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Lesson Objective: Find antiderivatives of given fn by understanding the indefinite integral as the process of finding an antiderivative.

Class & Warm Up Learning Obj. Starter Lesson Main Activit Students Work Plenary Self Enrichment
Safety rule Focus Quest. Key words Activity Explanation a VY Involvement evaluation question assessment
* Find the antiderivative of a given function.

* Understand the notion of indefinite integral
as finding an antiderivative.

* Compute straightforward indefinite
integrals.
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* Antiderivative
* Indefinite Integral
* Integration

F(x)

Antiderivative Derivative

f(x)
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Find antiderivatives of given fn by understanding the indefinite integral as the process of finding an antiderivative.
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Let F be any@deriva@ of f on an interval I. T@deﬁn@
Integral of f(x) (with respect to x) on I, is defined by

ff(x)dx = F(x) + c,

Where c is an arbitrary constant (the constant of integration).

Integration.: The process of computing the integral

/ f(af) di-¥

variable of integration is x

DEFINITION 1.1

]ntegrand



Title: 5.1 Antiderivatives

Lesson Objective: Find antiderivatives of given fn by understanding the indefinite integral as the process of finding an antiderivative.

Class & Warm Up Learning Obj. Starter Lesson lain Activit Students Work Plenary Self Enrichment
Safety rule Focus Quest. Key words Activity Explanation Y Involvement evaluation question assessment
——
2 dy
y=Xx S0 — = 2x
dx
dy
= A =
=x“+3 $0 — = 2x
y dx
y=x%+175 saﬂ=2x p—
dx
dy
y=x%+4+250 so—-—=2x
dx
dy
y=x2+C 50 — = 2x
dx

Now if we want to INTEGRATE (or antidifferentiate) 2X

we basically get x% put as you can see above, the antiderivative or
integral could be 2X plus ANY CONSTANT NUMBER C

So if d— = 2Xtheny = x> + C
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For any power r # —1,

xr+1
jx’”dx= +c,
r+1

Here, if r < —1, the interval I on which this is defined can be
any interval that does not include x = 0.

A

This proves theorem 1.2

dx
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Using Power Rule f x" dx =

n+1

1.4 Page: 324
Evaluate J x17dx

f xdx

_ X
17+ 1

17+1
+cC

n+1
A

+c n*1

Self
assessment

Enrichment

Q1 Page: 329

Evaluate j x3dx

j x3dx
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Title: 5.1 Antiderivatives

Lesson Objective: Find antiderivatives of given fn by understanding the indefinite integral as the process of finding an antiderivative.

Main Activit Students Work Plenary Self Enrichment
Y ( Involvement evaluation question assessment

a) [u’du

b)jxdx

c) [ dx d) [ m*dm

n f uldu e are integrating with respect to u

Using Power Rule
u2+1 u3
21 Tt

n j x dx We are integrating with respect to x

Using Power Rule
1+1
X x2
T1+1 =g te

n j dx = f 1- dx We are integrating with respect to x
Here the power of x is zero

§0+1 1 ' 1=x"
— +c _ X + Using Power Rule
0+1 1
=x+cC

n j midm We are integrating with respect to m
Using Power Rule
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. . 1 y 1
The Power Rule with a Negative Exponent - j Mdy =t m%1
x 1 o n+1
1 : :
j — dx Rewrite the integrand f x~% dx Using Power Rule
x3
— -3 .
= J x 7 dx Using Power Rule x5+1
= +c

341 -5+ 1
= C —

3+1 _xt e

x~2 N —4

- 0 C

-2 1

=——+c
4
1 N 4x
=—-——=+cC
2x?
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Learning Obj.
Key words

Warm Up

Safety rule Focus Quest.

Starter Lesson

Activity Explanation

The Power Rule with a Negative Exponent

Rewrite the integrand
In exponent form

Using Power Rule

Title: 5.1 Antiderivatives

Find antiderivatives of given fn by understanding the indefinite integral as the process of finding an antiderivative.

valuation

Main Activity mS’::;S::::n ¢

Plenary Self Enrichment
question assessment
n+1
n X
x"dx = +¢c ,n#¥l
n+1

Rewrite the integrand
In exponent form

3dx Using Power Rule

2
3x3
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L L] L] L] L -
Derivative Antiderivative=Integration

d
= (F(0) = f®) [ ro0 dx =F +c

d
%(@:0 —(ax) = a \@fadx=ax+c

d & X"
2N _ R fxdx= + c
_d_r(l')—zx \f} 2

i(x"“) = (n+ x> fx“dx= il +¢c n*1
dx NS n+1 ’
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Title:

Explanation Main Activity

5.1 Antiderivatives
Lesson Objective: Find antiderivatives of given fn by understanding the indefinite integral as the process of finding an antiderivative.

Students Work Plenary
Involvement evaluation question assessment

[exdx=ex+c

d —X —X
E(B ) =—e

-
e *dx=—-e*+c

d
a(ax) = a*.lna

( 1
a*dx =—a* +c
) Ina

el _ -1
dx(lnx) . X

( _1 1
X dx:j?dlenerc

Enrichment
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Sacf}aat;srf:le F;I\c,::n(;t?epst. Li(a:; ivl\lrgr?ils)j. ::tall"’tﬁ; Exll;leas:g:lion Y Imsr:)l;\(::rl:lt:nt evn’t‘::t];on :1:::;?1’1 asseiesllflent Earichment
d .
— (sinx) = cosx cosxdx = sinx + ¢
dx J
d [
— (cosx) = —sinx sinx dx = —cosx + ¢
dx J
[ cor2
— (tanx) = sec*x sec’xdx = tanx + ¢
dx J
(
—(cotx) = —csc?x csc’x dx = —cotx + ¢
dx J
d [
— (secx) = secx tanx secx tanx dx = secx + ¢
dx J
d i
7 (CSCX) — —cscx cotx | cscx cotxdx = —cscx + ¢
X
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d 1 1
—(sin~x) = F

dx V1 — x? J V1 — x?

1 1

— (tan™1x) = ——; —
dx( nox) 1+ x? J 1+ x?
d 1 [ 1
—(sec™x) =

d
dx |x|VxZ — 1 J |x|Vx?2 -1

dx = sin"Ix + ¢

dx = tan lx + c

x =sec lx+c




Title: 5.1 Antiderivatives

Class & Warm Up Learning Obj. Starter Lesson Tain Activit Students Work
Safety rule Focus Quest. Key words Activity Explanation Y Involvement evaluation
: dy d .
Let y=sinx =g —=—/[sinx}=cosx
dx dx

We get the corresponding integration formula j cosx dx = sinx +c

dy d
Let =e* = -—=—[e¥] =e*
Y dx dx e"]=e
We get the corresponding integration j e*dx=e*+c
formula
- dy d 1
Let =tanlx = —L_-__ ~1,7 —
g dx dx [tan™"x] 1+ x2

1

Plenary
question

_ -1
We get the corresponding integration formula f 1+ x2 dx=tan "x+c

Self
assessment

Lesson Objective: Find antiderivatives of given fn by understanding the indefinite integral as the process of finding an antiderivative.

Enrichment
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An Indefinite Integral of a Sum and a Difference

f[a.f(x) +b.gx)|ldx=a.| f(x)dx+ b. | g(x)dx.

Integrate with respect to x

J(mx+a)dx J ot
j(x3+2x—7)dx Using Theorem 3.1 m and a are constants
Using Theorem 3.1
=jx3dx+2jxdx—J7dx
=mjxdx +Jadx
_x4 +2x2 7
4 2 T x2
-—m— +ax +cC
4 2
X 2
=—+ x*—-7x+c
4 mx2
=T+ax+c

Compute straightforward indefinite integrals.

—
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An Indefinite Integral of a Sum and a Difference
f[a.f(x) +b.g(x)]dx = a.ff(x)dx + b. f g(x)dx.

1
f <2x‘2 + —) dx Using Theorem 3.1
j (3 cosx + 4x®)dx Using Theorem 3.1 Vx
— sz—de +jidx Rewrite the integrand to
=3 j cosx dx +4 f x8dx VE; apply the power rule
x? ) 1
= 3sinx +4? +c = fx_dx+Jx2dx
1
= 3sinx+ =x° + zx_1 + 2 e
=3sinx+ gx” +¢ =2— 1
2
2
T ” . =——+2Jx+c
Compute straightforward indefinite integrals. X
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An Indefinite Integral of a Sum and a Difference

f[a.f(x) +b.g(x)]dx = a.ff(x)dx + b.fg(x)dx.
1 Using Theorem 3.1
j 3e* — dx Using Theorem 3.1
1+ x2
1 1 =3 f Vx dx _jl‘*dx Rewrite the integrand to
1 [ T332 X =tan"x+c X apply the power rule
=3]exdx —ZJ 5 dx
1+x
1 d 4
=3 2 — -
= 3e*— 2tanx +c Jx x jx dx
3
2 _3 3
_ 3 Xz x i 2x2  x3
3 -3 =3 + +c
5 3 3
1
Compute straightforward indefinite integrals.



Title: 5.1 Antiderivatives

Lesson Objective: Find antiderivatives of given fn by understanding the indefinite integral as the process of finding an antiderivative.
Class & Warm Up Learning Obj. Starter Lesson Main Activit Students Work Plenary Self Enrichment
Safety rule Focus Quest. Key words Activity Explanation atn Sctivity nvolvement evaluation question assessment
An Indefinite Integral of a Sum and a Difference
f[a. f(x)+ b.g(x)]dx = a. f f(x)dx + b. f g(x)dx.

j (4x — 2e¥)dx Using Theorem 3.1 J (3cosx — sinx)dx Using Theorem 3.1
=4jxdx —Zjexdx =3jcosxdx —jsinxdx

2
= 47 - 2e" +c = 3sinx — —cosx +c

= 3sinx + cosx + ¢

Compute straightforward indefinite integrals.
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Finding a Function Given Its Derivative

' E 4 dx Using Theorem 3.1
j 2 secx tanx dx  Using Theorem 3.1 VI — 2

1
= 4Jﬁdx = 4sin 1x + c

=2 J secx tanx dx

= 2secx +c n j Esec?x dx Using Theorem 3.1

=5Jseczxdx — Stan x + ¢

Compute straightforward indefinite integrals.
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Simplifying Integrand Before Finding the Antiderivative y1 4 — 5 N+M

3/4
[ x1/3 -3 dax Distribute the numerator on the f Xt ?ﬁ dx Distribute the numerator on the
] x2/3 denominator x5/ denominator
f x!3 3 ( -3) (2 dx = [ 34 2x32)a
273 23 dx = Jx3 3—3x 3/dx J x5/4+x5/4 X = jx + 2x X
j(x — 3x72/%)dx Using Theorem 1.3 Jr(x_l/‘l' + 2x72/%)dx Using Theorem 1.3
jx‘1/3dx —3 J x~2/3dx Jr xYV4dx +2 j x~2/*dx
B x2/3 3 x1/3 e 3 42/3 . 341/3 N x3/4 o x2/4 s 4374 Ax2/4
—_ T - - — = — e C —_
2 5 2 1 3 2 3 TPt
4 4
3VaZ 43

2
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Simplifying Integrand Before Finding the Antiderivative y1 41 — N +Mm

j x4 (x5/* — 4) dx Multiply terms of integrand

1.5
j (x37 — 4xV/*)dx = J (x6/% — 4xV/*)dx Simplify
j (x3/2 — 4xV/*)dx Using Theorem 1.3

fx3/2dx—4jx1/4dx

_xr 2x5/2 45/
5 Vs 76 =g ATt
2 1

Cc

_2Jx5 16VaS
=75 5

r x2/3(x~4/3 —3) dx Multiply terms of integrand

r(x%J’_T‘L — 3x2/3)dx = f(x‘2/3 — 3x%/3)dx

Using Theorem 1.3

—

Jr x~23dx — 3}x2/3dx

1/3 5/3
=x__3x__|_c 3x1/3 3x5/3
_1 5 = 1 -3 = + c
3 3
3
9 x>
=3Yx - cte

Compute straightforward indefinite integrals.



Class & Warm Up
Safety rule Focus Quest.

Learning Obj. Starter

Rewrite the integrand

COSX
4_2 dx
sin“x

4 COSX q j 4cosx 1 p
= —_ . x . .
j sinx - sinx sinx sinx Simplify

= f 4cotx - cscx dx Using Theorem 1.3

= 4J cscx cotx dx

= —4cscx+c

Compute straightforward indefinite integrals.
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Simplifying Integrand Before Finding the Antiderivative

Distribute the numerator on the

e*+ 3
dx
ex .
denominator

= j <Z—i + %) dx
= j(l + 3e™)dx

=j1dx+3je‘xdx

=x+3(—e*)+c =x—-3e*+c

Simplify

Using Theorem 1.3

Enrichment
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Learning Obj. Starter Lesson
Key words Activity Explanation

3
—d Rewrite the integrand
j axz+4" .

- j4(x2 T

3j 1 d
4 x2+1x

—tan 1x+c

Using Theorem 1.3

Compute straightforward indefinite integrals.

. . . Students Work
Main Activit .
Involvement evaluation

Simplifying Integrand Before Finding the Antiderivative

f (Zcosx — er) dx
1
= j (Zcosx — (ezx)z) dx
= j(2cosx — eM)dx
= chosxdx—fexdx

= 2sinx —e* + ¢

Plenary Self
question assessment

Enrichment

Rewrite the integrand

Simplify

Using Theorem 1.3
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For x # O,

alﬂle — ;

Using Chain Rule and Theorem 1.4 we get:

d
_dx Il ()

f(x) f(x)

Where f(x) #0

d l
——[Inf(x)]]
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The Derivative of the Log of an Absolute Value

COROLLARY 1.1 COROLLARY 1.2
In any interval not containing 0, In any interval not containing 0,
L o= f'(x)
fx dx =In|x|+c f 0 dx =In|f(x)| +c

fr(x)

f(x)

The Indefinite Integral of a Fraction of the Form
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!
The Indefinite Integral of a Fraction of the Form }; ((x))
X

3 3 3 7
2_ i _ 7x 1| dx = d
j <x 2cos x> dx Using Theorem 1.3 j <x2 1 + /X > X j ( 2+ 1 x) X

Using Theorem 1.3

1
=3 f ;dx —2 J cosxdx  Using Corollary 1.1

1 1
= 3,[x2 n 1dJ|C+ 7J;dx Using Corollary 1.1

= 3ln|x| — 2sinx + ¢

= 3tan"x + 7In|x| + ¢




Title: 5.1 Antiderivatives

Lesson Objective: Find antiderivatives of given fn by understanding the indefinite integral as the process of finding an antiderivative.

Class & Warm Up Learning Obj. Starter Lesson Main Activit Students Work Plenary Self Enrichment
Safety rule Focus Quest. Key words Activity Explanation nvolvement evaluation question assessment

r(x
The Indefinite Integral of a Fraction of the Form !}(( ))
X

2 e* . o
f sec°x dx The numerator is the derivative of j 13 dx The numerator is the derivative of
tan x Denominator Denominator
d
d
tanx] = sec’x ——le*+3] =
= In|tanx| +c dx[ 1= = Inle* + 3|+c p dx N
(Rem ember ) Remember
' f(x )
X _
fx) — In|f()| + ¢ Fox ) x=In|f(x)|+c
F® ) s )




Lesson Objective:

Class &
Safety rule

J

COS X
sinx

= In|sin x| +c

Warm Up
Focus Quest.

Title: 5.1 Antiderivatives

Find antiderivatives of given fn by understanding the indefinite integral as the process of finding an antiderivative.

Learning Obj. Starter Lesson Main Activit Students
Key words Activity Explanation Involvement evaluation

The Indefinite Integral of a Fraction of the Form ——

4x
The numerator is the derivative of j x2 + 4 dx
Denominator
d 2(2x)
= d
Tx —|sinx]| = cos x ,[xz T4
(Remember I j 2x
=2 | = dx
’ x4+ 4
f(x) = In|f(x)|+ ¢
f(x) )
= 2In|x? + 4| +c

fRemember )
fx)
0 dx =In|f(x)| +c

Plenary Self Enrichment
question assessment

frix)

f(x)

Rewrite the integrand

Using Theorem 1.3

The numerator is the derivative of
Denominator

d
—x[x2+4] = 2x

J
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The Indefinite Integral of a Tangent and Cotangent Functions

f tanx dx Rewrite the integrand f
cotx dx : :
] ] Rewrite the integrand
sinx — —sinx _
= f dx = j —dx Using Theorem 1.3 j COSX
cosx cosx = _ X : o
Sinx The nuzﬁerator is the derivative of
—sinx The numerator is the derivative of Denominator
j cosx Denominator g ) — [sinx] = cosx
Ix [cosx] = —sinx dx
j tanx dx = —In|cosx| +¢ Using Corollary 1.2
Using Corollary 1.2

jcotx dx =lIn|sinx| +c

jtanxdx = In|(cos x)" 1| +c

ftanxdx=ln‘ ‘+c

Cos X

j tanx dx = In|secx| + ¢ ‘
Compute straightforward indefinite integrals.
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Class & Warm Up Learning Obj. Starter Lesson . -
Main Activity ; o
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Identifying Integrals That We Cannot Yet Evaluate

u J secx dx
m f secx dx Cannot be evaluated yet by the rules we learnt so far

j\/x3+4dx

omion [NEETOR

Cannot be evaluated yet by the rules we learnt so far
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Find all functions satisfying the given conditions

Find the function f(x) satisfying the given

Q35 Page: 330 conditions: f(x)=3e*+x, f(0)=4
f'(x) =3e*+x
fo) = [ Fe@dx = [@er+xdx oy
f(x)=3fexdx+dex
f(x) =3e* + x; + € To find the constant of integration c

Use the initial condition

2 =
£(0) = 3e® +% IORE

=» 3(1)+0+c=4 = c=1

2

X
f(x)=39x+7+1
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Q36 Page: 330 Find the function f(x) satisfying the given
conditions: f'(x) = 4cosx,  f(0) =3

f'(x) = 4cosx

B_

f(x) = Jf (x)dx = j4cosx dx f(z) = dsinz + 3

f(x)=4jcosxdx N

f(x)=4sinx+c 710 find the constant of integration c

Use the initial condition f(0) = 3 " ” :
f(O) =4 Sln(O) +c=3 f(z) = 4cosx

<> 40)+c=3 <=» c=3

f(x) =4sinx+3

Compute straightforward indefinite integrals.




Title:

5.1 Antiderivatives

Lesson Objective: Find antiderivatives of given fn by understanding the indefinite integral as the process of finding an antiderivative.

Class & Warm Up Learning Obj. Starter Lesson Main Activit Students Work Plenary Self Enrichment
Safety rule Focus Quest. Key words Activity Explanation YN\nvolvement evaluation question assessment

Find all functions satisfying the given conditions

2
f’”(x) — 4 o
x? Q43 Page: 330
7 2
fl'(x) =4 - 23

= [ freodx= | <4_%> dx
f'(x) = j(4—2x‘3)dx = f4dx—zjx—3dx

-2

X
f'(x) =4x — 2_—2+ cq

There is no initial condition to evaluate c4

f(x) = Jf”(x)dx = j(4x +x72 4 ¢q)dx

=4x+x%+ ¢

f(x) = 4fxdx+Jx‘2dx+jc1dx

Finding a Function Given
Its Derivative

, x? x1
f(X):4'?+__1+C1x+C2

1
f'(x) = 2x? ——tax+e

f(x) =jf’(x) dx=j<2x2—%+c1x+c2>dx

1
f(x)=2Jx2dx—J;dx+c1dex+jczdx

3 2

X X
— — In|x| +c17+c2x+c3

f(x)=23

This represents a family of functions , as
we can’t evaluate integration constants.
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m Find a function f(x) such that the point (—1, 1) is on the graph of y = f(x), the slope of the
tangent line at (—1,1) is 2 and f"'(x) = 6x + 4.

mleen: f(_l) =1 fl(x) = 3x2 +4x+ 3
f'(—1) =2 Slope of the tangent at x = —1
F(x) = 6x + 4 f(x) = Jf’(x) dx = f(3x2 +4x + 3)dx
_ 2
£1x) =jf”(x)dx=f(6x+4)dx f(x) —3jx dx+4fxdx+13dx
x3  x
fX)=3—+4—+3x+c, =x3+2x*+3x+c,
f’(x)=6jxdx+j4dx 3 2
2 To evaluate c, use the initial condition
X
f’(x)=67+4x+c1=3x2+4x+c1 f(=1) =1 \ ,
(D=1 +2(-1)*4+3(-1)+c, =1
To evaluate c, use the initial condition
f,(_1)=2 %_1+2—3+C2=1 Qb—Z'I‘CZ:lQbCz:B
ff-1D)=3-1D*+4(-1D+c¢c,=2
‘ x)=x3+2x2+3x+3
%3—4+Cl=2 '2%—1+c1=2 =4 C1=3 f()

»
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Position, Velocity and Acceleration

We have studied
' Position d Velocity d Acceleration
dt d dty L0 = a
To reverse that:
Acceleration Velocity Position

If we start a(t) L j a(t)dt = v(t) L fv(t)dt = s(t)

with r& K
Initial conditions must be

given to find integration
constants

»
»
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m If an object ‘s downward acceleration is given by y''(t) = —9.8 m/s?, find
the position function y(t). Assume that the initial velocity is y'(0) =

m — 30 m/s and the initial position is y(0) = 30,000 m.
Position:  y(t) = j y'(t)dt

Acceleration y''(t) = —9.8m/s?
(£ = j (=9.8t — 30)dt

Velocity: v(t) =y'(t) = Jr y''(t)dt
\ y(t)=—9.8]tdt—]30dt
v(t) =y'(t) = J —9.8 dt ,
t
v(t) =y'(t) = —-9.8t+c y(t) = —9.87— 30t + ¢
Using the initial velocity y'(0) = —30m/s y(t) = —4.9t> — 30t +
v(0) = y'(0) = —9.8(0) + ¢ = —30 Using the initial position y(0) = 30,000 m
D 04+c=-30 b c=—_30 y(0) = —4.9(0)* —30(0) + ¢ = 30,000

< 0—0+c=30,000 =p c=30,000
| y(t) = —4.9t2 — 30t + 30,000

v(t) =y'(t) = —-9.8t— 30
Position Function
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Determine the position function if the velocity function is v(t) = 3 — 12t m/s and the initial

m position is s(0) = 3 m.

£2
Given:Velocity Function: v(t) =3 — 12t m/s s(&) =3t - 12? T
Initial Position: s(0) =3m s(t) =3t—6t2 +c
Velocity: v(t) =3 — 12t m/s Using the initial position s(0) =3 m
s(0) =3(0)—6(0)2+c=3
Position: s(t) = jv(t) dt =» c=3
Function
s(t) =]3dt—12]tdt
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Determine the position function if the acceleration function is a(t) = 3sin t + 1, the initial

[

m velocity is v(0) = 0 and the initial position is s(0) = 4.

Acceleration a(t) =3sint+1
ilelocity: v(t) = J a(t) dt = J(Bsin t+1)dt
v(t) = 3fsintdt+j1dt
v(t) = —3cost+t+c
Using the initial velocity v(0) = 0
v(0) = -3cos(0)+ (0)+c=0
<» -3(1)+(0)+c=0 =p» c=3

v(t) = —3cost+t+3

Position:  s(f) = J v(t) dt
s(t) = j(—Bcos t+t+ 3)dt

s(t)=—3jcostdt+]tdt+J3dt

£2
s(t) = —3sint+7+ 3t+c
Using the initial position s(0) :(4)2
0

s(0) = —35in(0)+T+3(0)+c=4
<% —3(0)+0+0+c=4 =b» c=4

t2

Position Function s(t) = —3sint+ 5 +3t+ 4
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Estimating Distance and Acceleration

T'he table below shows the velocity of a falling object at different times. For
cach time interval, estimate the distance fallen and the acceleration.

"o L o | 10 ] zo | 30 | a0
o voon/s |00 | 98 | 186 | 289 | 205

time interval (0,1 . . .
) [ ] ) ) To estimate distance fallen in each
To estimate acceleration in each interval interval
Bistance = velocity X time

a(t) =v'(t) c h I By
ompute the average velocity on eac
f.'ompute the slope of the tangent on each interval then multiply it by time
interval (here we assume that the
B v(1) + v(0) _—9.8+0

acceleration is constant in each interval) Vo . > — _4.9m/s
v(1) —v(0) -9.8—0 position change = avg velocity * change in time

1-0 1-0
—ve sign indicates direction(downward) )))

Distance fallen = 4.9m
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The table below shows the velocity of a falling object at different times.
For each time interval, estimate the distance fallen and the acceleration.

Q70 Page: 331

Acceleration and distance in each time interval
Acceleration (m/s?%) Average Velocity (m/s) | Position change(m)| Distance(m)

a(t) = v(1) — v(0) - -9.8-0

—4.9x1=-4.9 4.9

-9.8+0
Vo = — 5 =

= —4.9
1-0 1-0 2

=-9.8

—18.6 + (—9.8)
—8.8 Vop = > =—14.2

—249+186_  —24.9+ (~18.6)
3—2 7 | Vw7 2

—28.5+24.9 —28.5 + (—24.9)
23 =36 | Va= > = —26.7

—14.2x1=-14.2

~18.6+9.8 _

alt)=——3

—21.75x1=-21.75

a(t) = =—-21.75

—26.7 X1 =-26.7

a(t) =
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ThankYou
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