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The only way to learn mathematics is to do mathematics.
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Sketch the graph of a function using the graph of | (13 - 18)
its derivative.

Graphs of Functions and Their Derivatives
Exercises Page 151: Use the graph of f to sketch a graph of f’.

Ql13) (a Q13) (b)

/..

e q:. A P R ;gﬁi{.*% 2
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Use the given graph of f' to sketch a plausible graph of a continuous function f.
Y

Q17) (a) y Q17) (b)
A

\

N’
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Understand the Mean Value Theorem and use it in (19 _ 22)
applications.

Exercise page 151:
Compute the right-hand derivative and the left-hand derivative Does f'(0) exist?
2x+1 ifx<o0

Q19) f(x) :{
3x+1 ifx>0

0 ifx<0
Q20)f(x)={

2x ifx=>0

Zx ifx<0

Q22) f(x) = {

x% + 2x ifx>0

] SV e MO o G S Lﬁa& =1
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ifx<0
Q21) f(x) =
x3 ifx>0

Which of the following f'(0) exist

x2 ifx<0 0 ifx<0

A)f(x)={ B) f(x) =

x3 ifx>0 2% ifx>0

2x +1 ifx<0 D)f(X)=3\/§

3x+1 ifx=0

C) f(x)={

Which of the following f'(0) exist

A f(x) = x|

2x
O flx)= L
Z.4 9%

I S S e N _—.gﬂfh@ =7
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Is the function given below continuous / differentiable at x = 0 ?

x2-1
fx) =
x+1

if x<0

if x>0

A) Continuous but not dif ferentiable.

B) Dif ferentiable but not continuous.

C) Both continuous and dif ferentiable.

D) Neither continuous nor dif ferentiable.

‘Which of the following functions is not differentiable at x = 1

Afx) =Ix - 1|

) f(x) = —

X

of(x)=x%?—-1

x2 if x<1
D) f(x) =

2x —1 if x>1

Which of the following functions is differentiable at x = 1?

Afx) = lx—1]

B) f(x)=3Vx—1

2x if x>1
C) h(Juc):{X2 ;
if x<1

D) f(x) = (x—1)}
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Find the average velocity and the instantancous velocity at

a given point.

(21 - 24)

021a) The position given by s(t) = —16t% + 40t + 10, find the velocity.
P g il ty

Av(t) = —32

B v(t) = —32t + 40

0 v(t) = 32t + 40

pyv(t) = =32t + 10

021b) The position given by s(t) = —16t> + 40t + 10, find the acceleration.

Aa(t) =—-32t+40

B v(t) = —32t + 40

c) a(t) =32

D)a(t) = —32

Q22a) Find the velocity if the position given by s(t) = —4.9t% + 12t — 3

Av(t) = —9.8

B)a(t) = —9.8t + 12

c) v(t) = —9.8t + 12

D)a(t) = —9.8

Q22b) Find the acceleration if the position given by s(t) = —4.9t% + 12t — 3

Av(t) = —9.8

B a(t) = —9.8t + 12

c) v(t) = —9.8t + 12

D)a(t) = —9.8

(23) Find the velocity if the position given by s(t) = Vt + 2t?

N(t) = 2_\1/f+ 4t

B v(t) = %+ 4t

av(t) =tz+4

Dyv(t)=

1
4vVt3

e N, e o 5{ E-

73
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Q23b) Find the acceleration if the position given by s(t) = v/t + 2t

A)a(t)zziﬁ+4t B)a(t)=%+4t

1 3
Oalt)=tz+4 D)a(t)=—it—5+4

Q24a) Find the velocity if the position given by s(t) = 10 — 1—:
Av(t) = —10 B)v(t) = 10t 2

O v(t) = 20t D) v(t) = —23

(24b) Find the acceleration if the position given by s(t) = 10 — 1—:]
ANa(t) =-10 B)a(t) = 10t

0 a(t) =20t73 pya(t) = — =

f3

Q21) Find the average velocity of the position function over the interval 1 <t < 2

s(t) =+/t2 + 8t
B) 1.34

D) —1.47

] SV e MO o G S Lﬁa& =1
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Q21) Find the instantaneous velocity of the position function s(t)

=Vt2+8tatx =2

Al

B) 1.34

c) 1.47

D)—1.47

Q22) Find the average velocity of the position function over the interval 1.9 <t < 2

s(t) = 3s

in(t—2)

A) 2.995

B) —2.995

c) 0.052

D) 3

Q22) Find the velocity of the position functi

on s(t) = 3sin (t —2) at x = 2

A) 2.995

B)—2.995

c) 0.052

D)3
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9 Apply the chain rule for differentiation (31 - 38) Page 177

Q3 1) Given that the function h(x) = f(g(x)) use the relevant information

fAW=3,9M)=2,f(V=4,f(2)=3,g(1)=-2,9')=5,to
compute h'(1).

Q32) Given that the function h(x) = f(g(x)) use the relevant information

f(z) =1ag(2) =35f,(2)=_15f,(3)=_3 sg'(1)=259’(2) =4to
compute , h’'(2).

Q35a) Find the derivative of f(x?)

Al2f(2x)
) f'(2x)

SN .«'-5{—'-
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Q35b) Find the derivative of [f (x)]?

A2f(x)

B) f()f' (%)

0 2f'(x)

D) 2f(x)f" (x)

Q35c¢) Find the derivative of f(f(x))

A f(x)

B) f(x)f' (x)

o f(f(x)f (x)

D) f' ()f'(f (X))

Q36a) Find the derivative of f (\/E)

A— ="

f'Vx)
2Vx

O f'(Vx) x2

Q36b) Find the derivative of ,/ f (x)

A)

i
2{f(x)

01 (fe0)

N S T P e fO A g“'ﬂ{:"*&. =3

_| Never Dream for Success , but Work for It. N




B o - r
2 i SRS -
: = -Q"_'J : % s 4

= “' .'Q -“b\

| 12 Advanced Matﬁ Wovﬁsﬂaets —
Ms.Islam Ismail  Uwit 3 : Ditferentiantion

Q36c¢) Find the derivative of f(xf(x))
Af (xf () (f () + xf'(x)) B) f(xf () (F(x) + xf'(x))

o f'(xf () (1f' (%) o) f'(f (x) + xf'(x))

Q37a) Find the derivative of f (%)

Q37b) Find the derivative of —

@
Af )

flx)

. (f)*

Q37c) Find the derivative of f (m)

g . —xf' r (£ O)=xf"(x)
Af(f(x))(f(x) xf' () B) f ( L)k x)

X FO)—xf"(x) f)—xf' (x)
) f(f(x))( (F(x))* ) X (F@)°

S s oA S _.. #J‘% |
= Never Dream for Suceess  but Work for It. N
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Q382) - (1 + F(22))

A f(2x)
o) 2xf'(x?)

Q38b) - (1 + f())

A f'(x) 8)2(1 + f())f'(x)
o) 2f"(x) D)2(1+ f'(x))

Q380) = (F(1+ £()))

AF (14 FO))f (x)
O f(1+f))f (x)

e e .
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10 Apply the chain rule for differentiation (17 —22)

Q17) If f(x) = x* + 4x — 1has inverse function g. Find g'(—1)

B) 4

D) 1

Q19) If f(x) = x*> + 3x® + x has inverse function g. Find g'(5)

A)— B) 15

15

1

Q20) If f(x) = x*> + 2x + 1has inverse function g. Find g'(—2)

1 1
A)—= B)=
)75 )

D) 14

T, - 1.";1._. J- #_r-.
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Q21) If f(x) = Vx3 + 2x + 4has inverse function g. Find g'(2)

7
B)‘—I

D) 2

Q22) If f(x) = Vx5 + 4x3 + 3x + 1has inverse function g. Find g'(3)

A) 13
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Find the derivatives of trigonometric functions using (19 — 22)
differentiation rules.

(19a) Find the derivative of function
f(x) = sin x*
A fi(x) = xsinx? B) f'(x) = 2x sin 2x

o) f'(x) = 2x cos x? D) f'(x) = x? sin 2x

(19b) Find the derivative of function
f(x) = sin®x
A f'(x) = —2sinx cos x B) f'(x) = sinx cosx

¢ Fi(x) = 2%¢cos* x B f'(x) = sin 2%

(Q19c¢) Find the derivative of function
f(x) = sin2x
Af'(x) =2cosx B)f'(x) =2cosx

Q) f'(x)=2cos 2x D) f'(x) = cos 2x

(020a) Find the derivative of function
f(x) = cosx
LY et L QU D
A f (x)—z\/;sm\/} B) f'(x) = 2ﬁsm\ﬁ

¢) f'(x) = —VxsinVx Dy fi(x) = ——cos\/_

m— — :«3 - .
- | Never Dream for Success , but Work for It.@ !
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Q20b) Find the derivative of function
f(x) =+/cos x
Af(x) = —%sinx(cosx)‘lf2 B) f'(x) = —tanx vVcosx

& f{x) = %tanx\/cosx D) f(x) = —%tan \cos x

(020c¢) Find the derivative of function

f(x) = cosix

A)f’(x)=%cos%x B)f’(x)=%sin%x

C) f’(x)z—%sin%x D) f'(x) =—25in%x

Q21a) Find the derivative of function
f(x) = sinx* tanx

A)f'(x) = 2x cos x tan x* + sin x* sec® x

B)f'(x) = 2cosx?tanx + sinx? sec? x

C)f'(x) = 2x cos x? tan x + sinx? sec? x

D)f'(x) = 2x cos x*tan x — sin x* sec® x
(Q21b) Find the derivative of function

f(x) = sin®(tan x)

A)f'(x) = —2 sin(tan x) cos(tan x) sec? x

B)f'(x) = 2 sin(tan x) cos(tan x) sec? x

C)f' (x) = sin(tan x) cos(tan x) sec? x

D)f'(x) =2 cos(tan x) sec? x

e, ~ g 5{ E-
| Never Dream for Success , but Work for It.@ .-""
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Q21c) Find the derivative of function
f(x) = sin(tan*x)

A)f'(x) = —2tanx sec? x cos(tan? x)
B)f'(x) = 2 sec? x cos(tan? x)

C)f'(x) = 2tan x sec? x cos(tan® x)

D)f'(x) = tan x sec? x cos(tan? x)

Q22a) Find the derivative of function
f(x) = sec x* tan x>
A)f'(x) = —2x sec x? [sec? x? + tan? x?]

B)f'(x) = 2x sec x* [sec? x* — tan® x?]
CO)f'(x) = 2x sec x? [sec? x? + tan? x?]

D)f'(x) = xsecx? [sec? x? + tan? x?]

(22b) Find the derivative of the function
f(x) = sec*(tan x)
A)f'(x) = sec?(tan x) tan (tan x) sec?x

B)f'(x) = 2sec?*(tan x) tan (tan x) sec®x
C)f'(x) = 2sec?(tan x) tan (tan x)

D)f'(x) = 2sec(tan x) tan (tan x) sec*x

3 e
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Q22c) Find the derivative of function
f(x) = sec(tan®x)
A)f'(x) = — 2tan x sec? x sec(tan? x) tan(tan? x)

B)f'(x) = 2sec?x sec(tan” x) tan(tan® x)
C)f'(x) = tan x sec? x sec(tan? x) tan(tan? x)
D)f'(x) = 2tanx sec? x sec(tan® x) tan(tan? x)

L ils D
g‘@%
5"
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12 Find derivatives of natural logarithmic functions. (1-—14)

Q1) Find the derivative of function f(x) = x3e*

Af'(x) = x2e*(x + 3)

B) f'(x) = xe*(x + 3)

o f(x)=x3e*(x+3)

D) f'(x) = x?e*(3x + 1)

(2) Find the derivative of function f(x) = e**cos4x

A.f'(x) = e**(cos4x — 2sindx)x
B.f'(x) = 2e**(cos4x + 2sin4dx)
C.f'(x) = 2e**(cos4x — 2sin4x)
D.f'(x) = e**(cos4x + 2sin4x)x

Q3) Find the derivative of function f(t) =t + 2!

Af'(t) =2t In2

B)f'(t) =t + 2t In2

of'(t)=1+2¢

D) f'(t) =1+ 2t In2

Q4) Find the derivative of function f(t) =t 43*

A f'(8) = 434(1 + 3t In2)

B) f'(t) = 43t (1 + 3t In4)

o f'(t) = 43t(1 + 6t In2)

D) f'(t) = 43t(3 + t In4)

m— — _‘a
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Q5) Find the derivative of function f(x) = 2e?**1

A)ff(x) sy e4x+1

B) fr (x) — 8etrt1

0) f: (x) - 4e4x+1

D) f'(x) = 4xe***1

X
Q6) Find the derivative of function f(x) = (%)

Af(x) =—e™™

B) f'(x) =e™™

of (x) =—e*

D) f'(x) = €

Q7) Find the derivative of function h(x) = (1/3)*"

Af'(x)=2xIn3 G)xz

2

0@ =2x(3)

2

Q) f'(x) =—2xIn3 G)x

2

D)f'(x) =In3 G)x

(8) Find the derivative of function h(x) = 4%

Al () =2% 4% In4

B) f'(x) = —2x 4=**In4

0 f'(x) =—2x4"%*In4

D) f(x) = —2x 4=

= R S, S Seme e =

_| Never Dream for Success, but Work for It. N
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(9) Find the derivative of function f(u) = gu’ Hu

Af'(u) =Q2u+ 4)e“z+4“ B) f’(u) = (u+ Z)eu2+4u

of(w)=_Q2u+ 2)e“2+4“ p) f'(u) = (2u)e“2+4“

Q10) Find the derivative of the function f(u) = 3ete™

A f'(u) = 3tanu. ese B) f'(u) = 3esec’n

o) f'(w) = 3cot?*u. et D) f' (u) = 3sec’u. etant

Q11) Find the derivative of the function f(w) =—

M M

Af'(w) = B) f'(w) =

w(W“l) “"(w—4)

of (w)==2 D) f (W) ==

=~ e, S s E }{_,__
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(Q12) Find the derivative of function f(w) = eﬁlw

I 1-6 ’ 1-6
Nf (w) = E3 o) f'(w) = o)

(6—w)

C) fr (W) = el2w ff(w) -

(6 W)

(Q13) Find the derivative of function f(x) = In 2x

Af @) = ) f/ () ==

Q) f!(x)zi D)f’(x) = 2X

(14) Find the derivative of function f(x) = In/8x

AF@) =— ) f/(x) = o

of@® = 0) /(%) = o

] SV e MO o G S Lﬁa& =1
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(2%
P2

Find the derivatives of trigonometric functions using
differentiation rules.

(29 — 34)

(29a) Find the derivative of function

f(x) =sin"1(x3 + 1)

f()_m

B) f' (x) =

3
Vv 1={x3+1)2

o f'(x)=

1
Vv1—(x3+1)32

D) f'(x) =

3x%+1

J1—(x3+1)2

(229b) Find the derivative of function

f(x) = sin"'(vx)

B) f'(x) =

\/x(l X)

D) f'(x) =

2 (1 -x)

(Q30a) Find the derivative of function

f(x) = cos™1(x% + x)

B) f'(x) =

2241

Nperzreon

22+1

d ['lg) ==

J1=(x2+x)

D) f'(x) =

x%+x

N ey

(30b) Find the derivative of function

2
fx) = COS"(—)

B) f'(x) =

xx24

T

D) f'(x) =

S .‘—B.

- | Never Dream ﬁn- Success , but Work for It.@ ! '
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(Q31a) Find the derivative of function

ger%
025"

f(x) = tan"'(V/x)

A ) = =

1+x

B) f'(x) = =

’ _ 1
C) f (x) _ 2\/2(14‘.%’)

Q31b) Find the derivative of function
f(x)

= tan‘l(l)

Af(x) = —

B) f'(x) =

x2+1

—2x2

Of' (@) =

D) f'(x) =

xz +1

(32a) Find the derivative of function

f(x) =2 +tan—1x

1
Af'(x)=
) = e

2(1+x?)

B f’ (x) - vV 2+tan"1x

’ _ 1
TN T gy s »

/ _ 2
D)f (X) g (1+x2)y2+tan1x

Q32b) Find the derivative of function

fx) = e ()

Af'(x) = eta“_l(x)(l + x%)

) ff(x) _ _etan_l(x)

14x2

-1
etan (x)

Q) f'(x) =

1+x2

D)}cr(x) - etan_l(x)

e e

.«'-5{'-

=
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(Q33a) Find the derivative of function
f(x)

ger%
025"

= 4sec(x?)

A f'(x) = 4sec(x*)tan (x*)

B) f'(x) = 16x> sec(x*) tan (x*)

o) f'(x) = 4sec(4x3) tan (4x3)

= 4x3 sec(x*) tan (x*)

D) f'(x)

Q33b) Find the derivative of function

f(x) = 4sec”1(x?)

B) f'(x) =

D)f'(x) =

16
xVx8-—1

(Q34a) Find the derivative of function

flx) = sin‘l(l)

Af(x) =

xVx2-1

1
xV1—-x2

B) f'(x) =

1

QIR T T

D) f'(x) =

1-(5)

Q34b) Find the derivative of function

flx)=rusec 'x

A)f’(X) 7 |x|\/;7—1

B)f'(x) = - |x|m

1

1= =

D) f'(x) =

=~ e, e

.«'-5{'-

| Never Dream for Success, but Work for It.@ <4 :




£ TRy R ‘/Lnﬁ’ BUL}U
12 Advanced Matﬁ Wmﬁsﬁcets g@%

Ms.slamIsmail ~ Unit 3 : Differentiantion 2025

17 a) Find the derivative of a function at a given point
b) Write the equation of a tangent line using derivative

Fmdmg the Derivative of the function f
The derivative of the function f is the function f' given by

fr(x)_l f(x'l'h)—f(X)

h-0 h

Exercises Page 151: Using definition of derivative to Compute the derivative function

Q5). f(x)=3x2+1

I S S e N _—.gﬂfh@ =7
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Q6). f(x)=x2—-2x+1

3
Q9). f(x) = Y1

e N g e N e M e S B el AN S AT 2
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QI0) f(x) =5

Ql12) f(t)=v2t+4

e N e T e R e S B Sl i S O I o e e =
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Q11). f(t) =vV3t+1

Q7). fx)=x3+2x-1

e N g e N e M e S B el AN S AT 2
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18 Find derivatives implicitly. (5-16)

Exercise page 204: find the derivative y'(x) implicitly.
Q5) x*y* + 3y = 4x Q6) 3xy? — 4x = 10y?

|

Q8) sinxy = x> — 3

@ Never Dream for Suceess , but Work for It.@- &
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3_ 4y _ 2
Ql0)3x+y - 10x

Ql2) xe¥ — 3ysinx =1

e T N S e =y
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Ql4) xcos (x +y) —

Ql5) e¥ —In(y* + 3) = 2x

B S e e R o B o g S sy
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Understand the Mean Value Theorem and use it in
applications.

Exercises page 219: check the hypotheses of the Mean Value Theorem and find a
value of ¢ that makes the appropriate conclusion true.

Q1).  f(x) =x%+1,[02] 02). f(x)=x2+1,[-22]

e R e . ;g&i{*;h.a - ]
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12 Advancad Matﬁ Worﬁsﬁcets
Ms.Islam Ismail Unit 3 : Differentiantion

f(x) =x%+x2,[-11] : flx) =x3 4+ x? [01] |

[ S o e E

O T e S e e R S e L S e :
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f(x) =sinx ,[—m, 0]

B el -

l“'
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