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Chapter 4

Power constant and base variable:

i) Derivative of x™ w.r.t. x:

base «— xn —power

d n
— (") =2
— (")
Multiply power (n) to the coefficient of x™ and subtract 1 from the power (n).

i ny\ __ n—1
dx (X ) = nx

Explanation:
d
— (5x° —9x + 6) =7
dx
Derivative of each term one by one.
L da £ 9
D ——(5x?)
Multiply power 9 to 5 (the coefficient of x°) and subtract 1 from 9 ( power of x )

d
9 — 4 8
Tx (5x?) 5x

T Al AN I _ _
i) — (9x) = <H (x) = 9——= 9(1) =9
dx 6) = 0

iii) 2 (6) =
So that

d 9 8

— (52 —9x +6) = 45x° — 9

dx
M(Q-1 :

d
— (5x° = 9x + 6) =?
dx
(a) 45x8 —1 (b) 5x8 —9 (c) 45x7 —9x  (d) 45x8 —9
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Derivative of a function f(x) of power n:

base (function of x) « f © = power

d n

— =7

— (%) =
Multiply power (n) to the coefficient of f(x) and than subtract 1 from the power
(i. e. n), and than differentiate the base (i.e. f(x)) w.r.t x (i.e.f'(x)), multiply

f'(0) tonfm ™ (x)
=G = nf" (). £
Case-1: f(x) in terms of {g(x)}™

Explanation:

d

— (6x* —3)8 =?
dx

Power : 8

Base : 6x* — 3

Multiply power 8 with 1 ( coefficient of the base ) and subtract 1 from 8 ( power )
and then differentiate the base ( 6x* — 3).

a a
et 4 _ 8 _ 4 _ 8-1 . 4 _
dx(6x 3)°=8(6x*—3) T (6x"—3)

=8 (6x*—3)7.(24x3)
=192x3 (6x* —3)7

MCQ- 3:
:_x (6x*—3)8 =2
(a) 192x3(6x* — 3)7 (b) 8(6x*—3)7
(c) 8x3(6x* —3)’ (d) 48(6x* —3)7
Solution:

d d
—(6x*—3)°=8(6x* —3)%". — (6x* —3)
=8 (6x*—3)".(24x3)
=192x3 (6x* —3)7
The answer is (a).
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(1) % (5vVaZ +1) =2

(@) 5x N 71 (b) 5 © 5X (d) 5Vx2+1
: X241 x 2Vx2+1 ¢ X241 X
d 3 > 5
—_ -7
(2) — (x? +1)? =2
(@) 12x(2 + 1) (b) = (0) —5n (d)
a) Lexix 3(x2+41)2/3 ¢ 3 3/x2+1 x2+1

) % (x;l- 1) =7

1 2
(a) 2z (b) =3x%2(x3+ 1) (¢

(x3+ 1)2
(4) :—x V3x+1=?
3 12 (3x+1)1/2 3 3
@5 Gx+ D ) =5 — 0 = ) =
d
(5) ——(200+ 3vVx3) =?
9 9 9 9 3
@1+5vx  (b) SVx ©) 57 (d) 52
a 5 _
6 — (/x? +5) =2
2 1 ; 2
(a) 53 (b) Sx% (c) 2x /x (d) 5x% +1
(7) i f(x) = (4+x2)7%/3,then f'(2) =?
@)~ (b) — 45 (©) ~ 25 (d) —15
(8) If g(x)=v5—x,theng'(1) =?
1 1 1 5
@) —5 (b) - (© —3 (d)

(9) If f(x) = (5x + 3)%, then f'(2) =?
(a) 13 (b) 169 (c) 26 (d) 130
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TRIGONOMETRIC FUNCTIONS

Formulae:
. a . . d .
(i) —sinx = cosx (i) — cosx = —sinx
dx dx
Lo d ) . d
(iii) — tanx = sec*x (iv) — cosecx = — cosecx cotx
dx dx
d o d ,
(v) —secx = secx tanx (vi) — cotx = —cosec“x
dx dx

Case-2: f(x) in terms of trigonometric functions:

(i) Power=n = 1andangle x :

MCQ-4 :
a .
Ix sinx =7
(a) —cosx (b) cosx (c) sinxcosx (d) cos?x
Solution:
a- .,
PRl
= CcoSx
The answer is (b).
(ii) Power= n # 1 and angle :
MCQ-5
:_x ( ZSiTle) =?
(a) 2 cos®x (b) 10 sin*x (c) 10 sinxcosx  (d) 5sin*xcosx

Solution:

Power = 5
Base ( function ) = sinx

Multiply 5 (power) to 2 ( coefficient of sinx ) and subtract 1
from 5 and than differentiate sinx ( base ) in product.

d 5 s
dx( sin®)
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d
— in5—1 ;
= 10sin X. ] (SlTl X)

= 10sin*xcos x
The answer is (d).

(iii) Power=n = 1 and angle= u(x):

Function = sin
Angle = 3x \
Derivative in two steps.

du

Differentiate sin (function) and then 3x (angle),

K4

— sin3x
dx

= co0s3x. :ﬂ

= CoS v
= 3¢
The answer is (c).

(iv) Power= n+#1, angle

MCQ-6
d 5
— (2si =7
T (Zsm 3x) :
(a) 30sin*3x (b) 10 sin*3x cos3x
(c) 30 si (d) 30sin*3x
Solution:
‘ wer= 5 N
a (Rnction) = sin
le = 3x

»Derivative in three steps (Power, function, angle)

i(251’n53x) = 2 X 5sin®7t i(Sl'nSx)
dx dx

. d
= 10sin*3x. cos3x - (3x)
= 10sin*3x. cos3x. (3)
= 30sin*3x cos3x
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The answer is (a).

d
1) —(cosx + sinx) =?
1) —( )

(@) sinx —cosx (b) cosx —sinx (c)sinx 4+ cosx (d)cosx + sinx
2) sinxt =2

—sinx =7

dx

(@) 4x3sinx* (b)4x3sinx*cosx (c)4x3cosx* (d)sinx*cosx*

(3) (10 + tanx?) =
dx( anx“) =

(@) 1+ sec?x? (b)2x sec? x? (c) 2x sec? x (d) 1 + 2x sec? x?
(4) % (cos3x2) =7

(a) —6x sin x? cos? x? (b) =6x cos?xsinx

(c) 6x cos? x? (d) =6 sin?x cos x

d
(5) Ix tan x =?

sec x 1 sec?x 1

@ Vanx P Vanxseex @ vnx Y 2vianx secx

d 3
(6) Ix cotx” =?

(@) 3cot?x (b) 3cot x2 (c) —3x%cosec?x (d) —3x? cosec? x3

d 2
(7) Tx cosec” x =?

—2cos x
@) ——=— (b) 2 cosec? x cotx
sin3x
— cosec x
(c) —2 cosec x cotx E—
cotx

d 2
(8) asec(Zx ) =7

(a) 4xsecxtanx (b) sec(2x?) tan(2x?)

(c) 4x sec(2x?) tan(2x2) (d) 4x sec? (2x2)
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INVERSE TRIGONOMETRIC FUNCTIONS

Formulae:

() Zsinly = — () = coslx = —

i —sin x = ii —cos x =
dx 1-x2 dx 1-x2

(iii) itcm_lx = L (iv) icot_lx = 1
dx 1+x2 dx 1+x2

(v) isec_lx = - (vi) icosec_lx = !
dx xVx2—1 dx xVx?-1
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NATURAL LOG ( inx)

Formula:

o d 1 d 1 d
(i) alnx=; (i)i alnu =;.au
where u = u(x)

Properties:

(i) logex = Inx (i) logiox = logx

(i) In(a.b) =Ilna+inb  (iv) In (%) = Ina — Inb

(v) Ina* =xlna (vi) e™ =x

(vii) Ilne* =x

M. MAQSOOD ALI

MCQ- 7:
d
— Inx3 =?
dx
(a) 1/x3 (b) 3/x3 (c)3/x (d) 3x°>
Solution:
Derivative in two steps.
d 1 d d 1 d
a3 43 . a _- =
dxlnx N .dx(x ) { dxlnu e U
1
-1,
=3/x
The answeris (c).
MCQ-8
i {In(x? + 3)}°> =2
dx '
5 5{In (x%+3)}*

@) = (b)

(c) 10x {In(x? + 3)}*/ (x%+3)
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Solution:
Derivative in three steps :

a 2 5 _ 2 4+ 4 2

— {In(x* + 3)}° = 5 {In(x* + 3)} —In(x* +3)

_ 2 4 _1 da ., 2

=5{In(x* + 3)} 743 'dx(x + 3)

1

_ 2 4

= 5{In(x* + 3} .x2+3.(2x)

_ 1ox{ln (x*+3)}*

B x2+3
The answer is (c).
MCQ-9
4 (Inx)® =?
dx '

(a) 1/x8 (b) 8(Inx)”/x (c) 8(Inx)? (d) 1/x

Solution:

Derivative in two steps.

power = 8

base = [nx

L a8 (nx ) .= (1
dx(nx) =8 (Inx) .dx(nx)

_ 71

= 8(Ilnx) =

= 8(lnx)"/x
The answer is (b).

a 3 _
(1) —in(F+1) =

3x 1 3 3x
@ T ) S © S D @) e
(2) :—xln\/x +1 =7
1 1 1 1
@ Fvx+1 b 7= © 2D N

81



www.mathbunch.com M. MAQSOOD ALI

d
(3) a Invsinx =?

(a) — (b) = (=t (d) =cot
a c) — tanx —cotx
2+/sin x 2vVsinx 2 2
d
(4) a\/sin_lxz?
sin x 1 cos lx Vsin—1x

(@) 2V1—x2 (b) 2V1-x2sin"1x (©) 2Vsin~1x () 2V1—x2

(5) icot_l(lne") =?

dx
-1 o 1 cot™1x \ -1
(@) 1+x2 (b) cot™1leX (c) eX (d) 1+(Iln eX)2
i logsinx __o
(6) T 10 =7
(a) sinx (b) cotx 10'°8sInX (¢} cosx (d) logcosx
(7) i In esin(sin_1 x) —9
dx '
sinTlx 1
&)~y © — (d) 1

(8) % in (e¥+9) =2

6x2
2x349

(a) 6x2 (b) (c) In (2x3 +9) (d) 6x2e2*°+9

(9) % in(e*. 107 ) =2

1 5 2X
(a) % N (b) 1+ 2xIn10 (c) e*(10* +2x) (d) m
d e"3
et -] =2
(10) — In ( — ) .
3% s o 32X’ 3x2 g 5¥In5
(@) 3x n k) s ©) =T s ) S zer
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(11) 2 ln(sin X . COS x) =7
dx

1 sinx+cos x )
(@) — (b) —— (c) cotx —tanx (d) cosx —sinx
sinx cosx sinx cosx

d 3
(12) — ¥ =2
dx

Inx
(a) 3x2 e™*  (b) 3x? (c) em* d) —3
d
—_ 3y —2
(13) o (sec3x + In(5x)>) ="
(a) sec 3xtan3x + 3In(5x)? (b) 3 secxtanx + = )3
X
(c) 3(sec3xtan3x + x) (d) 3 i sec3x;an3x+1)
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EXPONENTIAL x
Formula:
. i X _ X
(i) dxe =e
4oy g au _
(ii) xE — € oy {whereu = u(x)
Explanation:
y=e”
Iny = Ine*
= x lne
x(1)
=X
Differentiate w.r.t.x
- (ny) = — ()
1 d
1dy_
y dx
an
dx
d
dy _ s
dx
MCQ-10:
i €5x3+2 -7
dx '
(a) (5X3+ 2)65x3+2 (b) eSx3+2
(C) ele2 (d) 15X265x3+2
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MCQ-12 :
d 3+1
— 57 =9
dx
(a) 5*°+D, [n15x2 (b) 3x2.5¢°+D |5
(c) 5**+D n5 (d) (x3 + 1)5*°
Solution:
d 341 3 da
— () _ e(7+D). & 3
— 5 n5.—— (®+1)

= 57+ [n5(3x2)
= 3x25(°+D) [n5
The answer is (b).

d 5x?
L — (e%.4) =2
(a) 5" + 40xe5*" (b) 20 x In (5x2) (c) 40€5*" (d) 40 x 5"

d 2
(2) — (sin 2x + &) =2

dx
(a) 2 cos 2x + 6x e3*” (b) 2 sin 2x cos 2x + 6x e3*”
(c) 2(cosx + 3xe%%) (d) None
3) <o
dx
(@) e2*  (b) 2xeX*®  (c) Qx+De**  (d) 2xIn (x%+9)
d 2
(4) — (ex Letan x) =7
dx
(a) er+seczx (b) (ZX + sec? x)ex2+tanx
(c) 2x + sec?x (d) 2x sec? xe**etanx
d
(5) — e 45 =2
dx

1
esinx

(@) —sinx e®°s¥* +5 (b)eS"*  (c) —sinxeS* (d)5+
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PRODUCT RULE
if u and v are derivable function of x, then
d (wv) = dv N du
de vV T T
or
(wv) = uv + v
Shortcut:
u v
uv + v.u
MCQ- 13:
dy
— =2 if — 42
o ,if y = x“tanx
(a) 2x sec?x (b) x? sec?x
(c) x%sec2x tanx (d) x%sec?x + 2xtanx
Solution:
x? tanx
2x sec’x
dy 5, 5
= x“sec”x + 2xtan x
dx

The answeris (d).
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MCQ-14
d
= =?,ify=e* tan"lx
dx
2x
(a) T2 + 2e**tan"1x (b) e**sec™lx + 2e**tan"1x
2x
(c) i + e tan " 'x (d) e?*(1 + x?) + e**tan"x
—x
Solution:
e?x tan™1x
282x 1
1+x2
d er _
é = Tzt 2e* tan™ x

The answer is (a).
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QUOTIENT RULE
du_ dv
i(ﬁ) _ Vidx " “ix
dx \v v2
or

Shortcut:
u v
u’ v
v.u —u.v
MCQ- 15:
dy ) 3
Ix =2,ify =*"/cosx
(a) (—x3sinx — 3x2cosx)/cos?x  (b) —3x?%/sinx
(c) (3x%cosx + x3sinx )/ cos?x (d) (3x2cosx — x3sinx)/cos?*x
Solution:
x3 cosx
3x? — sinx
v _ 2 3. 2
T (3x“cosx + x°sinx) [/ cos*x

The answer is (c).
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(1) E(xz.sin x) =?

(@) x%?sinx + 2xcosx (b)2xcosx (c)x? cosx + 2xsinx (d) x? cosx

d
(2) Ix (x3 cos x) =7
(a) _BXZ/W (b) —3x? cos ™ x —x3sinTlx
—x
(c) x3V1 — x2 + 3x?cos 1 x (d) 3x?cos™ ! x — 1_3x2
d (Inx
0 () =7
x \ x
(1-Inx) (x—Ilnx) 1
(a) > > (c)o (d) —
X x

@Y 0 FTE L 0 Y AT,

e
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PARAMETRIC EQUATIONS
x=f(@t) , y=g(@)

dy
ay _ _at_
dx ~ _9x_
dt
MCQ-17
d
~2 =2,ifx =6t>andy = 8t>?
(@)= (b) — (c) 48t ()=
@ 8 ot ¢ t
Solution:
T T _ 23 a2 N W TR
. xTot . Y= Ol NN _ _1
d
Z 182, Z_ 16t
d dt
dy dy/dt
dx dx/dt
d_y - 16t
dx  18t?
_ 8
T
The answer is (b).
EXERCISE-9
. dy
(1) x =t2+ 3,y = 3t3. What is the value of Eat t =47
1
(a) 15 (b) 1.8 (c) 18 (d) 36

d
(2) Giventhat x = sin%t,y = cos?t. What is the value of Zoatt = %?

V3 1

(@) -1 (b 0 = @ %

N |-
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HIGHER DERIVATIVES

MCQ-18:
£11(2) =2, if f(x) = 3x* — 16x

(a) 144 (b) 72 (c) 92
Solution:

f'(x) =12x3 - 16

f"(x) = 36x?

f"(2) = 36(2)*
£(2) = 144

The answer is (a).

—V3 —1
(a) - (b) (c) -
(2) If f(x) = x* — x?, then f’(2)=?
(a) 48 (b) 24 (c) 46
(3) If y =e3*,thenthevalueofy”’atx =0is
(a) 0 (b) 9 (c) 1
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