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SECTION A

Select and write the correct answer for the following multiple choice type of questions:

i. Ify=xlog (x2 - 3), then %=
(z* —3)
3)

212
() 2

Ans: Differentiating w.r.t. X, we get

d 2
H=log (-3) + 5 £ -3
d: 2
=log (- 3) + 35

i. IfFf(x) =x tan™L x, then f 1) =
A 3

©-73 -3

Ans: Differentiating w.r.t. x, we get

o — sarn—L
f'(x)=tan ~x + sz

Lay+

S f'(2) =tan TP

-7 ¢ 1
=713

Answer the following questions:

i. Differentiate the following w.r.t. x.

y = sin(logx)

(B) - +log (2> — 3)
(D) =25 + log (2* — 3)

®-3 + %

Let u = log x then y = sin u, where y is a differentiable function of u and u is a differentiable function of x then

de — du dx
Now, y =sinu

Differentiate w.r.t. u

R % ()

d;

= = d(i (sinu) = cos u and u = log x
Differentiate w.r.t. x

du 1

_d _
Now, equation (I) becomes,
g_y — cosu x L — cos(logz)

T €T xr
Alternate Method:
We have y = sin (log x)

Differentiate w.r.t. x

[Treat log x as u in mind and use the formula of derivative of sin u]

j—g = L [sin(logz)]
g—z = cos(logz) x - (logz)



dy _
— = cos(logz)
dy __ cos(logz)

dzx T

1

T

i 1fx=t2andy=13, find 2,

x=t2
Differentiating w. r. t. t, we get

- L) -

y=t3

Differentiating w. r. t. t, we get
dy _ d (43) _ 942

&~ 4 () =3t

(%)
a) 2t _ 2

dy _ 2t 2
dr — (&) T 3T T Bt

iii. Suppose that the functions f and g and their derivatives with respect to x have the following values at x =

Oand x=1.

X [fG) g0 [f'C)  |g(x)

0 |1 1 5 l
1 38

1 |3 4 | —— _—
3 3

The derivative of g[f(x)]w.r.t. xat x=0is ......

%g(f(a:)) =g(f(x) - f ()],

=0
=g(f0)f'(0) = g (D '(0)
8 40
= — xXx5=——
3 3
SECTION B
Attempt any FOUR of the following questions: 8
3. Find the second order derivative of 2x° — 4x3 - %— 9.

Lety:2x5—4x3—% -9
Differentiating w. r. t. x, we get
dy _ d 5 3 2
= 2(5x%) — 4(3x2) — 2(-2x~3)
d 4
=106 - 12x% + 5
Again, differentiating w. r. t. x, we get

Py - d (1024 — 1227 + L)

= 10(4x3) — 12(2x) + 4(=3x — %)

Py _ 10,3 12
W = 40x° — 24x — F
4, Differentiate the following w.r.t. x

cos! (2:0\/ 1-— a:2)
Lety = cos ! (2:1:\/ 1— a:2)

Putx =sin®

s B=simlx

. y=cos ! <2sin0m>
y = cos™! (25in9@)

y = cos ! (2sinfcosh) = cos ! (sin26)



y = cos ! [cos(% — 20)] =5 —20
L Yy=5 — 2sin~ 'z

Differentiate w.r.t. x

& _ d (1 —2sin_1w)

de — dzx \2

dy 0— —2x1

dz — 1—22
b _ 2
de 1—22

Differentiate the following w.r.t. x.
y= (2 + 2z — 3)4<a: + cosa:)3

y = (3 + 2x — 3)4 (x + cos x)3
Differentiate w.r.t. x

j—g = % [(a:?’ + 22 — 3)4(33 +cosx>3}
(m3+2x—3)4-%(az+cosm)3+ (m+cosm)3~%(m3+2m—3)
(w3+2x—3)4-3 z + cosz )? - 2 (z + cosz) + (a:+cosa:)3-4(w3+2w—3)3-%($3+2m—
(m3+2m—3)4-3 x + cosz ) 2(1 — sinz) + (m+cosw>3-4(x3+2x—3)3(3w2+2)

o 3(:03 + 2z — 3)4(33 + cosx)2(1 — sinz) + 4(331:2 + 2) (m3 + 2z — 3)3(m + cos:c)?’

4

dx
Differentiate (sin X)X w. r. t. x.

Let y = (sin x)X

Taking log on both sides, we get

log y = x log (sin x)

Differentiating w. r. t. x, we get

% (log y) = x .% [log (sin x)] + log (sin x) . % )

1 dy _ 1 d : i
T =X ——. —(sinx) +log (sinx) . 1
% . Z—g = —£— . cos x + log (sin x)

d: .

% =y [x cot x + log (sin x)]

Z_Z = (sin x)X [x cot x + log (sin x)]

Ify= \/loga: + \/log:c + \/m, then show that %: m

y:\/loga:+ \/logw+ Viegz+.... .00
y2:Iogx+\/log:L'+ Vi6egx+....00

y2 =logx +y
Differentiating w.r.t. x, we get
dy _ 1 , dy
2 Az ;d+ d_-Tl
&y-Vgr =+
dy _ 1
de ~ z(2y—1)

Find the nth derivative of log (ax + b)

Let y = log(ax + b)
Differentiating w. r. t. x, we get

d

Che %[Iog(ax + b)]

dz
- a$1+b : %(aw + b)
— _a

~ az+b
Differentiating w. r. t. x, we get

= (#)=edk ()




%:a[— 1 } —(az + Db)

(az+b)*
2y ___a
dz? (az+b)?

Differentiating w. r. t. x, we get

d(Py)__2d|_1
de \ dz?2 | ~ dx jaz_i_b)

= a2 —2 ((I:CU + b)

(az+b)*

2a°
(az+b)®
In general, nth order derivative will be
dy _ (-1)" H(n—1)la"
dzn ~ (az+b)"

SECTION C
Attempt any TWO of the following questions:

9.

1
. . -1 472 Ywertox.
Differentiate sin ( 1108 >

4z+%
1424

. 22
=Sin 1 ( 1_2,_?22235)2 >
Put 22X = tan 8 , then ® = tan™L 22X
. _ sin_l 2tan
- Y= 1+tan?
= sin~1 (sin (26))
=20
=2tan L (22X)
Differentiatingw r. t. x, we get
d _
E= L 2tan1 (22

= T (2F)

_ 2(2%log4)

T 144 .

2(4% log 4) 4""7 Jog4
1+4%" 1+427

Lety = sin™L X<0

10. Differentiate the following w.r.t. x

(z2+3)*{/ (2%+5)*
(222+1)*

Lety = <_($2+3)2—3 o) )
(2z2+1)°

Taking log of both the sides we get,

logy =log @AV ) log[ (w2+3)2(m3§5)% ]

(2224+1)° (222+1)2

=log[(a +3)*(a* +5) ] — log(22% + 1)
= [tog(a? +3)" + log(«® +5) | — log(22? + 1)’

log y = 2log(z* + 3) + Zlog(a® + 5) — 3log(22® + 1)
Differentiate W.r.t. x
=+ (logy) =4 [210g(a:2 +3) + 2log(z® + 5) — 2log(22% + 1)
s =2 4 [log(e? +3)] + - - [log(e® +5)] — § - L [lo
= $22+3 : m( 2+3)+ﬁ'%($3+5) — 2@y 4 (2T
dy _ y[x2+3 (2z) + 3 3+5) (3;52) _ 2x2+1 (4m)j

i 20% +1)]
2+1)



dy _ (@3’ (’”3+5)2[ do_ (21«2 _ _6 ]

de (222+1)° z2+1 x345) 2z2+1
11. Findj—i,if:z;—kdxy—i—yzl

X+, /ey+y=1
Differentiating w.r.t. x, we get
1+ 4 )+ & -9

2yzy dz YY) F Gy =

1 dy d dy _
1ty (o +u (v)) + 2

SECTION D
Attempt any ONE of the following questions:
2
12. If y = cos (mcos‘l X) then show that (1 — m2) % — m% + mzy =0.

Given that y = cos (m cos™1 X)
cos™1 y= mcos™1 x
Differentiate (1) w.r.t. x

d -1\ _ d -1
ar (clos yg = m% (COS (E)
_ LAY m

/1—y2  dz V1—z2
1—a2- g—z =m+/1 — y?

Squaring both sides

(1-29) (%) =m(1-9)

Differentiate w.r.t. x

(1-at) (#) + (#) £0-a) =m* L (1)
(1—a?) -2(%) . % . (%) + (%)2(—2m) = m2(—2y)j—g
2(1—g?) . d. Ly _ 23:(‘1—?;)2 = —om2y L

dr  dz? d
L dy
Dividing throszghout byd2E we get,
2 y Yy 2
(1—ac)-gd22—wd—xd——my
(1-a%) &2 o 4 m2y =0
13. If y = f(x) is a differentiable function of x such that j—;}c’:: 0 and x = f~1(y) exists, then x = f1(y) is a

differentiable function of y and [~ (y)] = TGy e & =4

dz

‘y' is a differentiable function of ‘x’.

Let there be a small change dx in the value of ‘x’.

Correspondingly, there should be a small change dy in the value of 'y’
Asdx - 0,0y - O

Consider, 2Z x LY

6y6 oz

o _ 1 Y

G 70

Taking l7m on both sides, we get
6z—0

lim (5—””) =—1
oy im (%

ox—0 Jl;LnO( 62)

Since 'y’ is a differentiable function of ‘x’,



. 5 d

lim (_y): dy
sz—o\ 0% ) dz
Asdx - 0, oy - O

lim (5—w>: —L _ )
5 ;
w0\ i ()
limit on R.H.S. of (i) exists and is finite.

Hence, limit on L.H.S. of (i) also should exist and be finite.

lim (gi): z—“’exists and is finite.
dy—0 \ %Y Y

de _ 1 _ dy

L = #0

(3)" ™
dx

Alternate Proof:

We know that f —1 [f )] =x ...[Identity function]
Taking derivative on both the sides, we get
& 00l = 2 00
(1) IF (0] 45 [ 001 = 1
Ly I eo =1
1y _ 1 ;
EH =557 -0
So, if y = f (x) is a differentiable function of x and x = -1 (v) exists and is differentiable then
p— 11 — —_ r —_ ] - d
(L 1 001 = Yy () = 92 and 1) = 2%
Equation (i) becomes
dx

dz _ 1 4y
dy 3—3 where e z0



