1 = log x,

dy dy :

i-ét% = QoS X M %=x cos X

6. The function f{x) = x[x| is
{a) continuous and differentiable at x = 0.
{b) continuous but not differentiable at x = 0.
{c) differentiable but not continuous at x = (0.
{d) neither ditfferentiable nor continuouws at x = ().
Ans: (a) continuows and differentiable at x = 0.

gin X
, —  tepsx,r=l ,
7. A function fix) =4 x is continuous at x = () for

2k x=10

(@ k=1 (Bk=2 (c)k= mp%

1
2

Il '
Ans: (), as m [ﬂ+msx]=l+l=1=2k=ﬁk=l
r=0L x

8 Ify= Ian"[l_x;} then L i equal to

1+x d
1 -2x -1 e
(a) 1+ x* ) 1+ x* () 1+ @ 1+ x*

Ans: (b) i‘t
[+ x

). y= tan"(i -r:) = tan"(%] —tan”! ¥
& X

Y=ol gy = 22

1+x* l+x"
In the following questions 9 and 10, a staternent of assertion (A) is followed by a statement of reason
(R). Mark the correct choice as:
{a)Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion {A).
{b)Both assertion {A) and reason (R) are true but reason (R) is not the correct explanation of assertion (A).
(chAssertion (A) is true but reason () 15 false.
{d)Assertion (A) is false but reason (R) is true.

9. Assertion (A): Every differentiable function is continuous but converse is not true.
Heason (R): Function f{x) = [x| is continuous.
Ans: (b) Both assertion {A) and reason (R) are true but reason (R) is not the correct explanation of
assertion (A).

1L Assertion (A): f{x)= |x - 3| is continuous at x = 0.
Reason (R): f{x) = |x — 3| is difterentiable at x = 0.
Ans: (b) Both assertion {A) and reason () are true but reason (R) is not the correct explanation
of aszertion (A).

SECTION - B

Questions 11 to 14 carry 2 marks each.
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{"x+3 if x<2
11. Find all points of discontinuity of £, where fis defined by f(x)= ‘[_’ £ x>
3,if x>2

2x+3, if x<2

Ans. Here, f(x)= .
: /) {2:-3, if x>2
lim lim
Atx =2, LHL = _f(x)= ,(2.:1»3)
x> X > 2
Pumngr—"-hhasx—’ 2 whenh—oO

Hu 1) m Bk T ket T e
X)= +3)= —zi+J)= —&f) =
A * h - ( O( h-0

lim lim
Atx =2, RHL = J@= L (2x-3)
X—»2 x =2

Pumng,t—"+hmsr—’7 whcnh—’O
lim

lim lim lim
= 22+ h)-3)= 4+2h-3)= 1+2h)=1
,,f() 0(( +h)-3) h—»()( + ) h—>0( +2h)
A LHL # RHL. Thua,ﬂx) 1s discontinuous at x = 2.

| <
12. Find the values of k so that the function f* f(x) = KLl < xdy 1S continuous at point X = 5.
3x-5, if x>5
kx+1, i <5
Ans: Here, f(x)= [ if x
) 13\‘ 5.if x>5
Iim lim
Atx =S5, LHL= flx)= _ (kx+1)
x5 X=>5
Puttingx=5-hhasx — 5 whenh — 0
lim lim lim
xX)= k(5-h+1)= Sk—kh+1)=5k +1
5~f() h—+0(( )+1) h-—)O(
lim Iim _
Atx =35, RHL = S(x)= . (3x-3)
X =>»5 X5
Putting x =5 +has.r—’> h—0
im = "™ Gs+h)-5)= "™ (10+3k)=10
r— + -3y)= + -
- 5* % h—>0 h— 0(
Also, f(5) =5k + 1
Since f(x) 1s continuous at X = 5, therefore LHL = RHL = f{5)
= 5k +l=lO:—5k=9:>k=§
13. Differentiate sin (tan™' ™) with respect to x.
Ans: Lety = sin (tan™' ¢¥)
Diﬂlrenliatinb both sides w.r.t. x. we get
d" -] -z d -l -x
—:—s tan ' e cos(tan e " )—I(tan e
e [ in(tan” )] cos( )dx( )
1 d
=cos(tan' e )— (e")
) dx
- -1 -x
=cos(m—le-x) - (_e,,):_e Los‘m'nh e )
l+e™ l+e
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14. Find itif y=cos™ [I_—r,J[J <x<l
o [+x°

Ans: Letx = tand? == =tan 'x, then we have

1-x* 1-tan® 0
¥ :ms'l[l ,J:cus'] [ﬁszs" cos 2 =18
+x +tan”

= y= Ttan” x

dy 1 2
O — W -= -
d I+% 1+x

SECTION-C

Questions 15 to 17 carry 3 marks each.

15. Find %:’F.‘: =a(t+sin @), y=a(l - cos 8).
¥

Ans: Given thatx = a (8 + sin @), y = a (1 - cos @)
Differentiating w.r.t. 8, we get

E=..:n:l+n.:-;:usﬂ.'.i],I:I:::—J'Ej=-:i'[fr'lﬂ i

et}
ﬁ Esinﬁm:n.-f.E sinE
Therefore, dy — 4 _ alsinf) = sin = 2 2 2 _
dr  dY g(l+cosd)  1+cosd Imslﬂ casE 2
& 2

16. Prove that the function Mgiven by f{x) = |x -1 |, x € R is not difterentiable at x = 1.

x=-1, i x-1z=0
—(x=1), if x-1<0
We have to check the differentiability atx =1
Here, fil}=1-1=0
lim f-k-A0_ lim I-(1-k)-0)

Ans: Given, f(x)sx-1|= {

M=, 0™ o koo
_ lim i——l
h=0-}
and
: lim f(l+k)- 1y  Lm (1+&)-1-0
BW= 50 h NEY I
_ lim E—l
h=0 }
S L= R,
Hence, f{x) is not differentiable at x = 1
17. If y = 3™ + 2™, prove that ir{ - 5%+ By=0

' L 1
Ans: Given that y = 37" + 2™
Differentiating both sides w.r.t x, we get

-i—';L:Eel’ +6' =6(e™ + ')

Again, Differentiating both sides w.r.t. x, we get
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:I-r.z' 6{21’.}1‘ 3{}3:’ }

hnu,%—ji—y+ﬁy 6(2e™ + 3™ ) = SB[ + ™)) + 63 + 2077)
=12e™ +18e™ = 3027 = 302™ + 1827 +12¢7 =0

SECTION-D

Questions 18 carry 5 marks.

18. Differentiate (log X + x¥8% with respect to x.
Ans: Lety = (log x)* + xbes
Letu = (log x)* and v =x"F* then we have y=u+v

:i'J.' di d'v
Therefore, —+— 1
ierefore e~ o it' (1)

Now, i = (logx)*

Taking logarithm on both sides, we have log u = xlog(logx).

Diﬁemnﬁatinn both sides w.r.t x, we have
1 du

—= .::—I-:}g{lug )+ logilog .t'}—{.rj = % l+1ﬂgflng =)

wde  dx *ox

= n’_u =u [ + log{log .t']i| ={logx)’ [—+ tﬂnflc}ngJ {2)
el logx  ° T llogx T

Again v = X0

Taking logarithm on both sides, we have log v = (logx) logx = (logx)®
Differentiating both sides w.r.t x, we have

%%-Elngx—ﬂngx} Elﬁg.r:tl
= dv _ u[—'i'—z ID“I] = gloes [_Lilnﬂ.r] {3)
dx x X

From (1), {2} and (3)
E—(11:» x) L+ lon{los x) |+ 5™ 2logx
:iI'.I' - E Iﬂgx E{. = .] ¥

= gt}-r = (log %)™ [1+1log rlog(log x)] + 25" log x

SECTION — E (Case Studv Based Questions

Questions 19 to 20 carry 4 marks each.

19. A potter made a mud vessel, where the shape of the pot is based on fix) = |x - 3| + | x - 2|, where
tix) represents the height of the pot.
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{2) When x = 4 What will be the height in terms of x7 (1)
b} What 15 £ atx=37(1)
el

{c) When the ¥ value lies between (2, 3) then the function is (1)

{d} If the potter is trying to make a pot using the function f{x) = [x], will he get a pot or not?
Why? (1)

Ans:{a) 2x -3

{b) function is not differentiable

{c) 1
{d) Mo, becawse it is not continuous

2. Sumit has a doubt in the continuity and differentiability problem, but due to COVID-1% he is
unable to meet with his teachers or friends. So he decided to ask his doubt with his friends Sunaita
and Vikram with the help of video call. Sunita said that the given function is continuous for all
the real value of x while Vikram said that the function is continuous for all the real value of x
except at x = 3.

=9

-3

Based on the above information, answer the following questions:

{a) Whose answer 15 correct? (1)

(b} Find the derivative of the miven function with respect to x. (1)

{c) Find the value of £79(3). (1)

{d} Find the second differentiation of the given function with respect to x_ (1)

Ans: (2) Vikram (b} 1 (c) 1 (d)yO

The given function is £ (x) =
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