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Part A
Common Questions

1.  Aninfinite two-dimensional pattern isindicated below.
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The smallest closed figure made by the lines is called a unit triangle. Within every unit triangle, thereis
amouse. At every vertex there isaladdoo. What is the average number of laddoos per mouse?

@ 3
(b) 2
(01
(d)
(€)

2. Consider the following two types of elections to determine which of two parties A and B forms the
next government in the 2014 Indian elections. Assume for smplicity an Indian population of size 545545
(= 545*1001). There are only two parties A and B and every citizen votes.

TYPE C: The country is divided into 545 constituencies and each constituency has 1001 voters. Elec-
tions are held for each constituency and a party is said to win a constituency if it receive a mgjority of the
vote in that constituency. The party that wins the most constituencies forms the next government.

TYPE P: There are no constituencies in this model. Elections are held throughout the country and the
party that wins the most votes (among 545545 voters) forms the government.

Which of the following is true?

v

[SHI N T

(a) If aparty formsthe govt. by election TYPE C winning at least two-thirds of the constituencies, then
it will also form the govt. by election TYPE P.

(b) If aparty formsthe govt. by election TYPE C, then it will also form the govt. by election TYPE P,
(c) If aparty formsthe govt. by election TY PE P, then it will also form the govt. by election TYPE C.
(d) All of the above

(e) None of the above
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3. Three candidates, Amar, Birendra and Chanchal stand for the local election. Opinion polls are
conducted and show that fraction a of the voters prefer Amar to Birendra, fraction b prefer Birendra to
Chanchal and fraction ¢ prefer Chanchal to Amar. Which of the following isimpossible?

@ '

(a,b,c) = (0.51,0.51,0.51);

() (a,b,c) = (0.61,0.71,0.67);
(a,b,¢) = ( )

) = ( )

a,b, c

(©
(d) (a,b,c

a,b,c) = (0.68,0.68,0.68);

0.49, 0.49, 0.49):

(e) None of the above.

4. A biased coin istossed repeatedly. Assume that the outcomes of different tosses are independent and
probability of headsis2/3 in each toss. What is the probability of obtaining an even number of headsin 5
tosses, zero being treated as an even number?

(@) 121/243
(b) 122/243
(c) 124/243
(d) 125/243
(e) 128/243

5. The late painter Magbool Fida Husain once coloured the surface of a huge hollow steel sphere, of
radius 1 metre, using just two colours, red and blue. Aswas his style however, both the red and blue areas
were a bunch of highly irregular disconnected regions. The late sculptor Ramkinkar Baij then tried to fit in
acube inside the sphere, the eight vertices of the cube touching only red coloured parts of the surface of the
sphere. Assume m = 3.14 for solving this problem. Which of the following is true?

() Baij isbound to succeed if the area of the red part is 10 sg. metres;

(b) Baij isbound tofalil if the area of the red part is 10 sq. metres;

(c) Baij isbound to fail if the area of the red part is 11 sg. metres;

(d) Baij isbound to succeed if the area of the red part is 11 sq. metres; ¢

(e) None of the above.
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6. You arelost in the national park of Kabrastan. The park population consists of tourists and kabras-
tanis. Tourists comprise two-thirds of the population the park, and give a correct answer to requests for
directions with probability 3/4. The air of Kabrastan has an amnesaic quality however, and so the answers
to repeated questions to tourists are independent, even if the question and the person are the same. If you
ask aKabrastani for directions, the answer is always wrong.

Suppose you ask a randomly chosen passer-by whether the exit from the park is East or West. The
answer is East. You then ask the same person again, and the reply is again East. What is the probability of
East being correct?

@ 1/4
(b) 1/3
© 12
(d) 2/3
(e) 3/4

7. For any complex number z, arg = defines its phase, chosen to bein theinterval 0 < arg z < 360°. If
21, 72 and z3 are three complex numbers with the same modulus but different phases (arg z3 < arg z» < arg
z1 < 180°), then the quantity
arg (21/22)
arg[(z1 — 23)/ (22 — 23)]

is aconstant, and has the value
@2v
() 3
(1
(d) 3
© 3
8. Find the sum of theinfinite series

1 1 1 1
1><3><5+3><5><74_5><7><9+7><9><11+ """"

@
(b)
(©
(d)
(€

8
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9.  There are n kingdoms and 2n champions. Each kingdom gets 2 champions. The number of waysin
which this can be done is:

@ (2n)!

(b) —~

© 2" . n!
(d) n!/2
(e) None of the above

10.  Three men and three rakhsasas arrive together at a ferry crossing to find a boat with an oar, but no
boatman. The boat can carry one or at the most two persons, for example, one man and one rakhsasa, and
each man or rakhsasa can row. But if at any time, on any bank, (including those who maybe are in the boat
as it touches the bank) rakhsasas outnumber men, the former will eat up the latter. If all have to go to the
other side without any mishap, what is the minimum number of times that the boat must cross the river?

@7
(b) 9
© 1V
(d) 13
(e) 15

11.  Let there be apack of 100 cards numbered 1 to 100. The i*" card states: " There are at most i — 1 true
cardsin this pack”. Then, how many cards of the pack contain TRUE statements?

@0

(b) 1

(c) 100
(d) 50 ¢

(e) None of the above
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12.  Among numbers 1 to 1000 how many are divisible by 3 or 7?
(@ 333
(b) 142
(c) 475
(d) 428 v
(e) None of the above

13. Doctors A and B perform surgery on patientsin stages 111 and IV of adisease. Doctor A has performed
a 100 surgeries (on 80 stage |11 and 20 stage IV patients) and 80 out of her 100 patients have survived (78
stage |1l and 2 stage 1V survivors). Doctor B has also performed 100 surgeries (on 50 stage |11 and 50
stage |1V patients). Her success rate is 60/100 (49 stage |11 survivors and 11 stage |V survivors). A patient
has been advised that she is equally likely to be suffering from stage 111 or stage 1V of this disease. Which
doctor would you recommend to this patient and why?

(a8 Doctor A since she has a higher success rate

(b) Doctor A since she speciaizes in stage |11 patients and the success of surgery in stage |V patients is
anyway too low

(c) Doctor B since she has performed more stage |V surgeries
(d) Doctor B since she appears to be more successful

(e) Thereis not enough data since the choice depends on the stage of the disease the patient is suffering
from

14. Anunbiased dieisthrown n times. The probability that the product of numbers would be even is
@ 1/(2n)
(b) 1/[(6n)!]
(cg1—-6""
(d) 67"
(6) None of theabove v
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+1 ifex >0
15, Letsgn(w)={ 1 ifo<0°

What is the value of the summation

50
> sgn( (20— 1)(2i —3)--- (2 — 99) )

=0
@ o0
(b) —1
© +1
(d) 25
(e) 50
16. Theminimum of the function f(x) = xlog,(x) over theinterval [1/2, c0) is
@ 0
(b) -e
(© —log.(2)/2 ¥
(d —1/e
(e) None of the above

17. A dtick of unit length is broken into two at a point chosen at random. Then, the larger part of the
stick is further divided into two parts in the ratio 4:3. What is the probability that the three sticks that are

left CANNOT form atriangle?
@ v4 v
(b) 13
(c) 5/6
(d) 12

(€) log.(2)/2.
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18. Consider three independent uniformly distributed (taking values between 0 and 1) random variables.
What is the probability that the middle of the three values (between the lowest and the highest value) lies
between ¢ and b where0 < a < b < 1.

@ 3(1—"b)a(b—a)
(®) 3((b—a) — (b* —a?)/2)
(¢) 6(1 —b)a(b—a)
(d) (1—-b)a(b—a)
@ 6((b° —a®)/2 - (b* —a?)/3). ¥
19. Consider a sequence of numbers (e, : n = 1,2,...), suchthat e; = 10 and

20¢,,
20+ €,

€Ent+1 =

for n > 1. Which of the following statements is true?
Hint: Consider the sequence of reciprocals.

(@ Thesequence (e, : n = 1,2,...) converges to zero.

(b) €, > 1foraln.

(c) Thesequence (e, : n = 1,2,...) isdecreasing and convergesto 1.

(d) Thesequence (e, : n =1,2,...) isdecreasing and then increasing. Finaly it convergesto 1.
(e) None of the above

20. Consider awdll functioning clock where the hour, minute and the seconds needles are exactly at zero.
How much time later will the minutes needle be exactly one minute ahead (1/60 th of the circumference) of
the hours needle and the seconds needle again exactly at zero?

Hint: When the desired event happens both the hour needle and the minute needle have moved an integer

multiple of 1/60 th of the circumference.
(8 144 minutes
(b) 66 minutes
(c) 96 minutes
(d) 72 minutes

(e 132 minutes v
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Part B
Computer Science Questions

1 Let G = (V, E) be asimple undirected graph on n vertices. A colouring of G is an assignment
of colours to each vertex such that endpoints of every edge are given different colours. Let x(G) denote
the chromatic number of G, i.e., the minimum number of colours needed for avalid colouring of G. A set
B C V isanindependent set if no pair of verticesin B is connected by an edge. Let a(G) be the number
of verticesin alargest possible independent set in G. In the absence of any further information about G we
can conclude

(e) None of the above

2.  Consider polynomiasin asingle variable x of degree d. Suppose d < n/2. For such a polynomial
p(z), let C,, denote the n-tuple (p(i))1<i<n. FOr any two such distinct polynomials p, ¢, the number of
coordinates where the tuples C,, C, differ is

(&) at most d

(b) atmostn — d

(c) betweendandn — d
(d) atleastn —d
(e) none of the above

3. How many 4 x 4 matrices with entries from {0, 1} have odd determinant?
Hint: Use modulo 2 arithmetic.

(8 20160 v
(b) 32767
(©) 49152
(d) 57343
(€) 65520
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4. A st S together with partial order < is called awell order if it has no infinite descending chains, i.e.
there is no infinite sequence x1, xo, . .. of elements from S such that x; 11 < x; and z;41 # «; for al 4.
Consider the set of all words (finite sequences of letters a-z), denoted by 1/, in dictionary order.

() Between"ad’ and "az” there are only 24 words
(b) Between "aa’ and "az” there are only 224 words
(c) W isnot apartial order

(d) W isapartia order but not awell order

(e) Wisawell order

5.  Given aweighted directed graph with n vertices where edge weights are integers (positive, zero, or
negative), determining whether there are paths of arbitrarily large weight can be performed in time

@ O(n)
(b) O(n - log(n)) but not O(n)
(©) O(n'?) but not O(nlogn)
(d) O(n?) but not O(n'?) ¢
(e O(2") but not O(n?3)
6. Let L and L’ be languages over the alphabet X. The left quotient of L by L' is

L)L fwe s wa e Lforsomez € L'}

Which of the following is true?

(@ If L/L isregular then L’ isregular

(b) If Lisregularthen L/L' isregular &

(c) If L/L isregular then L isregular

(d) L/Lisasubset of L

(e) If L/L’ and L’ areregular, then L isregular
7. Which of the following is not implied by P = NP?

(8) 3SAT can be solved in polynomial time

(b) Halting problem can be solved in polynomial time ¢

(c) Factoring can be solved in polynomial time.

(d) Graph isomorphism can be solved in polynomial time.

(e) Travelling salesman problem can be solved in polynomia time.

9
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8. Which one of the following languages over the alphabet {0, 1} isregular?
(8 The language of balanced parentheses where 0, 1 are thought of as (, ) respectively

(b) Thelanguage of palindromes, i.e., bit strings x that read the same from left to right as well asright to
left

(© L= {Om2 :3<m}
(d) TheKleeneclosure L*, where L is the language in (c) above v
(€ {0m1™ | 1<m<n}

9. Suppose n straight lines are drawn on a plane. When these lines are removed, the plane fals apart
into several connected components called regions. A region R is said to be convex if it has the following
property: whenever two points are in R, then the entire line segment joining them isin R. Suppose no two
of the n lines are parallel. Which of the following is true?

(8 O(n) regions are produced, and each region is convex

(b) O(n?) regions are produced but they need not all be convex

(©) O(n?) regions are produced, and each region is convex v

(d) O(nlogn) regions are produced, but they need not all be convex

(e) All regions are convex but there may be exponentially many of them

10.  Let m,n be positive integers with m a power of 2. Let s = 100n2 logm. Suppose Si, Ss, ..., Sm
aresubsets of {1,2,...,s} suchthat |S;| = 10nlogm and [S; N S;| < logmforal 1 <i < j < m. Such
acollection of sets Sy, ..., S, isan example of a so-called Nisan-Wgderson design. We now consider the
set membership problem, where we have to store an arbitrary subset 7' C {1,2,...,m}, |T| = n asan array
A of s bits so that given any integer z, 1 < & < m, we can discover whether - € T by reading only one
bit of A. Consider the following strategy to solve this problem. Array A isinitidised to all zeroes. Given
the set T" to be stored, we put aone in all the locations of A indexed by the union Usc7.S;. Now, given the
integer x, we read arandom location in A from S, and declare that = € T iff the bit in that location is one.
This strategy gives the correct answer with probability

@ lifreTandamost0.1ifx &T.

(b) atleast0.9if x € Tandamost 0.1 if z & T.
(c) atleast 0.9ifr e Tandatleast 0.9 if x & T.
(d) lifzreTandatleast 0.9ifz ¢ T. ¥

(e atleast0.9ifz € Tand lifz ¢ T.

10
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11.  Which of the following statements is FALSE?

(8 Theintersection of acontext free language with aregular language is context free.

(b) Theintersection of two regular languages is regular.

(c) Theintersection of two context free languages is context free v

(d) Theintersection of a context free language and the complement of aregular language is context free.

(e) Theintersection of aregular language and the complement of aregular language is regular.

12.  Ittakes O(n) timeto find the median in alist of n elements, which are not necessarily in sorted order
while it takes only O(1) time to find the median in alist of » sorted elements. How much time does it take
to find the median of 2n elements which are given as two lists of n sorted elements each?

@ O(1)

(b) O(logn) but not O(1) ¥
() O(v/n) but not O(logn)
(d) O(n) but not O(y/n)

(&) O(nlogn) but not O(n)

13. Given abinary tree of the following form and having n nodes, the height of the treeis

(@ ©O(log n)

(b) ©(n)

© e(vn) ¥

(d) ©(n/logn)

(e) None of the above

11
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14. Assume ademand paged memory system where ONLY THREE pages can reside in the memory at a
time. The following sequence gives the order in which the program references the pages.

1,3,1,3,4,2,2,4

Assumethat least frequently used pageisreplaced when necessary. If thereis more than one least frequently
used pages then the least recently used page among them is replaced. During the program’s execution, how
many times will the pages 1,2,3 and 4 be brought to the memory?

(@ 2,2,2,2 times, respectively

(b) 1,1,1,2 times, respectively
(0 1,1,1,1 times, respectively

(d) 2,1,2,2 times, respectively

(e) None of the above

15. Let G be an undirected graph with n vertices. For any subset S of vertices, the set of neighbours
of S consists of the union of S and the set of vertices S’ that are connected to some vertex in S by an edge
of G. The graph G has the nice property that every subset of vertices .S of size a most n/2 has at least
1.5]S|-many neighbours. What is the length of alongest path in G?

@ o(1)

(b) O(loglogn) but not O(1)

(c) O(logn) but not O(loglogn)
(d) O(y/n) but not O(log n)

(€) O(n) but not O(y/n)

16. Consider a function Ty, ,, : {0,1}"* — {0,1} which returns 1 iff at least & of its n inputs are 1.
Formally, Ty, »(xz) = 1iff Y7 x; > k. Lety € {0,1}" be such that y has exactly k& ones. Then, the
function Ty, ,—1 (Y1, ¥2, - - -, Yi—1,Yit+1, - - - » Yn) (Where y; is omitted) is equivalent to

@ Th—1,n(y)
(b) Tion(y)
©) vi

@ v vV

(e) None of the above

12
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17.  Inaconnected weighted graph with n vertices, al the edges have distinct positive integer weights.
Then, the maximum number of minimum weight spanning trees in the graph is

@1 v

(b) n

(c) equal to number of edgesin the graph

(d) equal to maximum weight of an edge of the graph
(€) n"?

18. Let S be aset of numbers. For x € S, the rank of x isthe number of elementsin S that are less
than or equal to x. The procedure Select(S, r) takes a set S of numbersand arank » (1 < r < |S]) and
returns the element in .S of rank . The procedure MultiSelect(S, R) takes a set of numbers S and alist of
ranks R = {r; <ry < --- < ri}, andreturnsthelist {z; < zo < --- < x} of elements of S, such that
the rank of x; isr;. Suppose there is an implementation for Select(S, r) that uses at most (constant - |.5])
binary comparisons between elements of S. The minimum number of comparisons needed to implement
MultiSelect(S, R) is

(8@ constant - |S|log|S|

(b) constant - | S|

(c) constant - |S||R|

(d) constant - |R|log |S]

(€) constant - |S|(1 + log |R]) v

19. Inarelationa database there are three relations:

e Customers = C'(CName),
e Shops = S(SName),
e Buys= B(CName, SName).

Which of the following relational algebra expressions returns the names of shops that have no customers at
al? [HereII isthe projection operator.]

@ TMsnameB

(b) S—B

(© S —TlsNameB v

(d S —lsName((C x 5) = B)
(e) None of the above

13
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20. Suppose n processors are connected in alinear array as shown below. Each processor has a number.
The processors need to exchange numbers so that the numbers eventually appear in ascending order (the
processor P1 should have the minimum value and the the processor Pn should have the maximum value).

[P ———{P2f——— P2 —1Pn]

The algorithm to be employed is the following. Odd numbered processors and even numbered processors
are activated aternate steps, assume that in the first step al the even numbered processors are activated.
When a processor is activated, the number it holds is compared with the number held by its right-hand
neighbour (if one exists) and the smaller of the two numbers is retained by the activated processor and the
bigger stored inits right-hand neighbour.

How long does it take for the processors to sort the values?

(@ nlogn steps
(b) n? steps

(©) n steps
(d) n'5 steps

(e) the agorithm is not guaranteed to sort

14
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Part C
Systems Science Questions

1. Theunit step response of a discrete-time, linear, time-invariant systemis

)

{ 0, n<0

y[n] = 1, n>0andneven

—1, n>0andn odd

Which of the following statements about the system is true?
(@) the system is anti-causal
(b) the system is memoryless
(c) the system is bounded-input, bounded-output (BIBO) stable
(d) thereisnot enough information to determine BIBO stability
(e) none of the above

2. Theoutput {y(n)} of adiscrete time system with input {«(n)} isgiven by

The difference equation for the inverse system s given by
@ y(n) =z(n) —azx(n—1)
(b) y(n) —a"y(n -~ N) = a(n) - az(n - 1) ¥
(€) If |a| < 1, then the answer is (a) above, otherwise the inverse does not exist
(d) If |a| < 1, then the answer is (b) above, otherwise the inverse does not exist

(e) None of the above

15
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3 XadY

are jointly Gaussian random variables with zero mean.

Y

/7
C

7

A constant-pdf contour is where the joint density function takes on the same value. If the constant-pdf

contours of X,

Y are as shown above, which of the following could their covariance matrix K be:

[ 1 05
@ K= | 05 1 } v
1 —0.5
oK=| 55 7]
[1 0
CESI
[1 0
! —0.5
©@K=] o5 > }
4. Consider afair coin that has probability 1/2 of showing heads (H) in atoss and 1/2 of showing tails (T).
Suppose we independently flip a fair coin over and over again. What is the probability that HT sequence
occurs before TT?
@ 34
(b)y 12
(c) 2/3
(d)y 3
(e 14

16
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5  Letz(n) =sin(2rkn/N),n=0,1,...,N —1,where2k # N and 0 < k < N — 1. Thenthe circular
convolution of {z(n)} withitself is

(@ N cos(4mkn/N)

(b) N sin(4mkn/N)

() —N cos(2wkn/N)/2
(d) —Nsin(2rkn/N)/2

(e) None of the above

6. Thetwo-dimensiona Fourier transform of afunction f (¢, s) is given by
F(w,0) = / / f(t, s) exp(—jwt) exp(—jbs)dtds.

Let §(¢) be the deltafunction and let u(t) = 0 for ¢t < 0 and u(¢t) = 1 for ¢t > 0. If the Fourier transform is
F(w,0) = 6w —0)/(jw + 1), then f(¢, s) equals aconstant multiple of

(@ exp(—(t — s))u(t —s)
(0) exp(=(t+s))ult +s)
(©) exp(—t)u(t)d(s)

(d) exp(—t)d(t +s)

(e) None of the above

7. The Z-transform of {x(n)} is defined as X (z) = >, x(n)z~" (for those z for which the series
converges). Let u(n) = 1forn > 0and u(n) = 0 for n < 0. Theinverse Z-transform of X (z) =
log(1l —az), |2| < 1/ais

@ a"u(n—1)/n

(B) a"u(~n—1)/n ¥

(©) If |a|] < 1, then the answer is (8), otherwise the inverse is not well-defined
(d) If Ja|] < 1, then the answer is (b), otherwise the inverse is not well-defined

(e) None of the above

17
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8. Thefollowing circuit with an ideal operational amplifier is

(& A low passfilter
(b) A high pass filter
(©) A bandpass filter
(d) A bandstop filter
(e) Anadl passamplifier

9. Let X andY betwo zero mean independent continuous random variables. Let Z; = max(X,Y"), and
Zs = min(X,Y’). Then which of thefollowing is TRUE.

(@ Zi and Z, are uncorrelated. v
(b) Z; and Z5 are independent.

(© P(Z1=2) = 3.

(d) Both (&) and (c)

(e) Both (a) and (b)

18


Benny
Accepted

Benny
Accepted


10. Consider the following series of square matrices:

Hy = 1],
HQ:“ —11}

and for k = 2,3, ..., the 2F x 2F matrix H,. isrecursively defined as

m= | S )
What is | det(Hyx)|? (Hint: What is H,, H,?)
(@ 0
(b) 2
(©) 272
(d) gk2k~1 w
G ok2"

11. Two matrices A and B are called similar if there exists another matrix S such that S—1AS = B.
Consider the statements:

(1) If Aand B are similar then they have identical rank.
(1) If Aand B aresimilar then they have identical trace.

1 0 1 0 .
(III)A_{0 O}andB_[1 O}aresmllar.

Which of the following is TRUE.
(& Only 1.
(b) Only I1.
(c) Only Il
(d) Bothl and Il but not I11.
@ Allof I, Iland1ll. ¥

12.  Let A beaHermitian matrix and let I be the Identity matrix with same dimensions as A. Then for a
scalar a > 0, A + ol has

(a) the same eigenvalues as of A but different eigenvectors

(b) the same eigenvalues and eigenvectors as of A

(c) the eigenvalues smaller than those of A and same eigenvectors as of A
(d) eigenvalues and eigenvectors with no relation to those of A

(e) Noneof the above ¥
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13. Let A be a square matrix and z be a vector whose dimensions match A. Let B be the conjugate
transpose of B. Then which of the following is not true:

(@ =' A%z isaways non-negative ¥

(b) z' Az could be zero

(c) z' Az could be complex

(d) If A= Afthen 2! Az isredl

(e) If A= Af then 2" Ay is complex for some vector y with same dimensions as z
14. XY, Z areinteger valued random variables with the following two properties:

(i) X andY areindependent.

(i) For al integer x, conditioned on the event { X = z}, we havethat Y and Z are independent (in other
words, conditioned on X, the random variables Y and Z are independent).

Which of the following can we infer?
(8 Therandom variables X and Z are independent
(b) Conditioned onY’, the random variables X and Z are independent
(c) Conditioned on Z, the random variables X and Y are independent
(d) All of the above
(e) None of the above

15. Consider asequence of non-negative numbers {x,, : n = 1,2, ...}. Which of the following statements
cannot be true?

(@ Yo7z, = oo but z,, decreases to zero asn increases.
(b) >0, @, < oo and each x,, > 0 for each n.

(© >0°, x, =oco0andz, > 0.01 infinitely often.

(d) >, 2, =coandeachz, < 1/n?

(® > ., zn <ocoandeachz, > Tpq1.
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16. A surprise quiz contains three multiple choice questions; question 1 has 3 suggested answers,
guestion 2 has four, and question 3 hastwo. A completely unprepared student decides to choose the answers
a random. If X isthe number of questions the student answers correctly, the expected number of correct

answersis
(a) 15/12
(b) 7/12
(0) 13/12 ¢
(d) 18/12
(e) None of the above

17. Consider four coins, three of which are fair, that is they have heads on one side and tails on the
other and both are equally likely to occur in atoss. The fourth coin has heads on both sides. Given that one
coin amongst the four is picked at random and is tossed, and the outcome is seen to be head, what is the
probahility that its other side istails?

@ 12
(b) 3/8
© 35V
(d) 3/4
(e 5/7

18. Consider acoin tossing game between Santa and Banta. Both of them toss two coins sequentialy, first
Santa tosses a coin then Bantaand so on. Santatosses afair coin: Probability of headsis 1/2 and probability
of tails is /2. Banta's coin probabilities depend on the outcome of Santa's toss. If Santa sees an outcome
heads then Banta gets a coin whose probability of headsis 3/4, and of tailsis 1/4. If Santatosses atail then
Banta gets a coin whose probability of tossing atailsis 3/4 and of heads is 1/4.

What is the probability of the event that they both have one head and one tail in the two trials conducted

by each of them?
(@ 12
(b) 5/16 &
(c) 3/16
(d) v4
(e) 13
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19.  Which of the following istrue for polynomials defined over real numbers R.
(a) Every odd degree polynomial has areal root. v
(b) Every odd degree polynomia has at least one complex root.
(c) Every even degree polynomial has at least one complex root.
(d) Every even degree polynomia has areal root.
(e) None of the above

20. Afunction f : R — Risconvexif forz,y € R,a € [0,1], flaz+(1—a)y) < af(z)+(1—a)f(y).
Which of the following is not convex:

@ =?
(b) *
©) =z
d) =
(e) €
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