RD Sharma Solutions for Class 11 Maths Chapter

30 — Derivatives

EXERCISE 30.5

Differentiate the following functions with respect to x:

2

) x® 4+ 1
x4+ 1

Solution:
Let us consider

x?+1
y = x+1
We need to find dy/dx
We know that y is a fraction of two functions say u and v where,
u=x’+landv=x+1
Ly=ulv
Now let us apply quotient rule of differentiation.
By using quotient rule, we get

du dv
dy £ 1(2) — Yax Vax
dx | dx\w v2 ... Equation (1)
As u=xi+1
du ' 5o2-1 — d ron — n-1
= B 1% ... Equation (2) {Since, dx (x") = nx }
As.v=x+1
E — i(X <t ]_] =1 i(xn) — I]Xn_l
dx  dx ... Equation (3) {Since, dx }
Now, from equation 1, we can find dy/dx
ay pau_dv
dx e
_(x+1)(2x)—(x* + 1)(1)
(x+1)? {Using equation 2 and 3}
_o2x® 4 2x—x"-1
(x+1)%
. x? +2x-1
(x+1)°
dy x*+ 2x—1
Ldx (x+ 1)2
20 — 1
2,
r? 4+ 1

Solution:
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Let us consider

2x — 1
y= X2 +1
We need to find dy/dx

We know that y is a fraction of two functions say u and v where,
u=2x-landv=x*+1
Ly=u/v
Now let us apply quotient rule of differentiation.
By using quotient rule, we get
dy d fu ’E—U—E
dx E(;) ~ v ...Equation (1)
As.u=2x-1

du _ d -
w = X T 0 =2 poation (2) {Since, & X = X7
As, v=x1+1
E — i (XE + ]_:] = 7% d [:Xn) — Ian_l
dc  dx ... Equation (3) {Since, dx }
Now, from equation 1., we can find dy/dx
dy pau_av
dx i v “

= +1)(2)—(2x—1)(2x)

p (% + 1)7 {Using equation 2 and 3}

P2 4?4 2

B (x2 +1)?

=22 +2

(x? +1)°

dy _ 2(1+x-x%)
sdx o (1)

xr + e*

1+ logx
Solution:
Let us consider

X+ e”

y=1+logx
We need to find dy/dx
We know that y is a fraction of two functions say u and v where,
u=x+e*andv=1+logx
Ly=ulv
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Now let us apply quotient rule of differentiation.
By using quotient rule, we get

B _ a(w) _ Ve
dx  dx\v v2 ... Equation 1
As u=xX T e*
% = i(x + Ex]{S'mce. % x") = nx™? &i(ex) = e“}
g - itx) + i(e"‘) =1+ Ex...EquationZ
As,.v=1+logx
dv d
el E[lﬂg}: + 1)
d d

= (1 + - (logx)
dw 1 1 d 1
ax — L x ... Equation 3 {Siﬂce,a(lﬁg}{) - x )
Now, from equation 1, we can find dy/dx
dy NS
dx wE
dy (1 +leg)1 +e¥)—(x+e¥)i)
dx (Jogx + 1) {Using equation 2 and 3}

_ 1+ex+lugx+exlugx—1—e?x

(logx +1)*
xlog x(1 + &%) + e¥(x—1)
w(logx +1)°

dy xlogx(1+e*)—e*(1—x)

o odx x(1 + logx)?

e —tanx
4 —
cotx — "

Solution:

Let us consider
et — tanx

y= cotx — x"

We need to find dy/dx

We know that y is a fraction of two functions say u and v where,
u=¢*—tanx and v=cot x - x"

Ly=ulv
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Now let us apply quotient rule of differentiation.
By using quotient rule, we get

dy d fu ‘-’d—d?:—'-ld—;“
dx E(:) ~ " v& ...Equation (1)
As.u=¢e*—tanx
% = —(E —tanx) {Smce —(tanx) sec x& (e“) }
g = —E(tanx) + E(e") = sec’x + ef . Equation (2)
As,v=cotx—xt
g = é(mtx—x“)
= E(EU’EX) _Etxn){Smce - (cotx) = —cosec & — [x“) g 1}
& _ _cosec?x— nx*? :
dx ... Equation (3)
Now, from equation 1, we can find dy/dx
dy A =L =
dx v2 {Using equation 2 and 3, we get}
dy (cotx—x")secx + e¥)—(e¥—tanx)( —cosecix—nxT"1)
dx (cotx—xT)2
= (ot x—x")(e* — sec’ x) + (e* — tan x)(cosec® x + nx"1)
sdx (cot x — x")?

ax®+ bx + c
5.

pr? L gx L+ r
Solution:
Let us consider

ax-+ DX+ ¢

y= px? 4+ qx +r
We need to find dy/dx
We know that y is a fraction of two functions say u and v where,
u=ax’+bx+candv=px*+qgx +r
Ly=ulv
Now let us apply quotient rule of differentiation.
By using quotient rule, we get
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dy _ i(E) — e Yax
dx  dx\v v2 ... Equation (1)
As.u=axli+bx+c
du d n n—1
a = 24D poation 2) (Since, ax KD = Xy
As.v=pxitgxtr
dv. _ d . 2 3 o—
= = (px“ + qx + 1) = 2px + q .. Equation (3)
Now, from equation 1, we can find dy/dx
dy _ pdu_dv
dx ve

. (px® + gx + r}{2ax+b)—(ax® + bx + c)(2px + q)

(px* +qx+71)? {Using equation 2 and 3}

2apx® + bpx® + 2agx® + bgx + 2arx + br—2apx® —agx®—2bpx®-bqx—2pcx—qc

(px? + qx+r1)°®
agx®—bpx® + 2arx + br—2pex—qc
(px® + g+ 1)
xZ(ag-bp) + 2x(ar—pc) + br—qe
(px® + qu+1)°

dy x*(ag—bp) + 2x(ar—pc) + br—qc
Ldx o (px2 + gx + 1)?
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