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Differentiate the following functions with respect to x:

2

L:I: +1
r+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  dw
G d(Y) | vE
dx  dx\v vz ... Equation (1)
As,u=x2+1
E . 2—-1 _ i my __ n—1
Xt 0= ... Equation (2) {Since, dx (x") = nx }
As. v=x+1
dv d
—=—(X+1)=1 i n= n—1
ax ~ ax ... Equation (3) {Since, ax % ) = DX )
Now, from equation 1, we can find dy/dx
dy pdudv
dx v
_ (x+ 1)Ex)-(x + 1)(1)
(x+1)? {Using equation 2 and 3}
_ 2x% 4+ 2x—x%—1
(x+1)°
T4 2x-1
(x+1)°

dy x*+2x-1
~dx (x + 1)2

20 — 1

2.
2 4+ 1
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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 =ulv

Now let us apply quotient rule of differentiation.

By using quotient rule, we get

du  dw
dy _ i(&) T
dx  dx\v vz ... Equation (1)
As.u=2x-1
du 1-1_q — 4 remy — n—1
ax - X 0=2 ... Equation (2) {Since, dx (x*) = nx 3
As, v=x1+1
dv d . - d
—=—(x“"+1) = 2x —(x"™) = nx™1?
& = ax ) ... Equation (3) {Since, ax X ) = IX"y

Now, from equation 1, we can find dy/dx

1?@—“@
v _ Ve Ua

dx w2
_(x® +1)(2)-(2x-1)(2x)

(x* +1)2 {Using equation 2 and 3}
2x? + 2 — 4x% + 2x
(2 + 1)
—2x% 4 2x + 2
(x> +1)2
dy  2(1+x—x%)
sdx o (x2+1)2

x + et
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
~y=ulv
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Now let us apply quotient rule of differentiation.
By using quotient rule, we get

B _ @ (w) _ Ve
dx dx \v vZ v Eq‘l_lﬂtlﬂﬂ 1
Asu=x-+e
E = i(x + Ex){S'mce. i x") = nx™? &i(ex) = ex}
E - iix) + i(e“) =1+ Ex...EquationZ
As,.v=1+logx
dv d
i E(lﬂgx + 1)
d d
= (1) + —(log®)
dw 1 1 d 1
w0Vt = x ... Equation 3 {Siﬂce,aﬂﬁg}{) - x}
Now, from equation 1, we can find dy/dx
dy Jau_ dv
dx ve
dy  (1+logx)(1+e¥)—(x+e¥)[3)
dx (logx +1)? {Using equation 2 and 3}
1+ e¥ +logx + ¥ lngx—l—e?
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
' cﬂg‘, r — et
Solution:

Let us consider
e* — 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=e*—tanxandv=cotx-x"

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

dy d jfu ‘-’d—d?:—'-ld—;“
dx E(;) ~  v* ...Equation (1)
As.u=e¢*—tanx
% = i (e* —tanx) (Since, i (tanx) = sec’x & i (e¥) = e"}
du d d
= = —(anx) + —(e*) = sec®x + e .. Equation (2)
As.v=cotx—x¢
g = é(mtx— x™)
= E(EU’EX) —E(Xn (Since, i(mt X) = —cosec’x & i(xn) = len_l}

& _ _cosecx— nx*? .
dx ... Equation (3)
Now, from equation 1, we can find dy/dx
dy Gau_ dv
ax  v? {Using equation 2 and 3, we get}
E i (cotx—x")sec?x + e¥)—(e¥ —tanx)( —cosecx—nx"1)
dx (cotx—xT)2

dy  (cotx —x")(e* — sec’ x) + (&* — tanx)(cosec® x + nx"1)
adx (cot x — x")?

5 ax? +bxr+ ¢

‘px?+qx +r
Solution:
Let us consider

ax> +bx+¢

y=pPX2Hqx+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) _ VU
dx dx W vZ v ECIIJ.EIIOI]. (])
As.u=axli+bx+c
du d -
o = 2%+ b poation (2) {Since, ax X ) = X7
As.v=pxitgxtr
dv i 2 A
= dx{px +qgqx +r1) =2px + q .. Equation (3)
Now, from equation 1, we can find dy/dx
dy pau_dv
dx vE

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

B (px® +qx+1)? {Using equation 2 and 3}

2apx® + bpx® + 2agx® + bgx + 2arx + br—2apx® —agx®—2bpx®-bqx—2pcx—qc
(px? + gqx+1)?
agx®—bpx® + Zarx + br—2pex—qc
(px® + g +1)®
%*(ag—bp) + 2x(ar—pc) + br—qc
(px? + qx+1)°

dy x*(aq—bp) + 2x(ar—pc) + br—qc
Lodx (px2 + gx + 1)2
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