
Chemistry I 

Chapter 11 Work Sheet 


A portable hydrogen generator utilizes the reaction 

Ca(OHh + t).. H2 

How many grams of H2 can be produced by a 50.0 g cartridge 

of CaH2? 4", <6l~) :J [4 ... gO)] 

2 • I odine can be made by the reaction 


~ Nal0:J + ~NaHSO:J ---) J NaHSO. + a2S0. + H20 + 12 

To produce each kg of how much Na _u and how muc~~ 
NaHS0 3 must be used? tJJ03 J I\. 0 ~.fo1: ND:-l-l,{OA 

//-. - v .......... 3. 	 How much KCl03 must be heated to obtain 3.50 g of oxygen in 

a decomposition reactio here potassium chloride is the 

other product? ~,..f(L{, {(C,(O,l ~ tcC-tO 

j 
~ .lieu- + 3CJJ,.. 


4 . 	 How much iron (III) oxide will be produced by the complete 
oxidation of 1.00 x 10 2 g of iron? The reaction is 

't Fe(.) + 602 (q) --------) a.Fe203(.) [Il.(~;] 
5. 	 I n a rocket motor fue led with butane, C.H~o, how many 

kilograms of liquid oxygen should be provided with each 
kilogram of butane to provide for complete combustion? 

:J- C.H,,,,, + 130"" -----) 9 co"., + ID H,O,., G,~ ) 
/1/ 6 . 	 Chloropicrin, CCl:JN02, can be made cheaply for use as an 

insecticide by a process which utilizes the reaction 

How much nitromethane, CH3N02, is needed to form 500.0 9 of 
chloropicrin? ~J 

7 • 	 Ethyl alcohol, C2HsOH, is made by t ation of 
glucose, C&H~206, as indicated by the following reaction 

e erme 

How many grams of alcohol can be made from 2.00 g of 
glucose? I ... o~fj 

8. 	 How much 83.4% pure salt cake (NaSO.) could be produced form 
2.50 	x 10 2 g of 94.5% pure salt? ~ 


~ NaCl + 




" r 

/J 
r 

') ;,~J 

, ,. 

9. 	 In the Mond process for purifying nickel, the volatile 
pickel carbonyl, Ni(CO)4, is produced by the following 

reaction 


N i (CO) 4 (q) 

How much CO is used up in volatilizing each gram of nickel? I~qlj 

10. 	 When copper is heated with an excess of sulfur, Cu 2 S is 

formed. How many grams of CU2S could be produced if 100.0 g 

of copper is heated with 50.0 g of s ulfur? IJ .r Cit J 


d- Cu-;-' ~ ~ c.u.. ,) S 	 .j .J 
11. 	 The reduction of Cr 20] by Al proceeds quantitatively on 


ignition of a suitable fuse. 


Q.. Al + 	 r 

(a) How much metallic chromium can be made by bringing to 

reaction temperature a mixture of 5.0 g Al and 20.0 g Cr 2 03? Q... 6S tv

(b) Which reactant remains at the completion of the 

react i on, and how much? .{' Q r< I/' 0
"-1.1 L-- OJ- J 

12. 	 A mixture of 1.00 kg of CS2 and 2.00 kg of C12 is passed 

through a hot reaction tube, where the following reaction 

takes place: 


(a) How much CCl4 can be made by complete react i on of the II\. ys..~ ('c~, 
limiting starting material? (b) Which starting material is 0. J.8(s) {( 
in excess, and how much of it remains unreacted? ~ crJ 

,;.. 

The following reaction proceeds until the limiting substance 
is all consumed. 

d- Al + ~ MnO -----) 

A mixture containing 100.0 g Al and 200.0 g MnO was heated 
to initiate the reaction. Which initi L-s-\.l"Q.~ e , emained 
in excess, and how much? r.;:: , "/QJ ) j . Lf q~~ j 

14. 	 Determine the volume occupie b y 4.0 g of oxygen at STP. 

9~~L 
~ ~. 

15. 	 What volume of hydrogen will combine with 12 L of chlorine tJ L f+~ 


to form hydrogen chloride? What volume of hydrogen chloride 

will be formed? Assume STP. U + . ~d-f{Cl(~) .JLfL-fj((L


P '$ (!J) ~ (.1) ~r 'a 

16. 	 What volume of hydrogen will unite with 6.0 L of nitrogen to 

form ammonia? What volume of ammonia will be produced? 

Assume STP. 


N2(q) + 3 H2(q) -----) ;;l NH](q) 



17. 	 what volume of o~ at STP is required for the complete 
comb u s t ion 0 fl. 00 mol e 0 f car bon dis u 1 f ide 1 i qui d ? Wh.at ~ 
volumes of CO 2 and S02 gas are produced at ~'l'P-?ol G/J yL- (Ci+. , 

C s.}. t-·30 . ~ C:C'J + ~l· +- (, 7,..J L )- t "- d'LSt . I 
18. 	 Ho ...... many liters ot oxygen, at STP, can be ob a ne form~). . 

100.0 g of potassium chlorate? 

-----) .,;) KCl (a) 

19. 	 How many grams of zinc must be dissolved in sulfuric acid in 
order to obtain 500.0 mL of hydrogen gas at STP? (This is a ~'-
single replacement reaction.) '2., T tl~..sc'-l'~ 2V\~oll" rio}.. ~4~ 

20. 	 Exactly 500.0 mL of a gas at STP has a mass of 0.581 g. The 
composition of the gas is as follo ......s: C = 92.24%, H = 
7.76%. Derive its molecular formula. 



,---" ~ r",;' c t f I T 
'\ 

J ,
,I '..; J'I' ~ 11 tt>1(-+"( 

,~ ') , 
, ,I, ) 

"~I ) , ...J )-
r , ' 

i ) ) ) 1
I ,..y~ A " ..0 +-+. 

<V,, J) " 

'/0 

, 
F --

. "--I 

I J Jr:) f JJ -:- ' ) I )) ~ . ') ~ I h 

-----'- -. 

) . ;" ~) I _ 

r ),
-----~ V 

I 

) 
A ' 

'\ 

,("" ') r )./) 
'J - ') "" ,

I ) l ' .., 



), '\ 

) '). ... )-' 

] ~ ') , 

". - " 

,,..,. .... 
• 'C"~ • .l J ,.,,,.j; 

0/ 

\ 

I 
i 

1 ') ), t.~ 

/- f ~ 'j 

I . ":.t) rr> 


I), (' ) ~ , ,.. ,,)~ F, 


J, 
I (~) 

I J ,..,. 


j



-----

? ' 'i 

, ..., 
-:t, 

r 

/i /~ 

I 

.), / J'1 . I J ') -+ t ') 

- 'J'I ) j rJ~_, :~ , "I . )
" -, J'-' " /J'l':,.

'" ""~ 
~ :. 1,! ~ " . 

~ I , '1 ) / ) '}. I /,..J J :'-:Jl ~ .- ,), 
- , I ) '),r Jr) .... \. 

-< ) . . 

. , /} 'J 

,i ')~ l 



--

J, 
" 

'.l 'j J ::. 0 '\ 

,. ,7 J, ,.) )
( ') r{/-t Q. 

- ') ",,- .,)) ; ~

"""" '" 

A 
}, ~ 

,... ~, 

) 
I 'J " 

') 
r , ".. 

) I '') t<0' t ,) l" 
l,l :. 'J 

t" 
~l ;..I '7 ') ') ~ -Jr 

1)/ "'/_ f 1",,') L( 1):...:,,..., • .lJ 

I ), ') 

-
'-' r ,,',f I) 'J 

'\ r 

) '" 
'\ 

d I'-'r '), r J, 'j , 
~ .------U IJ j) 

I~) J )
,I). , 

~ 

.~ -



/0 

.J \ ,) 
, ')')~fJ' 

r ,~' , ...J ~ J :>
( • ,.~ , I J 

I ' :..t 

~ I 

JJ, J, 

J 
;LJ-! I ..J (}A, ,/V"" 2tH'''1 ;V" ~ )1~ . or.J_ l ,. ,-.::;0 .... .1, 

~/~, /'''' /' 1-1- ;/) 

,
/' ,j, "J J.J C). 



f/\ 


TC.J/) ~.,.A 7: (,.0 ~_L ~ .......... ~ C~ \ of 

C'/" '} ')" I'J...J~ 1 ''-''V I- ;;i,-,,~\ A /4 

I ' )" ')0" l 2 '.a ff'.J+ J ___I \ ~ 

y, 
., 'Y .)) Jt... :::. - - ___ 

~ ) I . ), 

/'\ r .... - 'A I )J, 1 -.,'..:> , I~ 

I ~ . \ (' ( 
--~... , 

.., , 1 
- ....,/ .. f ~ +.- ;) 

" , 

-; "), 

~) /0") .)'1~. 
.J " 

/ 1''''4)!J, )~,; "~"-..--- -~ ,), c' ~ S o> ou.l 

'x. 

I 
I 

I 

( r-'/ I· :. ~ 1-:... v ,,)1l /t1..N <1)/_. < ~ 
-' _. 1 ) 

./" , 1 
\/.:;;; '

_ .... 




\ .) " /'
F ,J I r '} ~J' ) I~ 

" I "...... , , . 1
'-' ~ 

I, 

( 

I I' '..... ] J../' 1< ~ • '.J, I,. ~"J.. -}. ~...... _ 
r 

~ . "\LY 9, ~_~~ A I h··~ ~ 2Y~jf 

) f 1 

'- r • 

;(. 

f 

)' 



I .-.JJ ~~ _ 
/ ;; ~ :1. -;: 

It., . " 

! () 
tt-
, 



\ 

i? / 

,XL 


.( f . 
---j» ')' :.t r + -., J. , 

) ... ;1:'-;/ 


Y L '),J~LiL 

(, oo ... ,)~ 0'd



'"Lf) b b hoe -:::..)( 

Trf/I{) ~ J, 0 I 
-:::.~o*--Vbl 

tor II~~ y--w 'A tQJH-o~5 
fon, "(JI\) ~o-k. ~bl -::::: 7\ 

€.::t o/""'Oho ... ~ ~:1.~ ) 

~ ~~('I r083 Wt,
-6')( 

tOl:"'("'I y--eto~vrv~7< 
Go:["P('I ~o J ~ ....c =)'\ -e:r ,--017 0 v~ 't,~~ / 

~~ "'i..5C 

-e.::r ~Ohb"~ ~ ~x r'oool -=- \f-A I) 
1: 

-e:[ + 0 -e H + ;'QJ "t 11(Y e ~ hOS n-O(Y t..( ~o) H"N .3 -t- O:L""Prv e (c 

o 
[ tit bogVhJ 

-r1["o'r: -= "tI-r--2c'C 
bX 

--e-H ~8 f.. "t ~ X 

-t.-f,~~ -eTt~e 
-

~-H~~Ob/ v / ~ti~ V-/ 

Vi b<tQ V\:h 
-e H~ + -e(H O)"9J ~O tt+ -e + "Crt ~ r: fr~ ~Ob/ vI ["

',tH~ ~O~05 

~;;JO(Y) }J .A~J--01fJ 

:I ~S'.~d~J I 



r " 
.... 

\ Co "'.J <;!!J ~ I 

-t~0J 
-= ~t5b-3"Ob)l.. 

'Co ~ ~ ~ e5 bS"0 -=- j 

d.=j I &t :J ?.=J ~ 
::::::.. 

(0 e"d.;:/ )< t6-t.~ "C 

r 

~;J353' 
~~Jb-cV/ 

d..::J b~Q'>ioav/ 

(5: to eo..:] e ~ <....I;) -eo 2 -;- Is) :::J J, 
\ ' h 

[ l C OJ;» b h b "~J 7:::. ;< 

~;~~eel 
- ~ -.:::.. ~ .. 0) Yo. [0.,0 '"'t

{>A 'v"" "-' 

C~~..,.. QI)\[be-t . -:::-,.. 
'-

~O~"""'r.oOJ v 0 ~o~'[. 

[~)}~/-. (01J~ -r-- e 

'o/"1bo~e [.-eo ~h to)"O ~O EO.5~ f 

...... 

-e Ot + VJ)}-e ~~- LOQJ>I-e \~ 

'SM )) ~0 



~I ~(( 

~ 

.r:) d. Col H(o{4.) + IJ 0 d-(sL) ~ f? c:o~C9; + /D f6 O(~ 

~OC~ 01 c..~ ,vo}. _ ~~ OLj ~ ~ c...c.l NO~ 
1 

Jc, L.{'" ~73 r~ 

( ~ Gca..1NO~ 

(~ GH-JAJO~ 

~ ~O '1 ~ ~ t. f+'J 1I.I0l-'-::- -
~(... o~j~ 

X-=~. 1-;) Gil" >JD;).J 

c ' 
....J 



[ C; r h 'L.}=--X 
I< 

t o')
-.-<>d %h'U c:::. \ 0 0i) 'OJ' '>0J \" (J Vt ~-e 

"0 'S' ~""{)0J ~o--t 3 L 

or-)b'jQ-, h J 

'''OJ -t"9(Y~) to" e
bx 

}, os ~ ""ON ~ \ ~Q ve ~""f 

o.r"'t'f ~ h 0 "'h 
--V:;"l1("'J ~ <: 

~ -"------
. hQ~ to!(\I ~X 

t-.O'j ~ 'Drv ~ ) 

<D~~ ~'3hv~5 
rchQ'"h :::. 1?~ .~~ [e ~~ Q)~(\J ~"'jLe :='\5hbVO)~£eOI-AOSVe) 

,.. 
-oJHe i-- "Q S -t. -oN ~ hQJ~i1 -+ . QJ-V rv e 

\,.8 

~_J);"J b -co ';j=;< 
~)~O'~h 

HOJir~J ~ 't_(lJX o-ee ~cj;)'\ 

HOJ)'j ~ ~-e-.Jo I AOt t, "c 

90 '1)1-1 'J-;; ~t_P J tJ}11 "/ 90 ~}It C) 'J y--r/ 

ilOJ'fj -t") r 7<: HOJ"H e:J~-C 

~/6o;("oJ / 
"0 e1H r0~1~O)J\O /1 vI go ~lrt "'~ b0 Q ve -

(b) -e O~ -e -+ (h,~ OJ-H ~ 'J C c:::.. \.~) C) 0'~\t ') J \~ 



I\J : cn -+ 

f10/e.of1V:: t1~1CO I: i 


lLf) ( I.:=j-o t.f ~ I o-~~'):::: O~ Dfa SI ~ J-.\L c:.O ~ 


6l\(.o 13k 

'(-::;['113 Cu] 

10\
) d. c.u. -+ S ---9 ~~ ~ 


/UC.LO ~ + to.D~ 


J t
I~s-:+'-I~t I~~'D~ we need ~o+-~~1 ~a.A-oI-~ iJ..(Y 

~4L~~?, 

/" r :t-4~ c.u 

X~r1.f-l 

X ~ 0" 1-1(,,}0 

~Cu- s ~ x. 
~ lS"t. ~ 

'f-~Gd-S~~S ) 


~~ . -, 



- -

. 
II.) , ;;).. AI + Cv-~03 -_....:lo.") A(~Ol + d. Gt.. 

~~~~~~C~)1- At 04-7
Gv--y 0 3 . ~ ~,-.:;:t~ A-14-1;"..;-t~ . 

.;;lO_03C-,.\-DJ =- oJ31 (.. ~CAOi 0..] 


I s-J ... t) 


0" Igs-J-AA\ ~ 0", I ~ ~'J ~ c.v 
o ~ I ~s;- 3, --ACt.. ~ X .3 

D .. ~U,~(~ 
)(=-~"-9"-~5-Y 

O..... I~.rJ-AA-(J. ~ {)~A\ 

'J.~ c,.,p] ~ (;v-k&:>-o~ 

o_Oq~,,~~C-v-~b3 ~~ O,,03~?r~LIr~~~ 
~- 

O'OJil.f'--4....Cv"~Oj:::- >'
1~(... 9?' 

c?~003cQ~•.?O()O~~ 

-~ 
~ 

~-a',,;) \-k 


':t>-' >13~'~-k 
ri- .. . ~. • cJl.~ c.:... \~ loA:," ~...Jj 
t J .. ... I~t£~ _ X~~C~')-

3~c.Q.";j.- ~&'''-d-(--A ~~ ...' 
NiL ~~ ~ C'.AQ.~ -=- .3'. \ 

.~9" Lfo~ c..~~ ~ .'-.... 90_' lCf ..!{~~ . e....~ 'AA-~ 

17

'f.. :::.. 



, , . 
'. ..... , -. 

lou LOcr ,4, - 3~:r-O (., ~ ,4 ( ~DD". OJ H~~ == J" 9f ?~i'lO 
d-rp" 9~r(~ 9-0,,- Cf L{ 

10 ~dJ1 H~ w.O--~'hI~r / .. gC(1-~~ 4( , /l{iA.O~ 

~. ~~~ 14- ( ~~~~ /~~~7-~
d I . ~ 

.--------
/ ,,- g:l~~A I -=- YJ -=- C~9,J:?j AI~e'~J 

d ~",!'6J~ _ _ 

XL 

r :. 

" 



x~:>-_ /~d-~ 


/;).. L ca..~ - r d-J_~ L~~ 


'f-=- O.... D ~~~ c...o-;L 

~CQ.~" ~ t+d.- ==- I:) ~ 

o -r--;, S- 7-~ li--J.- 61-(7d- L cr/- If-.l-] 
Two-t ;~()4~ ~o/ H-d-(j ) ~ 

(;l/ L1 if£) 
k iU;;tv~1 V~1'r-~~ 

V~~CAJL 

J/V~: 3tt-J

( AJ~ : ;L NK 1 .. 
- " 

,  ~ b_ OL .j'tU4- ~~~GLm~ .:~ 
~ I (;).. L 1AJfI-;J ] 

, , 

)  ....' 

_. 

. . 
-

( '.:. -

~ .. 
- ...-/ . ... ~ ... 

• • • to •. .. . - . - ,. . 
... :-

~ ... .... .... , .. 

.... - . 

~ . . . \ 

. . 

! ----. -- ~----------



) 

. ..~. .. , 
.:'. t ·. , 

-
~ . 

XL 
.3... 00~ 0).. I ,,-oor-Ao~ 

><-=-[Co 9-,,-~ L oJ 
/,,(Jo~ c..o&-.=====:,:, l?-~~Lt L c.o ~J 

J-()(J~ ~O ~====-=;::;rT [4i(" ~ L SO~ J 

.
..
.-' ... 

,. 
\.J -., 


.\ . 


