MTH101 Solution: Practice Questions
Lecture No.16: Techniques of Differentiation

2
Q.No.1: Differentiate g(t):t ;;4.

Solution:

t? +4
90 =——
d .. 2 d
,-,g/(t)ZZt(ﬂ(t +4)—(t +4)a(2t)
(2t)°
_2t(2) - (t* +4)(2)

4t?
4t* -2t -8

(. quotient rule)

Q.No.2: Evaluate (;j—x((x+1)(1+\/§))at x=09.

Solution:

i((x+1)(1+&) ): (1)L (V) (@) (x41), (- product rule)
dx dx dx

- (X”)(%jﬂ“ﬁ)(l)’

(x+1)
= +(L++/x),
20 )

o (9+1) 10 10+24 34 17
by substituting x =9, = +(1+9)=—+4= T
Y J 29 (1+9) 6 6 6 3

Q.No.3: Differentiate the following functions:
i, h(x)=(x+D(x+X).
i, g(X)=xBx"+3).
x> +1
4241
Solution (i): h(x) = (2x +1)(x +V/X).

i, f(x)=



i(h(x)) = (2x+1)i(x+&)+(x+\/§)i(2x+1), (- product rule)
dx dx dx

= (2x+1)(1+zi)+(x+&)(z),
X

Ix

~ 2% +1
_(2x+1)£ N J+(2x+2\/§),

=2x+1+\/§+i+2x+2«/§,

2%

:4x+3\/§+i+1.

24/x

Solution (i): g(x) = x> (Gx* +3).
g(x)=x3(Bx* +3)=5x" +3x7°,
.d e d gy ad s
s dX(g(X))_SdX(X )+3dX(X )
=5(-7x?)+3(-3x™),
=-35x° -9x~".

x® +1

Solution (ii): 1(0- .

x> +1
f(x)= ,
) 4x% +1
q (4x? +1):X(X3 +1)— (X +1)§x(4x2 +1)
_(f (X)) = 2 2
dx (4x°+1)
_(4x* +D)(3x%) - (¢ +1)(8x)
(4x% +1)?
_12x* +3x* — (8x" +8x)
(4x% +1)?
_Ax+3x° -8x
(4x*+1)°

. (*+ quotientrule)




MTH101 Solution: Practice Questions
Lecture No.17: Derivatives of Trigonometric Function

“Find 2 if y = x3 _2
Q.No.1: Find — if y =x%cotx — =,

9
Answer: 3x? cotx — x3cosec?x + =

Solution:
Given y =x3cotx — xis
Z—Z = cotx%(aﬁ) + x3 %(cotx) — %(x%),
= cotx (3x2) + x3(—cosec?x) — Sj—x(x%),

9
= 3x2 cotx — x3cosec?x + —  (Answer).

Q.No.2: Find % if y=x*sinxatx=m.
Answer: —m*
Solution:
= (f.9) = f-2=(9) + 9.+ (f),
dx dx dx
y=x*sinxatx =m,
L = sinx < (x*) + x* i(sinx),
dx dx dx
=sinx (4x3) + x*(cos x),
= 4x3 sinx + x* cos x,
=43 sinm + nt cosm, atx = m,
= 413(0) + *(-1),
=—n*  (Answer).
2-8t+t?

Q.No.3: Find £/(t) if £(t) =

sint
[(2t—8)(sin t)]—[(t?—8t+2)(cos t)]

Answer: —
. sin<t

Solution:

L (f(x)) @) —F ()59 (x)

Todx \g(x)) , [g()]? ’

2—8t+t
f(t) - [ sint ' ] ,
, __ [(sint)(-8+2t)]-[(2—8t+t*)(cos t)]

f (t) - (sint)? !
__ [(2t-8)(sint)]-[(t?-8t+2)(cos t)]
= — (Answer).

Q.No.4: Find f'(y) if (y) = 2nxt3tany

y3-2
[(¥%-2)(cosy+3sec? y)]-[(siny+3 tany )+(3 ¥?)]
y6—4y3+4

Answer:
Solution:



d (f(x)) IO ()49 (1)

dx \g(x) [g(x)]? '
__siny+3tany

f(y) - y3_2

, [(¥3-2)(cosy+3sec? y)]-[(siny+3tany )+(3 y?)]
f'y) = ,

(y3-2)?

_ [(»®-2)(cosy+3sec?y)|-[(siny+3tany )+(3 y?)]
= ayi1a (Answer).

Q.No.5: (a) Find Z—z if y=(5x%+ 3x+ 3)(sinx).
(b) Find f'(t) if (t) = 5tsint .

Answer: (@) (5x2+ 3x+ 3)(cosx) + sinx.(10x + 3)
(b) 5tcost+ 5sint

Solution:
(@ = =(f.9)=f.o () + g,
y = (5x% 4+ 3x + 3)(sinx) ,
;—x [(5x2 +3x + 3)(sinx)] = (5x% + 3x + 3)(cosx) + sinx (10x + 3)  (Answer).

(b) v =—(f.9)=f.=(9)+g.= ().
f(t) =5tsint,
;—x(S tsint) = 5tcost + (sint)(5),
=5tcost+5sint  (Answer).



MTH101 Solution: Practice Questions
Lecture No.18: The Chain Rule

.No.1: Differentiate y =+/5x>-3x*+ x with respect to “x” using the chain rule.
y

Solution:
Given functionis y =+/5x>—3x* + x.
Let u=5x®-3x*+x.
Then y= Ju.
Using chain rule, gy = ﬂ.d—u.
dx du dx
Here,
dy 1.5_ 1
du 2 2Ju’
OI—u:15x2 —6Xx+1.
dx
Then,
dy 1 2
— =——(15x" -6x+1),
dx 2\/U( )

dy

1
TdX 245x% —3x% + x

(15x* —6x +1.

Q.No.2: Differentiate y = tan/x +cos+/x with respect to “x” using the chain rule.
Solution:

Given function is y = tan~/X +cos/x.

Then y = tan(u) +cos(u).
Using chain rule, ﬂ:ﬂd_u
dx du dx
Here,
d—yzseczu—sinu,
du
du 1.5 1
dx 2 2Jx



@ _ = (sec’ u—sinu).
dx

2f
SOy 1 (sec Jx - smf)
dx 2\&
Q.No0.3: Differentiate y =3sin® x> +4cos® x> with respect to “x” using the chain rule.
Solution:

Given function is y = 3sin® x® + 4cos’ x°.

Let u=x.
Then y =3sin®u+4cos” u.
Using chain rule, ﬂ=ﬂ.d—u.
dx du dx
Here,
dy . .
d—:3><23|nucosu+4><2cosu(—smu),
u
=6sinucosu—8cosusinu,
=-2sinucosu,
OI—u:5x“.
dx
Then,
ﬂ:5x4(—2cosusin u),
dx
a_ —10x*(cos x® sin x°).
dx

Q.No.4: Find % if y=+/sec4x using chain rule.
X

Solution:

Given function is y =+/sec4x.

Let U =sec4x.
Then y =u.
dy dy du

Using chain rule, .
" dudx

Here,



u?=—7m=—,
du 2 2u

3—“ =4sec4xtan4x.

X
Then,
dy_ 1
dx  2Ju
Ly - ;(4sec4xtan 4X),

Cdx 24/sec4x
= 2+/sec4dx tan4x.

@ 15 1

(4sec4xtan 4x),

2
Q.No.5: Find % if y=tant® using chain rule.

Solution:

2

Given function is y = tants.
2

Let u=t3.
Then y =tanu.
Using chain rule, ﬂ:d_yd_u
dt du dt
Here,
OI—y:seczu,
du
w2
d 3
Then,
1
ﬂ:seczu gt 3
dt 3
2

W :ilsecztg.

dt =

33



