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Find the derivatives of the following functions using first principle. f(x) = - x* + 2

Answer : f(z) = —z? + 2
f(x+h)=—(z+h)?>+2=—22—h?—2zh+2

fl(x) — limy, .o f(z+h)—f(z)
—z?—h?-2zh+2+22-2

= limy, o h
— 1 +h(—h—2z)
= lmy,_,0 ————
=-0-2x

f'(z) = -2z

Determine whether the following function is differentiable at the indicated values. f(x) = |[x*>- 1| atx =1

. B —(ac2—1) ife<1
Answer : f(x) = { (22 —1) ifz>1

C(22—1)—
fl (17) = lim, ;- —f(:ci:{(l) = lim, ;- —( H=(0)

z—1
. —(z—1)(x+1
= lim, -
=lim, 1 —(z+1)=—(1+1)
=-2
) z)—f(1 . z2-1)-0
fl (1+) = lim,_,;+ Al w)_{( ) = lim, ¢+ ( x_i

(z—1)(z+1)

= lim,_,;+ T lim, ¢+ (z+1)

=1+1=2
Fran)#5Qa7)

.. It is not differentiable, at x = 1

Differentiate the following with respect to x : y = x> + 5x% + 3x + 7

Answer : % = 322 + 10z + 3.

Find the derivatives of the following functions with respect to corresponding independent variables: f(x) = x - 3 sinx

Answer : f(z) =z — 3sinz
f'(z) =1—3cosz

Total Marks : 52
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Find the derivatives of the following functions with respect to corresponding independent variables: y = cos x - 2 tan x

Answer : y = cos X - 2tan x

dy
dz
= -sinx - 2sec

d d
= ——(cosz) — 2—-(tanz)

2x

Differentiate : y = (23 — 1)

Answer : Take u = x°-1 so that
y = 1100

dy ., du
du dz

= 100u'?%-! x (3x2-0)

= 100(x3-1199 x 3 x2

dy
and ix =



\ ’

= 300 x%(x3-1)%°.

") Find f(x) if f(x) = - L

Vzirz+l
Answer : First we write : f(x) = (x* + x + 1)_?1
S 2.1 4.2
Then, f'(x) =-3(z" +z+1)3 " (2" +z+1)

:—%(w2+m+1)_74 X (2z + 1)

—4
= —3(2z4+1)(> +2+1)7 .

8) Differentiate 2%.

Answer : Let y = 2% = e¥lo82,

Take u = (log 2)x so that

y =e"

dy _ dy du _ _u __ yzlog2
— =Xt =e x log2 = e

= (log2)2*.

9) Differentiate the following: y = (x? + 4x + 6)°

Answer : Giveny = (x° + 4x + 6)°

Letu=x2+4x+6

y=u’

Wy _dy du
dr du dz
= 5ut - (22 + 4)

=5(z? + 4z + 6)4(2:1: +4)

10) Differentiate the following: y = tan 3x

Answer : y = tan 3x

Takeu=3x:o%:3
i

y=tanu

d dy _ d
d_Z = d—z X o= sec? u(3) = sec?(3z) - 3

= 3sec?(3z)

11) Differentiate the following: y = cos (tan x)

Answer : y = cos(tan x)

Take u = tanx = Z—z =sec?

Y = Ccosu
dy _ dy  du 2

= 1 4 = —sinu - (sec ac)
2

= —sin(tan z) sec® x

12) Differentiate the following: y = (1 + cos? x)°

Answer : y = (1 + cos?x)®

u =1+ cos?x

% = 2 cosx(-sin x) = -2 sinx cosx = -sin 2x
y=u®

d d

dx du dz
= -6 (1 + cos?x)° sin 2x [, sin 24 = 2sin A cos A]

= 6u® (-2sin x cos x)

13) . . . e3z
Differentiate the following: y — Trer

631

y= 1+e?
dy (1"‘61)'(1—(;(egz)_egz-d_i(l"‘ez) _(1+€").€".3—e* (0+€")

Answer :

dz (14e7)? (14-e2)?
_ 3e3z+3e4z_e4m . 3632—1—2641
(1+e)? (1+e)2

14 3
) x4/ 2241

Differentiate: y — Gera)
z+



Answer : Taking logarithm on both sides of the equation and using the rules of logarithm we have,
logy = %log x + %log(:r:2 + 1) — 5log(3x + 2)

Differentiating implicitly

v _ 3 .1 2 5x3
y 4z 2 (z2+1) 3z+2
_ 3 T 15
=4 T (z2+1)  3z+2

3

dy 4 zi\z 1, 3 z 15
Therefore,d =Y = W[E 2241 3x—l—2]

15) Find y', y'and y" if y = x3 - 6x> - 5x + 3.

Answer : We have, y = x° - 6x° - 5x + 3 and
y' =3x%-12x-5

y'=6x-12

y'" = 6.

10 Findy"ify = 1

Answer : We have, y = % =T

S |
y_‘1X2_‘_2

v = (12 = CU2
and y" = (-)(2)-3pct = 22

17) Find the derivatives of the following : y = x°°8*

Answer : y = g®*7*

Take log on both sides.

logy = log(z*= %)
logy =cosz-logzx

d
id—y = cos m%(logm) + logxd—i(cos )
d .
%d— = COST - % + log z(—sin x)
&y _ (<22 —log z(sin)]

dz
__ _coszx [COSQ:

x —logz(sinz)]

18) Find the derivatives of the following : y = x1°%% + (log x)*

Answer : y = £l%8% | (Jog z)®

Take log on both sides

logy = log 2'°6® 4 log(log )*

logy = log z(log z) + z log(log x)

= % = logx (%) + log(x) - % + log(log x) —|—x$ .
ydim =2logx (%) +log(logz) + Togo

=y [%logm + log(log ) + loglz]

o s ger] [l + meogs) + 21

8=

19 Find the derivatives of the following : /Ty = e(* V)

Answer : \/@ — e(zY)
(zy)"? = &

Take log on both sides
%log zy = (x —y)loge

llogacyza:—y
11 y
2 _y(xdx +y) =1-
1 _ dy
E + 293 =1- dz
1
Zd +_ _1_%
y (1 1
d_<2_+1) %
. 21 . (2$_1) . 23/
dm o4y T 2z (142y)
2
(22-1)




20) Find the derivatives of the following : x¥ = y*

Answer : ¥ = y”
Take log on both sides
ylogx=xlogy

%—loga:% = s +logy
dy xdy y

dy _ zlogy—y _ y(zlogy—y)
dz z T z(ylogz—z)

21) Differentiate sin (\/3 sin & + cos x) with respect to x.

Answer : Lety = sin (y/3sinz + cos z)

dy

— = cos (v/3sinz + cosx)d—‘i(\/gsinw + cosz) = cos (v/3sinz + cosz) [v/3cosz — sinz]

22) Differentiate x? (x + 1) (x + 2)* with respect to 'x'.

Answer : Lety=x? (x + 1)% (x + 2)*

Taking logarithm on both sides we have,

log y=logx2 -+ log(x+ 1)3 + log(x + 2)4 = 2logx + 3log(x + 1) + 4log(x + 2)

Differentiating both sides with respect to 'x' we have,

1dy 2 3 4

Z%_E+m_4r1+x_+2
idy 2 3
dz y[2+x_4r1+

4
T+2

W _ 22z +1)%(z +2)* [

}:>

8 |

3 4
+:v—+1+ w—l—Q]

23
"Iy = 500¢™ + 600¢ ™ show that oL — 49y.

Answer : Giveny =y = 500e’® + 600" ....(1)

Differentiating both sides with respect to 'x' we have

d x —rx
2% =500e™(7) 4 600" (—7)

dy Tz —Tx
% — 7(500e7 — 600e ")

Differentiating again with respect to 'x' we have
9y — 7(500(e™)(7) — 600(e ™)(~7))
=49(500 €™ +600 e )= 49 y (from (1))

d2
", d_xg = 49y Hence proved.

24) Find the derivation : sin 5 + log;gx + 2 sec x

Answer : y =sin 5 + logjpx + 2 sec x

dy

1 !
S.o— =0+ (—> log,pe + 2 [secxtanx] = 2910°
T

. + 2secxtanx
dx

25 Pind the derivation (3x2 + 1)

Answer : y=(3x?+ 1) =(3x2+ 1) (3x%* 1)
u=3x?+landv=3x*+1
Su'=3(2.x) =6xand Vv = 6x

y' =uv' +vu'

(i.e.,) % = (B8x% + 1)(6x) + (3x% + 1) 6x = 12 . x(3x% + 1)
Wi

26) Find the derivation : x? e* sin x

Answer : y = x° e sin x
u=x2,v=eand w = sin x
u=2.x,v=efand w' = cos x

y' =uvw' + vwu' + uwv'

= (x? e¥) cos x + (e sin x) (2x) + (x?sin x)e*

2 2

=x“e¥*cosx+2.xe¥sin x +x° e*sin x

= xe*{x cos X + 2 sin x + x sin x}





