RD Sharma Solutions for Class 11 Maths Chapter
30 — Derivatives

EXERCISE 30.4

Differentiate the following functions with respect to x:

1. x*sinx

Solution:

Let us consider y = x> sin x
We need to find dy/dx

We know that y is a product of two functions say u and v where,
u=x’and v =sin x

Ly=uv

Now let us apply product rule of differentiation.

By using product rule, we get

S .

dx dx dx ... Equation (1)

As, u=x3

du — d -

w T 0% = 35 g ation (2) {Since, as X L = BXTT

As. v=sinXx

dg ' d, . B 4%

& — (5, (sinX) = cosx —(sinx) = cosx}

... Equation (3) {Since, dx
From equation (1), we can find dy/dx

dy g dv . du
— = X"— + sinx —
dx dx

dx
dy _ 3 2 o
ax — X COSXHIxTsinx {Using equation 2 & 3}
d
& _ x%cosx + 3x?sinx
- dx
2.x7 e
Solution:
Let us consider y = x* e*
We need to find dy/dx

We know that y is a product of two functions say u and v where,
u=x>and v = ¢~

Ly=uv

Now let us apply product rule of differentiation.

By using product rule, we get
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dx dx dx ... Equation (1)

As. u=x3

du d

- — 3}{3_1 — 3}{2 %) = Ian_l
ax . Equation @) (& %) = ™7
As.v=eg*

dv _ 4 oxy _ ax d

dx  dx (E ) =€

.. Equation (3) {Since, dx (€% =@ }
Now from equation(1). we can find dy/dx

dy _ ad_‘ x du

dx =X T e d‘-:

dy

—= = x3e* 4+ 3x%e* . .

die {Using equation 2 & 3}
dy 2
— = xe¥(3L+x

A ( }

3. x* e*log x

Solution:
Let us consider y = x* e* log x
We need to find dy/dx

We know that y 1s a product of two functions say u and v where,
u=x’and v=¢", w= l/x

Ly =uv

Now let us apply product rule of differentiation.

By using product rule, we get

Yy _ W , du dw

ax W TVw vy ...equation 1

As,u=x

E — EXE—l = 2% i(xn) — I]Xn_l
dx ... Equation (2) {Since, dx 1
As v=ex

dwv d % x d

— = — g = g —_— X — X

&= =) ... Equation (3) {Since, ¢ ) = €
As,w—lot'x

dw _ d _ 1 4 1 _ 1
dx (ogx) .. Equation (4) {Since, o (10gex) = x }

Now, fmm equatmn 1 we can find dv/dx
dy cdw

ol lﬁgx +EngX +:x;e’:ix
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ﬂ — 2 .X X 2 x}
= Xe logx + 2xe*logx + x°e « {Using equation 2, 3 & 4}
dy B
— =xe*(1+xlogx+ 2|
s = e g x + 2 log x)
4. x" tan x
Solution:
Let us consider y = x" tan x
We need to find dy/dx

We know that y is a product of two functions say u and v where,
u=x"and v =tan x

Ly=uv

Now let us apply product rule of differentiation.

By using product rule, we get

dy dwv du

— = U— + V- :

dx dx dx ... Equation 1

As. u=x"

du -1 d -1
— == : : —(x") = nx"
dx ... Equation 2 {Since, dx ) }
As.v=tanx

dwv

d
dx T

... Equation 3 {Since, dx
Now, from equation 1, we can find dy/dx

dy n dv du
— = X — + tanx —
dx dx dx

d ,
= —(tanx) (="sec’x (tanx) = seczx}

dy n 2 n—1
— = x"sec*x + nx" “tanx . .
dx {Using equation 2 & 3}

j—i = x""Y(ntanx + x sec’x)
5. x"loga x

Solution:

Let us consider y = x" loga x

We need to find dy/dx

We know that y is a product of two functions say u and v where,
u=x"and v =log, x

Ly=uv

Now let us apply product rule of differentiation.

By using product rule, we get
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dx dx dx ... Equation (1)

As.u=xt

du n—1 d,on — n-1

ax X ... Equation (2) {Since, dx x") = nx }
As.v=log, x

& — 2 (log.x) = <0 .
dx dx Ba xlogea o Equatlcm (3) {SiIlCE‘. E( Dga}{) o :-:lc:gea}
Now, from equation 1, we can find dy/dx

&y _ ndv du

dx X dx + lﬂga}s’. dx

dy n_ 1 n—1

— =X + nx" *log.x . .

dx xlogea 6 {Using equation 2 & 3}

d}"_ n—1 1
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