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C#*:R#$+/6( !Q/>*$/:#( N"0$/$#1( ( ;/::,( (
W$3+/$&( T#6,3=,( P6:$/Q3*6#:( ( OR*2V( (
O#2*"1/$&( )/R$#"R#3:( o$/&-+32$*8/Q#( ( TR/$%#( (

4&#3#91&:(
A3+3:#1( ?#,*=$2#,( O=>>6&( 5#+/"1( ;/":,( F##1,(
N+>*$:( !Y>*$:( P"63+3:#1( 7#"#03:( 5$/84/2V( T*,:(

J%A='%?(N9=513%(N'(T#&=@EA="6(
N"Q#":3*",( S4,#$Q/:3*",( !Y/+3"#( T#$:/3"(( ?#,=6:,( ?#/2:(
)3"13"%,( .#2R"3X=#,( ?/"1*+6&( )*$2#( ?/$#6&( D::$/2:(
b&>*:R#,3,( W=$#( T*$#( )*$2/,:,( D>>/$/:=,( (
( ( ( ( ( (
(
(
(TNU( J4OQ2JR4O(+-,(/+<4JN+*O((
(
-Q-D8NR<NQ-(BQQVO(=3?(/+)+`N-4O7(
2:%(6#E"(:&K##A(=3?(A#&=A(A1@"="6(=:(=("%>%"%3&%U((<K%:%(="%($E:'(=(>%.(L#::1@A%('1'A%:U(
4A%&'"1&1'67((
?*&,:*"-(D"%#6/@(P,3"%(!6#2:$323:&@(TR32/%*'(b#3"#+/""(A34$/$&-(IJJI@(
.*+#2#V-(O:#>R#"(9@(P"1#$,:/"13"%(!6#2:$323:&@(O/"()$/"23,2*'(F/:3*"/6(C#*%$/>R32-(IJJI@(
;R&+/"-(Z/:R$&"@(!6#2:$323:&(/"1(9/%"#:3,+-(O23#"2#(;*$61@(93""#,*:/'(D6/113"-(IJJ_(
43%"567(
b#83::-(O/66&@(;R&(T/"p:(N@@@H=+>(P>(:*(:R#(9**"l(/"1(*:R#$(X=#,:3*",(/4*=:(
#"#$%&@(93""#,*:/'(.R/+#,31#(W$#,,-(IJJI@(
H#$*+#-(Z/:#(7*#R+@(P,3"%(!"#$%&@(;/,R3"%:*"-(5T'(F/:3*"/6(C#*%$/>R32-(IJJL@(
.*+#2#V(-(O:#>R#"(9@@(9/::#$-(9/::#$(!Q#$&8R#$#@(O/"()$/"23,2*'(F/:3*"/6(
C#*%$/>R32-(IJJI@((
q)=:=$#(W*8#$@q(S1&,,#&-(D1Q#":=$#,(3"(O23#"2#(D>$36((IIJE'(c<Le@((



(
!"#$%&'()*$+,-(.$/",0#$(/"1(!2*"*+32,(-(4&(5/$6/(7*,8#66(/"1(9/$%/$#:(;/::+/"<.=$"#$(/1/>:#1(4&(?@(
A*>#B-(!@(9/&#$(/"1(A@(9#&#$-(CAD5(C$/1#(E-((5A#F9((GH=6&-(IJKLM(
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H/Q"/-(H*R"-(#:(/6(<(_J(O3+>6#(.R3"%,(Z31,(T/"(5*(:*(O/Q#(:R#(!/$:R(
(.R/11#=,-(!Q/@(W*8#$3"%(:R#()=:=$#'(F#8(!"#$%&(.#2R"*6*%3#,@(D64=X=#$X=#'(PF9(W$#,,-(
IJKJ@(
*15K'7((
?*&,:*"-(D"%#6/@(A3%R:(/"1(5/$V@(TR32/%*'(b#3"#+/""(A34$/$&-(IJJI@(
;R&+/"-(Z/:R$&"@(A3%R:(/"1(A/,#$,-(O23#"2#(;*$61@(93""#,*:/'(D6/113"-(IJJ_@(
P%='7(
H*R",*"-(?#4#22/-(A@(C6*4/6(;/$+3"%@(;/,R3"%:*"-(5T'(F/:3*"/6(C#*%$/>R32-(IJJI@(
O#E3?7(
H*R",*"-(?#4#22/(A@(.R#(9/%32(*0(A3%R:(/"1(O*="1@(O/"()$/"23,2*'(F/:3*"/6(
C#*%$/>R32-(IJJI@(
W#::3%$#8-(9/$V@(9=,32(/"1(O*="1-(O23#"2#(;*$61@(93""#,*:/'(D6/113"-(IJJ_@((
?*&,:*"-(D"%#6/@(O*="1(/"1(b#/$3"%@(TR32/%*'(b#3"#+/""(A34$/$&-(IJJI@(
qORRRRRr(.R#(O23#"2#(*0(O*="1@q(S1&,,#&(9/%/B3"#-(D1Q#":=$#,(3"(O23#"2#(9/$2R(IJJc'(c<
Lh@((
(
Q-D*N-4(J4OQ2JR4O(8QJ(O<2,4-<O7(
888@4$/3">*>@2*+(GO>/"3,R(/"1(!"%63,RM(
888@,23#"2#4*4@2*+(G,R*$:(Q31#*,(*0(#Y>#$3+#":,-((
R::>'gg634$/$&@:R3"VX=#,:@*$%gIJLLKg%/+#(!"#$%&(9/::#$,@(!"#$%&(T$3,3,(C/+#((
R::>'gg888@#"#$%&R*%@*$%g2R361$#",@R:+(!"#$%&(b*%,@(N":#$/2:3Q#(Z31p,(,3:#(*"(
2*",#$Q3"%(#"#$%&@((
R::>'gg888@,23#"2#"#8,0*$V31,@*$%(O23#"2#(F#8,(0*$(Z31,((
R::>'gg888@#"#$%&@%*Qg0*$,:=1#":,/"1V31,@R:+(PO(5#>/$:+#":(*0(!"#$%&-(0*$(,:=1#":,(
/"1(V31,(G63"V,(:*(*:R#$(%$#/:(8#4,3:#,(/:($3%R:M(
R::>'gg888@#>/@%*QgV31,(P"3:#1(O:/:#,(!"Q3$*"+#":/6(W$*:#2:3*"(D%#"2&(C6*4/6(;/$+3"%(
0*$(Z31,((
R::>'gg888@,#2*@2>/@,:/:#@:Y@=,g,#2*m63"V,<V31,@R:+(;/::,F#8-(N":#$/2:3Q#(,3:#(/4*=:(
T*",#$Q3"%(!"#$%&((
R::>'gg#"#$%&X=#,:@2/@%*Q((!"#$%&(s=#,:'(T/630*$"3/(!"#$%&(T*++3,,3*"(((C/+#,-(!"#$%&(
O:*$&((
R::>'gg888@#3/@1*#@%*QgV31,g(!"#$%&(N"0*$+/:3*"(D1+3"3,:$/:3*"-(Z31p,(!"#$%&(W/%#(((
!"#$%&()/2:,-(.3+#63"#-((
R::>'gg888K@##$#@#"#$%&@%*QgV31,g(PO(5#>/$:+#":(*0(!"#$%&-(!"#$%&(!00323#"2&(/"1(
?#"#8/46#(!"#$%&@(5$@(!,(!"#$%&(A/4-(*"63"#(/2:3Q3:&@((
R::>'gg#"Q3$*"+#":@"/:3*"/6%#*%$/>R32@2*+g#"Q3$*"+#":g#"#$%&g%$#/:<#"#$%&<
2R/66#"%#g(((
R::>'gg888@>4,@*$%g8%4Rg8/$+3"%g2/$4*"g(W7O(*"63"#(/2:3Q3:&-(t*=$(T/$4*"(53#:((((
R::>'gg*61@$+3@*$%g,3:#>/%#,g>31LJE@>R>(?*2V&(9*=":/3"(N",:3:=:#(0*$(Z31,-(!"#$%&-((
R::>'gg%*@=2,=,/@*$%g%/+#g(.R#(C$#/:(C$##"(C/+#-(b*8(*=$(2R*32#,(3+>/2:(:R#(
#"Q3$*"+#":@((
O3+>6#(31#/,(0*$(#"Q3$*"+#":/66&(0$3#"16&(63Q3"%@(
FDODp,(O*="1(D2:3Q3:3#,'((
FDODp,(A3%R:(D2:3Q3:3#,'((
FDODp,(!6#2:$323:&(D2:3Q3:3#,'((
!"#$%&(SQ#$Q3#8-(Z31(6/"%=/%#((
;*"1#$"#:-(!"#$%&((



(
!"#$%&'()*$+,-(.$/",0#$(/"1(!2*"*+32,(-(4&(5/$6/(7*,8#66(/"1(9/$%/$#:(;/::+/"<.=$"#$(/1/>:#1(4&(?@(
A*>#B-(!@(9/&#$(/"1(A@(9#&#$-(CAD5(C$/1#(E-((5A#F9((GH=6&-(IJKLM(
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(
Q-D*N-4(J4OQ2JR4O(8QJ(<4+RP4JO7(
GC**%6#(:R#,#(:*>32,(:*(%#:(63"VM(
/=:#$3/6,(O23#"2#(/"1(<#2R"*6*%&((
.#/2R#$p,(;*$V,R*>(((
.R#(O#2$#:(A3Q#,(*0(!"#$%&(.R#()$/"V63"(N",:3:=:#(O23#"2#(9=,#=+(
D2/1#+&(*0(!"#$%&(!1=2/:3*"-(A3,:(*0(S=:,:/"13"%(;#4,3:#(?#,*=$2#,((
F/:3*"/6(!"#$%&()*="1/:3*"-(?#,*=$2#,(0*$(:#/2R#$,((
)/2:(9*",:#$'(!"#$%&(((
?#"#8/46#(!"#$%&(.#/2R3"%(?#,*=$2#,(((
(?#4=361(D+#$32/-(b#6>3"%(V31,(+/V#(,+/$:(2R*32#,(/4*=:(#"#$%&((
D663/"2#(:*(O/Q#(!"#$%&(
O*6/$(9/::#$,-()6*$31/(O*6/$(!"#$%&(T#":#$((
;3,2*",3"(Z<KI(!"#$%&(!1=2/:3*"(W$*%$/+-(Z!!W-((((Z<E(9/:#$3/6,-(Z"*8(:R#()6*8(*0(
!"#$%&(3"(&*=$(,2R**6(
!"#$%&(N"0*$+/:3*"(D1+3"3,:$/:3*"-(
R::>'gg888@#3/@1*#@%*Qg4**V,R#60g##$gV3113#:*2@R:+6(
!"#$%&(S$%/"3B/:3*"(A3"V,'(
R::>'gg888@#"#$%&X=#,:@2/@%*Qg:#/2R#$,m$#,*=$2#,g*$%/"3B/:3*",@R:+6(
F!!5-(-='1#3=A(43%"56(4?E&='1#3(,%G%A#L9%3'(!"#$%&'((
!"#$%&(/"1(:R#(!"Q3$*"+#":-(P"3Q#$,3:&(*0(S$#%*"(!6#2:$*"32(P"3Q#$,#(W$*[#2:-((
.#/2R#$($#,*=$2#,-(WR&,32,-(O3+>6&(O23#"2#(GS$#%*"(D1*>:3*"M((
Z31(63"V,'(R::>'gg888@,3+>6&,23#"2#@2*+g>R&,32/6,63"V,@R:+6u>R&,32/6030:R(



(
!"#$%&'()*$+,-(.$/",0#$(/"1(!2*"*+32,(-(4&(5/$6/(7*,8#66(/"1(9/$%/$#:(;/::+/"<.=$"#$(/1/>:#1(4&(?@(
A*>#B-(!@(9/&#$(/"1(A@(9#&#$-(CAD5(C$/1#(E-((5A#F9((GH=6&-(IJKLM(
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!"#$%&'()*+,(
2-N<(!*+--N-)(!+)4O((

4-4J)_7(8#"9:;(<"=3:>%";(=3?(4&#3#91&:7()"=?%:(H(-/(
(

(
NU 8QR2OS/Q<NT+<NQ-(

• T*%"3:3Q#(T*":#":(532:3*"/$&(83:R(O3%"/6(;*$1(
• N"X=3$&(2R/$:'(;R/:(1*(&*=(/6$#/1&(V"*8(/4*=:(#"#$%&l((;R/:(1*(&*=(8/":(

:*(V"*8(/4*=:(#"#$%&l(
• A3:#$/2&(D8/$1,(
• S4,#$Q/:3*"(TR/$:,(
• W$#132:3*"(?#/2:3*"(C=31#(
• N+>*$:/":(7**V(D4*=:(!"#$%&(
• ?#/63/(G)6/,R63%R:-(4/::#$3#,-(2/""#1(0**1-(*36-(>3"8R##6-(>$3,+-(2/"16#-(4/66-(

$=44#$4/"1,-(#:2@M(
• W32:=$#()36#(T/$1,(

(
NNU( N-!2<(

• W32:*$3/6(N">=:<()*$+,(/"1(.$/",0#$(*0(!"#$%&(
• W32:*$3/6(N">=:<(b#/:((
• 9/>(f(!"#$%&(W$*1=2:3*"(3"(F#8(9#Y32*(
• F/$$/:3Q#(N">=:<(D(5/&(3"(:R#(A30#v(*$(.R#(T/,#(*0(:R#(C/,>3"%(C/$4/%#(
• ?#/1(D6*=1,(

(
NNNU( )2N,4,(QJ+*(!J+R<NR4(

• .<%$/>R(0*$(O*23/6(OV366,g.#/+(W*3":,(
• W32:=$#(036#,<*4,#$Q#-(26/,,30&-(2/:#%*$3B#(
• !Y>6*$/:3*"(?#>*$:(
• W*#:$&gTR/":,(

- !"#$%&(O*="1(S00(
- !"#$%&(b#$#-(!"#$%&(.R#$#(
- b#/:(.$/",0#$(7=%/6**(
- W*:#":3/6(/"1(Z3"#:32(!"#$%&(t#,(9/U/+(
- !"#$%w/(>*$(/X=w-(#"#$%w/(>*$(/66x(
- !"#$%w/(>*:#"23/6(&(#"#$%w/(23"y:32/-(z,3(,#{*$/r(

(
• O#":#"2#(W/::#$"3"%(TR/":(G/"1(C/+#,M(
• !Y>#$:(C$*=>,<()*$+,(/"1(.$/",0#$(*0(!"#$%&(
• 93"1(9/>(
• W$*2#,,(C$31((
• .#/+(./,V,(
• W#$,*"/6(N":#$/2:3*"(
• KJgI(

(
(
(



(
!"#$%&'()*$+,-(.$/",0#$(/"1(!2*"*+32,(-(4&(5/$6/(7*,8#66(/"1(9/$%/$#:(;/::+/"<.=$"#$(/1/>:#1(4&(?@(
A*>#B-(!@(9/&#$(/"1(A@(9#&#$-(CAD5(C$/1#(E-((5A#F9((GH=6&-(IJKLM(
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2-N<(!*+--N-)(!+)4O(&#3'U(
NTU J4+,N-)SCJN<N-)(
(

+U CK#A%()"#EL(+&'1G1'1%:S(/#?%A135(
• A3,:#"(/"1(OV#:2R(
• T**>#$/:3Q#(O:$3>(W/$/%$/>R(
• W*#:$&()$/+#(/"1()63>(TR/":(
• F/$$/:3Q#(O:*$&(9/>(
• )*="1(W*#:$&<(.3+#(0*$(Z31,(D$:326#,(G*"63"#(/$2R3Q#(

R::>'gg888@:3+#0*$V31,@2*+g.)ZgM-(/(1#,2$3>:3Q#(F/:3*"/6(
C#*%$/>R32(:#Y:-(*$(*:R#$(:#Y:(

• b3%R63%R:3"%(/"1(,V#:2R3"%(*"(2R/":,(
(
(((BU( O9=AA()"#EL(!"=&'1&%(a(/"&:R3"%(+*1#6#1(4&(:#/2R#$(

• !/$<:*<#/$($#/13"%(
• KJ<I(
• !Y>#$:(C$*=>,((
• .#/+(:/,V,(

o )*="1(W*#:$&(
o T**>#$/:3Q#(W/$/%$/>R(
o O#":#"2#(W/::#$"3"%(TR/$:(
o O:$3>(4**V,(
o W32:=$#(036#(2/$1(/2:3Q3:3#,((
o D2:3*"(W6/",(

• )6#Y346#(%$*=>($#/13"%(f(6#Q#6#1(
o OsL?(
o T6="V#$,(/"1(A3"V,(
o !A5(C$*=>()$/+#(
o O:$=%%63"%(/"1(!+#$%#":(?#/1#$,(G$#4=3613"%(:R#(2**>#$/:3Q#(

,:$3>(>/$/%$/>RM(
(

((RU( N3?1G1?E=A(
• A#/$"3"%(6*%,(
• N":#$/2:3Q#([*=$"/6,(
• W#$,*"/6($#,>*",#(
• W#$,*"/6("/$$/:3Q#<(b*8(N(P,#(!"#$%&(
• !Y>*,3:*$&'(?#"#8/46#(!"#$%&(
• )*2=,#1(?#/13"%<(W#$,*"/6(T*":#":(532:3*"/$&((
• N"13Q31=/6(:/,V,<(G/"&:R3"%(>$/2:32#1(/,(/(:#/+(:/,VM(
• b*+#gO2R**6(2*""#2:3*",(

(
,U C"1'%"b:(C#"]:K#L(

• 93"3<6#,,*"(
• W6/"-(,R/$#-(8$3:#-($#Q3,#-(#13:(
• T*"0#$#"2#,(
• D=:R*$U,(TR/3$(
• W=463,R3"%(



(
!"#$%&'()*$+,-(.$/",0#$(/"1(!2*"*+32,(-(4&(5/$6/(7*,8#66(/"1(9/$%/$#:(;/::+/"<.=$"#$(/1/>:#1(4&(?@(
A*>#B-(!@(9/&#$(/"1(A@(9#&#$-(CAD5(C$/1#(E-((5A#F9((GH=6&-(IJKLM(
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(
TU( 4c<4-ONQ-OS+R<NTN<N4O(8QJ(N-<4J)J+<NQ-(

• !"#$%&(!Y>#$3+#":,(
• ;$3:#(/(6#::#$(:*(:R#(#13:*$(*$(>*63:32/6(6#/1#$(
• 9/:R'(C$/>R,(*0(!"#$%&(P,#(*Q#$:3+#-(!"#$%&($#,*=$2#,(
• W=4632(O#$Q32#(D""*="2#+#":(T*++#$23/6,(
• W#$,*"/6(T*",#$Q/:3*"(A*%(
• C=#,:(O>#/V#$'(!6#2:$32(!"#$%&(D6:#$"/:3Q#,(/"1(T*",#$Q/:3*"(

(
(
NTU( R*QO2J4S4T+*2+<NQ-S+OO4OO/4-<(

• O:=1#":(+/1#(73%(7**V(Gb*8(:*(T*",#$Q#(!"#$%&-(*$(.&>#,(*0(!"#$%&M(
• W$*2#,,3"%(TR/$:,(
• T*",#$Q/:3*"(F#8,6#::#$(0*$(>/$#":,(/"1(,2R**6(2*++="3:&(
• !"#$%&(T*"Q#":3*"<(?#>*$:,g4$*2R=$#,(/"1(>$#,#":/:3*",(*"($#"#8/46#(

#"#$%&((
• D,,#,,(3"13Q31=/6(8*$V(
• O:=1#":(C#"#$/:#1(.#,:(
 
 
 
 
 
 
 
 
 



(
!"#$%&'()*$+,-(.$/",0#$(/"1(!2*"*+32,(-(4&(5/$6/(7*,8#66(/"1(9/$%/$#:(;/::+/"<.=$"#$(/1/>:#1(4&(?@(
A*>#B-(!@(9/&#$(/"1(A@(9#&#$-(CAD5(C$/1#(E-((5A#F9((GH=6&-(IJKLM(
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!"#$%&'()*+,(
O+/!*4(,+N*_(*4OOQ-(!*+-(

4-4J)_7(8#"9:;(<"=3:>%";(=3?(4&#3#91&:7()"=?%(H(-/(

(
,+_(X(F.%%](X(3#"9=A('19%I7(
8QR2OS/Q<NT+<NQ-(

• '(1$$&C$12"304&D#03)01)2&03)&E,#$10-.&F+01)2&

• G"63,#,5$&G"3#$3#&H,-#,"301.&+,#(&D,6304&I"1)&

• S4,#$Q/:3*"(TR/$:,(
• W$#132:3*"(?#/2:3*"(C=31#(
• N"X=3$&(TR/$:(
• 73%(7**V<(.R#(N+>*$:/":(7**V(D4*=:(!"#$%&(
• W*$:0*63*(

(
N-!2<(

• C$/>R32(S$%/"3B#$<()*$+,(/"1(.$/",0#$(*0(!"#$%&(
o KJgI(
o A#/$"3"%(A*%,<(;$3:#(/"1(,V#:2R(/4*=:(:R#(1300#$#":(0*$+,(*0(#"#$%&(
o !A5(?#Q3#8(
(

)2N,4,(QJ+*(!J+R<NR4(
• .<%$/>R(0*$(O*23/6(OV366,<.#/+(>*3":,(
• W32:=$#(036#(

o )$##(!Y>6*$/:3*"(
o T6/,,30&g2/:#%*$3B#(
o !Y>6*$/:3*"(?#>*$:(

• G(03#2&

(
N-!2<(

• W32:*$3/6(N">=:(f(b#/:(!"#$%&(
o KJgI(
o A#/$"3"%(A*%(
o !A5(?#Q3#8(

• ?#/1(D6*=1(
(
J4+,N-)SCJN<N-)(

• ;$3:#$U,(;*$V,R*>(
o 93"3<6#,,*"(
o 9*1#6(>6/""3"%(/"1(,R/$3"%(
o ;$3:3"%(TR*32#,(
o D=:R*$U,(TR/3$(

(
R*QO2J4(

Note:  Italicized strategies are done frequently. Day 1 is the equivalent of 1 to 1½  weeks of instruction. 



(
!"#$%&'()*$+,-(.$/",0#$(/"1(!2*"*+32,(-(4&(5/$6/(7*,8#66(/"1(9/$%/$#:(;/::+/"<.=$"#$(/1/>:#1(4&(?@(
A*>#B-(!@(9/&#$(/"1(A@(9#&#$-(CAD5(C$/1#(E-((5A#F9((GH=6&-(IJKLM(
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• b*+#gO2R**6(T*""#2:3*"(uK'((A**V(/$*="1(&*=$(R*+#@((;R#$#(1*(&*=(03"1(#"#$%&l((
OV#:2R(/"1(8$3:#@(

(
O+/!*4(,+N*_(*4OOQ-(!*+-(&#3'U(
,+_(Y7(
(
8QR2OS/Q<NT+<NQ-(

• G"63,#,5$&G"3#$3#&H,-#,"301.&+,#(&D,6304&I"1)&

• W$*2#,,(b*+#gO2R**6(T*""#2:3*"(
• '(1$$&C$12"304&D#03)01)2&03)&E,#$10-.&F+01)2&

• ?#Q3#8(N">=:(TR/$:(83:R(;*$1(T/$1,((
o )*$+,(*0(!"#$%&(
o b#/:(!"#$%&(

• C1"-$22&G(03#2JC"$#1.%&(,6(4,6(#9&2A$#-(9&0))&*,-#/1$&7,4$&-01)2&

(
N-!2<(

• F/$$/:3Q#(N">=:<(D(5/&(3"(:R#(A30#v(*$(.R#(T/,#(*0(:R#(C/,>3"%(C/$4/%#(
o A#/$"3"%(A*%(
o !A5(?#Q3#8(

(
J4+,N-)SCJN<N-)(

• K4$8,<4$&?$0),36&L1"/*2&

o MY>#$:(C$*=>,&
o N$#$1"6$3$"/29&MEH9&N">"6$3$"/29&DA,449&E$5$4$)9&L/,)$)9&$#-:&

(
)2N,4,(QJ+*(!J+R<NR4(

• '$0>&'02A2(
o W$*2#,,(.<%$/>R(0*$(,*23/6(,V366,(

(
(
R*QO2J4(

• W$*2#,,(N"X=3$&(TR/$:(
• N":#$/2:3Q#(H*=$"/6(;$3:3"%(
• b*+#gO2R**6(T*""#2:3*"(uI'((b*8(1*(&*=(/"1(&*=$(0/+36&(=,#(#"#$%&(:R$*=%R*=:(

&*=$(1/&l((OV#:2R(/"1(8$3:#(&*=$(:&>32/6(,2R#1=6#(/"1(R*8(&*=(=,#(#"#$%&@(
(
(
(
(



(
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O+/!*4(,+N*_(*4OOQ-(!*+-(&#3'U((
(
,+_(Z7(
8QR2OS/Q<NT+<NQ-(

• G"63,#,5$&G"3#$3#&H,-#,"301.&+,#(&D,6304&I"1)&

• W$*2#,,(b*+#gO2R**6(T*""#2:3*"(
• '(1$$&C$12"304&D#03)01)2&03)&E,#$10-.&F+01)2&

• 73%(7**V(?#Q3#8(
• ?#Q3#8(F/$$/:3Q#(N">=:(TR/$:(83:R(8*$1(2/$1(/"1(2*"Q#$,/:3*"(4=446#,(

(
N-!2<(

• ?#/1(D6*=1(
• 9/>(f(!"#$%&(W$*1=2:3*"(3"(F#8(9#Y32*(
• W#$,*"/6(N":#$/2:3*"<(;R/:(2/"(N(1*(:*(2*",#$Q#(#"#$%&l(

(
)2N,4,(QJ+*(!J+R<NR4(

• C1"-$22&G(03#2JC"$#1.%&(,6(4,6(#9&2A$#-(9&0))&*,-#/1$&7,4$&-01)2&

• O#":#"2#(W/::#$"3"%(TR/$:(GOWTM(
o ?#/13"%g.$/13"%(C/+#,(
o )63>(TR/":(

(
J4+,N-)SCJN<N-)(

• K4$8,<4$&?$0),36&L1"/*2&

o MY>#$:(C$*=>,&
o N$#$1"6$3$"/29&MEH9&N">"6$3$"/29&DA,449&E$5$4$)9&L/,)$)9&$#-:&

(
)2N,4,(QJ+*(!J+R<NR4(

• '$0>&'02A2(
o S$/6(.#/+(!Q/6=/:3*",(

(
)2N,4,(QJ+*(!J+R<NR4(

• 93"1(9/>(
• W$*2#,,(C$31(

(
J4+,N-)SCJN<N-)(

• T**>#$/:3Q#(O:$3>(W/$/%$/>R(
o $#/1(
o $#,>*"1(
o $#Q3,#(
o #13:(

(
R*QO2J4(

• W$*2#,,(N"X=3$&(TR/$:(
• H*=$"/6,(
• b*+#gO2R**6(T*""#2:3*"(uL'(.#66(&*=$(0/+36&(/4*=:(:8*(1300#$#":(0*$+,(*0(#"#$%&@((

OV#:2R(/"1(8$3:#(8R/:(&*=(,R/$#1(83:R(&*=$(0/+36&@(



(
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O+/!*4(,+N*_(*4OOQ-(!*+-(&#3'U(
(
,+_(H7(
(
8QR2OS/Q<NT+<NQ-(

• G"63,#,5$&G"3#$3#&H,-#,"301.&+,#(&2#/)$3#&2$4$-#$)&5"-0</401.&O2#/>*$1P&&

• W$*2#,,(b*+#gO2R**6(T*""#2:3*"(
• '(1$$&C$12"304&D#03)01)2&03)&E,#$10-.&F+01)2&

• ?#Q3#8(F/$$/:3Q#(83:R(,:*$&(+/>&
(
J4+,N-)SCJN<N-)(

• O:$3>(7**V(83:R(OWT(
• K4$8,<4$&L1"/*&?$0),36&

o T6="V#$,(/"1(A3"V,(83:R(OsL?(G/:(*$(/4*Q#(%$/1#(6#Q#6M&
o !A5&C$*=>()$/+#(G*0:#"(83:R(F/$$/:3Q#M&
o ?#4=3613"%(:R#(T**>#$/:3Q#(O:$3>(W/$/%$/>R(GO:$=%%63"%(*$(#+#$%#":($#/1#$,Q&

• .#/+(./,V,(
<.#/+(W$#,#":/:3*",(

• A3,:#"(/"1(OV#:2R(
• D11(:*(:R#(8/66,(
• ;$3:#$U,(;*$V,R*>(

o 93"3<6#,,*"(
o 9*1#6(>6/""3"%(/"1(,R/$3"%(
o ;$3:3"%(TR*32#,(
o D=:R*$U,(TR/3$(

(
N-!2<(

• ?#/1(D6*=1,(
• C$/>R32(S$%/"3B#$(*0(D2:3*"(W6/"(

(
R*QO2J4(

• W$*2#,,(N"X=3$&(
• N":#$/2:3Q#(H*=$"/6,(

(
(
(
(
(
(
(
(
(
(
(
(
(
(



(
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(
O+/!*4(,+N*_(*4OOQ-(!*+-(&#3'U(
(
,+_([7(
(
8QR2OS/Q<NT+<NQ-(

• G"63,#,5$&G"3#$3#&H,-#,"301.&+,#(&2#/)$3#&2$4$-#$)&5"-0</401.&O2#/>*$1P&&

• '(1$$&C$12"304&D#03)01)2&03)&E,#$10-.&F+01)2&

• G(03#2JC"$#1.&

(
J4+,N-)SCJN<N-)(

• O*23/6(D2:3*"(W6/"(
• .#/+(./,V,'(!Q/6=/:3*"(/"1(W$#,#":/:3*"(
• )*2=,#1(?#/13"%<W#$,*"/6(T*%"3:3Q#(T*":#":(532:3*"/$&((
• !/$<:*<!/$($#/13"%(83:R(W*#:$&(7**V6#:(
• A3,:#"(/"1(OV#:2R(
• C$/003:3(;/66(
• )*="1(W*#:$&(
• W*#:$&()$/+#(

(
R*QO2J4(

• W$#,#":/:3*",g>=463,R3"%(
• A#::#$(b*+#(
• W$*2#,,(N"X=3$&(TR/$:-(W$*2#,,(;##V<(;R/:(R/Q#(8#(6#/$"#1l(

(
(
(
(
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(*1'%"=&6(+.="?:(
D11(>32:=$#,(:*(:R#(:#Y:(/"1(>$3":(*"(2*6*$#1(>/>#$@((GW32:=$#,(/$#("*:(3"26=1#1(R#$#(

4#2/=,#(*0(2*>&$3%R:@M(
 

Solar Panels absorb light energy.  Light energy can be converted into electrical 
energy and used to power the light bulbs and other electrical devices in your 
home or office.  
On the back of this award write 3 benefits to using solar energy to power our 
homes.  Why might it be better for our environment than burning coal or fossil 
fuels to create electricity? 
 
 
Energy is a precious resource we all need.   
Write on the back of this award ways in which YOU can become more 
responsible for saving energy in your home or school. 
 
 
Static electricity is produced when negatively charged particles JUMP from one 
object to another.  This can even create a small visible shock of energy! 
Conduct your own experiment with a balloon.  Rub a balloon with a piece of 
clean cloth.  Observe the reaction.  Write your observations on the back of this 
award. 
 
 
Kinetic energy is MOVING energy.  Potential energy is STORED energy.   
Create a t-graph on the back of this award.  Make two headings, kinetic energy 
and potential energy.  Find at least 3 examples of each and write them on the t-
graph. 
 
 
Gravity is the force that comes from the Earth that pulls objects towards the 
earth’s center.  Gravity is the reason that our Earth has an atmosphere and we 
do not float off into outer space.   
Imagine what life would be like on Earth if our gravity was not as strong.  Write 
a paragraph describing life on Earth with weaker gravity.  What would it be like 
to play soccer, do gymnastics, or play catch? 



(
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(
(

D(,V/:#4*/$1#$(/:(:R#(:*>(*0(/($/+>(R/,(6*:,(*0(>*:#":3/6(#"#$%&-(#"#$%&(:R/:(8366(:$/",0#$(:*(
V3"#:32(#"#$%&(/,(R#(*$(,R#(+*Q#,(4/2V(1*8"(:R#($/+>@((&I(0#&)"&."/&)"&#(0#&>"5$2&71">&
*"#$3#,04&#"&A,3$#,-&$3$16.R&&I1,#$&03)&2A$#-(&"3&#($&<0-A:&

(
.R#(R*::#$(:R#(*4[#2:-(:R#(+*$#(R#/:(8366($/13/:#(*00(*0(3:@(D(2/:p,("*,#($/13/:#,(/(6*:(*0(R#/:(
#"#$%&@((I(0#&01$&"#($1&4,5,36&03)&3"3S4,5,36&#(,362&#(0#&10),0#$&($0#R&
&

;R#"(,*+#:R3"%(3,(R*:-(3:($/13/:#,(R#/:(3":*(2**6#$(/$#/,@((.R3,(2/:U,(8/$+(:*"%=#(3,(
$/13/:3"%(6*:,(*0(R#/:(3":*(:R#(2**6(/3$(/$*="1(3:@(I(0#&01$&"#($1&4,5,36&03)&3"3S4,5,36&#(,362&
#(0#&10),0#$&($0#R(
(
!6#2:$323:&(3,(/(0*$+(*0(#"#$%&@((W#*>6#(=,#(#"#$%&(:*(>*8#$(+/"&(V3"1,(*0(:#2R"*6*%&@((
b=+/"<%#"#$/:#1(#6#2:$323:&(3,(2/$$3#1(:R$*=%R(:$/",+3,,3*"(63"#,(0$*+(%#"#$/:3"%(,:/:3*",(
:*(2*++="3:3#,(8R#$#(3:(3,(=,#1@((DA$#-(&+($1$&."/&2$$&#1032>,22,"3&4,3$2&3$01&."/1&2-(""4&"1&
(">$:&

(
S36($3%,(#Y:$/2:(>#:$*6#=+(0$*+(:R#(%$*="1@((W#:$*6#=+(3,(/(0*,,36(0=#6(8R32R(>#*>6#(4=$"(0*$(
#"#$%&@((N:(3,(/6,*(2/66#1(*36@((C/,*63"#-(/,>R/6:-(/"1(>6/,:32(/$#(>#:$*6#=+(>$*1=2:,@((T2$&#($&
@3#$13$#&#"&1$2$01-(&03)&4,2#&"#($1&*1")/-#2&>0)$&"/#&"7&*$#1"4$/>:&

(
(
O3$(N,,/2(F#8:*"-(KcEI<KdId(*"#(*0(:R#(+*,:(3"06=#":3/6(:R3"V#$,(*0(/66(:3+#-(>$*Q#1(/"1(
0*$+=6/:#1(:R#(6/8,(*0(+*:3*"(/"1(%$/Q3:/:3*"@((T2,36&#($&@3#$13$#9&1$2$01-(&"#($1&,>*"1#03#&
70-#2&0<"/#&D,1&@200-&!$+#"3:&

(
D":*"(A##=8#"R*#V-(4*$"(3"(b*66/"1(3"(KcLI-(=,#1(R3,(="1#$,:/"13"%(*0(63%R:(#"#$%&(:*(
3+>$*Q#(:R#(+32$*,2*>#@((b#(3,(2*",31#$#1(:R#(0/:R#$(*0(]+32$*43*6*%&@^(T2,36&#($&@3#$13$#9&
1$2$01-(&"#($1&,>*"1#03#&70-#2&0<"/#&D,1&@200-&!$+#"3:&

(
(
(
(
(
(
(
(
(
(
(
(
(
&

'($&0+01)2&"3&#($&7"44"+,36&*06$&01$&7"1&3"#$<""A2:&&G"*.9&0))&<403A&2($$#2&03)&2#0*4$:
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N(6*Q#(:*(8$3:#r((
(



(
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(B15(B##]7(<K%(N9L#"'=3'(B##](+@#E'(43%"56(
7&(5@(7*,8#66(/"1(9@(;/::+/"<.=$"#$(

D1/>:#1(4&(?R*"1/(A*>#B(
(
.R#(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(*"#(0*$+(
:*(/"*:R#$@(

• !"#$%&(3,"U:(,*+#:R3"%(&*=(2/"(:*=2R-(4=:(3:(3,(#Q#$&8R#$#@(
• W#*>6#("##1(#"#$%&(:*(63Q#-(+*Q#-(/"1(R/Q#(2*+0*$:/46#(63Q#,@(
• !"#$%&(3,("*:(#/,&(:*(1#,2$34#-(4=:(,23#":3,:,(1#03"#(3:(/,(:R#(>*8#$(:*(1*(8*$V(

4#2/=,#(#"#$%&(2/=,#,(2R/"%#(/"1(+/V#,(:R3"%,(R/>>#"@(
• 5300#$#":(0*$+,(*0(#"#$%&(/$#(b!D.-(ANCb.-(OSPF5-(!A!T.?NTNt(/"1(Tb!9NTDA(

#"#$%&@(
(

7=:-(:R#(+*,:(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(
*"#(0*$+(:*(/"*:R#$@(
(
(
.R#(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(*"#(
0*$+(:*(/"*:R#$@(
(

• D66(#"#$%&(3,(#3:R#$(ZNF!.NT(!F!?Ct(*$(WS.!F.NDA(!F!?Ct@((
• Z3"#:32(#"#$%&(3,(8R#"(,*+#:R3"%(+*Q#,-(63V#(/(>#$,*"($=""3"%-(/(26*2V(:32V3"%-(/(

>6/"#(06&3"%-(*$(!A!T.?SFO(+*Q3"%@(
• W*:#":3/6(#"#$%&(3,(,:*$#1(*$(8/3:3"%(:*(4#(=,#1(63V#(3"(0**1-(4/::#$3#,-(%/,*63"#(/"1(

*:R#$(2R#+32/6,@((!"#$%&(2/"(/6,*(4#(,:*$#1(0$*+(C?D\N.t(63V#(/(4**V(*"(:*>(*0(/(,R#60@((
(
7=:-(:R#(+*,:(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(
*"#(0*$+(:*(/"*:R#$@(
(
(
.R#(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(*"#(
0*$+(:*(/"*:R#$@(
(

• b#/:(3,(:R#(+*Q#+#":(*0(9SA!TPA!O(,*(3:(3,(/(0*$+(*0(V3"#:32(#"#$%&@(
• D66(:R3"%,(R*:(/"1(2*61(R/Q#(R#/:(#"#$%&@(
• ;R#"(:R3"%,(/$#(R*:-(:R#(+*6#2=6#,(+*Q#(0/,:#$@((;R#"(:R3"%,(/$#(2*61-(:R#(

+*6#2=6#,(+*Q#(,6*8#$@((
• .R#(,="(3,(*=$(W?N9D?t(OSP?T!(*0(R#/:(#"#$%&(/,(!A!T.?S9DCF!.NT(NF)D?!5(

;D\!O(8#(2/"(0##6(4=:("*:(,##@(;#(/6,*(%#:(R#/:(0$*+(+/2R3"#,(/"1(4=$"3"%@(
(
7=:-(:R#(+*,:(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(
*"#(0*$+(:*(/"*:R#$@(
(
(
.R#(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(*"#(
0*$+(:*(/"*:R#$@((
(
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• A3%R:(3,(#"#$%&(:R/:(:$/Q#6,(3"(WD?.NTA!O(DF5(;D\!O(*0(1300#$#":(6#"%:R,@(
• (A3%R:(3,(/(0*$+(*0(V3"#:32(#"#$%&(4#2/=,#(3:(+*Q#,@(
• A3%R:(3,(!A!T.?S9DCF!.NT(;D\!O(8#(2/"(,##(83:R(*=$(#&#,@((
• D"&:R3"%(:R/:(%3Q#,(*00(63%R:(3,(/(63%R:(,*=$2#@((O:/$,(/$#(*=$(>$3+/$&(,*=$2#(*0(63%R:-(

#,>#23/66&(:R#(O="@((
(
7=:-(:R#(+*,:(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(
*"#(0*$+(:*(/"*:R#$@(
(
(
.R#(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(*"#(
0*$+(:*(/"*:R#$@(
(

• O*="1(3,(#"#$%&(:R/:(:$/Q#6,(3"(8/Q#,@((O*="1(3,(/(0*$+(*0(V3"#:32(#"#$%&(4#2/=,#(3:(
+*Q#,@(

• ;R#"#Q#$(,*+#:R3"%(\N7?D.!O-(:R#,#(,*="1(8/Q#,(:$/Q#6(:*(*=$(#/$,(,*(8#(2/"(
R#/$(3:@(

• O*="1("##1,(/3$-(8/:#$-(*$(,*631,(3"(*$1#$(:*(:$/Q#6@((O*="1(2/""*:(:$/Q#6(3"(,>/2#@(
• O*="1(2*+#,(0$*+(*:R#$(0*$+,(*0(#"#$%&(63V#(8R#"(:8*(*4[#2:,(R3:(:*%#:R#$(*$(/,(/3$(

+*Q#,@(
(
7=:-(:R#(+*,:(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(
*"#(0*$+(:*(/"*:R#$@(
(
(
.R#(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(*"#(
0*$+(:*(/"*:R#$@(
(

• !6#2:$32/6(#"#$%&(3"Q*6Q#,(+*Q3"%(!A!T.?SFO-(8R32R(R/Q#(/("#%/:3Q#(2R/$%#@(
!6#2:$32/6(#"#$%&(3,(/(0*$+(*0(V3"#:32(#"#$%&(4#2/=,#(3:(+*Q#,@(

• O.D.NT(!A!T.?NTN.t(*22=$,(8R#"(#6#2:$*",([=+>(0$*+(*"#(*4[#2:(:*(/"*:R#$(63V#(3"(
63%R:#"3"%@((?=4(/(4/66**"(*"(&*=$(R/3$(*$(,*2V,(*"(:R#(2/$>#:(/"1(&*=(/6,*(%#:(
#6#2:$*",([=+>3"%@(((

• TP??!F.(!A!T.?NTN.t(R/>>#",(8R#"(#6#2:$*",(+*Q#(/6*"%(/(83$#-(06*83"%(3"(/(
23$2=6/$(>/::#$"(2/66#1(/(TN?TPN.@(((

• !6#2:$323:&(/68/&,(2*+#,(0$*+(*:R#$(0*$+,(*0(#"#$%&@(.R#,#(,*=$2#,(2/"(4#(
FSF?!F!;D7A!-(63V#(*36(/"1("/:=$/6(%/,-(*$(?!F!;D7A!-(63V#(83"1(/"1(,*6/$@((

(
7=:-(:R#(+*,:(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(
*"#(0*$+(:*(/"*:R#$@(
(
(
.R#(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(*"#(
0*$+(:*(/"*:R#$@(

(
Tb!9NTDA(!F!?Ct(3,(3"(/66(+/::#$(3"(:R#(4*"1,(4#:8##"(+*6#2=6#,@(
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• TR#+32/6(#"#$%&(3,(/(0*$+(*0(>*:#":3/6(#"#$%&(4#2/=,#(3:(3,(,*+#:R3"%(8/3:3"%(:*(
R/>>#"(8R#"(4=$"3"%(*$(*:R#$($#/2:3*",(4$#/V(:R#(4*"1,@(

• TR#+32/6(#"#$%&(2/"(4#(,:*$#1(3"()SOONA()P!AO(63V#(2*/6-(*36-(/"1("/:=$/6(%/,@(
• TR#+32/6(#"#$%&(2/"(/6,*(4#(,:*$#1(3"(0**1@((
• 7D..!?N!O(/6,*(,:*$#(2R#+32/6(#"#$%&(:R/:(2/"(:R#"(4#(:=$"#1(3":*(#6#2:$323:&@(

(
7=:-(:R#(+*,:(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(
*"#(0*$+(:*(/"*:R#$@(
(
(
.R#(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(*"#(
0*$+(:*(/"*:R#$@(
(
.R#$#(/$#(+/"&(3+>*$:/":(3"Q#":*$,(:R/:(R/Q#(2*":$34=:#1(:*(R=+/"U,(="1#$,:/"13"%(/"1(
=,#(*0(#"#$%&@(
(

• O3$(N,,/2(F#8:*"-(KcEI<KdId(*"#(*0(:R#(+*,:(3"06=#":3/6(:R3"V#$,(*0(/66(:3+#-(
>$*Q#1(/"1(0*$+=6/:#1(:R#(6/8,(*0(+*:3*"(/"1(%$/Q3:/:3*"@((.R#,#(6/8,(/$#(
+/:R(0*$+=6/,(:R/:(#Y>6/3"(R*8(*4[#2:,(+*Q#(8R#"(/(0*$2#(/2:,(*"(:R#+@((b3,(
8*$V(R#6>#1(=,(="1#$,:/"1(#"#$%&@(

(
• D":*"(A##=8#"R*#V-(4*$"(3"(b*66/"1(3"(KcLI-(=,#1(R3,(="1#$,:/"13"%(*0(63%R:(

#"#$%&(:*(3+>$*Q#(:R#(+32$*,2*>#@((b#(3,(2*",31#$#1(:R#(0/:R#$(*0(
]+32$*43*6*%&@^((7#0*$#(R3,(3"Q#":3*"-("*(*"#($#/66&(V"#8(:R/:(+32$*,2*>32(
*$%/"3,+,(#Y3,:#1@(

(
• 7#"[/+3"()$/"V63"(63Q#1(0$*+(KdJc<KdeJ(/"1(3,(2*",31#$#1(*"#(*0(:R#(+*,:(

3+>*$:/":(D+#$32/",(*0(/66(:3+#@b3,(3"Q#":3*",(3"26=1#-(#6#2:$323:&-(:R#()$/"V63"(
O:*Q#-(730*2/6(6#",#,-(/"1(:R#(63%R:#"3"%($*1@(b#(131("*:(>/:#":(/"&(*0(R3,(
3"Q#":3*",(*$(=,#(:R#+(0*$(>$*03:-(>$#0#$$3"%(:*(%3Q#(:R#+(:*(:R#(8*$61(0*$(
#Q#$&*"#p,(2*+0*$:(/"1(2*"Q#"3#"2#@(

(
• .R*+/,(!13,*"-(KhEd<KeLK-(8/,(/"(D+#$32/"(3"Q#":*$(8R*(1#Q#6*>#1(+/"&(

1#Q32#,(:R/:(%$#/:6&(3"06=#"2#1(630#(/$*="1(:R#(8*$61-(3"26=13"%(:R#(
>R*"*%$/>R-(:R#(+*:3*"(>32:=$#(2/+#$/-(/"1(:R#(63%R:(4=64@((b#(/6,*(2/+#(=>(
83:R(/(4/::#$&(0*$(/"(#6#2:$32(2/$-(#6#2:$32/6(>*8#$-($#2*$1#1(+=,32(/"1(+*:3*"(
>32:=$#,@((b#(*>#"#1(:R#(03$,:(>*8#$(,:/:3*"(3"(F#8(t*$V@(

(
7=:-(:R#(+*,:(3+>*$:/":(:R3"%(/4*=:(#"#$%&(3,(:R/:(3:(#Y3,:,(3"(+/"&(0*$+,(/"1(2/"(2R/"%#(0$*+(
*"#(0*$+(:*(/"*:R#$@(
(
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73%(W32:=$#(W32:*$3/6('SW.NSF(K(
(
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<=A]135(!#13':7(!1&'#"1=A(N3LE'(
8#"9:(=3?(<"=3:>%"(#>(43%"56(

S$/"%#'(W$3+/$&(O*=$2#,GA3%R:-(b#/:M(C$##"'(?#"#8/46#(#"#$%&-(?#1'(O#2*"1/$&(G!6#2:$32(
#"#$%&M-(76=#(F*"$#"#8/46#(#"#$%&-(W=$>6#'(5#+/"1gO*="1(

7&(5@(7*,8#66(/"1(9@(;/::+/"<.=$"#$(
(

• !"#$%&(3,(#Q#$&8R#$#(/$*="1(=,(/"1(3,(2*",:/":6&(2R/"%3"%(0$*+(*"#(0*$+(:*(
/"*:R#$@(

• ;/:#$g>3:2R#$g2=>(1#+*",:$/:3*"'(!"#$%&(:$/",0#$,(4=:(:*:/6(/+*=":(,:/&,(,/+#@(
• !"#$%&(+/V#,(:R3"%,(2R/"%#(/"1(+/V#,(:R3"%,(R/>>#"@(;#(2/66(:R3,(8*$V@(N:(2/"(4#(

+*Q3"%-(8R32R(8#(2/66(V3"#:32(#"#$%&-(*$(,:*$#1(/,(>*:#":3/6(#"#$%&(8R32R(3,(#"#$%&(
8/3:3"%(:*(+/V#(:R3"%,(R/>>#"@(;R#"#Q#$(:R#$#(3,(+*:3*"-(:R#$#(3,(V3"#:32(#"#$%&@(

• ?#/63/(#Y/+>6#,@(b*61(4/66(=>(/"1(1$*>(3:'(W*,3:3*"/6gC$/Q3:&(G>*:#":3/6(:*(V3"#:32M@(
O:$#:2R($=44#$(4/"1(G>*:#":3/6M-(B3"%(3:(GV3"#:32M@(7/::#$&(3"(06/,R63%R:(G>*:#":3/6M-(
,83:2R(*"(GV3"#:32M@(

• .R#(O="(3,(:R#(>$3+/$&(,*=$2#(*0(#"#$%&@(GS$/"%#M((
• .R#(O="U,(#"#$%&'(0$*+("=26#/$($#/2:3*"G0=,3*"M@(N:(:$/Q#6,(:*(!/$:R(/,(:8*(0*$+,(*0(

#6#2:$*+/%"#:32($/13/:3*"'(A3%R:(#"#$%&(/"1(R#/:g:R#$+/6(#"#$%&@(A3%R:(/"1(R#/:(
:$/Q#6(3"(:R#(Q/2==+(*0(,>/2#(4&($/13/:3*"@((

• A3%R:(3,(#"#$%&(8#(2/"(,##(/"1(R#/:(3,(3"Q3,346#(#"#$%&(8#(2/"(0##6(:R$*=%R(*=$(,V3"(
/,(R*:(*$(2*61@(7*:R(/$#(#6#2:$*+/%"#:32($/13/:3*"-(8R32R(/$#(8/Q#,(*0(1300#$#":(
6#"%:R,@(

• A3%R:(:$/Q#6,(Q#$&(0/,:(3"(/(,:$/3%R:(63"#(4&(8/Q#,@(G)6/,R63%R:M(N:(:/V#,(h(KgI(,#2*"1(
0$*+(:R#(O="@(b#/:(/6,*(3"Q*6Q#,(+*:3*"@(;R#"(:R3"%,(+*Q#-(:R#&(%#:(R*:@(G?=4(
R/"1,(:*%#:R#$@M(

(
• XdDY(CK='(1:(]13%'1&(%3%"56e(CK='(1:(L#'%3'1=A(%3%"56e(
(
• .R#(O="U,(#"#$%&(:$/",0#$,(:*(1300#$#":(0*$+,(*"(!/$:R'(GC$##"M(

o b#/:(0*$+,(83"1(3"(:R#(/3$@(.R3,(3,(/(.13?91AA(83:R(46/1#,(:R/:(+*Q#(83:R(:R#(
83"1(G63V#(/(>3"8R##6M@(;3"1(>*8#$(3,(=,#1(:*(2$#/:#(#6#2:$32(#"#$%&@(
GW3"8R##6M(

o b#/:(2/"(/6,*(?"6(&A#'K%:(*$(2**V(0**1@(b#/:(3"Q*6Q#,(+*:3*"(,*(3:(3,(V3"#:32(
#"#$%&@((.R#(+*6#2=6#,(3"(:R#(26*:R#,(83%%6#(/"1(#Q/>*$/:#(,*(26*:R#,(1$&(*"(
&A#'K%:A13%U(

o A3%R:(3,(2/>:=$#1(4&(>R*:*2#66,(3"(:#A="(L=3%A:@(GA3V#(*=$(,*6/$(2/62=6/:*$,(3"(
,2R**6M(.R3,(,*6/$(>*8#$(R#/:,(=>(,:#/+(:*($="(:R#(:=$43"#,(/"1(2$#/:#,(
#6#2:$32(#"#$%&@(

o A3%R:(R#6>,(>6/":,(%$*8@(WR*:*,&":R#,3,@(
o b#/:(#Q/>*$/:#,(8/:#$(3"(8/:#$(2&26#(:R/:(>$*Q31#,(=,(83:R(>$#23>3:/:3*"(/"1(

$3Q#$,@(9*Q3"%(8/:#$(3,(+#2R/"32/6(#"#$%&(4#2/=,#(3:(3"Q*6Q#,(0*$2#(/"1(
+*:3*"@(.R3,(#"#$%&(0$*+(:R#($3Q#$(2/"(*$(:R#(*2#/"(4#(=,#1(:*($="(:=$43"#,(
8R32R(2$#/:#(#6#2:$323:&@(Gb&1$*(W*8#$M(D(K6?"#%A%&'"1&(?=9(2$#/:#,(/(6/V#@((
.R#(6/V#(4#R3"1(:R#(1/+(3,(#"#$%&(8/3:3"%(:*(R/>>#"(GW*:#":3/6M(4#2/=,#(*0(
3:,(%$/Q3:/:3*"/6(>*,3:3*"@(GA3V#(:R#(4/66M((;R#"(:R#(8/:#$(0/66,(*Q#$(:R#(1/+-(
3:(3,(V3"#:32(#"#$%&(:R/:($=",(:R#(:=$43"#,@(((

o .R3,(3,(/"(%A%&'"1&(L#.%"(LA=3'@(.=$43"#,(%#"#$/:#(#6#2:$323:&@((G?#1M(
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(
• XdDY( CK='(="%(?1>>%"%3'(.=6:('K='('K%(OE3b:(%3%"56('"=3:>%":('#(%A%&'"1&(

%3%"56e(
(
• W#*>6#(=,#(/(6*:(*0(#6#2:$323:&(#Q#$&1/&@((N"(*=$(K#9%:(8#(=,#(#6#2:$323:&(:*($="(

+/2R3"#,(63V#(,:*Q#,(/"1($/13*,@((;#(:=$"(*"(*=$(6/+>,(/"1(63%R:,(,*(:R/:(8#(2/"(
,##@(!6#2:$323:&(3,(V3"#:32(#"#$%&(4#2/=,#(3:(3"Q*6Q#,(:R#(06*8(*0(#6#2:$*",(/6*"%(/(
23$2=3:(*$([=+>3"%(#6#2:$*",(63V#(3"(A15K'%3135@((

• D:*+,(7#2/=,#(:R#(#6#2:$*",(/$#(+*Q3"%-(#6#2:$323:&(3,(/(0*$+(*0(V3"#:32(#"#$%&@(
• .3"&(#6#2:$*",(6#/Q#(:R#(#6#2:$32(>*8#$(>6/":(/"1(:$/Q#6(/6*"%(:R#(63"#,(3"(/(2=$$#":@((
• .R#(#6#2:$*",(:$/Q#6(/6*"%(L#.%"(A13%:@(.R#,#(63"#,(/$#(1/"%#$*=,(4#2/=,#(:R#&(/$#(

R3%R(Q*6:/%#(,*(:R#&(2/"(:$/Q#6(,*(0/$(/6*"%(:R#(83$#,@((.R#,#(83$#,(%*(3":*(/"(#6#2:$32(
'"=3:>#"9%"(:*(2R/"%#(:*(/(6*8(Q*6:/%#(4#0*$#(3:(%*#,(3":*(*=$(R*+#,@(

• !6#2:$32(#"#$%&(2R/"%#,(3":*(63%R:(/"1(R#/:(#"#$%&(8R#"(8#(:=$"(*"(/(6/+>@(.R#(63%R:(
4=64(,R3"#,(4$3%R:(/"1(/6,*(%#:,(R*:(:*(:R#(:*=2R@(

• D"*:R#$(0*$+(*0(V3"#:32(#"#$%&(3,(:#E3?(%3%"56(G>=$>6#M-(8R32R(8#(2/"(R#/$(83:R(
*=$(#/$,(/"1(0##6(83:R(*=$(:*=2R@((O*="1(R/>>#",(8R#"(*4[#2:,(Q34$/:#@(O*="1(
#"#$%&(2*+#,(0$*+(+*:3*"(#"#$%&@(N0(:8*(:R3"%,(/$#(,:$=2V(:*%#:R#$(GR/"1,(26/>M(
,*="1(8/Q#,(/$#(0*$+#1(8R32R(:$/Q#6(:*(*=$(#/$,(3"(8/Q#,@((S=$(:R$*/:,(Q34$/:#(:*(
0*$+(,*="1,(8R#"(8#(:/6V(G1$/8(>#$,*"(V32V3"%(:R#(4/66(/"1(,R*=:3"%(]C*/6^M@(.R#(
,:$3"%,(*"(/(5E1'="(Q34$/:#(8R#"(>6=2V#1(:*(2$#/:#(+=,32-(/(,*="1(8#(63V#-([=,:(63V#(
:R#(,*="1,(8#(R#/$(83:R(/("=?1#(/"1(<T(G63%R:(:**M@((9/"&(+/2R3"#,(3"(*=$(R*+#,(
+/V#(,*="1,(8R#"(:R#&(*>#$/:#-(8R32R(8#(2/66("*3,#@(

(
• XdSY((CK='('6L%(#>(%3%"56(1:('K%(9#:'(19L#"'=3'('#(6#Ee(*15K';(P%=';(O#E3?;(#"(

4A%&'"1&e((
(
• ;R#"(#"#$%&(3,(8/3:3"%(:*(+/V#(:R3"%,(R/>>#"-(3:(3,(2/66#1(>*:#":3/6(#"#$%&(*$(

,:*$#1(#"#$%&@((D"(3+>*$:/":(0*$+(*0(>*:#":3/6(#"#$%&(3,(&K%91&=A(%3%"56@(G76=#M(
TR#+32/6(#"#$%&(3,(0*="1(3"(:R#(4*"1,(G63V#(%6=#M(4#:8##"(:R#(+*6#2=6#,(*$(4=3613"%(
46*2V,(*0(/66(:R3"%,@((;R#"(:R#(4*"1,(/$#(4$*V#"(1=$3"%(2R#+32/6($#/2:3*",-(#"#$%&(
2/"(4#($#6#/,#1@(

• A3%R:(+/V#,(2R#+32/6(#"#$%&(/,(0**1(3"(LA=3':(:R$*=%R(>R*:*,&":R#,3,@(W#*>6#(/"1(
/"3+/6,(:R#"(4=$"(:R#(>6/":U,(0**1(1=$3"%(13%#,:3*"(,*(:R#&(R/Q#(#"#$%&(:*(63Q#@(t*=(
R/Q#(#"#$%&(:*(>6/&(4#2/=,#(*0(:R#(2R#+32/6(#"#$%&(3"(0**1@(GTR361(>6/&3"%(,*22#$@M(

• 9*$#(*0(:R#(8*$61U,(2R#+32/6(#"#$%&(2*+#,(0$*+(:R#(O="(3"(/"*:R#$(8/&(4#2/=,#(3:(
8/,(+/1#(0$*+(:R#(>#::1A:(*0(1#/1(>6/":,(/"1(/"3+/6,(+3663*",(*0(&#/$,(/%*@((.R#,#(
0*,,36,(4#2/+#(0*,,36(0=#6,-(8R32R(/$#(,:*$#1(3",31#(*0(:R#(#/$:R@(((

• R#=A(3,(/(,*631(0*,,36(0=#6(:R/:(3,(+3"#1(*$(:/V#"(*=:(*0(:R#(#/$:R(/"1(=,#1(:*(4=$"(:*(
R#/:(*=$(R*+#,(/"1(+/V#(#6#2:$323:&@(

• -='E"=A(5=:(3,(/(0*,,36(0=#6(:R/:(3,(/(2*6*$6#,,(%/,(G63V#(/3$M(:R/:(8#(4=$"(3"(*=$(
0=$"/2#,-(,:*Q#,(/"1(1$&#$,(:*(2$#/:#(R#/:@(

• Q1A(3,(/(63X=31(0*,,36(0=#6(:R/:(8#(1$366(*=:(*0(:R#(#/$:R(/"1(=,#(:*(2$#/:#(>#:$*6#=+-(
%/,*63"#-(13#,#6(/"1(*36@(;#(4=$"(:R#,#(0=#6,(3"(*=$(R*+#,(0*$(R#/:(*$(:*(+/V#(*=$(
2/$,(/"1(:$=2V,($="@((

• D"*:R#$(0*$+(*0(2R#+32/6(#"#$%&(3,(:R#($/13*/2:3Q#(+3"#$/6(0$*+(:R#(#/$:R(2/66#1(
=$/"3=+@((N:(2/"($#6#/,#(:R#(#"#$%&(8R#"(:R#(4*"1,(3"(:R#(=$/"3=+(4$#/V@(.R3,(
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#"#$%&(2/"(4#(=,#1(:*(2$#/:#(#6#2:$32(#"#$%&(3"(/(-E&A%="(!#.%"(!A=3'@(D66(*0(:R#,#(
0*,,36(0=#6,(2/"(4#(4=$"#1(3"(/"(#6#2:$32(>*8#$(>6/":(:*(2$#/:#(#6#2:$323:&@(
P"0*$:="/:#6&-(>*66=:3*"(:R/:(2/=,#,(%6*4/6(8/$+3"%(3,(>$*1=2#1(8R#"(8#(4=$"(
0*,,36(0=#6,(/"1(1/"%#$*=,($/13*/2:3Q#(+/:#$3/6(3,(6#0:(*Q#$(0$*+(/("=26#/$($#/2:3*"@(

• 7#2/=,#(:R#,#(0=#6,(:**V(,*(6*"%(:*(2$#/:#-(:R#&(/$#(63+3:#1(*$(8366($="(*=:@(N:(8*=61(
:/V#(:**(6*"%(0*$(:R#(#/$:R(:*(2$#/:#(+*$#(0*,,36(0=#6,(0*$(>#*>6#(:*(=,#(0*$(/66(:R#3$(
8/":,(/"1("##1,@((;#(2/66(0*,,36(0=#6,(3#3"%3%.=@A%("%:#E"&%:(4#2/=,#(:R#(:ELLA6(
1:(A191'%?@(

• R="(=3?()=:(O'='1#37(;R#"(:R#(,=>>6&(*0(0*,,36(0=#6,(%*#,(1*8"-(/"1(:R#(1#+/"1(
G8/":(*$("##1M(0*$(0=#6(3,(R3%R-(:R#(>$32#,(%*(=>(8R32R(3,(8R/:(3,(R/>>#"3"%(:*1/&(
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2*=":$3#,(/$*="1(:R#(8*$61@(

• S:R#$(,*=$2#,(*0(#"#$%&(2/"(4#(=,#1(/%/3"(/"1(/%/3"(:*(2$#/:#(#6#2:$323:&(*$(+/V#(
0=#6,-(,*(8#(2/66(:R#,#("%3%.=@A%(#"(=3(E3A191'%?(:ELLA6@(A3%R:-(;3"1-(O*6/$(/"1(
b&1$*>*8#$(/$#(#Y/+>6#,@(D"*:R#$(0*$+(*0($#"#8/46#(#"#$%&(3,(:*(=,#(:R#(R#/:(
3",31#(*0(:R#(#/$:R-(63V#(,:#/+(/"1(%#&,#$,@(.R3,(3,(2/66#1(5%#'K%"9=A(%3%"56@((

• W6/":,(2/"(4#(=,#1(/,(B1#9=::(:*(2$#/:#(#6#2:$323:&(/"1(+/V#(2R#+32/6(0=#6,(:*($="(
*=$(2/$,@((!Y/+>6#,'(T*$"-(8**1-(,=%/$(2/"#-(%/$4/%#-(Q#%#:/46#(*36(

o D($#"#8/46#(0=#6(>6/":(=,#,(43*+/,,(:*(2$#/:#(!:R/"*6-(43*<13#,#6-((
o b&1$*%#"(0=#6(0$*+(,>63::3"%(8/:#$@(

• D66(,*=$2#,(0*$(#"#$%&(R/Q#(:R#3$(4#"#03:,(/"1(:R#3$(1$/84/2V,@(
• TR#+32/6(#"#$%&(2/"(/6,*(4#(4=$"#1(63V#(8**1(3"(/(03$#>6/2#(:*(%#:(R#/:(#"#$%&@(

(
XdSY((CK='(1:(#3%('6L%(#>("%3%.=@A%(:#E"&%(#>(%3%"56e(
(
(

(
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./6V3"%(W*3":,(0*$(b#/:(W32:*$3/6(
(

• b#/:(3,(/(0*$+(*0(#"#$%&@(D6,*(2/66#1(:R#$+/6(#"#$%&@(
• N:(3,(#Q#$&8R#$#-(8*$V3"%(/"1(+*Q3"%@(
• b#/:(3,(/:*+32(+*:3*"@(D:*+,(/$#(:3"&(>/$:326#,(:R/:(+/V#(=>(#Q#$&:R3"%(/$*="1(=,@(

GD66(:R3"%,(R*:(/"1(2*61(R/Q#(#"#$%&(/,(:R#3$(+*6#2=6#,(/$#(83%%63"%@((N0(/:*+,(+*Q#(
,6*8(:R3"%,(/$#(2*61-(30(:R#&(+*Q#(0/,:-(:R3"%,(/$#(0/,:@M(

• W$3+/$&(,*=$2#(*0(R#/:'(O="-("=26#/$($#/2:3*",@G?#1M(
• ((RP+J+R<4JNO<NRO7(Q"=35%(

o 4A%&'"#9=53%'1&("=?1='1#3;(13G1:1@A%;(13>"="%?(.=G%:U((
o .R#,#(.=G%:('"=G%A(:*(/"1(R#/:(:R#(#/$:R@((b#/:(#"#$%&(+*Q#,(,*(3:(3,(]13%'1&(

%3%"56(
o )##6(R#/:(4&('#E&K;(63V#(8R#"(&*=(6/&(*=:(3"(:R#(,="(/"1(&*=$(,V3"(%#:,(R*:@(

(
(

• .R#$#(/$#(*:R#$(,*=$2#,(*0(R#/:@(OQ2JR4O(="%(J4,(
• ;/$+<46**1#1(#"5=31:9:($/13/:#(R#/:@(b#/:(2*+#,(*00(:R#(,V3"(*0(*=$(4*13#,-(/"1(

0$*+(:R#("*,#(*0(:R3,(1*%@(
• ;R#"(8#(=,#(+/2R3"#,(:*(1*(8*$V-(63V#(:R3,(A=.39#.%"-(:R#(+#2R/"32/6(+*:3*"(

%#"#$/:#,(R#/:(#"#$%&@((;R#"(+/2R3"#,($="-(:R#&(0##6(8/$+(*$(R*:(:*(:R#(:*=2R@(
• ;#(4=$"(2R#+32/6,(63V#(:R#(2R/$2*/6(3"(/(77s-(:R#&($/13/:#(R#/:(3":*(:R#(/3$@(
• N",31#(*=$(R*=,#-(8#(2/"(,##(+*$#(,*=$2#,@(;R#"(8#(4=$"(8**1(3"(/(>1"%LA=&%-(:R3,(

3,(/(2R#+32/6($#/2:3*"@((.R#(,/+#(83:R(/(&=3?A%@(
• ;R#"(8#("E@(#E"(>%%'(#3('K%(&="L%'-(*$(*=$(:8*(R/"1,(:*%#:R#$-(:R#(>"1&'1#3(0$*+(

+#2R/"32/6(/2:3*"(%#"#$/:#,(R#/:@(A#:U,(:$&($=443"%(*=$(K=3?:(:*%#:R#$(/"1(,##@(
• O'#G%:(3"(:R#(V3:2R#"(/"1(K%='%":(3"(:R#(4/,#+#":(/$#(/"(#Y/+>6#(*0(/"*:R#$(

+/2R3"#(%#"#$/:3"%(R#/:@(
• 4A%&'"1&(*=9L:(/6,*(/$#(/(,*=$2#(*0(R#/:(#"#$%&@(G.R#&(R/Q#(63%R:(#"#$%&(:**@M(
• F=26#/$(?#/2:*$,(%#"#$/:#(R#/:(4&($#6#/,3"%(#"#$%&(0$*+(/(+3"#$/6(2/66#1(=$/"3=+(

/"1("=26#/$($#/2:3*",(3"(:R#(,="(/$#(,*=$2#,(*0(:R#(3"0$/$#1(:R#$+/6(#"#$%&(3"(:R#(
O="@(

(
(

(/QT4/4-<7()"%%3(
• S=$(R*+#,(/$#(/(%**1(>6/2#(:*(,##(:R#('K"%%(.=6:(K%='(9#G%:@(b#/:(+*Q#,(R*:(:*(

2*61@(;/$+#$(*4[#2:,(%3Q#(:R#3$(R#/:(/8/&(:*(2**6#$(*4[#2:,@(b#/:(#"#$%&((
• O*+#:3+#,(8#(=,#(/(&#3G%&'1#3(K%='%"(:*(R#/:(*=$(R*+#,@(;/$+(/3$($3,#,-(/"1(2**6(

/3$(,3"V,@(.R#(8/$+(/3$(%*#,(=>(3":*(:R#(Q#":,@((b#/:(+*Q3"%(3"(:R#(/3$(3,(2/66#1(
2*"Q#2:3*"@(

• )$*+(:R#(03$#-(:R#(R#/:($3,#,(*=:(:R#(2R3+"#&(:*(:R#(2**6#$(/3$(*=:,31#@((((
• D(,:*Q#:*>($/13/:#,(R#/:(3":*(:R#(/3$@((S"(:*>(*0(:R#(,:*Q#-(8#(=,#(/(>*:(G46=#M(:*(2**V(

*=$(0**1@(((
• b#/:(#"#$%&(9#G%:('K"#E5K(:#A1?:('K"#E5K(&#3?E&'1#3(.R#(/:*+,(/"1(+*6#2=6#,(

3"(:R#(,*631(83%%6#(/"1(%3%%6#(/"1(4=+>(3":*(#/2R(*:R#$(63V#(/(4="2R(*0(+/$46#,(*$(
4/66,(*"(/(>**6(:/46#@(.R#(/:*+,(>32V(=>(,*+#(*0(:R#(+*:3*"(*0(:R#(+*6#2=6#,(:R/:(
4=+>#1(3":*(3:@(b#/:(3,(:$/",0#$$#1(4&(:R#,#(2*663,3*",@(b#/:(+*Q#,(:R$*=%R(,*+#(
+/:#$3/6,(4#::#$(:R/"(*:R#$,@((N0(&*=(>6/2#(/(+#:/6(,>**"(/"1(/(>6/,:32(,>**"(3,(/(>/"(
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0=66(*0(4*363"%(8/:#$-(:R#(+#:/6(,>**"(8366(R#/:(=>(0/,:#$@((9#:/6(3,(/(%**1(2*"1=2:*$(
*0(R#/:@(.R/:(3,(8R&(*=$(>*:,(/"1(>/",(/$#(=,=/66&(+#:/6(:*(2*"1=2:(:R#(R#/:(*0(:R#(
4=$"#$(:*(2**V(*=$(0**1@(P,=/66&(:R#(R/"16#,(/$#(>6/,:32(4#2/=,#(:R#&(1*"U:(2*"1=2:(
R#/:(8#66@(C6/,,-(8**1(/"1(>6/,:32(/$#(#Y/+>6#,(*0(3",=6/:*$,@(

• ;R#"(R#/:(+*Q#,(:R$*=%R(/(63X=31(*$(/(%/,(3:(3,(2/66#1(2*"Q#2:3*"@((.R#(+*6#2=6#,(
+*Q#(/$*="1(/"1(4#%3"(:*(Q34$/:#(0/,:#$@((D,(:R3,(R/>>#",(:R#&(+*Q#(/>/$:@((.R#(
8/$+#$(%/,(*$(63X=31($3,#,(/"1(:R#(2**6#$(,3"V,@((D(2*"Q#2:3*"(R#/:#$(8*$V,(:R3,(8/&@((
.R#(8/$+#$(%/,(+*Q#,(:*(:R#(:*>(*0(:R#(R#/:#$(/"1(*=:(3":*(:R#(/3$(8/$+3"%(3:(=>(/,(
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77s-(:R#(+#:/6(,:32V(8#(/$#(=,3"%(:*($*/,:(:R#(+/$,R+/66*8(2*"1=2:,(R#/:(,*(8#(
R/Q#(:*(4#(2/$#0=6("*:(:*(4=$"(*=$(R/"1,@((.R#(2R/$2*/6(/6,*(3,($/13/:3"%(R#/:(3"(:R#(
/3$(:*(:*/,:(:R#(+/$,R+/66*8@((;R#"(:R#(+/$,R+/66*8(4$*8",-(R#/:(+*Q#,(3",31#(
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KJJ(1#%$##,(T#6,3=,@(!Q#"(/:(#Y:$#+#(2*61(:#+>#$/:=$#,-(/:*+,(/$#(,:366(+*Q3"%@(O23#":3,:,(
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ELD Review Questions 
Heat Energy 

Pictures should be used to support comprehensibility as well as to support 
higher level thinking questions. 

 
Point to (targets preproduction): 
 

1) Point to the sun which is one of the primary sources of energy. (knowledge) 
2) Point to the picture that shows feet creating friction or heat . (knowledge) 
3) Locate the heater which heats the house or makes it warmer. (knowledge, 

comprehension) 
4) Identify the category that tells how heat moves.  (knowledge, comprehension, 

application) 
5) (Showing three different pictures) Identify two pictures that show sources of heat energy. 

(comprehension, application) 
6) (Show two pictures) Looking at these pictures, which shows heat rising. (application) 
7) Which use of heat (cooking, heating or building) do you use most often? (application) 
8) Where are the vents where heat enters the classroom? (application) 
 

Yes/ no (targets early production): 
1) Is cooking a use of heat energy? (comprehension) 
2) Can living beings such as animals or humans give off heat? (comprehension) 
3) Does heat fall down towards the floor? (comprehension) 
4) Can people feel heat energy? (comprehension) 
5) Do the sources of heat energy tell how heat energy moves? (comprehension) 
6) Have you ever touched a machine that gives off heat? (application) 

 
Either/ or (targets early production): 

1) Is rubbing your hands together an example of friction or geothermal energy? 
(comprehension) 

2) Does heat rise up in the air or fall down towards the floor? (comprehension) 
3) Do you think a fire or a candle would give off more heat? (application) 
4) (Showing pictures) Which of these appliances gives off heat energy ? (application) 

 
Open- ended questions: (need to adjust expectations for answers 
based on students’ language levels) 

1) What are the sources of heat energy?  Which are the most important? Why? 
(comprehension, evaluation) 

2) (Showing pictures) Which of these appliances gives off heat energy ? (application)  How 
do you know? 

3) Which room in a house has the most appliances that give off heat energy? (analysis) 
4) Do you think a heater or a stove gives produces more heat?  Why? (analysis) 
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+(,=6(13('K%(*1>%fU(
(Narrative option #1)    7&(5@(7*,8#66(/"1(9@(;/::+/"<.=$"#$(

( (
( (

K@(b*8(1*(>#*>6#(=,#(#"#$%&(/$*="1(:R#(8*$61l(b*8(3,(#"#$%&(=,#1(0*$(:R#3$("##1,-(/"1(
R*8(1*(:R#&(=,#(3:(0*$(:R#(:R3"%,(:R#&(8/":l(((A#:U,(03"1(*=:@(
(
.R3,(3,(9/$3*@((b#(3,(/(KJ<&#/$<*61(4*&(63Q3"%(3"(/(,+/66(:*8"(3"("*$:R#/,:(7$/B36@((b#(63Q#,(*"(
/(0/$+(2/66#1(/(,3:=@((b3,(R*=,#(3,(+/1#(*0(4$32V(/"1(:36#(/"1(1*#,("*:(R/Q#(#6#2:$323:&(*$(
$=""3"%(8/:#$@((b3,(0/+36&(%#:,(8/:#$(0$*+(:R#(>*"1(:R/:(3,(6*2/:#1(*=:,31#(*0(:R#3$(R*=,#@(((
(
I@(.R3,(3,(93$/"1/@((OR#(3,(/"(KK<&#/$<*61(%3$6(63Q3"%(3"(/(,+/66(:*8"(3"(S$#%*"@((OR#(/6,*(63Q#,(
*"(/(0/$+@(((b#$(R*=,#(3,(+/1#(*0(8**1(/"1(R/,(#6#2:$323:&(/"1($=""3"%(8/:#$@((((

<<<b*8(1*(:R#,#(:8*(V31,(=,#(#"#$%&(1300#$#":6&l((A#:U,(:/V#(/(26*,#$(6**V@(
(
(L@;R#"(9/$3*(8/V#,(=>(3"(:R#(+*$"3"%-(R#(R/,(:*(2/$$&(:R#(8/:#$(3":*(:R#(R*=,#(3"(03Q#<
%/66*"(2/",(*"(R3,(R#/1(*$(,R*=61#$@((.R#(,="(2*+#,(=>(/:(_(/+(*"(9/$3*U,(0/$+-(/"1(R#(
:$3#,(:*(%#:(R3,(2R*$#,(1*"#(#/$6&(4#0*$#(:R#(1/&(%#:,(:**(R*:@((S=:,31#-(R3,(+*:R#$(+/V#,(
2*00##(/"1(,:/$:,(+/V3"%(:R#($32#(/"1(4#/",(:R#&(8366(#/:(0*$(6="2R@((O3"2#(9/$3*U,(0/+36&(
1*#,("*:(R/Q#(:R#($#,*=$2#,(:*(R/Q#(/(,:*Q#-(R3,(+*:R#$(2**V,(0**1(*Q#$(/(03$#(=,3"%(
2R/$2*/6(+/1#(0$*+(8**1(0*$(0=#6@((9/$3*U,(0/+36&(1*#,("*:("##1(:*(R#/:(:R#3$(R*+#(
4#2/=,#(:R#&(63Q#(3"(/(8/$+(:$*>32/6(263+/:#@(((b3,(0/+36&(8/,R#,(26*:R#,(3"(:R#(,:$#/+(
"#/$4&(/"1(6/&,(:R#+(*=:(3"(:R#(,="(:*(1$&@(
(
E@(;R#"(93$/"1/(8/V#,(=>(3"(:R#(+*$"3"%-(3:(3,(,:366(1/$V(/"1(2*61(*=:,31#@((b#$(0/+36&(R/,(
$#,*=$2#,(63V#(/(0=$"/2#(:*(R#/:(:R#3$(R*+#(,*(3:(8366(4#(8/$+(8R#"(,R#(03$,:(8/V#,(=>@((
93$/"1/(:=$",(R#$(63%R:(*"(/"1(:/V#,(/(R*:(,R*8#$(R#/:#1(=>(4&(/(8/:#$(R#/:#$@((93$/"1/(
1$3#,(R#$(R/3$(83:R(/(R/3$(1$&#$@(5*8",:/3$,-(R#$(+*:R#$(>$#>/$#,(#%%,(*"(:R#3$(%/,(,:*Q#(
/"1(:*/,:(3"(:R#3$(:*/,:#$(=,3"%(#6#2:$323:&@((N"(:R#(,=++#$-(93$/"1/U,(0/+36&(:=$",(*"(:R#3$(
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VICTOR’S FIRST PINEWOOD DERBY (Narrative option #2) 

By Rhonda López 

1. The day that Victor received the assignment to build a pinewood derby car to 
compete against the other 4th graders at his school was one of the best days of his life.  
His teacher Ms. Girón handed him a plastic bag holding a block of wood, four metal 
pins, and 4 black plastic wheels.   

2. Ms. Girón said, “You will have one week to use these materials to design and 
create the fastest moving car that you can.  Remember that the Earth’s gravity will 
provide the energy that your car needs to go down the sloped track.  Your job is to 
design your car so that it has the least amount of friction pushing against it to slow it 
down, and the maximum amount of momentum working with the gravity to pull it down 
the track.  You will have to research how these different forces will affect the velocity or 
speed of your car.  You are also allowed to ask for help from an adult.”   

3. Victor was very nervous because he had never built anything before in his life.  
He didn’t have any tools at his house, and he didn’t know anything about how to build a 
fast moving car.  He did have a very nice neighbor named Mr. Luna who he had seen 
working in his garage with wood and tools.  He decided to ask him for some help and 
advice. 

4. That afternoon Victor asked his mom for permission to visit with Mr. Luna.  Then 
he went to Mr. Luna’s house and rang the door bell.  “Mr. Luna, I have a very important 
science homework assignment that I really do not know how to do.  I have seen you 
working with wood and tools, and I was wondering if you would help me to build a 
pinewood derby car.  Mr. Luna smiled and said, “I would love to help you with your 
assignment Victor.  I am a former Cub Scout who has many fond memories of building 
pinewood derby cars with my father.  This is a photo of me with my first car!  I have 
some ideas that may help.” (picture 5) 

6.  “Let's start with the basic fact that pinewood derby cars roll down a track under the 
influence of gravity. We know from scientific research that in air, a heavy steel ball falls 
much faster than a feather. So you want the car to be as heavy as possible. Here's why: 
The force acting on the car is calculated by the formula Force = Mass x Acceleration. 
How fast the car goes is called the acceleration.  The acceleration due to gravity is a 
constant. So the more mass, the greater the gravitational force acting on the car.  

7. This force is competing against the force of friction caused by air rubbing against 
the car. To decrease the air friction pushing against your car, we will need to design the 
car as sleek and arrow shaped as possible.  This shape is called aerodynamic. This 
way the air will flow around the car and not push so much against it. We will also have 
to add some mass by inserting some heavy metal weights into holes that we drill into 
the bottom side of the car.  This will increase the gravitational pull on the car, and make 
it go faster.” 
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8.  Mr. Luna continued, “One thing I do know is that the axles, where the car and the 
wheels are attached, also can generate a LOT of friction. What you want to do is polish 
them with steel wool to smooth them as much as possible. Then, oil them to lubricate 
them and to reduce friction. You also want to make sure that the wheels are perfectly 
round and balanced, with the axle hole dead center in of each wheel, so the car will be 
balanced.” 

9.  That afternoon, Mr. Luna and Victor sketched the design of the car.  They made it 
the aerodynamic shape of a fancy race car to reduce the air friction pushing on the car.  
They then put on goggles to protect their eyes and used Mr. Luna’s jigsaw to cut the 
shape out of the block of wood.  Victor spent the evening sanding the wood smooth with 
sand paper so it would be ready for painting.   

10.  Victor painted the car as carefully as he could, and Mr. Luna helped him to prepare 
the wheels and axles and attached them to the bottom of the car. They glued the metal 
weights onto the bottom of the car so that the car would have maximum mass and more 
momentum. The car looked fantastic! 

11.  The day of the race arrived and Mr. Luna came to the school playground to cheer 
Victor and his car on.  The race track was already set up for the event.  Everyone was 
there to see the race.  Victor placed his racecar on the top of the sloped track.  There 
was a wooden gate set up to hold all the cars on the track with a lever attached to 
release them at the same time.  The race official blew his whistle, and pulled the lever 
down releasing the cars.  Victor’s car sped down the track, passing all the other cars at 
first, but then was passed by one of the other cars.  Darn!  Maria Ortiz’s car had won! 

12.  The cheers died down, and Victor ran to congratulate his friend Maria.  He also 
searched the crowd for Mr. Luna, his racing partner.  Mr. Luna waved and smiled.  
Victor ran over to him. Mr. Luna hugged Victor and said, “Thanks so much for letting me 
help you with your car.  This was the most fun I have had in years!  Next year, let’s 
make the car even more aerodynamic, and add even more mass to the car so it will go 
faster!” Victor couldn’t wait to begin his next design. 
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Scientists Here, Scientists There 
 

Scientists here, scientists there 
Scientists, scientists everywhere 

 
Smart scientists studying seriously 

Focused scientists investigating diligently 
Mad scientists calculating endlessly  

And, brainy scientists hypothesizing carefully 
 

Scientists in the lab 
Scientists with a microscope 

Scientists on a mission  
And, scientists around the world 

 
Scientists here, scientists there 
Scientists, scientists everywhere 
Scientists! Scientists! Scientists! 

     By Ruth Kriteman 
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Science Detective Bugaloo 
by Rhonda Lopez and Erin Mayer 
 
We’re detectives and we’re here to say, 
We use scientific techniques everyday. 
The environment holds the key to our pursuit 
The evidence we need to find the truth 
 
Proving our finding 
Working with rigor, too. 
Doing the detective bugaloo. 
 
In the garbage can, a mystery growled. 
A drizzly mess, a possible monster prowled. 
We had to solve the case, before our competitor 
The creature in the can wasn’t a true predator. 
 
We peered in the can, 
Found yeast's chemical reaction from the baker man, 
It gurgled, popped, and burped, too. 

Doing the detective bugaloo.
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Heat 
   (Thermal) 

 
Infrared radiation 
 
Hot and cold 
 
Invisible 
 
Kinetic Energy  
Moving 
Molecules 

-Primary, SUN  
 
Other Sources of 
energy:  
-Electricity 
(heaters) 
-Chemical 
Reactions  
(burning of fuel, 
food) 
-Friction 
(mechanical 
movement, 
machines) 
-Nuclear  

-Heat flows from 
hot to cold  
-Radiation: 
(through empty 
air and space) 
-Convection 
(through fluids & 
gases) 
-Conduction  
         (through 
solids) 
Metals good 
conductors. 

 
Cooking 
(stoves) 
 
Building , 
factories and 
machines 
 
Warmth: 
Candles, coal, 
oil, wood ,  
 

 
 
Temperature 
 
(Degrees 
Fahrenheit or 
Celsius) 
 
 

 
Light 

(Radiant) 

Electromagnetic 
radiation 
Visible: SIGHT 
Waves and 
particles 
Different colors, 
different wave 
lengths 
Kinetic Energy 

-SUN Primary 
 
Secondary 
Sources 
 
-Light bulbs 
(Chemical) 
-Fire (Chemical) 
Phosphorescence  
-Chemical 
Reactions 

-Travels in 
straight line 
(Rays) 
-Reflection 
(bounce, some 
is curved, 
distorted) 
-Refraction 
(bends changes 
direction) 
-very fast 

Help us see 
(lamps, fire) 
Make food in 
plants 
Lasers-cut 
metal, 
Surgery, 
Scanning 
Entertainment 
(T.V, light 
shows, 
fireworks) 
Decorations 
 

 
Brightness --
Lumens 
Color (frequency 
and wavelength) 
Angle of 
movement 
Distance- Light 
years 

 
Sound 

Vibration 
molecules in all 
matter 
can be heard 
and not heard, 
Some can be felt  
Kinetic Energy 

Secondary 
Energy: 
mechanical force 
(air, striking, 
motion) causes 
an object or 
substance to 
vibrate–– 
-the energy is 

-Travels in 
Waves  
-slower than 
light 
 
-waves of 
alternating 
pressure 
-Echoes, 

Speech (voice) 
Entertainment 
(Music film) 
SONAR (ships, 
submarines) 
Echolocation 
(bats) 
Noise 

Intensity of 
loudness - 
Decibels 
 
Pitch- Tone 
(wave length) 
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Electricity 

Movement of 
electrical charge 
electrons, a (-) 
charge 
-Electrons flow 
through 
conductor. 
-Static 
electricity is a 
stationary 
electric charge 
that is built up 
on a material 
Kinetic Energy 

Secondary 
Energy: negative 
charge 
generated from 
other energy 
Turbines make 
electrons from 
heat, wind, solar, 
fuels 
Nonrenewable: 
coal, natural gas, 
oil, nuclear 
power  
Renewable: 
geothermal  
biomass    solar   
wind         water  
Batteries 

Static- electrons 
jumping, 
Lightening, 
balloons, socks  
    
Charge flows 
along conductor  
(electrons travel 
in closed loops 
or circuits) 

 
Heat/ cool 
homes 
Light 
Appliances 
(Work) 
Technology 
Entertainment 
 

 
Joules 
Units of Power:  
Watts (in honor 
of James Watt, 
inventor of 
steam engine), 
converts 1 joule 
per second 
 
Voltage-pressure 
on power lines 
 

 
 

Chemical 

Bonds that hold 
atoms together 
 
Potential energy, 
(Stored) waiting 
to happen 

SUN 
Food Chain 
Fossil Fuels 
 Bio-fuels, 
Biomass 
Uranium 

Doesn’t move 
 
Transfers to 
electrical, 
mechanical, 
sound, and light. 

Food  
Fuel:  Oil, natural 
gas, coal 
biomass, (heat, 
transportation, 
electricity) 
Batteries  

Calories 
 
Therms 
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