
IBM Ring 9 T eac h-a-T ric k Session

Monda y , 17th Decem b er, 2001

Mathematical & Self-W orking Card T ric ks

Colm Mulcah y

(colm@sp elman.edu)

1 Binary 101E�e
t: The victim calls out a random n um b er, sa y b et w een ten and thirt y . Coun t out that

man y cards from the dec k and hand them to the victim, who then do es the \Do wn Under"

deal un til one card remains. Y ou correctly name that card.Method: Y ou m ust kno w the top card on the dec k at the outset. Then, y ou need to men tallly

compute a n um b er used to do the coun t, whic h is actually done in t w o installmen ts. Find

t wice the di�erence b et w een the n um b er called out and the highest p o w er of t w o whic h is

strictly less than it. F or instance, if fourteen is called out, then compute 2 � (14 � 8) = 12.

No w coun t out that man y (t w elv e in this case) cards casually , dealing in to a pile, and th us

rev ersing them. Gather the cards while feigning p o or memory , sa ying \Ho w man y did y ou

sa y? Oh, fourteen," and sco op the extra t w o cards o� the dec k and place them beneath
the cards in y our hard. Th us y ou no w ha v e the card whose iden tit y y ou kno w in p osition

t w elv e in a pac k et of fourteen cards. If a p o w er of t w o, e.g., sixteen, is called out, then since

2 � (16 � 8) = 16, simply coun t out all sixteen cards in to a pile, rev ersing them. In either

case, hand this pac k et to the victim, and carefully direct the Do wn Under dealing. The last

card is guaran teed to b e the original top card.Mathemati
s: Ev erything b ecomes clearer (or not. . . ) if w e con v ert to base 2. First

supp ose the called out n um b er is 1 ab
 : : : e in base 2, and is not itself a p o w er of 2. The

highest p o w er of 2 less than this is 1000 : : : 0, whic h up on subtraction from 1 ab
 : : : e yieldsab
 : : : e. Twice that is ab
 : : : e0. Y ou coun t out that n um b er in to a pile, th us rev ersing their

order, and �nally sco op the remaining cards underneath. This buries the original top cardab
 : : : e0 deep in a pile of size 1 ab
 : : : e. If a p o w er of t w o, sa y 1000 : : : 0, is called out, then

the dealing out puts the original top card at the b ottom of a pile of this size. The reader

should no w c hec k that in b oth cases, the Do wn Under deal results in the last card remaining

in the hand b eing the kno wn one.Sour
e: Gardner men tions learning the basic idea b ehind this one from Mel Sto v er in TheUnexpe
ted Hanging and Other Mathemati
al Diversions [ ?, page 152 and 155-6], and credits

John Scarne with the ab o v e presen tation. He also men tions a Bob Hummer v ersion from

1939, and describ es sev eral v ariations on the theme due to Sam Sc h w artz and others.

2 Sensitiv e FingersE�e
t: The victim divides the dec k in to t w o piles, and hands one to y ou b ehind y our bac k

or under the table. Y ou claim that y ou are learning ho w the cards feel when y ou cannot see

them, then bring them forth, turn them o v er publically , and ha v e these face-up cards sh u�ed



2
in to the other face-do wn pile. Y ou hide the cards from view again, and then bring forth a pile

that y ou hand to the victim, commen ting that ev en though y ou ob viously cannot see whic h

cards are face-up, y our acute sense of touc h rarely lets y ou do wn. Y ou then predict that

y ou'v e giv en the victim just the righ t cards so that eac h of y ou no w has the same n um b er

of face-up cards. Sure enough, when y ou bring y our cards forw ard, and the t w o piles are

c hec k ed, y our prediction is seen to b e correct.Method: After the dec k is split for the �rst time, and one pile is in y our con trol but hidden

from view, simply coun t ho w man y cards y ou ha v e. No w bring them forw ard, 
ip them

o v er, and ha v e them sh u�ed in to the victim's cards as ab o v e. When y ou get the dec k bac k,

secretly coun t o� the same n um b er of cards as y ou had earlier, 
ip them all o v er as one

unit, bring them in to view and hand them to the victim as y ou mak e y our prediction. The

coun ting of face-up cards in eac h pile will con�rm the accuracy of y our prediction.Mathemati
s: Supp ose the pile y ou are handed has s cards in it. These are 
ipp ed o v er

and sh u�ed in to the remaining cards. When y ou get the dec k bac k, y ou coun t o� s cards,


ip them, and hand them to the victim, retaining the rest. If the victim no w has t face-up

cards, for some t � s, then they ha v e s � t face-do wn cards, but these w ere face-up un til

y ou 
ipp ed their pile o v er! This lea v es y ou with the other s� ( s� t) = t face-up cards. The

b eaut y of this is that it w orks without an y kno wledge of the v alue of t.Sour
e: This is v ery similar to a tric k in Martin Gardner [ ?, page 97], with the handling

here c hanged to conceal the fact that the dec k is split in the same ratio t wice.

The sp ecial case where the dec k (or a subset thereof ) is carefully (and usually publically)

halv ed on eac h o ccasion, is due to Bob Hummer, and is w ell kno wn [ ?, page 165]. Bob Longe

has a v ersion called \Behind My Bac k" in [ ?, page 53]. Of course, in that case it do es not

matter whic h pile is turned o v er at the end, and b oth piles will then ha v e the same n um b er of

face-do wn cards. Ho w ev er, while this one stumps a general audience, the more alert victim

will see through it prett y quic kly if the whole dec k is used: they'll b e v ery surprised if the

tric k starts with 26 face-up cards out of 52 and y ou b oth end up with only 11 face-up cards!

This tric k is closely related to a discrete v ersion of the \W ater and Wine" or \Co�ee and

Cream" puzzle that app eared in early Martin Gardner collections [ ?, Chapter 6], [ ?, Chapter

13], whic h w e state here in the follo wing form: Start with a cup of oil and a cup of w ater,

remo v e a sp o onful of oil from the former and dump in to the latter, then transfer a sp o onful of

liquid from the second con tainer bac k to the �rst one, so that b oth con tainers again con tain

exactly one cup of liquid (w e ignore c hemical in teractions!). A question naturally arises:

do es the w ater cup con tain more oil than the oil cup con tains w ater? Note that it w as nev er

sp eci�ed if an y stirring to ok place! The p ercen tage of \con taminan t" in eac h con tainer is

unkno wn, but the same: if the �rst con tainer is no w x% oil, then it is (100 �x)% w ater, and

so the other m ust b e x% w ater and (100 � x)% oil.

As Martin Gardner p oin ts out [ ?, page 97], mathematics can easily get in the w a y here,

obscuring the fact that the only thing required in order to dra w a similar conclusion is, that

at the �nish, eac h con tainer ha v e the same amoun t of liquid in it as it had at the start. The

con tainers need not b e the same size, and the nature and frequency of the liquid transfers

is irrelev an t. F orget p ercen tages: if v cubic units of the liquid whic h ends up in the second

con tainer w as originally in the �rst, clearly it's replacing v cubic units of liquid whic h started

in the second and is no w in the �rst.
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The card tric k uses the same principle, with the 
ipping o v er of a pile at the end e�ectiv ely

c hanging w ater in to wine (and vice v ersa).

3 Pic k Nine Cards, An y Nine CardsE�e
t: Ha v e the victim select an y nine cards from the dec k, setting the rest aside. This

pac k et is sh u�ed freely while y ou turn a w a y . Ask the victim to lo ok at and sho w around the

third do wn from the top, then replace it. No w y ou direct the silen t sp elling out of the card's

name, one card of the nine b eing mo v ed for eac h letter. Finally y ou turn bac k, tak e the

cards, place them b ehind y our bac k and after some concen tration, successfully bring forw ard

the c hosen card.Method & Mathemati
s: Eac h card name had three w ords, ranging in length from ace

of clubs to three of diamonds. The sp elling pro ceeds for eac h of these w ords separately as

follo ws: cards are dealt from the top on to a pile on the table, one card for eac h letter in the

individual w ords, and at the 
on
lusion of ea
h word, these cards are pic k ed up as a unit

and placed underneath the remaining cards. (Eac h of these sp ellings rev erses the order of

some of the cards, this is what mak es the tric k w ork.) F or instance, if the c hosen card is

7 |, the victim sp ells out S-E-V-E-N while dealing �v e cards in to a pile, pic ks them up and

puts them under the remaining cards, then sp ells O-F, dealing out t w o cards, puts those

under the remaining cards, and �nally sp ells C-L-U-B-S, dealing out �v e cards again b efore

putting them under the remaining cards. (It is a v ery go o d idea to demonstrate this sp elling

tec hnique �rst, b efore y ou turn a w a y , using ten or more cards b orro w ed from the rest of the

dec k, and using a di�eren t card, p erhaps the second one, as the c hosen one. Victims are apt

to get the dealing/sp elling/replacing directions wrong giv en half a c hance. Don't use nine

cards in y our run through, in fact, mak e it seem lik e the n um b er of cards is irrelev an t.)

No w turn around again and tak e the cards b ehind y our bac k, stressing that y ou had no

con trol o v er whic h cards w ere used, or whic h of those w as c hosen. Remind the audience that

the names of the cards v ary in length a great deal, from short ones lik e 10 | (ten letters in

total) to long ones lik e Q } (�fteen letters). With the cards b ehind y our bac k, all y ou ha v e to

do is lo cate the middle one, whic h is �fth from either end of the pac k et. Bring this forw ard,

and ask what the c hosen card w as righ t b efore y ou turn it o v er.

It's a fun and elemen tary exercise to c hec k wh y this w orks. Stressing the v ariable

length of the card names seems reasonable, but it's pure misdirection: the individual w ord

sp ellings/card rev ersals result in the c hosen card b eing in the �fth p osition after the �rst

t w o of the three w ords ha v e b een sp elled, and the third sp elling do es not disturb it!

F or a rep eat p erformance, y ou can suggest that the victim delib erately lie ab out the name

of the card while sp elling. This strategy is a t w o edged-sw ord: while it tends to ba�e a la y

audience, it alerts a mathematically inclined one to the in v ariance inheren t in the tric k.

It's easy enough to conceal the fact that the c hosen card m ust start in the third p osition:

ha v e the victim c hose the top card instead, after sh u�ing, then put the cards b ehind y our

bac k under some pretext, and transfer t w o cards from the b ottom to the top b efore the

dealing b egins. F or instance, y ou can pretend to b e getting a tactile impression from the

c hosen card, closing y our ey es and squin ting dramatically at this p oin t. Y ou can rep eat these

theatrics during the concluding pro duction of the card from b ehind y our bac k.
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e: This w onderful Jim Steinmey er in v en tion is in a recen t Gardner v olume for c hildren

as \Nine-Card Sp ell" [ ?, page 76]; and, in a more in v olv ed form, in Longe [ ?, page 40] as

\The Imp ossible Nine." In the latter, the victim p eeks at the b ottom card of the nine, and

then the Under Do wn deal is used to mo v e it to the third p osition.

4 Tw en tieth Cen tury Mind ReadingE�e
t: The victim hides an unkno wn n um b er of cards tak en from a full dec k, and uses that

n um b er to determine (but not remo v e) one card from the remainder. T aking the dec k bac k,

y ou claim that y ou'll b e able to feel the selected card. After running more than half of the

dec k face do wn from hand to hand, y ou admit defeat and resort to mind reading. It w orks!Method: In vite someb o dy to sh u�e the dec k, and ha v e the victim decide on an in teger n
b et w een 1 and 20, discreetly remo v e that man y cards, and pass them around so that others

can secretly coun t them. This is the k ey n um b er, whic h ev eryb o dy but y ou kno ws, and the

remo v ed cards remain hidden from y ou for the remainder of the p erformance. No w tak e

bac k the rest of the dec k, and sho w the audience the faces of the �rst 20 cards, one b y one,

while retaining their order, instructing one and all to sp ot and remem b er the nth
card, but

not to react in an y w a y when they see it go b y . Put those 20 cards do wn, and ask for a

random n um b er, p erhaps sa ying \ab out half of what I ha v e left here" holding up the balance

of the cards. If someb o dy calls out \Sev en," coun t out 7 cards, place the pac k et of 20 on

top of them, and drop the lot on top of the remaining cards, remarking \It's imp ortan t that

I don't kno w ho w man y cards are left, b ecause then I could w ork out ho w man y y ou hid at

the start, and w e don't w an t that do w e?!"

No w comes the sho w business: start passing cards from the top of the dec k, in y our left

hand, to y our righ t hand, again retaining the order. Mak e it clear that y ou cannot see the

faces as y ou pretend to \feel" them, but don't let an yb o dy else see them either. What y oureally do is silen tly coun t to 52 as y ou pass cards, starting with 20 + 7 + 1 = 28 (\28, 29,

. . . , 52"). The 52

nd
card passed is the c hosen card, and it is no w on the b ottom of the pile

in y our righ t hand! Place the cards in y our left hand on top of those in y our righ t hand,

th us bringing the c hosen card to the b ottom of the dec k, while distracting the audience b y

remarking \It's not w orking, I just don't ha v e a feel for y our card to da y . Besides, y ou sure

don't w an t to let me get to the end of the dec k in case I w as trying to �gure out y our secret

n um b er!" As y ou sa y this, square up the dec k b y tapping it on the table, ensuring that y ou

and y ou alone get a p eek at the b ottom card. Cut the dec k, ri�e-sh u�e, and push it to one

side. Supp ose the c hosen card y ou just sp otted is 8 |, pro ceed something lik e this: \Let's

resort to mind reading . . . the lady in the bac k with the glasses is giving me vib es . . . a blac k

card y ou sa y?" Ev en though y ou had a 50% c hance of getting that righ t, the audience is

lik ely to gro w quiet and hang on y our ev ery w ord at this p oin t. Lo ok at someb o dy who lo oks

lik e they are m uttering something sk eptical to a neigh b or and p oin t, sa ying \Hmm, y ou're

telling me it's a high-v alued blac k card|and ev en!" Lo ok at someb o dy else, \Y ou sir, are

giving me de�nite `eigh t' vib es. So it's a blac k eigh t!" Complete the rev elation quic kly with

the \help" of someb o dy else.Mathemati
s: Supp ose that n cards are hidden at the outset. Then the c hosen card is

at p osition n in the pac k et of 20 coun ted o� the dec k of 52 � n cards. The remaining
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52 � n� 20 = 32 � n cards are then split in to t w o pac k ets, one of size m (in resp onse to the

audiences suggestion), the other necessarily of size 32 � n �m. The pac k et of 20 is placed

on top of the pac k et of m, and the remaining 32 � n�m are dropp ed on top of these. This

puts the c hosen card at p osition (32 � n � m) + n = 32 � m from the top, and since y ou

kno w m, all is w ell! Noting that 52 � (20 + m) = 32 �m, y ou can simply start coun ting at

(20 + m) + 1 un til y ou reac h 52 to reac h the c hosen card.Sour
e: This is adapted from a tric k of the same name in P atton [ ?, page 45], where the

p erformer nev er touc hes the cards at all. Other endings suggest themselv es, apart from the

b ogus \feeling" or mind reading. Y ou could dream up a long phrase to sp ell out to get to

the c hosen card, if y ou can do that kind of thing on the 
y , or bring the card to the top

of the dec k and then k eep it there through a few ri�e sh u�es and �nally pro duce it from

b ehind y our bac k.

Note that in our v ersion, nob o dy has an y idea that y ou ev er p eek ed at a card, in fact

as p eople try to analyze the tric k afterw ards, they frequen tly sw ear that y ou didn't. Also,

few realize that it is p ossible to lo cate their card without kno wing the secret n um b er (BTW,

y ou still don't kno w it!). Ask for the hidden cards bac k b efore y ou forget, and coun t them

b efore someb o dy sa ys \Y ou nev er told us how many 
ards w ere hidden!"
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