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The area of a circle depends on ite radius v by th

The area of a circle depende on ite radius r by the equation A=
r2 o, we ¢ay that

Flxy,y/x x2)
Fley,y/xxz) = (xy) (y/x)(x2) + xy = xy 2+xy.

er the function g[x, )

er tAe ﬁmct/on 9[)(, } =y Q'h(ny] Ahd u(x}y] :x2y3 V(X,y] = xy
Then

Example: Sketeh the parabola y
Example: Sketch the parabola y = - x2 + 9x

Graph of y
Graph of y = - x2 + 4x

Example y
5xam,b/e Yy =x2 - 9x+3

Graph of y
Graph of y = x2 - 4x+3

= (21+22)/2
= (9/2,6,3/2)

[AC/
[AC]=(7-3)2+(4-2)2+(1-4)2

/BC/
[BC/=(7-6)2+(9-10)2+(1+1)2

cog

coe = x/r

co¢
cos = y/r

oax + by +cz+d
ax+by+cz+d=0
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x2 +y2
x2 +y2 =r2

y/x
y/x = tan

Plx, y)
Plx y) =P(¥, )

r=x2+y2, tan = y

X = #eoS, Y = ¥Sin, 2 =2

2+ y2 +22
2+ y2 +22 = (c’/'n coc )2 + [c/n cin )2 + [cog’ )2
,
rFr= ¢n, =,z= co¢
Sin,
Sin, =,2= co¢
r2+z 2
r2+2 2 =, tan =r
= 2{cin2(coc2 + ¢in2) +coc2)]
£ (xy)
F(x,y)-f Sin —7(x+y]
Flx,y)
f[x,y):x2+y2-‘/
flx,y)
Flx,y)=x3+2x2y-xy-2y2
Flx y)
f(x, y} =4-x2
x2 +y2

x2 +y2 =0 (along y = 0)



W Learning HUB MTH301

vulearninghub.xyz

x2 +y2
x2 +y2 = 0.5 (along y = x)

x2+y2
x2+y2:x.x

2
2=0,x#0.

X=FreoS,y=rgn
x2+y2

x2+y2=/{im

= (Along y-axic). Now we will find out the limit of the
(xy)

[x,y} = In(2x ~y+17)

b (x y)
Fy(x y)=4x3y + 2

(x y)

(x y] = 6x2y2 + 4

Z
Z = 4x2 - 2y + #x4y5

2

z=/n[x2 +y2}—/n [x +y}
z2=y2+ 2xy - x2

x=x2+y2
= 2x2 + 2xy — x2 - y2

=x2+ 2xy - y2
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X

x=2x - yz
dy

dy = 6y - x2
dz

dz = 8z - xy
w

w = x2 +3y2+422-xyz

z

z=F(x+x,y)—F(x,y}

2

z:f(x,y+y)—f()</}’)

X
x = 2f

x (&)
x (fx) = (Fe)x = fex = fx

y=2f
y2
y2=

vy #H)
yl)=Ely=Fy=F

Yy x
VAR

x=-1

X
x = 2f



y Cearm’:«g HUB

vulearnin 9A ub.x Yz

MTH301

yx
yx =
y (&)
y (&) = (BJy = By

y
y=2f

x (%)
x (Fy) = (Fy)x = Fyx

x Y
x y=
=-y2+x2-x2

s
x y= 2z
Flx y)
Flx y) = x cocy + y e x

= —x(’/ny+ ex

= = Qiny + ex

xzexs’iny—eyg’/’hx
x2

X2 =exSiny — ey cos x

y2

y2Z=exSny—eycosx
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=—19490(4x-3y+22)2

w
w=8nt+ ¢

dt
dt = 1. x Coct = Coct

2

z=9xy
=(6xy3) (9t 3)+ 9x2y2(2t)
=6(tqv)(te6)(9t3)+9(t5)(tv) (2t)

2

z=ln(2x2+y)
y=2x
w

w=x2+y+z+19

x=e,y=coct,z=C+ 19

X
X = 2x, w

Y
y=1w
= (2x) (et) + (1) . (- Sint) + (1) (1)
=2 (et} (et] - Cint + 1
=2e2t - Sint +1
w=C8nx+x2 x=3r+ Yc

dx

dx = Coex + 2x
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,
r=3x

= (Coex + 2x) . 3
=3 Cos (3r+4¢) + 6 (3r + %)

[Cos‘x +2x). ¢
4 Coex + 8x

4 Coc [3# + 4¢) + 24r + 32¢

.
r=xit+yj+zk

(et a
(et a = ali+ a2 + a3k

and b
and b = b1/ + b2j + b3k

a+ b
a+b=(a1+ a2j + a3k) + (b1i + b2j + b3k)

=(@1+61)i+ (a2 + b2 )+ (a3 + b3)k

a-b
a-b=(a1+ a2j + a3k) - (b1i + b2j + b3k)

=(a1-61)i+ (az-b2 )+ (a3 - b3)k

a.b

ab = [a] [b] coc.
a.b

ab = [a] [b] coc.

=[a/[[b] coc
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= [3} [2) cog
a.b
ab=(1))+(-2)3)+(-2)(2)

=co¢ -1
a=air+al

=co¢ -1
=a1b1i.i+a1b2
=al1b1+ab+a

oc/
0C[ = [ [ Cos

=[ b/ [a( Cos

¢ince [ b [ coc
cince [ b [coc = B. a

VVector Projection of b
Vector Projectionof b= 6i+ 3]+ 2k

onto a
ontoa:/-Zj-Zé/('
[ b [coc
[b[ecoc =b.[a/
=(6i+3]/+2k)
axb
Axéz[/a//é/fin
x b

x b= [af [b] Sin
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enaxb

enaxb=0

X [
xirjxjréx/é—'-'O
enaxb

ehaxé=/a//é/"n

/'XJ
/szé,jx/=—é
Jx K
Jxk=ikx]=-i
b x
,éxi:j/x,é:—j
"y

x b =[al]b][cin

[ a
[a=[Al[b] cin

a
a=2i+]+kand

b=-4+3+k. [Then
=é7/+62

b=(@1i+a2

¢ / [axé}.c /
¢/ (axb).c [ = [axb] [e] [coc [

product ic commutative, [ a xb).c
product ic commutative, (a xb).c =a.(bxc)

(2 *b).c
(2 *b).c = (bxe).a=(cxa).b

— 10 —



VU Learning HUB

vulearninghub.xyz

MTH301

b
b=b1i+b2j+ b3k

c
c=cli+c2+ c3k.

a.(bxc)
a.[éXC):a,

=-27-16+ 149

[a.(bxec)
[a.(bxc) =23

grand
grand =

grad
grad =

D uf(x0,y0)
Duf(x0,y 0) = Fx(x0,y 0 )ut + £y (x0,y0)uz

A
a=30+9

Duf(x, y)
Daf(x, y) = flx y) - "

Duf(x, y)
D“F[X» }’} = f[x, y) . Mu

u
U=ui+u
u 1

u 71 = co¢

u2
U2 = 2<n

Daf[xO,yO)
Duflx0,y0)=fx(x0,y0)ut+F

— 17—
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Dalf(— Z/ 0}
Duf(- 2, 0) = i< (- 2, 0) cos

/[X»}'/
Flxy)=Fxley)i+Fyley))

42 + 32
42+ 32=5

D uf(5,5)
D uf(5,5) = F. "u

f(2.0
f(20=x(20)i+y(20);

flx y)
Flx y) = xe y+coe (xy) at the point

uf
uF=F."u=[F
)
)=-1[#.
Duf
Duf=[ fl coc ( /2)=] Fl.0=0
(F)(1,1)
(F)(1.1)=(xi+y
j) (1)
j) (7,7):/+j.
Ax + By + C
Ax+By+C=0

J

_y=l’h)(+0

X
x=x0+at y=y0+bt

— 12—
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z
z=20+ct

and a
onda=4 b=0,c=- 72

or v
orv =9+ 0] - ?.

2+y2
2+y2=9,-3<x<30<y<3

x=3co¢,y=3¢n

y2

y2 = 9 coc2 + Tein2
alx-x0)+b(y-yo)+ec(z-20)

alx-x0)+bly-y0)+ez-20)=0
ax + by + ¢z — ax0 - by0 - ¢20

ax + by + cz — ax0 - by0 - ¢20 = 0
oax + by +cz+d

ax+by+cz+d=0

ector n
ector n = 4i + 2j - 5k.

uation of plane ax + by + cz + d
uation of plane ax + by + cz + d = 0

+bly-y0)+c(z-20)
+bly-y0)+e(z-20)=0

i¢ax + by + ¢
icax+by+c=0

(2-x1)+blz2-y1)
(2-x1)+blyz2-y1)=0

— 13—
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oxT + byT + ¢
oaxT + byl +¢ =0

oax2 + by2 + ¢
oax2 + by2 +¢ =0

x+by+ecz+d
x+by+ez+d=0

xT + byl +cz1 +d
xT+ byl +cz1+d=0

y2+cz2+d
y2+c¢z2+d=0

= [xZ - x’/}/ + [yZ —y7)j

(x y)

(x y) = ax + by
x
x=a,y=b

= ar+ éj—?h

=ax+ by + cz

=ai+ bj + ck
x=9(t), y=h(t) r=9)i+h ()
Fx (P)

Fx(P)=36Fy(P) =29 f(P)=-12

36(x - 2)+24(y - 3) -12(z - ¢)
36(x-2)+24(y-3)-12(z-6) =0

x+2y-2-6
x+2y-2-6=20

— 14—
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Fz (00 0)
Fz(00 0)=-1

Fx (0,00)(x-0)+fy (0,00)y - a) +
Fx(0,00)(x-0)+fy (0,00)y-0)+Fz(0,00)(z- 0)=0

z
z=20+fz[/00}t
x—2y+ 32-19
Xx-—2y+32-174=0

2(-1)-4b+2)+6(-3)
26-1)-4+2)+6(=-3)=0
Flxy.2)
f[x,y,z}: Ix2-y2+322-10
’/5(x— 2) + 6 é/+3)+ 6 (z— 1)
16(x - 2) + 6 (y+3) + 6 - 1) = 0

Ex + 3y + 3z
Sx + 3y + 32=10

5
5=y+3

fz [Z, 4 4)

(2 49 9)=-1

fx (24,9)(x -2)+  (2,9,9)(-9)+ = (2,4.9) -4
tx (249)(x-2)+ f (2,9,9)(-9)+ £ (24,9)(=-%) = 0

#16 (- 2) + (- 2) (-4) -G -4
596 (x-2)+ (- 2) (y-9) -(z-49) = 0

(xy.2)

(xy.2) = x2 + y2 - 635 (2)

2+y2
2+y2 =263

— 15—
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9 (xy 2)
9y 2)=0----(2)

Fxgx+Fygy+fez
Frgx+fygy+fegz=0

x=3y=3
Y

Y=x+x-x
=7-4=~.65

y=dy
y=dy = - cinx dx = - ¢in60°(1°)

JtJy
y+ y = coc (x+x) = coc (x+dx)

= co¢ [60°+7°}:cog57°

coc61°
co§’67°:y+ Y =cosx +y
df
df = fx (x a,y 0}0/x+fy[x0,y0)0/y
dA
dA = A xdx+ Ay dy = ydx + xdy
dV/
dl/ = I/ xd x + Vydy + /zdx
dV/
dl/ = yzdx + xzdy + zyd= (1)
x 10
x 10 = 3.25%
flxy)

f(xzy}=)<+y—3axy,a>0.

— 16 —
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Fx(x,y)
fx(x,y)=x2+y2

2

z2=flx y) = x 2+ y2 (Paraboloid)
Flxy)

F(X/}’):ZXZ— Ix + xy2 - 1
Fx(x y)
Fx(x/}’}=‘/)<—‘/+y
D
D= b (0, 2)fyy (0, 2) - [By(0, 2)]2

=-16 < 0.

D
D= fx (0, - 2).f4y(0, - 2) - [y (0, - 2)]2
=-16 < 0.

Flxy)
Flxy) = e-(x2+y2+2x)

Fx(xy)
Fx (x, y)s—Z (x+7}e

fx (xy)

fx(x,y)zO,x+’/=0,x=—7and
=(—2e}(—2e}>0

Flxy)

f(x,y) =2x9+y2-x2-2y
2,1

2,17=9>0 ¢ofi¢minimum at

2, fFxx [7,7}

2, fxx (7,7)=—7Z< 0

— 17—
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2
2=128>0

Z}FXX("7,"7}
Z,fxx(—7,—7}:_72<0

2
2=128>0

F/(x)

f/[x] =3 x2+2x-1

flx)
F[x}-f x3+ x2-x+71 on [—Z, 7/2]

-1) (x+1)
—7](x+7}:0

h(x)
A(x} =x2/3

Flxy)

Flxy) = 2 + 2x +2y-x2-y2

Ulx)
Ulx) = Flx, 0)=2+2x-x2

Vo)

V(}/}=F[0,y}: 2+2y-y
U/(x)

U/(x) = 2-2x=0 The

7,

; y) = 2+2x+2(7 - x)

(x)

(x) = Flx 7-x)=-67+15x

Flxy)
F[x,y)zgxy—éx—3y+ 7

— 18 —
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v(y)
vly) =F(0,y) = -3y + 20
Ox + 14
Ox+19=20
w'(x)
w'(x)=-10x+ 14
Flxy)
Fley)=xy(48-x-y)
Fx
fx=48y-2xy-y2
I[
F =48x-2xy-x2

F xx [’/6, 76}
Fxx (16, 16 ) =-32<0

Fyy (16, 16 )
Fyy (16, 16 ) = - 32
2
2=768>0
Flxy)
Flxy) =x2+y2+22
C
C=1 0(xy+xy}+5 [xz+xz)+5 (yz+y2) ---------- ( 7)

C
C=20xy+70(x+y}z

C=20xy + 10 (x + y) xy

— 19—
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C
C=20xy+y
C x

C x =20y - 160

5
§=40>0

have 2
have z = 4, ¢o when (t¢ dimencione are 2 x2 x4.

e flxy.z2)

e f[x,y,z) = xy z and we are given the plane x + y +z = 5 from
thic

Fxx [’/, 2, Z}
bx (1,2 2)=-24<0
=320>0

2, 2z
2,2z=2 x+y+2=5

colidl/
colidl/ =

I/ olume
V olume = 0 1 ( 3x

=/60y+13y

RF(x y)dA
RF(xy)dA =

Vol (€)
Vol (S) =

ol ()
ol (S) =

Vol (S)
Vol (C) =

— 20 —
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Vol (€)
Vol (S) =

R F (xy) dA
R F (xy) dA =

RF(x.y)dA
RF(xy)dA =
co, Alx)
¢o, Alx) =
Vol (€)
Vol (S) = a 91()f(x, y) dy dx

RF(x y) dA
RF(x, y) dA =

R Flx.y)dA
R Flxy)dA=

R flx y) dA
R flx y) dA =

R (lxy) dxdy
R flxy) dedy =

J
y=2x0rx=y/2

R
/e={(x,y)-'0<x< 7, 0<y<2]
nee y + 2z

necy+z=49

e y-axi¢, and the line y
e y-axic, and the line y = 2 —2x [cet

— 27—
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=6(22)+ 5§

olume
olume =

=8(2) = 16

y=-1
y-T1=-2x+49

=(3)3+3(3)2

Volume
Volume = &

J
yst/ 2 dx =

area of R
area of R=

J
y=x2 /2 dx

(v, ), then for any integer n
(r, ), then for any integer n=0,1,2,3,

nd

nd =45 in (2) if followe that (-3, 45 ) and (-3, 225 )

reprecent the cam

k

r==6and =1350ix = co¢

y

Y =FSQin

Plx, y)
/D[x, y) =/D(F, )

X =t co¢



W Learning HUB MTH301

vulearninghub.xyz

Yy
y=rg
Y x
y/x =tan
cubetitute x
cubctitute x = ¥ co¢ a = rco¢ -------- (7)

¥y Qi
rlin = é

v (A coc + B ¢in) + C
v (Acoc+Bcin)+(C=0

e paire from
e pairs from =

x+y

X+Yy=yorx+y
.

r=a(7—cos’}
r

r=a[7—cos')
,

r=a[7+co§')
,

r——a[7+g/n}
,

r=a(1-cin)
.

r=oa+b ¢in, r = a—bgin
=a+b co¢, ¥ = a-beo¢

r2
r2 = 4 coc 2

— 23 —
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4

n =/Y cotheline =/4ic
F=adnn

r=acog n

0}0/'k
O)orrza

the curve r

the curve r = r2(). Thegce intercections determine the r-limite
of integration.

le i¢
le ic =. Thic yields the -limits of the integration.

From
From = -

r =T+co¢.

2 to
2t =2

Cin 6{/4
cin dA=

A
A=3dA=3

rdrd
rdrd=

0¢in23d
0 ¢n2 36{-: q

—2¢—
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rdrd
rdr d=A

0 2co¢ 2 d
0 2c0¢2d=14c¢in2]

Flxy) dx dy
Flxy) dx dy=

x2 + y2
x2+y2="1r=1

0r3drd
0r3drd-=
qd
4d =
Evaluate T
Eva/uate I:
ad
ad=
Evalaute T
Evalaute [=0

2.rdrd
2.rdrd-=

0649 ¢ind d
0649 ¢ind d= 64.3.1

ty
vy = ylnp

m r2
mr2=49r ¢in, r =9 ¢n

2
2 = 12 (ucing Walli'c formula)
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Oe v dr d
Oe rdrd=

(e-1)d
(e-1)d = 2
2+y2)dxdy
2+y2)dxdy = lim e-(x2+y2)dx dy

—exp {- (x2 + y2){ dx dy
—exp {- (x2 + y2){ dx dy = lim

G = exp /- a2fd
(G = exp {- a2fd = lim
= —limexp {
=/4
—exp{—(x2+y2){ dx dy
-ex,b[—[x2+y2}] dx dy=
—exp{-x2{dx] dy
-ex,b[—xZ]a/x] a/y = [
—exp{-t2] dt/
—ex,b[—tZ] dt] =lim

o exp {- t2f dt]
-a exp {-t2) dt] = 4lim

IF £ ic continuoue on the region G, then f(x
IF £ ic continuous on the region G, then flx, v, 2) dV/ =

, ¥, 2) dx dz dy
, ¥, 2) dx dz dy=

af(x y 2)dy dz dx
aflxy 2)dydedx =

-1 432x dx
-1 432x dx = 216x2 |

— 26 —
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12xy223 d/
12xy223 d\/=

0 12xy223dzdydx
0 12xy223dzdydx =

ydx
ydx =

R xyz dx dy dz
R xyz dx dy dz=

0 (x - 2x3 + x5) dx
0 (x - 2x3 + x5) dx= 1

r (t)

r(t) = (x(t) y (&) 2 (t)i+vy(t)j+2 (t)k
r (t)

r(t)=(Int)i+tz+ 2]+ (coct)k
') +_yj

Xi+Yy)=x [t]/+y [t)j
X/ + _yj + 24

xi +yj + 2k = x(t)i + y(t)] + 2(t)k
if we let r

I'F we /et rF=xi +_yj Ahd
and let r

and let v = xi + yj + 2k and r(t) = x(t) i + y(t)] + 2(t)k

in 3-cpace, then both (2) and (4) can be written a
in 3-cpace, then both (2) and (%) can be written ac v = r(t)

X/ +_yj + Z:é
xi+yj + 2k = (coc t)i + (cin t)] + th

Xi+yJ
xi+yj=t2i+3t)

— 27—
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x/+yj+zé
x/+yj+z,é:(t3+/}/+ 3/+etk

Sketch the graph of the vector-valued function vt

Shetch the graph of the vector-valued function r(t) = (coc t)i +
[g’in t)j, O<tce2

)</'+_yj
Xi+y) = (co{' t)i + [g'/n t}j, O<tc2
X

x=co§t,y=§'int[0<t<2)

Sketch the graph of the vector-valued function vt

Shetch the graph of the vector-valued function r(t) = (coc
If)/+[§’/h t)j+2é, O<tc2

xi+yj+zk
xi+yj+zk=(coct)i+(cint)j+24 O<t<2
x

x=co¢t, y=¢nt 2=2 [0 <t< Z}

Deccribe the graph of the vector equation r

Deccribe the graph of the vector equation r = (-2+¢)+ 3t +
(5 - 4t)t

The correcponding parametric equations are x

The correcponding parametric equationc arex = — 2 +t, y = 3¢, z
=5- 4t

IF r(t)
IFr(t) =ti+ (t- 1)}

The graph of v (t)
The graph of r (t) = (coc t)i + (cin t)j + 24 O0<t<2

= x(t}/ +y[t)j + z[t)»é

t r(t)
t v(t) = (lim

— 28—
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tr(t)
tr(t)=(lim

tr(t)
tr(t) = (
v/ (t)
r/[t) = lim
v/ ()
o/ (t) = /(&) + y/(t);
v/ (t)
o/ (t) = x/(t)i + y/(t)j + 2/ (t)k
=x/(t)i + y/(t)j
Let #(t)
Let v(t) = t2i +t3). Find v/(t) and v/(1)
v/(t)
v/(t) = d
v/(1)
r/[7} = 2/+3).
~
r=r [tO} +C r/[tO}
Xi+ yj + 2k
Xi+ Y+ 2k = [coct]i + [g'ih t)j + tk
Thue, r(t)
Thug, r(t} = (coc t)i + (g’/z« t)j + tk
v/(t)
W/(t) = (= cin t)i + (coc t)] + £

At the point where t
At the point where t = /6, thece vectore are

¢o from (5) with t0
¢o from (5) with t0 = /6 a vector equation of the tangent line
°©

— 29—



W Learning HUB MTH301

vulearninghub.xyz

2¢,z
2¢t,z=

v/(t)
W/(t) = 2ti + 3t2)
of the tangent line at thic point ic r
of the tangent line at thic point ic ¥ = v(1) + ¢t /(1)
~
r= [/+J’)+ t[2/'+ S’j)
3-¢cpace r [t]
3-cpace r [t} = x(t}i +y [t}j + z[t}é
dt [v1(t) + r2(t)]
dt [r1(t) + r2(t)]=d
dt [r1(t)xr2(t)]
dt [¥1(t)xr2(t)]=r1xdr2

t then v(t). v/(t)
t then r(t). v/(t) = 0
r[t}. r/ [t]
r[t). r/[t) =0
(b) IF v (t)
(b) IF r(t) = x (t) i +y[t)j +2(t) ic a
v (t)dt
r (E)dt=(x(t)dt )i+ (y(t) dt) | +C(t)dt)k (2a)

ar(t)dt
ar(t)dt=(

er(t) dt
er(t) dt = ¢ v (t) dt

1(¢t)-r2(t)]dt
1(t)-r2(t)]dt = ¥1(t) dt-r2(t) dt
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[r (t)+r (t)] dt
[r (t)+r (t)] dt = r1(E)dt + ~ (t) dt
[r(¢) dt]
[e(t) dt] = ¢ (¢)
/(t)
/(t) = r(t) then
#(t) dt

r(t) dt = R(t) + C

v
r=(3coct)i+ (3 cin t)j, O<tc2

éy Cuéctitat/ng t
by cubctituting t=¢/3 in (10).
X

x=x(t) y=ylt)(a<t<b)

rom t
romt=0¢tt-=

dt
dt =

2 dt
2dt =2
and in 3-cpace by x
and in 3-¢cpace éy X = x[c'), v :y(C'}, 2=z ((’}
X
x=2t+1,y=3t-2
X

x=2u+1y=3u-2

13¢ + 1
13¢+ 1 =2
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t0 (- a ¢in u)2 + (& coc u)2 du
t0 (- a ¢cinu)2 + (& coc u)2 du =

X

x=acog (c’/a}, Y=a Sin (g’/a) (0<§’<Za}
Are length

Arc length=

199 + 1+ 6t2dt
1 94 + 1 + 6t2 dt =

= [t3+ ¢t/
.
r=eti+ Ye-tj
d
0/= eti - ‘/e—tj
= eu + Ye-u2j
du
du = 2u eu2i - Bue-u2j
If 2
IFz = flx Y, w), dz= x dx-+y
1. z
1.z = x2 +y2
4. 2
4.2 =x2 + 2y2 + 3w2
1. dz
1.d2= 2 (x dx + y dy)
2. dz
2. dz = x2 (3 ¢in 2y dx + 2x coc 2y dy)
3. dz

3. dz = e3y [Za/x + (6x -
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5. dz
5.dz=xy [B_ywdx + 2xwdy + xydw)

p
P=xand Q=

yx
yx = 22

dz
dz = (3x2 + 4y2) dx + Bxy dy.

p
P = 3x2+4y2 P

4
Q="56xy @
dz
dz = (1+ Sxy) dx + 5x2 dy.

for dz
for dz = (1 + §xy) dx + 5x2 dy

p
P=1+68xy P
3. dz
3. dz=(15y2e3x+2xy2)dx+(10ye3x+x2y)dy

4. dz
4. dz=(3x2¢2y-2y2e3x)dx+(2x3e2y-2ye3x)dy

1. dz
1. dz = ‘/x3y30{x + 3x4y2 c/y

dz
dz = Pdx+Qdy where P=2

x and @
x and Q=2
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2

2= Pdx and aleo 2 = Qdy

dz
dz = (2xy + 6x) dx + (x2 + 2y3) dy.

P
P=x-= 2xy + 6x 2= (2xy+6x)dx

z=x2y + y9

z

z=x2y + 3)<2+f6/}
z=x2y +y9
z = x2y + 3x2 + y9

z = 2e9x + x2y2 + <in 9y

dz
dz = (8edx + 2xy2) dx+(4 cocdy+2x2y) dy

= fedx + 2xy2

2

2= (8e + 2xy ) dx

2

2 = 2e9x + x2y2 + fly)
= 4 co¢ 1y + 2x2y

2

2= (4coc 9y + 2x2y) dy

z
z=¢n 4y +x2y2 + Fx)
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2
2z = 2e9x + x2y2 + ¢in 9y

=A1-A2 A=

J
y = 4x for x > 0.

= - 0ydx=A=9cquare units

or A
or A=~ 0 ydx = -

A
A== 0 ydx=-
0 Fte
0 Fte=FtdefromAtoB

AB Ft dx
AB Ft dx =

AB Ft d¢
AB Ft de = AB (P dx + Qdy)

C Ft de
C Ft de =

0 Fte
0 Fte=FtdefromAtoB

AB Ft dx
AB Ft dx =

ic the curve y
ie the curve y = 1+ x.

C (Pdx+Qdy)
C (Pdx+Qdy) =

C [x+3y}dx
C (x+3y)dx=
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along the curve y
along the curve y = 1 + x2.

Alco y
Alco y = 2 + x

Evaluate T
Evaluate T = (x

Evaluate T
Evaluate I =

0 {9Ix2dx+32x4dx]
0 {9x2dx+32x4dxf=

Evaluate T
Evaluate I =

For IAB
For TAB =

0 {(1+ 2y) (0) + ydyf
0{(1+ 2y) (0) + ydyf =

3and Ie1+c2
3and Ie1+c2 = 51

AB Fde¢
AB Fde = -

AB [/Dc/x+Qdyf
AB {Pdx+Qdy] =

3. (a) For a path of integration parallel to the y

3. (&) For a path of integration parallel to the y-axic, ie. x =
& dx = 0

C Qdy
C Qdy=0 IC-=

Ie
Ie = TAB = IAK + IKB.
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A¢ ucual T
Ac ucual, I =

for I
for I =2

dx

dx = co¢ d 1 - x2 = co¢

(imite : x
Cfmff(’ :x=0 =0x=1, =

0 coc2d
0 coc2d =

0 (1+coc2)d
0 (1+coc2)d=

0 {dex-t—Zx(’/—x}dxf
0 [x24x+2x[7—x)c/xf:
0 (x2+2x-2x2)dx
0 (x2+2x-2x2)dx =

I3
I3=0dy=0

3+0
3+0=-1

y dx when ¢ i¢ the circle x2+y2
y dx when ¢ i¢ the circle x2+y2 = 4.

x2 + y2
x2 +y2 =4

4 - x2 dx
4 — x2 dx=-2

-2 4 - x2 dx
24 -x2dx=-19
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tegral, cubgstitute x
tegral, cubctitute x = 2 ¢in and finich it off. I = - ¢

I

I=0 [xydx + (1 +y2) 5{}’]
0 (1+y2)dy

g [ 7+y2}dy =
2 (1+y2) dy

2 (1+y2) dy=
CFlx,y)dx

Chlx,y)dx =
AB Ftde

AB Ftde = {Pdx+Qdyf
Chlxy) dx

Chlxy) dx=

Evalaute T
Evalaute I =

5) dx
5)dx=25

0 (2x+3x2) dx
0 (2x+3x2) dx = 4 5

CHlx.y)ds
CHlx,y)de=

= 0 Yxyde w

0 Y ¢in tcoc t dt
04 centcoctdt=2

Evaluate T
Evaluate I = 0

0 {3x2xYdx+2x3x2 2xdx]
0 [3x2)< Yefx+2x3x2 2xdxf=
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= 3x2 y2 and 2
Yy
y=2x3y

Evaluate I
Evaluate I = {3ydx + (3x+2y)dy] from A(1, 2) to B

x =3y 2= 3yde=3xy+f(y) -------- ()
Hehce 2

Hence z=3xy+y2

C{3ydx + (3x+2y)dyf

C{3ydx + (3x+2y)dyf-=
(1,2) d[Sxy+y2}

(1,2) a((S‘xy+y2}:[3xy+y2]
Evaluate T

Evaluate I =

X
x =x2+yex 2z =x3

Y
Y =ex+ty z = yex + y2
(2) I
(a) I = (Pdx + Qdy) ic independent of the path of integration
() I
(é] I=0 (/D dx + @ a/y) 1< zero.
Ie1 + Ie2
Ie1+1Ie2=0
dz

dz = Pdx + @ dy + R dw i¢ an
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Verify that dz

Verify that dz= [3x2yw+6x}a/x+(x3w—8_y}c{_y+(x3y+ 1) dw i¢ inexact
differential and hence

Y
Y = 3x2w ; Q

X
x = 3x2w P

P
P = 3x2y ; x

R
R = 3x2y P

Y

Yy = x3; Q
w

w=x3 R
x;Q

x; @ =z
v R

y;R=z
z

Py [x3y+7)a{w :ySyw+w+/(y)+g[x}
z

z=x3yw + 3x2 - Y2 + w
I

I-= [;<Zyw + 3x2- ‘/y2+w]
~(5+3-16+4)

~(5+3-16+4)=36

I
I = [x3yw + 3x
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= (24412 4+3)

x dx dy
xdxdy=-0

Evaluate T

Evaluate I = 0 {(2x - y)dx + (2y+x)dyf around the boundary c .
the ellipce

x2 + Ty2
x2 + y2 = 16.
x dxdy
x dxdy=-
R(-1-1)dx dy
R(-1-1)dx dy= 2
x2+7y2
x2+9y2 = 16 i.e. x2
A
A=16
I
I=2A=32
valuate T
valuate I = 0
p
P=2x+y
= 2 x the area of the triangle = 2 x 1 = 2
For T
For I = - (1-3) dx dy=2 dx d
x dx dy

xdxdy=-0(Pdx+Qdy)

Evaluate the line integral I
Evaluate the line integral T = 0 {xy dx + (2x
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I

I=0{xydx+(2-y)dyf
0 {Pdx+ Qdy{

0 {Pdx+ Qdyf= -
p

P=xy P
Y

y=xQ=2x-y @
/Q[x—Z}a(xc/y

R(x-2)dcdy=-
I

I--

x x2 dx
x x2 dx = —

p
P=1andx

R{1 - (-1)] dx dy

R{1 - (~1)] dx dy =- 0
Relx dy

Redx dy = - 0

(y dx - x dy)
(y dx - x dy) = 0

Therefore, the area of the cloced region A
Therefore, the area of the cloced region A =

Relx dy
Relx dy = 1

17
-
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0 [6)<Za(x ~ 3x2dx)
0 [6)(20/)( — 3x2dx) =

12
12 =

x
x =0 for x > 0.

(xdy -y dx) 2A
(xdy -ydx) 24 =0

(xdy -ydx)
(xdy —ydx)=

0 [6x3dx—2x3 c(x)
0 (6x3dx—2x3 dx) =

1 {3x3 dx - (x3 + 1) dx{
7 {3x3dx - (x3 + 1) dx{ =

ration parallel to x-axis, dy

ration parallel to x-axic, dy = 0 Ie =

(c) I
(e)I=0

(P dx+Q dy)
(P dx+@Q dy)=-

(x dy - y dx)
(xdy —ydx) =2

Relx dy
Rex a/y = 2A
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grad
grad = =

IF A
IFA = ati + azj + a3k
div A
dvA=.A=al
IFA
IF A = x2yi — xyz] + yz2k then
= 2xy — xz2 + 2yz
IF A
IF A = 2x2yi - 2[xy2+y3 ]J’+3y222;€ determine A i.e. div A.
A
A= 2x2yi - 2(xy2 + y32)j + 3y2224
xA
x/l: /
IF A
IfA=6/4’—x222)/+(x
Curl A
Car//l = X /4 S
x F
x F = /'[2 - 2x cocy]—j[7 = ery]+ & [[Zz cos y — szery]
Grad
Grad =
(/} div A
6) divA = .A= ax
IF A
IF A = x2yi + y23j - 2x3k
= 2xy+23 + x3 = (my}
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zk
2k = (2y+3x2)i+(2x)j+(322)k
div grad
div grad = .()
= xyz - 2y2z + x222
grad
grad = =
2k
2 k =(yz+2x22 )i+ (x2- 4yz)j+[xy—2y2+2x22} &
div grad
div grad =.() = 2z - 4z+2x2
grad
grad =xi+y
zk
z2k=2
div 9?&&{
div grad =.() = 2
Curl curl F
Curl carl F=x(xF) = i+2j+6k
= [ Zyz—nyz]/+nyj+ [yzZ—sz)é
= 22i-(~2xz— 2y+2xy)j+(2xy- 22+ 2x2)k
grad
grad =
curl grad
curl grad = x () = 0
A

/’=ax/+ayj+azk
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div curl A
divearl A= . (xA)=0

grad
grad =

2k
zk=2

c{/v 9?&0{

div grad =.() = 2
(a) curl grad

(a) curl grad = x() = 0
} div curl A

) divearl A =.(xA) = 0

) div grad
) div grad =.()=2

x [nx dx
x [nx dx= lnx xdx —

x ¢inx dx

x Sinx dx =x¢in xdx — [g‘/hx dx. d [x]]

cocx d x
cocx d x = —x(cog'x)+§'/m X

integrand ic exprecsed in terme of x, y ,z with
integrand ic exprecced in terme of x, y 2 with dr =dx + dy j +
dz k

integrand ic exprecced in terme of x, y ,z with

integrand ic exprecced in terme of x, y 2z with dr =dx + dy j +
dz &

dr
dr=dxi+ dy j+ dz & dr= 3du i +%udu | +3u2du k
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12u (37 +9uj +3u k)du
12u (37 +9uj +3u k)du= 36

along the curve ¢ defined by x
along the curve ¢ defined by x= t2; y = 2t ; 2= t+5

= (t2 )(2¢)+(4t2 )(t+5)
= 6t3 + 20¢t2.

2
z=t+5dz=dt {

=2tdti+2dt)+ dtk

Vdr
Vdr = (6t +20t )( 2t i +2 ] +£) dt
Vdr
Vdr = 2 {6t4
fa
F=F7/'+F2J'+F3/é
And dr
And dr = dx i +dy | +dz &
IFF(r)
IFF(r) = X2y i+ xz ]+ 2yz k , Evaluate
r
F=32¢4i+9¢4)-4t5k
dr

dr = 4dt i + 4t dt | + 3t2 &

along the ctated curve
along the ctated curve =

= (128¢4+16¢5 + 12¢7) dt

tq + 16t 5 + 12t2)dt
LY + 16t 5 + 12t2)dt = 128
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Flr)
Flr) = x2y i+ 2yzj + 322 x k
F.dr
Fodr=(x2yi+ 2yz + 322x ).
F.dr
Fodr=x2ydx+ 2yzdy+ 322 xdz
F.d r
Fdr= x2ydx+ 2yzdy+ 32 2xdz
F.dr
F.dr=0+0+0 = 0
F.dr
Fdr=0+0+0=0
F. dr
F.dr=0+0+
fa
F=2t3i+172t2]+ 27t3 £
dr

dr=dxi +c(yj +hkdz = dt | + Zc{tj +3dt £

0 (83t3 + 29t 2 ) dt
0 (83t3 + 24t 2 ) dt =

F.drviael c2ande 3
F.dvrviael c2ande 3 =27

F b{l’ VIA c‘/
F.dvrviacy = 2825

when x
when x = 0, y+z=2 ie.2=2 -y

So2x+y+2
So 2x + y + z = 2 cute the axes at
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vFdl/
vFdl/= 0 0

2
2:2(7—x]-y
v Fdl/
VFc{l/=3(Z/+/é}
x2+y2
x2+y2 = 1.
v

r=0[2zi+22]+reinzk]

+#2 cin k) drd
+#2 cin k) drd= ¢

2
2=0(2i+2zj+rcink)rdzdrd=

0(8i+16]+4reink)rdrd
0(8i+16]+4reink)rdrd= ¢
k)d
k)d= 36 [i + 2j - cock]

0 [7/+78j + 9oink)d
0 [7/+78j + 9 ¢in A} d= 36

d<S

dS = " S where " = §
Sk

Ck-= 2xi+2y)

N = g’
/S/

/g)/ = 7 +_yj
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d<
dS = "nd$ = xity)

SFdS
SFdS= SFndS= 2

g xyz(xi«t—yj]dg
gxyz(x/+yj}c{§'= 2

dS
dS = 2dd=

SFdS
SFdS = &

2 0 0 (coc2¢ini+coccinzf) 22dzd
2 0 0 (coc2¢ini+coccin2))22dzd=4

=7Z{f+j}

C:x2+y2+22-79
§':x2+y2+22—?=0

2k
2 k=2xi+2yj+22k
n
Ny =1

6 [Zx/ + 2y + 22)
6 (2xi + 2yj + 224) = 1

CFdS

CFAS=SF. "ndS=Cyi+2j+4).1
(xi+yj+z,€}d§'

(xi+yj+24)dS= 1

Cfmftf{’ 0([ and are
(Limite of and are =0to2; =0to 2

SFAS
CFdS =1
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SFAS
SCFAS=1

Xy
xy=3¢ncoc.3¢ncon=1"9¢

d<
6{§': 7§’/h6{6{
05’1'1430(
0(‘/'1436(-‘-‘2
0¢en2 d
0¢n2 d=1
2d
2d=19
C:x2+y2-4¢
§':x2+y2—‘/:0

zk
zk=2x+ 2yi

/<1

/§/= 2xi + 2y)

SFAS
CFAS=SCF "ndS

CF M dS
CF A dS =1

2§ (2y2) dS
2 S (2y2) dS= S y2 dS

dS
dS = 2d d=
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CFAS
CFdS = $y2dS =

C Yein22dd=
CYein22ddz = §

(imite:
(imite: =0to =;2=0toz="5

SFAS
SCFAS-¢

[7—00(’ 2) ddz
(1-co¢ 2) ddz = ¢

0 dz
0 dz= 4 [z]

1(AB) F.dr
1(AB) F.dr = c2(AB) F.dr

C1(AB) F.dr + c2(AB) F.dr
C1(AB) F.dr + c2(AB) F.dr= C1(AB) F.dr - c2(AB) F.dr

= C1(AB) F.dr - c1(AB) F.dr = 0

C1(AB) F.dr
C1(AB) F.dr = c2(AB) F.dr But c2(BA) F.dr - c2(AB) F.dr

= C1(AB) F.dr + c2(AB) F.dr

FF
IF F = 2xyzi + x22] + x2yk, evaluate the line integral F.dr
between A(0,0,0) and B(2,4,6)

F
5 = 2xyzi + x2zj + nyé

F.dr
F.dr=(2xyzi+x22+x2yk). (dxi+dyj+dzk)

= 2xyz dx + x2z a/y + x2y dz
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C F.dr
C Fodr =

F.dr
F.dr = (nyz dx + x224y+x2ya/z)

F.dr
F.dr=(2xyzdx+x22dy+x2ydz)

dr
dr = 0+0+

C3 F.dr
C3 F.dr = 96

C1 F.dr
C1Fdr=0+0+0

0 F.dr
OF.dr=0

VdivFdl/
VdivFdl/=SFdS

2 (y)

2 (y)=2x+0+0=2x

VdivFdl/
VdivFdl/=l/ 2x dv=l/ Zxdzdydx

VdivFdl/
VdvFdl/ =

0 Zxdzc(ydx
0 2xdzdydx =

r
F = x2i + 2] + yk

() $1 (base): 2
() §1 (bace): z = 0; " = — & (outwarde and downwards)
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F
F = x2i + yk
§1F "ndS
$1F "ndS =S (xZ/+yU.[—Ua/ya/x =
0 (—y) dydx
0 (-y) dydx =
2 (lfo,b): z
2 (to/b):z = 2: "=k dS2=dx dy
§2 F-rndS
$2 Frund$=82 [x21'+zj+yé}. [Uc{ydx =
M
“n=j dS’3 = dxdz]
fa
F = x2i +zj + yk
SCFEAMdS

N

CFAndS=8 (x21'+zj+3é}. Ofdzc{x =zdzdx =

C4 F-rndS
$4FrndS = - 2

for $4 F.AndS
for $4 F.rndS=84 (x2i+zj+yk). (=] )dzdx=

0 [— z/ dz dx
0 [— 2) dz dx=
5 FrudS
CsFrndS=6; S5 FrndS=0
(v] $s [fkoht}:x
() §5 (front): x = 1; "n = i dS5 = dy dz

(vi) g6 (éack): x
[w’) gs [éacé}: x=0"n=— d§6=dy dz
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2+2 - 2+6+0
242 - 2+6+0 = 6

and from our previoue work in cection (2) I/ div F
and from our previoue work in cection (2) I/ div F dl/ = 6

SCeurl F.AS
Seurl F.AS = O F.

A hemicphere S ic defined by x2 + y2 + 22

A hemicphere S ic defined by x2 + y2 + 22 = ¢ (z > 0). A vector
Field

Ceurl F.AS
Ceurl F.AS = 0

C:x2+y2+22-49
g:x2+y2+22—‘/:0

k¢ ic the circle x2 + y2
k¢ icthe circle x2 + y2 = 4.

=& [Zydx - x dy+xz dz)

x

x==2¢n d-dy=2co¢ d;(imite = 0to2
0 [‘/5’/44[[—25’/140/]—2 coc2cocd

0 [ ‘/cin[[—ZQ'nd]—Z coc2cocd = - ¢

0 [7 + (‘/hZ) d
0(1+¢in2)d=-2

0(3-coc2)d
0(3-coc2)d=-2

F dr
Fdr=_C (Zy/ -x + xzk) . (idx

=-12 (1)

curl F.dS
curl F.dS = curl F. “nd$
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F
F = Z_yi—xj+xzk
= 2xi+2y)+22k
Ix2+9y2+ 422
Ix2+4y2+422 = xi+yj+zk

hen S curl F. "nd$
hen S curl F. "ndS = § (-24-34).

S curlF-"ndS
S eurlF. ndS=1

0 (2¢in2 co¢ cin +3¢incoc)dd
0 (2¢in2 coc ¢in +3cincos)dd=—4

2d
2d=-12(2)

occillatione. Flx + p)
occillatione. flx + p) = f(x)

.e. /C(X)

/.e.f(x)=30<x< 4
(x)

(x) = F(x+6)
Fx)

Flx) = F(x+5)
fx)

Flx) = F(x + 13)
fx)

Flx) = F (x + 8)
fx)

Flx) = F (x + 3)
Fx)

Fx) = Flx + 2).
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F(x)
Flx) = Flx + 8).

n {— co(’n+co§'n}
h [— co§n+co§'n]:0

M [g’;’nn + Qin nf
P {g’/ma + Qin hf =0

= (n#0)

(71 + co¢ 2imx) dx
(7 + coe 2nx) dx = 1

= (n#0)

[Q/'h (n+m)x+§;’n ["\—Ph}x]c{x
[C/h [h+m]x+§‘/n (h—m}x]dx: 1

2 {0+ 0f
2{o+0f=0

1 {0+ 0of
17{0+0f=0

€02 nx dx
coc2 nx dx = from (d) above.

Sin nx ¢in mx dx
¢innx Sinmx dx = = V%

(- 2) cin nx cin mxdx
[— 2) ¢in nx cin mxdx= -5

cin2 nx dx
¢n2 nx dx =

¢in2 nx dx
¢in2 nxdx = (#0)

co¢2 nx dx
coc2 nx dx = (n#0) (e)
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co¢ nx co¢ mx dx
co¢ nx co¢ mx dx = 0 [h;‘m}

¢in nx ¢in mx dx
¢in nx cin mx dx = 0 (n # m)

Co¢ nx oS mx dx
Co¢ nx oS¢ mx dx =

Sin nx ¢in mx dx
Cin nx Cin mx dx = [h = m}

x)

[hx+n)+

Flx)

x) = A0+c1 ¢in [x+7] +c2 ¢in [Zx+2} +¢3 ¢in [3x+3)+...+cn Sin

Flx) = A0+alcocx+a2eoc2x+.+ancos nx+

bngin nx+...

Flx)dx
F(x)dx =

fo+0/f
{fo+0/]=2A0

240
240 =

Flx)cos mx dx
Flx)coc mx dx =

[w« [0} + bn [O}f
{an (0) + bn (0)]= 0 for n # m

n+ 0
n+0=anforn=m

Fl)cin mx dx
F[x}(’/h mx dx = A

+b1¢inx+b2¢in2x+...
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)+ bn (0)]
)+ b (0))= 0 for n # m

=0+ 0+bn=0bnforn=m

F(x) dx
Flx) dx = 2xmean value of F(x) over a period

f(x) co¢ nx dx

Flx) cos nx dx=2xmean value of F(x) cocnx over a period.

fx)
Flx) = Fx + 2)

period
period = 2.

0 x co¢ nx dx
0 x co¢ nx dx = 2

2n [2 - 0]

2n[2-0[=-1
[éh ¢in nxf
{bn cin nxf =

Congider one cycle between x
Concider one cycle between x=0 and x=.

Flx)
Flc) = F (x + 2)

—/ 2¢in nx dx
~/2¢in nx dx = 4

Fx)
fx)=2+8

flx)
Flx) = Flx+ 2)

Flx)
Flx) = 2 + {eoe x-3
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) Flx)
)fx)=2+58

(2) fx)
(2) flx) =2+ 58

(3) Fx)
(3) flx)=2+8

(4) £lx)
(4) Flx) = 2 +

Flx)
Flx) = F(x+ 2)

= - n2 {1 - cocnf

But co¢ r
But coe n = 1 (n even) and coe n = — 1 (n odd)

n2 (n odd) and an
n2 (h odd) and an = 0

(n even) and bn
(n even) and b= - 1

(odd)x (even)
(odd)x (ever) = (odd) (=)x(+)=(-)

6. (2x + 3) cin 4x neither (M) (0)
6. [Zx + 3] ¢in Yx neither [/l/] [0) = [/l/)

9. (x + 4) ¢in 2x odd (E) (0)
9. (x + 4) ¢in 2x odd (€) (0) = (0)

—a fx)dx
—a f(x)dx=2

— Flx)dx
- Flx)dx = 2

— Flx) co¢ nx dx
- f(x} co¢ nx dx = 2
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— Flx) ¢in nx dx
- Flx) ¢in nx dx = 0.

- Flx) dx
= f{x) dx = 2
— Flx)coc nx dx
- Flx)coc nx dx = 2

Flx)

Flx) =2+ 8 {eoc x - 1
- Fx) dx

~ ) de = -
— (even function) dx

— (even function) dx = 2
Flx)

i) = flx + 2)
2 dx

2dx =1

cocnxdx
cocnxdx = 2

2n2 [co(’ n — cog Of
2n2 {eoe n - coc 0f= 2

n (coe 2n—-cocon)
n (coe 2n—cocn) = 2

n Cco¢ 2n

nhCo¢ 2n=-2
But co¢ 2n

But co¢ 2n = 1.
N

n="1 [an co¢ nx + bn cin nxf
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J
_y=f[x+0}

Fx)
Flx) = £ (x + 2)

Flx) dx
Flx) dx= 1
Flx)¢in nxdx
Flc)cin nxdx =

a ¢in nx dx0
A ¢in nx dx0=

o¢ h

o¢ n=-1 [h odd)

But co¢ »
But coc n = 1 (n even) and ¢

Fx)
flx) = 2 +
Note alco that at x
Note aleo that at x =, another finite

X
x = in the ceriec givec the came recult.

to be ‘undefined’ at x
to be ‘undefined’ at x = 0, x =, ete.

of how the function behave between x
of how the function behave between x = — and

fx)
Flx) = Flx + 2)

a0
a0 =2
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— Flx) co¢ nx dx
— f(x) co¢ nx dx = 2

coS n
co¢n =1

(n even) and coc n
(n even) and coc w = =1 (n odd)

x)

x)=7+x

Flx)
Flx) = Flx + 2)

= — and x = 0 ¢o that the graph i¢c cymmetrical

0 [7+x)§‘ih nx dx
0 (1+x)¢in nx dx = 2

cos n
co¢ n =2

(n ever) and coc n
(n even) and coc n = — 1

= 4+2

f(t)
Ft) = Flt +T)

angular velocity, radiane per ceconds, ic define

angular velocity, radiane per ceconds, ic defined by = 2f,
then

[and T
[and T =2

X
x=1 Bun ¢in (nt + n)
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£t
fit)=2(1+¢

ft)
Fit) = F ¢+ 2)

X
x=1 {an co¢ nt+bn cin ntf)

Flt) dt
Ft) dt =
(0) dt
(0) dt= [2¢ + t2]

~1 t)eoent dt
~1 t)cocnt dt=

2
2= an=2

—12(1+t) ¢in nt dt
~12(1+t) ¢in nt dt =2
before
before =
f(t)
ft) = ft+T)
f(t)
) = flt+T)

ft)

t)=9-to0<t<y

But
But =2

cogs hn
co¢ n =1
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(n eveh/; cos n
(n even); coc n = - 1

£(t)
Ft)=2+ 1

where
where =

£(t)
Ft)=3+t¢
£(t)
) = Flt + 4)
0 £(t) ¢in nt dt
0 f[t} ¢in nt dt=
0 (3 +t) ¢in nt dt
0 [3+ t) cin nt dt =
= [3 + 2) coc n2

n22 [c'/n n)
n22 (C/’h n)=-2

~T/2 u(t) dt
~T/2 u(t) dt = 2

~T/2 u(t) co¢ w t dt
~T/2 u(t) cocn t dt =T

-7/2 a[t] ¢in nt dt
-7/2 u[t) einntdt =2
2(-/)
2(-/)=€/2

0 [coc(1+n)t—coc(1-n)t] dt
0 [cos’[7+h}t—co§'[’/—h)t] dt= - €

M;C[ZQM 3t + coc 3tf
cq ;C[Zcin 3t+coc3tf=c+6
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e— between the limite t
e— between the limite t=0 and t =

The firet Shift theorem ctatee that if ({F(t)]
The firet Shift theorem ctatec that if ({F(t){= F(c) then
({e(-at) F(t)]= Flc+a)

Sin th
Sin Zf]= [§’+3]

IFLIFR)]
IF LIF(t))= Flc) then ({e(-at) F(t))= Fle+a)
-8 A(-2)+8(0)
S A(-2)+8B(0) =4
10
70= (0)+ (0)B=5
L{F ()]
L{F (t)=- (0)

({F ()]
({F (t)]=- (0)

x
x = -2+ 3e, [o verify it we find dx

X
x = -2 + 3e i¢ colution of

Given x [0)
G/'vehx(0]=5,xp/

gox[Oj
§'ox[0]=5,x/>/
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Good (uck!

Keep practicing!
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