Fill Ups, True/ False of Differentiation

Fill in the Blanks
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Q.2.Iffr (X),g (X), hr (X) r, r=1, 2, 3 are polynomials in x such that fr(a) = gr (a) =
he(a), r=1,2,3

Alx) Alx) fAilx
and F(x)=|g,(x} g,(x) g;(x)| then F'(x)atx=ais
m(x) hx) hix)
Ans. 0
Solution.
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Where f:(x), gr(X), hi(x), r = 1, 2, 3, are polynominals in x and hence differentiable and

fi(a) = gr(a) =hr(a), r=1,2,3 ... (2)
Differentiating eq. (1) with respect to x, we get
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Using eq. (2) we get D1 = D> = D3 = 0 [By the property of determinants that D = 0 if

two rows in D are identical]
~F (a) =0.

Q. 3. 1T f(x) = logx (In x), then f *(x) at x = e is

Ans. 1/e

Solution. Given that



7 ()= log, (inx) = 08108 D)
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Q. 4. The derivative of at=1/2is .......
Ans. 4
Solution.
| w2
Let 1 =sec [hz—l.]’v 1-x
Then to find % i . Wwe have
u=cos (2’ —1)=2cos ' x
du -2 2
- = and v=y1-x
& \1-y?
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dv__ox odu_i-x 2
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1—Jr2
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Q.5 Iff(x)=|x-2]and g(x) =f [f(X)], then g'(X) = ..ceevvrrrrrrrnnn. for x> 20
Ans. 1

Solution. f(xX) = | x -2 |

=>gX) =fEFX)=|f(x)—2]asx>20



=|x-2|-2|=|x-2-2|asx>20=|x—4|
=x—4asx>20

~gx)=1

Q. 6. If xe¥ =y +sin? x, then at x =0, dy/dx = ......
Ans. 1

Solution. Given : xe¥ =y + sin? x

Differentiating both sides w. r.to x, we get

v dv
e”’_l+xew{y+x%] =§+25i11 XC05X

Putx=0—= 1+U=Q+ﬂ = lli—:";r=l
dx dx

True/ False
Q. 1. The derivative of an even function is always an odd function.

Ans. T

Consider $(x)=J +/EX)
i 2 . )
Solution. , which is an even function

Now y(x)= i) = L DT

w(-x)= w ——y(x) - y isodd



Subjective Questions of Differentiation

Q.1. Find the derivative of sin (x? + 1) with respect to x from first principle.
Ans. 2 x cos (x2 + 1)
Solution. Let f (x) = sin (x? + 1) then

sin[(x + 8x)° + 1] - sin[x” +1]
dx

( 2 >
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Q.2. Find the derivative of
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3
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Ans. -2/9
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Given y= — % +cos? (2x+1) :Find ¥ _
1-x)
Ans
2 L osin@xs2)ifx<l: > 1 ognaxed) ifxs1
- - P —. —2sin(4x+2), if x
3 (-xy 3 (1-1)?

+cos? (2x+1)

Solution. We have, =~ 3[1-x|



(Clearly y is not defined at x = 1)

+cos’ (2x+1), r<l

_j3-x)
- ox +m52{2r+1} x>1
3i(x-1) )
EfL‘ﬂ:_UJ-zsm@Hz), x<1
g |3\ (1-x)
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EL—(I—I]Q J—Em(4x+2}, =1
5 1 :
— —2sin(4x+2), x<1
o @_J30-0’
dx 5 1 :
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_ sin x° X T E
Q. 4. Let y=¢" + (tan x) 'Fmddr

sy [ « 2x
Ans e [511113+3x3c0513]+(t3nx} {E+logtan1]

sinx® x
Solution. We are given ¥=¢ " +(tanx)
Here y is the sum of two functions and in the second function base as well as power are

functions of x. Therefore we will use logarithmic differentiation here.

Lety=u+v
.3
where u=¢g"""" (D
and v={tanx)* -2
dy _du dv
dr dx @ dx ~6)

Differentiating (1) with respect to x, we get



du _ e“m"j.i(xsinf)
dx dx

= e“i“xs [3x3. cos X3 +sin 1%
Taking log on both sides on Egn (2), we get
log v = x log tan x

Differentiating the above with respect to x, we get

1 dv 1 2
——=x——sec  x+1logtanx
v tanx

e
dx sin 2x

+log tan :r}

Emm’ﬂ in eg® (3), we get

Substituting the value of 4

Ef}-' rsinx . x 2x
el [sinx’ +3x° cosx’] +(tanx) [mzxﬂngtanx}

Q. 5. Let f be a twice differentiable function such that
(%) == 1 (x), and f*(x)= g (x), h(x) = [f (x)]* + [g ()T
Find h(10) if h(5) = 11

Ans. 11

Solution. Given that f is twice differentiable such that

£ (x)=—f(x)and f'(x) = g(x)

h (x) = [f ()1° + [9 ()T

To find h (10) when h (5) = 11.

Consider h'(x) = 2f ' + 2gg' = 2f (x) g(x) + 29(x)f " (X)
[+ 900 =F'() = g’ () = "(¥)]

=2f(x) g (x) +29(x) (- (x))



=2f(x)g(x)-2f(x) g (x) =0
h(x)=0#x
= h is a constant function
~h(5)=11=h (10) = 11.
Q. 6. If a be a repeated root of a quadratic equation f(x) = 0 and A(x), B(x) and
C(x) be polynomials of degree 3, 4 and 5 respectively, then show
A(x) B(x) C(x)

A(a) B(a) C(a)
Aa) B'o) CYw)

is

that divisible by f(x), where prime denotes the derivatives.
Solution.

Ax¥) B(x) C)
Let F(x)=| A(a) B(x) C(x)

AYo) BYo) C'(o)

Given that a is a repeated root of quadratic equation f (x) =0
~» We must have f (x) = k (x — a)? ; where k is a non- zero real no.

If we put x = a on both sides of eq. (1); we get

A@) Bl C(a)
Flo)=| 4@) B@) C()|=0
4@ B C(w)
~+ R, and R, are identical
[ Fl({x)=§z o :

Hence (X — a) is a factor of F(x) Differentiating eq. (1) w.r. to X, we get

A BE O
Afo)  B(o) Cla)
A) Biow) CYo)

F'(x) =

Putting x = a on both sides, we get



Ale) BYe) Cla)
A0) B(e) C(o)
AYe) BYe) Cla)

Flla)= -0

[as R1 and R3 are identical]

= (X — o) is a factor of F'(x) al so. Or we can say (x — a))? is a factor of F(x).
= F (x) is divisible by f (x).

Q.7.If x=sec 0 —cos 0 and y = sec" 0 - cos" 0, then

2

2+ [P —n20? +4
showthat( +}{dx] moTED

Solution. We have, x =sec 6 — cos 0, y = sec" 6 — cos" 6
dx .

= —_—=
6 secOtan® +sin b

sec 0 tan O + tan 6 cos 6 =tan 0 (sec O + cos 0)

dy

and d_ = nsec™ ! BsecBtanB —ncos" " B(—sind)

=nsec" 0 tan 6 +n tan O cos" 6 =n tan O (sec" O + cos" 0)

dy

48 ntanB(sec” 8 +cos" 6)

@ tan B(sec B + cos )
daa

&

or v _ nisec” 6+cos™ 6)

dc  (secB+cos) ..(1)

Also x> + 4 =(sec 0 —cos 0)> +4
=sec?0+cos?0—2secOcosO +4
=sec20+cos20+2

= (sec 0 + cos 0)? ..(2)



and y? + 4 = secn 0 — cosn 0)2 + 4
=sec?" 0 + cos® 0 — 2 secn 0 cosn 0 + 4
=sec2"0+cos2" 0 +2

= (secn 0 + cosn 0)? ...(3)

Now we have to prove

(x? +4){%]2 = ()’ +4)

2 " o2
LHS ={s-ecﬂ+msﬁ}2.n (sec” 6+cos 6)

(secB + cosB)’
[Using (1) and (2)]

=n? (sec" g + cos" g)?
=n?(y?+4) [From eg. (3)]

= RHS

Q. 8. Find dy/dx at x = -1, when

. |
(sin .v}sm[2 ] - % sec”™ (2x) + 2 tan (la(x +2)) = 0

Ans. 0

Solution. We have given the function

") +§9&c_1(21} +2%an [ln (x+ 2)]=0

(1)

(stny)

For x =—1, we have



{siny)sm[_z] +§m“ (=2) +2 tan[In (- 1+2)]=0

in vy~ _E(E] lomooo = L __®
= (siny) +:1 3 +1 = sy

= s:iny=—?3, when x=—1

...(2)
sin “]

NowLet 1 =(siny) [2
Taking In on both sides; we get

Inu= sin[%]lnsiny
Differentiating both sides with respect to x, we get

Tau_ Ems(m]lnsiny+cutyﬂsin[ﬁ]
ude 2 2 dx 2

) [jo{ e sa(gerd] o

= ——(5111}’) dx

Now differentiating eq. (1), we get

«{3) B 1
2 xyax? -1
+2(In2)tan [ (In (x+2)]
+2% sec”[ln(x + 1)]%=
X+

%[(siny}

= (siny)sinLI;rJ[;—Ims[%]hsiny +5in[%]cuty%:|

+ LJr 2% In 2 tan(ln(x + 2))

2xv4x? —1

2% sec? [In(x + 2)]
x+2

-0




3
Atx=-1and smy-—£ we get
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r::l'Jf2 bx £

+ + +1
(x—a)(x-b)(x—-¢) (x-b)(x—-¢) x—c °

Ify =

Q.9.
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= logy =3log x—1log (x —a) —log (x — b) — log (x —¢)
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Assertion & Reason Type Question

Assertion & Reason Type Question
Q. 1. Let f(x) = 2 + cos x for all real x.

STATEMENT - 1: For each real t, there exists a point ¢ in [t, t + 7] such that f '(c)
= 0 because

STATEMENT - 2: f (t) = f (t + 2@) for each real t.

(a) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation
for Statement-1

(b) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct
explanation for Statement-1

(c) Statement-1 is True, Statement-2 is False
(d) Statement-1 is False, Statement-2 is True.
Ans. (b)

Solution. Given that f (x) = 2 + cos x which is continuous and differentiable
everywhere.

Alsof'(X)=-sinx =>f'X)=0=>x=nx

= Thereexistsc € [t,t + p]forte R

Suchthatf'(c)=0

=~ Statement-1 is true.

Also f (x) being periodic of period 2w, statement-2 is true, but statement-2 is not a
correct explanation of statement-1.

Q. 2. Let f and g be real valued functions defined on interval (-1, 1) such that g**
(X) is continuous, g (0) #0. g'(0)=0,g''(0) #0, and f (x) = g (x) sin x



lim, [5(x) cotx— g(0) cosec ] =1"(0)
a

STATEMENT - 1: nd

STATEMENT - 2: f'(0) = g(0)

(a) Statement - 1 is True, Statement - 2 is True; Statement
- 2 is a correct explanation for Statement - 1

(b) Statement - 1 is True, Statement - 2 is True; Statement
- 215 NOT a correct explanation for Statement - 1

(c) Statement - 1 is True, Statement - 2 is False

(d) Statement - 1 is False, Statement - 2 is True

Ans. (a)
Solution. We have f (x) = g(x) sin x
= f'(x) = g'(x) sin x + g(x) cos X

= f'(0) =g'(0) x 0+ g (0) =9g(0) [~ g'(0)=0]
-~ Statement 2 is correct.

. [ _ 'ﬂ
o 70 =lim L=/ ©

_ tim g(x)cos x+ g'(x)sinx — g(0)
10 X

_ g 8O)cosx—g(0) . g'()sinx
x—0 x x—30 X

_ 1im 8O 0sx=80) , lim g'(x)
x—0 smx x—0
Xx
T

— lim g(x}msr—g(ﬂ} +§'(ﬂ]|
- x—=0 sin X
= :ﬂ[g(x} cot({x) — g((cosec x] +0

— lim x)cotx — g(()cosecx
- lim [ g(x)cotx - g(O)cosec]

-~ Statement 1 is also true and is a correct explanation for statement 2.

Integer Value Correct Type Question



T
_ 3 —
flx)=2"+e2 and g =70 4o the value of g' (1) is

Q. 1. If the function
Ans. 2
Solution. Given that f (x) = x3+e /2 and g (x) = f * (x) then we should have g of (x) = x

= g (f (X)) = x = g(x® +&*?) = x

Differentiating both sides with respect to x, we get
03, xi2 ERAN
g'(x" +&* }_[312 +é&" E]_l

o3 L xl2 1
= ¥+ Yy
£t } 3x? 42 1
2

1
Forx="0 M= ——=2
orx=0,weget g'(1) 12

Let £ (8) = Siﬂ{tﬂﬂ_l(qf‘%ﬁ,whue —;{G{E.
Q.2.
d

d(tan )

(f(e)) is
Then the value of

Ans. 1

Solution.

[ sin 6 )

. ve ;
= sm|sn” | ——m0o-eos . = —
[ kﬂsjllzﬁ+E0525Ji| L Y u'xz"'.lf':
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