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Week Topic Ex. In Class Assignment
1 Rate of change and rules of differentiation Sheet 1
2 Trigonometric functions and their derivatives Sheet 2
3 Inverse trlgonome.trlc functlons and their Sheet 3
derivatives
4 Logarithmic function and its derivative Sheet 4 Sheet 1- Sheet 2
5 Exponential function and its derivative Sheet 5
6 Derivatives of Hyperbollq and inverse Sheet 6 Sheet 4- Sheet 5
Hyperbolic functions
Parametric differentiation
4 and Implicit differentiation Sheet 7
8 The limit of a function, L’'Hbpital’s rule Sheet 8 Sheet 6— Sheet 7
9 Partial differentiation Sheet 9
10 Maclaurin’s Expansions Sheet 10
11 Curve Sketching: Critical Points, Maximum Sheet 11 Sheet 9—Sheet 10

And Minimum Points, Inflection Points.

Curve sketching: rational functions: Asymptotes,
Vertical and Horizontal, Symmetry, Points of
12 Discontinuity, Local Extrema and Inflection Points, Sheet 11
Intercepts Physical Application: Velocity And
Acceleration

Conic section : Parabola Equation, Vertex,

13 Focus, Directrix, Eccentricity, Graph Sheet 12

14 Conic sgctlor] : Ellipse qugtlon, Axes, Foci, Sheet 12 | Sheet 11— Sheet 12
Directrices, Eccentricity, Graph.

15 Conic section : Hyperbola Equation, Axes, Sheet 12

Foci, Directrices, Eccentricity, Graph




Sheet 1 : Basic Differentiation Rules

=y(x
1. y=k ,k:constant

2. y =x* ,K is constant

3. y=fx)xgx

4. y =kf(x) .kis constant
5. y=f(x)gkx)

6. y = [f(x)]k ,K is constant

7. y=fx)/gx)

y’=dy/dx=y’(x)

y'=0

y '=kxk-1
y'=f'(x)£g'(x)
y'=kf'(x)

y'=fx)g'x)+f"'(x)g(x)
y ' =kIf ) '(x)
y'=lf'x)g(x)—f (x)g ')/ g *(x)

Lecture Examples

a. Find dy/dx for each of the following

1y =x"=3x 2 +15x +10

1
)V =
) ( 6_2)5
y x> =1
>) x> +1

»y = x 1y
yy =(x° =1’ Q2+3x

) 4/3
y= x° -3
6) (x_4+2]

b. Find d’y/dx’ for each of the following

2
1)V :x7——3+x_5+16x +5
X

e. If ¥y =(x +Vx2—=1)* Show that ¥V '=




IClassroom Exercises

d. Find dy/dx for each of the following

1)y =i—iz+6x5+7
X X

1 4 3/2
- X
3) y_(1+x4j

x —1

57 = x +1

e. Find d’y/dx’ for each of the following

Hy=c>-1°

Homework

f. Find dy/dx for each of the following

1y =x’-4

3) ) =(x2 +4)6(1—2x)7

5) ¥ =(\/1+x2)5 Jx*—1

g. Find d’y/dx’ for each of the following

ny =@ 32 _pyb




Sheet 2 : Triconometric Functions and their Derivatives

2 - 2
cos‘u+tsimnu=1

2 2 , .
I+ tan"u = sec’u y=COSU —p Yy =-u’sinu
2 2 : ,
cot'u + 1= cosecu y=sinu —» y =u’cosu
. . y 2
sin2u = 2 sinu cosu y=tanuy — > y =u’'secu
) .2 _ s 2
cos2 u =cos” u - sin‘u y=cotu —, y =-u’cosecu
2 s
=2 cos u-1 y=secu —» y =u’secutanu
. 2 ’
=1-2sinu y=cosecm > Yy =-u’cosecu cotu

Lecture Examples

a. Find dy/dx for each of the following
3

1) I8% =sinx 2)y = (1+cos’ x ) cot? 2x
3 2 -3 XSinzx
3) y =x"cosx " —2cotx 4hy =——>5—
1-cos” 3x
sin(x —1
5) y =sec’ Vdx > +1 6)y=(—1)
x —_—

b. Find d’y/dx’ for each of the following
1) y=(1—cos” x)>'"? 2)Y =X secx
c¢. Ify=asin ct+ b cos ct, where a,b and ¢ are constants

prove that y” = -czy

IClassroom Exercises

d. Find dy/dx for each of the following

1) y =tan’(cos’ x ) 2) y =x*+1cos’\Vx* -1

3) y =x’sec’ x —4cot’x’ 4) _lzsin2x
1+cos2x
Sy =\/tan2x +Xx cos’ x 6) y =x —lsinvx —1



e. Find d’y/dx’ for each of the following
sinx
1) y =x *(cos2x) 2)y =

Homework

f. Find dy/dx for each of the following

1) y =sec’ Vcosx 2)y :cot(\/;tan\/;)

3) y =x""*cotx”’ 4) y =cosec*\x* -1

5)y =(1—-sinx )’ cos</x 6) y =/x cosec~/x

g. Find d’y/dx* for each of the following

D)y =x tanx 2)y =sin’x

Sheet 3: Inverse Trigonometric Functions and their Derivatives

. -1 ' u'
y=sin u—>y'=

. —u
\/—2 y =cos 1u—)y'= -
1-u 1-u
_ u' _ -u'
y =tan 1u—)y'= 5 y =cot 1u—)y'= 5
1+u 1+u

1 . u' 1 \ —u'
y=sec uUu—>y's—/—— y =cosec U Hy'=s———
‘uNuZ—l ‘uNuz—l

Lecture Examples

a. Find dy/dx for each of the following

1)y = cos™! \E 2) y=(x*+4)cosec”' 2x
3) y=x(1-sec” x) 4) y=x>sin” Jx —2cot " x?
5) » :tan—l[x —lj 6 v = 1—sin”'x
x +1 cos ™' x
— -1 '— —(y—2+1)
b. If y =tan(cos "'x), Prove that V .
—X



IClassroom Exercises

c. Find dy/dx for each of the following

1)y =Jx tan~' Jx 2) = cot” (_3j

1+sin3x
-1
_ cOS
3)y=x3seclx2 ) y=—""—""7"
l-sin™ x
5) y=+/x’ —1sin”' x—xcos™ x 6) y =tan' (cos x)+cot ' (sinx)

d. Ify= cos(2sin'1x), prove that (1—x ? )(y')2 =4(1-y 2)

Homework
e. Find dy/dx for each of the following
1) y= sin”! x° 2) y =cot ' (cos2x)
3y :Cot_l(x —4) by - tan~' x
x +4 1—cos ™ v/x

)% =x2 cosec ' /x —3xsin" x 6) Y= %/;sec_l(z)

d S x—1 d _
f. Prove that I Ltan 1(—]] =— (tan 1(x))

dx

Sheet 4 : Logarithmic Function and Its Derivatives

Inb =a<b=e ,e=2.71828....b>0
1. In(1) =0, In(0) = - =, In(e) =1
. In(ab)=Ina+Inb

-

,u
y=hu—->y'=—
u

.In()=n

2

3. In(@¢")=nlIna

4

5. In(ab)=Ina—-Inb



Lecture Examples

a. Find dy/dx for each of the following

) y=xInx 2) y=In(x"(x"-2)°)
X y 30 .24 7/2
3 YV =X 4) y =ln{)f(1—x)5}
sinx (x —1)

b.If y=In(sec x + tan x), Prove that y" =sec x tan x .

IClassroom Exercises

c. Find dy/dx for each of the following

(n )3 b =In x> -1

1) y=(Unx 2) 241
1—x) tan'x

3y :i/( x) : g S/ =x
x¥ secx

 x*(2-sinx)*

xS (1= 2nx )’

5) ¥ 6)y =X cos/x —x 5e*

2
Zf;); +xdy
X dx

d. If y=cos(Inx) + sin(Inx) prove that X +y =0

Homework

e. Find dy/dx for each of the following

(1-x*)’(2-sin"" x)
o “In
1) y=In(l-Inx) 2) ¥ (1—1nx)2(3—cosx)}
_(x-1)’(-sinx)’ _xtan x
3)7 x*(2-cos x)’ 9 W (1+x)3x
5 y=x"" 6) v = (In(sinx ))***

7



Sheet 5 : Exponential Function and Its Derivative

1 eaeb =ea+b

2.e% /e’ =P
3. (ea)b =eab y :eu _)yv:uveu

4. M =¢4

Lecture Examples

a. Find dy/dx for each of the following

1

. 1
sin  x

oy =e 2 Y :etan_ sinx
3 x? 4 =cos '(1—e™)
3) ¥y =cos e ) Y
5. y=cosec e —x'e® " 6. y=""\_
e +e
bIf Y eroe” how that V'= i
1 = 2x s that JV = :
e2x +e—2x show tha (eZX +e—2x )2
c.If y= tall_l hletan\/;, show that yy' =1/2
IClassroom Exercises
d. Find dy/dx for each of the following
3 x°-3 Insin—1(6inx3)
ny =xe )V =¢€
5 6
cos ' x e* sinx’
3 = \Né 4y y=In

e. If ¥ =In(cosx), show that y"+e > =0

f. Find d’y/dx’ for each of the following

sinx

Hy=e 2) y =cose™”



Homework

g. Find dy/dx for each of the following

x3
Hy=e
3) —ln i
Y (l—e )
h. If y :ae—Zx +be3x
Show that
d*y d
_Jz’_l_ y =0
dx dx

cos™! (sinx )

2)y =¢€

4) y=x"sece

where a and b are constant

i. Find d’y/dx’ for each of the following

1) y = e—4x

2) y= ln(e2X —4)

Sheet 6 : Derivatives of Hyperbolic Functions and Their Inverse

X —X

. e’ —e e* +e™* ef—e*
sinhx = coshx = tanhx = ———
2 e +e
2 2 X -X
cosechx=——— sechx = ———— cothx = e te
e —¢ e +e ex —e_x

cosh?u —sinh’u =1
1-tanh® u = sec h* u
coth? u —1 = cosech® u

y =sinhu >y '=u'coshu

y =coshu — 'sinhu

y =tanhu -y '=u'sech’u
y =cothu >y '=-u 'cosech’u

y =sechu > u 'sechu tanhu

y =cosechu — y '=—-u'cosechu cothu

sinh 2u = 2sinh u cosh u

cosh2u = cosh®u +sinh’u
tan2u = 2 tanh u/ (1+tanh? u)

'

y =sinh™'u ->y'=
u?+1

1

y =cosh'u 5>y'=

u- -1

y=tanh"lu—)y'=1u ,|u|-<

2
—u




Lecture Examples

a. Find dy/dx for each of the following

1) y=x"cosh®x’ 2) y =tanh(xInx)
3 ¥ _ peosh T’ 4) y=(sin"Vx)1—cosh™ x?)
5 y=4x tanh x . m{(myemﬂ

) Vx® —-1

b. Show that cosh™ x = In(x £ Vx? - 1)

IClassroom Exercises

c. Find dy/dx for each of the following

1) y=sinh x> 2) y=tanh'(sech2x)
3) y= sin(cosh_1 Vx? +1) 4) y= \/cosh‘1 (e™'?)
d. Show that

sinh ' x =In(x +Vx* +1)

e. Solve the following equations

-1 1+ tanh x
ecos,h X _ 9 . ln( j _5
1 —tanhx

Homework

f. Find dy/dx for each of the following

1. y= xz COt].’l3 \/; 2. y — xesinh_lx
3. y=(l1-Insecx)cosh™ x 4. y=In Jtanh 3x
5. y =sinh ' (sin2x) 6. y=tanh ' vsecx

10



f. Show that
1+ x

tanh_lleln—
2 1—-x

Sheet 7 : Parametric and Implicit Differentiation

Lecture Examples

a. Find dy/dx for each of the following
1) y=tlnr , y=Intt 2) x=e'cosht , y =e'sinht
b. Find d’y/dx’ for each of the following

1) x=cosect , y=cos2t 2) x:\/ﬁ y—sin't
! .t
c. If x=cos— , y=sin— , show that »")"+1=0
I+1¢ I1+1

d Ifx—ﬂ —(ﬂf how that 1"=30x"’
. t—l’yt+1 , Show that Yy

e. Find dy/dx for each of the following

1) x> —3)(2y4 +7y2 =10 2) X +cos ' y=xy
3) sin” x+tan(xy) =5 4 y=e +e

IClassroom Exercises

f. Find dy/dx for each of the following

) x=—bt | y=_t 2) x =\T=sin® , y=1/+cosd

1+t 1+t
g. Find d’y/dx’ for each of the following

1) x=cos@+0sinf , y=sind@—0Ocosl 2) x=+t'-1, y=sec't?

11



(-1 i1 3
h. If x:tanm , y:SCCm , show that y”=y~.

i. Find dy/dx for each of the following

1) x7y —2xp°+7x=12 2) x+y’ =tV
3) my=x+e’ 4) y’=sin’2x+cos’2y
5) x1+y +y1+x :1

Homework

i. If x=tant—¢ , y=tan’t | Find y”.

1 , 1
k. If x=t+; , y=t +t_2 , Show that y” = 2.
. If 1 , V 1 Show that y” =2y .

m. Find dy/dx for each of the following

1) y'-4x’y’+6x° =7 2) tan”'y=x>+y’
3 y= oy’ 4) cosh™'secy=xy’

Sheet 8 : L ’Hopital’s Rule

Lecture Examples

y 2CcosX 2) lim 1—coshx
1m —
1) xo7/22X -7 X—0 X2
x —J1—«i ) X
3) lim \/ I+sinx x/ I—-sinx 4) lim(1—x) tan —
X0 X x—1 2
. XcosXx+tan2x lim(cosecg — cot @)
lim 6)
>) x>0 xsec x +sin4dx g0
2
7 lim (X+3)X 8) lim (cos x)l/X
x—o0 X—1 X—>0

12



IClassroom Exercises

1—sin(x/2 cot(mx/2
1) lim sin(x/2) 2) lim cotlm /2)
XD mT—X o d S \/;
. tanx+secx—1 1—+/

1 ) COS X
S tanx —secx + 1 4) 1}23 -2
5)  lim (secx—tanx) 6 lim sin 4x — xcos x

x—0 xsecx —tan3x
: l/X X
lim (cos x) . X
D5 g) lim (—j
x>0\ X +1
Homework
. 1-x° sin(x> —1)
lim Im———=
D x-1 §1in /o 2) x—l  x—1
i Vi+x -1 4) lim sin3x
3) xli%?z/l_,_x_l 0] —cos4x

. sinhx _ tanhx
5) lim 6) Iim

x—0 X x—0 X

. . 1/x x—2
7) }cliré(l + sin x) g lim ( X j

x—o\ X + 2

Sheet 9 : Partial Differentiation

Lecture Examples

a. Find the first partial derivatives for each of the following
1) z=(x"-y)sinx’ 2) z =(sin2y)"

Ly
b. If Z = tan 1; show that

N 07,0
1) @y yax ) 8)(:2 ax2_
o) o)
c.IfZ=f(x2+y2) show that Xaz—ya—izo

13



IClassroom Exercises

d. Find the first partial derivatives for each of the following

1) z=y"(x"-1)’+6y°x 2) z=x’sin/x + ycos(xy)
3) z=tan'Z 4) z=e"tanh” (x" +)7)
X
2 2
e. If z=cot™ Y show that 8_§ + 8_§ =0
X
. 2 2
f.If z=tan" >l show that 8_§ + a—f =0
y—1 ox~ oy
Homework
g. Find the first partial derivatives for each of the following
1 z=x -3x’y*+y? 2) z=(x+y)sin(x—y)
3 z- eg X 4) z=(l+siny)"*
y
2 2
h. If z=In(x*+y?) show that %+$ =0
i. If z=cot™ 2 , show that
y
0z Oz 0’z 0’z
1) y Pa o 1 and 2) PR

Sheet 10 : Maclaurin’s Expansion

Maclaurin’s Expansion:
2 3

f(x) = £(0) + f'(O)%+ f”(O)X2—'+ f"'(O)X3—'---+ f(“)(O)@+

n!

Lecture Examples

a. Find Maclaurin’s Expansion of each of the following :
(1) f(x)=sin2x

(2) f(x)=In(2+3x), Find approximate value to In(2.3).

14



b. Using Maclaurin’s Expansion, show that
1 1
(1) e*cosx=1-x+-—x"——x*+---
3 6

(2) =2 -l le Lol

Ji+x 20 8 16

IClassroom Exercises

c. Find Maclaurin’s Expansion for each of the following

X)=cos3x
DALY ) ()=
I+x
—3x

3) f(x)=e
d. Using Maclaurin’s Expansion show that :

1) exsinx=x+x2+—3——5+--- 2) e” =1+2X+§X2+§X3+"'

3 30 1-x 2 3

Homework

e. Find Maclaurin’s Expansion for each of the following

1 f(x)= XLH 2) f(x)=cos3x

f. Using Maclaurin’s Expansion, show that

AR PR L

M l1-x 3
x2 3 x4

(2) sinhx +coshx=1+x+—+—+—+---
2 6 24

15



Sheet 11 : Differentiation applications

+ve — the interval is decreasing

y' < » zero— Ceritical point

- ve — the interval is decreasing

+ ve — the critical point is local minimum

/
sy —=(y)
\

- ve — the critical point is local maximum

—

+ve the interval is concave up U

yn< » zero— Inflection point

-ve — the interval is concave down (M)

Graphing Rational Functions

Find the domain of the rational function.

Find the vertical asymptote(s) of the rational function.
Find the horizontal asymptote of the rational function.
Determine the symmetry of the rational function.
Find the intercepts of the rational function.

Graph the rational function.

A

1. The domain is the set of all input values to which the rule applies. These are called your
independent variables. These are the values that correspond to the first components of the
ordered pairs it is associated with.

2. Vertical Asymptote

_ P
Let f(x)= o

If f(x) > o0 or f(x) > — 0 as x — a, then the vertical line x = a is a vertical asymptote.

be written in lowest terms and P and Q are polynomial functions.

16



The line x = a is a vertical asymptote of the graph of f(x) if and only if the denominator Q(a) =0
and the numerator P(a) # 0.

You can have zero or many vertical asymptotes. It will be x = whatever number(s) cause the
denominator to be zero after you have simplified the function.

3. Horizontal Asymptote

P(x)
Q%)

Let f(x)= be written in lowest terms and P and Q are polynomial functions and Q(x) # 0.

If f(x) > a as x = o or x = — o, then the horizontal line y = a is a horizontal asymptote.

If there is a horizontal asymptote, it will fit into one of the two following cases:

Case I
If the degree of P(x) < the degree of Q(x), then there is a horizontal asymptote at y = 0 (X-axis).

Case Il
If the degree of P(x) = the degree of Q(x), then there is a horizontal asymptote at

o Joaiiing cogficion of Nx)
Y Loadng cosficiont of OO0

In other words, it would be the ratio between the leading coefficient of the numerator and the leading
coefficient of the denominator.

4. Determine the symmetry
The graph is symmetric about the y-axis if the function is even.
The graph is symmetric about the origin if the function is odd.
5. Find any intercepts that exist.

The x-intercept is where the graph crosses the x-axis. You can find this by setting y = 0 and solving
for x.

The y-intercept is where the graph crosses the y-axis. You can find this by setting x = 0 and solving
for y.

6. Draw curves through the points, approaching the asymptotes.

Note that your graph can cross over a horizontal, but it can NEVER cross over a vertical asymptote.

17



Solved example

D y=fe=23

X
Domain :

Our restriction here is that the denominator of a fraction can never be equal to 0. So to find our domain,
we want to set the denominator equal to 0 and restrict those values.

let x2 =0 , then x =0, hence the domain will be (—0,0)U(0,%) i.e. Our domain is all real
numbers except zero

Intercepts :

y-intercept = to find the y-intercept, we let x =0 and solve for y = no y-intercept .
X —

X2

= x-1=0= x

x-intercept = to find the x-intercept, we let y=0 and solve forx = 0=
=1 ( x-intercept ) .
Symmetry :

note : f(-x) =f(x) = symmetry about the y-axis = i.e. even function
f(-x) = -f(x) = symmetry about the origin = i.e. odd function

-1 -x-1
f(x)="" . f(-x)=""2—, Sof(-x) # f(x) and f(-x) # -f(x) = no symmetry .
X X
Asymptotes :
1. Vertical Asymptote : N%t() , y= X_Zl , then %1 = x =0 is a vertical Asymptote .
X

. . -1 . .
2. Horizontal Asymptote: lim 0> y = 0 is a horizontal Asymptote.
X—>t00o x

Increasing and decreasing intervals :

f(x)=X—_21 frxy= 22X

Increasing intervals : (0,2), decreasingintervals:( —o ,0), (2,o)
18



Local maximum: atx=2, y= i = (2, i) is a local maximum

Local minimum: since x = 0 is outside the domain , hence no local minimum.

2— 2(x-3
Inflection points : f'(x) = 3X , f'"(x)= %
X X
f'" ———_—_—_—_—— e ————— = +++++++
| a
concave up 0 concave down 3 concave up
again the function is undefined at x =0, hence the inflection point is ( 3, 3 )

Graph: AY

2) y=1(=——~

Domain: let x+4=0,then x=—4 , hence the domain will be (—o0,—4)J(—4,00)
intercept : = L =0
Y R

x-intercept: 0= = x=0

x+4
Therefore the function crosses the x-axis and y-axis at the origin (0,0)

Symmetry :
-X

f(—x)= 2 So f(—x) # f(x)and f(—x)# —f(x) = no symmetry.

19



Asymptotes :

. -4 : .
1. Vertical Asymptote : f(—4) = o = x =-—4 isa vertical Asymptote.

2. Horizontal Asymptote: X

) leading coeff of x
lim =
x—>toX+4

1

=-=1,
leading coeff of (x +4) 1

or

« 1
lim = X4 lim —4=1
x—>toX+4 X 4 xoio, 4
X X

= Hence, y = 1 is a horizontal Asymptote
X
Increasing and decreasing intervals :

f(x)=X:(_ , f'(x) =

5 for f'(x)=0= f'(x)is undefined
(x+4)

i.e. no solution and no critical points. Hence no local max. and local min exist.
Thenlet (x+4)° =0 = x=—4 .

f' +++++ +++++

Inflection points : f'(x) = % , f'"(x)=
(x+4)

undefined . Then let (x+4)3 =0 = x=—4

3 .Again for f"(x)=0= f"(x)is
(x+4)

f" +++++++

|
|

concaveup -4

concave down

In order to check whether the curve crosses the horizontal Asymptote y=1,

let

2 =1 = x=Xx+4 = no solution = never crosses liney=1.
X +

20



Graph:

—

The equation of motion of any particle is given by:

e The displacement of the particle:
s =s(t)
e then, its velocity is given by:

_ ds
dt
e and its acceleration is given by:
dv d’s
a=——= B
dt dt

1%

Lecture Examples

1) In each of the following curves,

1) y=x"-4x +3 2)y=-2x"+12x+7

Find,
The critical point.

o o

Sketch the curve.

21

The intervals in which the curve is increasing and decreasing.
The local maximum and minimum points.



i1) In each of the following curves,
1) y=x-6x>+10 2)y=(x2—9)2
Find,
The critical points.
The intervals in which the curve is increasing and decreasing.
The local maximum and minimum points.
The inflection point.

The concavity of the curve.
Sketch the curve

o Qo o

ii1) In each of the following curves,

5x X
1) y= 2) y=
x2 +1 X=2

Find the domain of the rational function.

Find the vertical asymptote(s) of the rational function.
Find the horizontal asymptote of the rational function.
Determine the symmetry of the rational function.
Find the intercepts of the rational function.

The critical points.

The intervals in which the curve is increasing and decreasing.
The local maximum and minimum points.

9. The inflection point.

10.The concavity of the curve.

11.Graph the rational function.

S A o e

1v) Find the velocity and the acceleration for each of the following
Ds@t)=t—6t>+7 2) s(t)=te""

IClassroom Exercises

1) In each of the following curves,
1) y=2x>8x +10 2)y=-3x"-12x
Find,
a. The critical point.
b. The intervals in which the curve is increasing and decreasing.
c. The local maximum and minimum points.
d. Sketch the curve.
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i1) In each of the following curves,
y=6x"-%x 2) y=x- 3x>- 9x
Find,
The critical points.
The intervals in which the curve is increasing and decreasing.
The local maximum and minimum points.
The inflection point.
The concavity of the curve.
Sketch the curve.

o o o

ii1) In each of the following curves,

7x x+1
) y= 2)y=
x2 43 x-3

Find the domain of the rational function.

Find the vertical asymptote(s) of the rational function.
Find the horizontal asymptote of the rational function.
Determine the symmetry of the rational function.
Find the intercepts of the rational function.

The critical points.

The intervals in which the curve is increasing and decreasing.
The local maximum and minimum points.

9. The inflection point.

10.The concavity of the curve.

11.Graph the rational function.

NN R WD =

1v) Find the velocity and the acceleration for each of the following

1) s(¢)=sin5 —cos5t 2) s(t)=t°(1—1In¢)*
Homework
1) In each of the following curves,
1) y=12x-3x" 2)y=3x"-6x
find

a. The critical point.

b. The intervals in which the curve is increasing and decreasing.
c. The local maximum and minimum points.

d. Sketch the curve.
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i1)  In each of the following curves,
1) y=2x>- 12x*+18 x 2) y =x- 9x+8
find
The critical points.
The intervals in which the curve is increasing and decreasing.
The local maximum and minimum points.
The inflection point.
The concavity of the curve.
Sketch the curve.

o Qo o

ii1)  Find the velocity and the acceleration for each of the following
_u
1) s(¢) =1 sinh3 + cosh 3 2) s(t)="%_
e’ —e
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Sheet 13 : Conic Sections

The Parabola
Vo F
1
1 ]
1 ]
1 1
1
1 1
1 1
1 1
K/\
K
® .
\\ . A
D ,
\\ ,,
\\ /
\ II
P /
1/
1
1/
/I
¥

¥ —yo) =4c(x —xy)

vertex (xgsY )
focus (xgtc,yy)
axis Y =Xy
directrix x=x,-c
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(x =xg)* =dc(y —y )

vertex (xgsY )
focus (xgsY o tcC)
axis X =Xx,
directrix y =y,—c



The Ellipse

(x=x)* , (y=¥0)’ _,

General form

b2 2

a>b

a

Center

Center (X, Yo) » cc=a’- bz,

major axis = 2a, minor axis = 2b,
Vertices ( Xy, Yo £ a)

Convertices (£ b +xg, Yyo)

Foci ( xq, Yo )

Directrix y=+a’/c

General form

(x=x)* , (y=¥0)’ _,
2 2 -
a b

a>b

26

Minor

Center (X, Yo) » ¢t =a’—p’

major axis = 2a , minor axis = 2b,
Vertices (+ a + Xy, y)

Convertices (xg, = b + y)

Foci (¢ + Xy, yo)

Directrix x =+a’/c



The Hyperbola

[Horizontal Transverse Axis]

(x=x%0)" _(y=¥0)’ _,

General form
a’ b2

Center (X, Yo) » ¢t =a’+b?

Transverse axis = 2a,
Conjugate axis =2b,

Vertices (£ a + X, Yo)
Convertices (X9, £ b + yj)
Foci (¢ + Xy, Yo)

Directrix y=+a’/c

[ Vertical Transverse Axis J

General form

(y=y0)' _(x=x0)" _,
a’ b2

Center (X, Yo) » d=a’+b’

Transverse axis = 2a,
Conjugate axis =2b,

Vertices ( X, Yo £ a)
Convertices (£ b +x¢, y)
Foci ( xg, yo* ¢)

Directrix x ==a’/c
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Lecture Examples

a. Discuss and sketch the following curves:

1) x>+2x—4y—-3=0 2) 2y? —4x—4y—14=0

3) 4x>+9y> +24x=0 4)  2x2+9y% +8x—T2y+134=0
5) 9x” - 16y° —36x - 32y = 124

6) 16x>—64x—4y? -8y—4=0

IClassroom Exercises

b. Discuss and sketch the following curves:

1) x*+10x+4y+13=0 2) ¥ —4x—-4y+12=0
3) x*+4y*-2x-3=0 4) 25x*+16y> +100x —32y —284=0

5) 9x*—4y*—72x + 8y +176 =0
6) —3x+12x+2y? —4y =-8

Homework

c. Discuss and sketch the following curves:

1) x*—-16y—6x+9=0 2) > +6x+8x—15=0
3) 16x°+4y’ —64x+8y+4=0 | 4) 9x* +16y” —36x+32y =92
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