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A class of 30 students occupy a classroom contwning 5 rows of seats, with B seats in e¢ach
row. If the students seat themselves at random, the probability that the sixth seat in the fifth
row will be empty is

(a) 1/5 (b) 143 (c) 144 (d) 25

The probability that a number selected at random between 100 and 999 (both inclusive) will
not contain the digit 7 is

(a) 16/25 (b) (9/10)° (¢} 27775 (d) 18/25
0.15235252512... is same as

fa) 52/99 (b} 151/990 fe) 51/99 (d) none of the above
A class 15 composed of 2 brothers and 6 other boys. In how many ways can all the boys be
seated at a round table so that the two brothers are not seated together?

(a) 3604 (b) 3000 {c} 2600 id) 2050

The n™ order difference of a polynomial of degree n is

(a) zero (b) one {c) some constant (d} undefined

Each coefficient in the equation ax® + bx + ¢ = 0 is determined by throwing an ordinary die.
The probability that the equation will have real roots is

(a) 577216 {b) 27/216 fcy 537216 (d) 437216

The sum of all numbers greater than 10,000 formed by using the digits 0, 2, 4, 6, ¥, no digit
beng repeated in any number, is

{a} 5199960 (b} 2742750 () 2449002 {dy 8411420
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For a game in which 2 partners oppose 2 other pariners, six men are available. If every
possible pair must play against every other pair, the number of games to be played is

(a) 36 (b) 45 (c) 42 (d) 90

Let the elements g, h belong 1o a group G. If Oh) is 2, then O{ghg™') is

{a) O (b 1 fch 2 idy 4

At any time, the total number of persons on earth who have shaken hands an odd number of
times has o be

{a) an even number (b} an odd number  (c) a prime number (d) a perfect square

Which of the following are irrational numbers?
(@) V2 (b) e (¢) 10.2 (d) 1.25252525...
The function f{x) = | x/{x+1)} |
{a) is less than 1, for all x (b) equals fl-x)
(c) equals 1 - f(lix) {d) none of the above
The domain of the function log (log sin (x)) is
(a) D=sx=n By Zim<x< (Zn+lm.ne N
{c) empty set (d} none of the above
The svstem of equations
T+ 2y+3z=4
T+ hve 2z=3
T4+ 4y + pr=3
has infinite number of solutions if
{a) A=2:p=3 b) A=2: u=4
fe) 3L =2 {d) none of the above

Let K be a symmetric and transitive relation on a set A. Then
{a) R is reflexive and hence an equivalence relation

{b} R s reflexive and hence a partial order

(c) R s not reflexive and hence not an equivalence relation
(d) none of the above

*16. The number of elements in the power set of the set

*17.

{{{ih L {2, 3}}1s

{a) 2 - {b) 4 fc) 8 idy 3
If 4ilogg 3) + HNlog, 4) = 10(log, &1), then x iz

(a} 2 (b) e

(e} 7 (d) none of the above

*18. The length of the longest pole that can be made inside a hall of length 18m, breadth 6m, and

height 4.5m is
(a) 17.5m ib) 19.5m {c) 20m (d) 18.25m
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51X x's have to be placed in the squares in the adjacent

figure, such that each row contains at least one x. This can

be done in

{a) 160 ways {b) 180 ways

ic) 170 wavs (d) 26 ways

Out of 100 students, 10 students used to drink milk(M),

coffee(C} and tea(T); 20 M and C; 30 € and T: 25 M and T; Fig. 4.1

12 M only; 5 C only and & T only. The number of students

who did not drink any of these 15

{a) 18 (b 24 {c) 20 idy 16

Given the relation B = [{1. 2), (2, 3)}. The minimum number of ordered pairs that must be
added to this set so that the enlarged relation 15 reflexive, symmetric and transitive 18

{a) 4 i{b) 5 {c) 6 (d) 7

A box contains 2 black, 4 white and 3 red balls. One ball is drawn at random from the box
and kept aside. From the remaining balls in the box, another ball 15 drawn at random and kept
beside the first. This process 15 repeated nll all the balls are drawn from the box. The
probability that the balls drawn are in the sequence 2 black, 4 white, and 3 red is

(a) 171260 (b) 17/1260 (e} T/1260 (d) 13/1260
The range of the function f(x) = &/ (I + x7) i8
(a) { —oe, 450) (b} (0, =) (£} (—=, 0] (dy [0, 1)

In calculating the mean and variance of 10 readings, a student wrongly used 52 instead of the
correct figure 23. If the mean he obtained was 45, then the correct mean 15

(a) 47.3 by 43.7 (c) 42.3 (d) impossible to find
Eefer Qn. 24, If the variance he obtained was 16, then the comect variance is

{a) 43.8 {b) 47.3

(c) 42.3 id) impossible to find

If"C, ;= 36:°C, = B4 and "C, _ ; = 126, then the value of ‘' is

{a) 9 (b O c) 5 (d) 3

In the interval [0, &, the equation x = cos (x) has

(a)} no solution {b) exactly onc solution

(¢) exactly two solutions (d} an infinite number of solutions

Ten different letters are given. Five letter words are formed from these given letters. The
number of words having at least one letter repeated is
{a) QU748 (b) B7%82 {c) 92182 (d) G9TED

3 .
The value of the expression " C,+ ¥ "', is equal to
1=l

(a) 471/ 521 (b) 46! /521 (c) W) *Cyr
The rank of the following (n + 1) % {n + 1} matrix, where @ is a real number is
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1 a a ..... a"
l a2 & ..... &
1l & & ..... a"
fa) 1 by 2
(c) n (d) dependent on the value of a

Let *5" be the standard deviation of *n’ numbers. If each of the *s" numbers is multiplied by a
constant C, then the new standard deviation will be

fa) Cx 5§ ih) .5'\..'? ic) § {d) none of the above
Let A be a finite set of size ‘n’. The number of elements in the power set of A % A is

(a) 2% (by 2 (e} (2™? (d) (2%"

Probability of an event A happening is 0.4. Probability that in 3 independent trials, event A
happens at least once 15

(a) 0.064 (h) (1144 (¢} 0,784 idy 0.4

If x, v are two real numbers such that x = 0 and xv = 1, then x + y can’t be less than

(a) 1.5 (b} 1.9 (cy 1.75 (dy 2.0

Let fix + v) = fix) + f(v), for all x, v. If fix)is continuous at x = 0, then

(a) fis continuous at all points

i) the number of points of discontinuity of f can’t be infinite

{c) the number of points of discontinuity of f muost be infinite

(d) mone of the above.

Let fix + ¥) = fix)f(¥), for all x, y. If f(5) = 2 and F(0) = 3, Then f'(5) is equal to

fa) 1 by 5 ic) b (dy =1

In numerical methods. accuracy refers to the

{a) mumber of significant figures representing a quantity

(b) spread in repeated readings of an instrument in measuring a particular physical quantity

{¢) proximity of an approximate number or measurement to the true value it is supposed to
EEP!’E SEm

(dy all of the above

Suppose A, A, . . . Ay are 30 sets, each with 5 elements, and By, B,, . . . B, are “n’" sets,
each with 3 elements.

My ]
Let U =00 B, =5.

|.-|JI'!1 j=i !
Each element of S, belongs to exactly 10 of the 2 ;"s and to exactly 9 of the 5."s. Then "’ is
{a) 25 {h) 45 {c) 40 (dy 20
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. Which of the following remarks about an ill-conditioned sysiem of equations are true?

(a}) Small change in coefficient will result in large change in solution.
(b} A wide range of solutions can approximately satisfy the equations.

ic) If slope of two lines are almost same, they make up an ill-conditioned system of equa-
ons.

{dy None of the above.

If the cube roots of unity are 1, @, @, then the roots of the equation (r — 1) + 8 =0, are
{a) =1: 1+ 2@, 1 + 2w’ by 1,1 = 2m, 1 = 20

ic}y -1, 1= 2w, 1 - 2w (d) -1, -1 + 2m, -1 + 2o0*

fix) and g (x) are two functions differentiable in [0, 1] soch that fF(D=2; g (0 =0: F{l)=6;

and g(1) = 2. Then there must exist & constant C in
{a} (0, 1), such that f'(C) = 2g"(C)
b} [0, 1], such that £(C) = 2g"(C)
{c) (0, 1), such that 2f(C) = g(C)
(dy [0, 1], such that 27 (C) = g ()

Let f be a one-to-one function with domain {x, y, z} and range {1, 2. 3}. It is given that
exactly one of the following statements is true and the remaining 2 are false:
flxy=1
fiymy =1
flzy =2
Then £~'(1) equals
(a) 2 (h) x (c) ¥ (d) z

Let f be a twice differentiable function such that
JYix) = =f(x) and f'(x) = g(x). Let hix) = If_,|f'{.1r,‘]}i + {g{x}]z. If h(5) = 11, then k(10) is
(a) B (b) 9 (c) 10 dy 11

If A and B are two events such that P{A) = 0 and P(B) # |, then P{A/B) equals

(a) (1= PiA B PB) (b} (1 = PlAw BY) ! P(B)

(c) {1 =PiA MBI P(B) id) (1 - PAnB)) /[ P(B)

i, where i is /=1, is

{a) a pure imaginary number {b) a complex number

{c) an integer {d) a real number

If p. g, r are three real numbers, then

(o) max (p, g) < max (p, g, ) ib) max (p, g ={p+qg+Ip-gly/2
(¢} max {p, g) < min {p, g, r) {d) none of the above

The number of 1's in the binary representation of (3 x 4096 + 15 x 256 + 5 x 16 + 3) is

(a) 8 (by 9 (c) 10 (dy 12
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A determinant is chosen at random from the set of all determinants of order 2 with each
element either 0 or 1 only. The probability that the value of the chosen determinant is
positive is

{a) 172 {b) 277 {c) 3/16 {dy 716

The number of permutations of “»" different things taken not more than *r’ at a time, with
repetitions being allowed, is

@) (n" =13 (n=1) by (n" =137 in—1)!

ic) min" =13/ (n-1) (d) (v =13/ m!

A relation R is defined in ¥ = N, such that {a, b) R (¢, d) iff a + d = b + ¢. The relation R is
ia) reflexive but not transitive {(b) reflexive and transitive. but not symmetric
(¢} an equivalence relation (d) a partial order

If logs 10 = log; x(log, m), then the values of x, m, n are

(a) 1, 7,5 by -1,2,3 cy 7.5, 3 id) 7.5 8

If -..I'E + ﬁ + I, 15 one of the roots of the equation f (x) = 0 with rational coefficients, then
the degree of the given equation can’t be less than

{a) 5 b} 6 ey 7 idy 8

Consider the eguation 1 = 27 &+ Tr* 4 & — 9 = 0. The number of imaginary roots will be at
least

(a) 2 (by 3 fch 4 (dy 5

If f{a) and (&) are of the same sign, then the equation f(x) = {}

(a) has ¢ither no root or even number of roots between a and b

(b) must have at least one root between a and b

{c)} has either no root or odd number of roots between a and &

{d) has odd number of roots between a and b

The nqualinnf +x —Bx—5=0has

(@) exactly 3 real roots and 2 complex roots

ib) no complex rool

(¢} no real root

(d) exactly 2 real roots and 3 complex roots

Any polynomial of even degree in which the last term is negative and the coefficient of the
highest power 15 positive, has at least

{a) 2 positive roots (b) 2 negative roots

(c) 1 positive root and | negative root {d) 2 positive and 1 negative root

When the polynomial fix) is divided by (x —= o) (x = B), o = [ then the remainder is given by
(a) (x—PIflom)—tx—od BN/ (e—B) (b (tx—a) F(Py—(x—P)fie))/ (- P}
() (Fla)—fFPE N/ a-P) (d) (fx— o) f(B)+ (x— B) flad)/ (o - B)
log 0 is

la) —== (b) oo

{c) depend= on the hase {d) undefined
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If a,, a;, ..., a, are the roots of the equation 3* + nax — b =0, then {a, — a;la; - ay) ... (@, - a,)
equals

=1

(a) nla+a ) (b) (a+a Vn () nla=a (dy (a—a; Jin
The set of all natural numbers 18 not closed with respect 1o

{a) subtraction {b) division {c) addition {d) multiplication
lila-&l<nandlb-cl<m,thenla - el is

(a) <=n 4+ m (b} < maximuom of m, #

(c) = minimum of m, (d) = mn

The domain of the function 1/ J{l=-xWx-=2) is

(@) (1, ==} (b} (1, 2) () {2, =) (dy (0, 2)
A and B play a coin tossing game. They toss a coin altemmately. The first one 1o get a head
wins, If A starts, the probability of A winning is

(a) 1/3 (b) 172 {c) 23 (d) 1/4

The number of trailing zeroes in 200! {i.e., factorial of 200) is

(a) 49 (b) 40 (c) 48 (dy 52

The determinant of a matrix has 720 terms (in the unsimplified form). The order of the matrix
is

(a) § ) 6 (e) 7 (d 8

The error in using Simpson’s rule is of the order

(a) K by A (c) (d) h?

The domain of the function 1/./Ixl—x is

(a) {—e=, 0) (b} (D, =) fe) (0, x) (d)y 10, 1)

A bag contains 10 white balls and 15 black balls. Two balls are drawn in succession. The
probability that one of them is black and the other white is

(a) 2/3 {b) 4/5 ) 172 {dy 1/3

The iteration formula to find the square root of a positive real number b, using the Newton-
Raphson method is

(8) 5 =3 (n + b/ 2x (b) Xy = (xj +5) 2x,

(€) Zp = 5 =20, M +b) (d) none of the above
Iflxr=1l+1lx=2l4+lx=3l26, then

{a) x=0orxz4 by 1£x£3 ch) x=3 dy x21
The number of real roots of the equation IxFF = 3xl+2=0is

{a) 1 (b) 2 (c) 3 d) 4

—
=210 1|||| =420 = «J'— equals
{a) — 4 ib) —8 (¢} 20 dy -35
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*73. Two events A and 8 have probabilities 0.25 and 0.5 respectively. The probability that both A
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and B occur simultaneously is (.14, Then the probability that neither A nor B occurs is

() (125 iby 0.75 (c) 0.39 (d) 11

A function fix} differentiable in the interval 00 £ x £ 5, is such that f{} = 4 and f{5) = -1.
If g(x) = f(x) / {x + 1), then there exists some constant C, ) < " < 5 such that g'(C) equals

fa) - /5 (b) 2/5 (c) =3/5 (dy - 5/6

Let § be an infinite set and §1, 52, ..., §n be sets such that §1 o 82 w0 .. w0 8w = 8. Then,

(a) at least one of the sets 57 is a finite sel

(b} not more than one of the sets §i can be finite

ic) at least one of the sets 5f shoold be infinite

{d) not more than one of the sets §i can be infinite

Let A and B be sets with cardinalities “m’ and “n" respectively. The number of possible one 1o
one mappings (injections) from A w0 B, when m < n, 18

{a) m" by "C, (c) "Pg (dy "P;
Choose the comect answers.

The set {1, 2, 3} is equal to

(a) 2.1, 3} (b) {3,2, 1} ic) {1,2 3,4} (dy {1,2.3, 1}
Let A= {1. {2}. 3).

Choose the correct option.

fa) 1eA by {2} c A c) peA dy pc A
Choose the comect answers,

If A, B, C are three sels, then

fa) AviBnC=AvBinAdul) (b} (A-B)-C=A-C)-(B-C)

) AxBIxC=Ax{(Bx) dl AX{(BUoCO)=AxBiuAx()

In the set of integers, a relation R is defined as aRb, if and only if b = lal. This relanion is
(a) reflexive (b) irreflexive (c) symmetric (d) anti-symmetric
Let §= {1, 2, 3, 4}. A relation R defined in § as, B = {{l. 2), (4, 3}, (2. 2), (2. 11, (3, 11} is
{a) transitive {b} symmetric {c) anti-symmetric {d) none of the above
Let A = {1, 2, 3}. Which of the following relations are functions (mappings)?

(a) {01, 23, (2, 3). (1, 3)) (by {i1.2), (2, 2}, (3, 23}

(e) {01, 23, (2, 1), (3, 3)} (dy {(L 2). (2, 3)}

Consider the mapping f: X — ¥. fis a bijection if and only if

(@) fix)=f(vi=x=y forall x v {b) range of fis ¥

{c) both (a) and (b} are troe (d) the co-domain equals the range

For a function to be invertible, it has to be

(a) one-one (b} onto

{c) both one-one and onto (d} none of the above

85. The advantages of partial pivoting in the solution of a system of equations are

(a) division by zero can be avoided



104

*Bh.

91.

92,

*93.

=04,

MCQs in Computer Science

(b) round-off errors can be minimized

{c) ill-conditioned system can be handled efficiently

(d} none of the above

Choose the correct statements.

(a} Any 7 integers chosen from | to 12 should have at least 2 of them summing up to 13,

ib) Any 11 integers chosen from 1 to 20 should have at least 2 nombers, such that one is a
multiple of the other,

(c) 10 integers, | to 10 arranged at random in a circle should have at least 3 successive
numbers sumiming up to greater than 16,

{d) Mone of the above.

Choose the comect statements,

ia) If two graphs &1 and G2 are isomorphic, then they should have the same number of
vertices and edges.

(b} If two graphs have the same number of nodes and edges, they have to be isomorphic.

{c) Loops can’t be present in an isomorphic graph.

(d} None of the above.

In any undirected graph, the sum of degrees of all the nodes

(a} must be even

(b) is twice the number of edges

(¢} must be odd

(d) need not be even

(PVQ) A (P = R) A(Q = 5) is equivalent to

(a) SAR (b) S=R ) SVE (d) none of the above
Which of the following are tautologies?

(a) (PYQYA Q)& O by (PVIP=QN—F

ch) HPVOYA Py = Q (d) (PVQ)A“P) = Q

[dentify the valid conclusion from the premises PV O, 0 = R. P - M, "M

al PAQV R by PAIQAR) ) RAPV D) idy QA(PVE)

T is a graph with ‘n" vertices. If 7" is connected and has exactly n-1 edges, then
(a) Tis a tree

(b} T contains no cycles

c) every pair of vertices in T is connected by exactly one path

{d) the addition of a new edge will create a cycle.

If one has to obtain the roots of +* — 2v + log 2 = 0 to four decimal places, log 2 should be
given to the accuracy of approximately

(a) 6x 1077 (by 7% 107" fe) & 107 (d) 9% 107
Choose the incorrect statement(s),

(a) The determinant of a matrix equals the sum of its eigen values,

(b) A matrix satisfies its characteristic equation.
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{c) The sum of the principal diagonal elements of a matrix eguals the sum of its eigen values.
(d) If a row of a matrix is same as one of its columns. its determinant value is (.

M is a square matrix of order *n" and its determinant value is 5. If all the elements of M are
multiplied by 2, its determinant value becomes 40, The value of ‘n’ is

(a) 2 (b) 3 c) 4 (di 35

In a computer an n-digit integer a, 4, ... a, is represented as a, a, | ... a., , 00 ... 0. The
EITor ¢ is

(@) 0Ses 10" (b)) 1Ses10'-1 () 0ses10'-1 (d)0ses10™ -1
I — 20+ 294 — 4+ (=" 22a! + ... s the expansion of

(a) " (b} log x {¢) cos x (d) sin x

In the previous question. for S-digit accuracy, if lxl< /2, the number of terms in the series
that should be considered is

{a}) 3 {b) 7 (€) 9 (dy 10
Which of the following methods gives the least error when " is integrated from O (o 0.47
(a) Trapezoidal rule with the interval width as 0.2

(b} Trapezomdal rule with the interval width as 0.1

(c) Simpson’s 1/3 rule with the interval width as 0.1

(d) Simpson’s 173 rule with the interval width as (0.2

100, Which of the following laws doesn’t hold good in finite precision floating point arithmetic?

(@) axb=bxa by g+ b+ c=a+(h+ )
claxbsrclmaxbhsaxc d)a+a=2xa

101. Surplus variables are usually introduced in an LPP model

{a) if the demand is less than the available resource
(b} if the available resource is less than the demand
{c) if the demand is same as the available resource
{d) while solving the dual of the given primal

#102. In an LPP model in its standard form, three of the constraints are

n+a 2
e, + 2x, 23
dr; + 3x, 2R
Removal of which of the constraints will not affect the optimality?
{a) II and 111 (b} Iand Il (c) 1 and III (d} 1only

103. An LPP having 2 optimal solutions must have

(a) more than 3 constraints

(b) more than 2 optimal solutions
{c) even number of constraints
(d) none of the above
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The number of iterations taken by simplex method for solving an LPP in its standard form,
wilh “m’ equations and “n" unknowns (m < n) can’t exceed

(a) Mg by mp {c) e (d) np

In the solution of an LPP using simplex method, the current cost of the objective function

must

(a) increase in the nexi iteration

{b) can’t decrease in the next iteration

{c} remain the same in the next iteration

{d) correspond to one of the comers of the convex region bound by the constraining
inequations

It the cost of the objective function (of an LPF in 1ts standard form) which corresponds to

one of the comers of the convex region bound by the constraints, is greater than the cost
corresponding to all its adjacent comers, then

(@) it 15 the optiimal solution

(b) simplex method enters a cycle

{c) simplex method moves onto one of the adjacent corners
id} simplex method terminates

Revised simplex method

(a} is concepiually same as the simplex method

(b} is a version of simplex method ideal for implementation in computer
{c) 15 a version of simplex method ideal for sensitivity analysis

(d) uses recursion instead of meration w solve o given LPP

The dual simplex method starts with a

{a) feasible but super-optimal solution

(b) feasible but sub-optimal solution

{c) infeasible but super-optimal solution

{d) infeasible but sub-optimal solution

Which of the following simplex based technigues are ideal for sensitivity analysis?
ia) Revised simplex method {b} Parametric programming
ic) Dual simplex method (d) Big-M method

Choose the correct statements.

{a) It is computationally advantageous to solve a given LPP in its dual form, if the number
of constraints in the primal form 15 more than the number of variables.

(b) The cost of the (primal } objective function corresponding o a feasible solution can’t be
greater than, the cost of the (dual) objective function corresponding to any of its fea-
sible solution.

(c} It 13 computationally advantageous to solve a given LPP in its dual form, if the number
of variables in the primal form is more than the number of constraints.
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{d) The cost of the (primal) objective function corresponding to a ﬁ:ﬁsiblc solution cannot
b less than the cost of the (doal) objective function corresponding to any of its fea-
sible solution.

Choose the correct statement(s).

(a) Addition of a new constraint to an LPP can never improve the optimal value

{b) Addition of a new variable can never decrease the optimal value

(c) Addition of a new constraint can never decrease the optimal value

(d) Addition of a new variable can never improve the optimal value

Changing the right hand side of the constraints and the coefficient of the cost function
fa) can’t destroy the optimality of the solution

{b) can't desiroy the feasibility of the solunon

(c) can destroy the optimality and feasibility of the solution

(d) none of the above

Let A be the set of all non-singular matrices over real numbers and let * be the matrix
multiplication operator. Then,

{a) A is closed under * but <A, *> is not a semi-group

(b} <A, *> is a semi-group but not a monoid

(c) <A, ®> is a monoid but not a group

(d) <A, *> 15 a group bul aot an abelian group

Newton-Raphson method

{a) is not efficient in handling multiple roots

{b} has a slow rate of convergence

{c) should not be preferred if there is a point of inflexion in the vicinity of the root

(d) should not be preferred if the graph of the curve is almost parallel to the x-axis, in the
vicinity of the root

In the bisection method for finding the roots of an equation, the approximate relative error

s always

{a) greater than the relative error (b} equal to the relative error
(c) less than the relative error {d) none of the above
Trapezoidal rule gives the exact solution when the curve is

(a) concave towards the base line ib} convex towards the base line
{c) a straight line {(d) none of the above

If a function v* = fix) has an inverse function, then fix) can't be

(a) symmetric aboul r-axis (b) an odd function

{c) symmetric about y-axis {d} none of the above

For what value of ¢, will the vector i + ¢j be orthogonal to 27 - j7

(a) O (b} 1 icy 2 {d) 3

The solution of the differential equation ¥ + 3y" + 2y = 0, is of the form
(a) Cie* + Cae™ (b) Cre + Coe™ (€) Coe™ + Coe ™  (d) Cre™ + Coe™
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If the proposition “F =+ { is true, then the truth value of the proposition "F V(P = Q) , is

(a) wrue {(b) multi-valued {c) false {d} cannot be determined
The number of divisors of 600 (including 1 and 600) is
(a) 24 (h) 22 (c) 23 (d) 25

1 2 3
The determinant value of the matrix [4 5 ﬁJ i%
57 9

(a) 12 {bh) 16 {c) 42 (d) none of the above
Which of the following elementary operations may affect the rank of a matrix?

{a) Scalar multiplication

(b) Adding two rows

{c) Adding a row with the scalar multiple of another row

(d) None of the above

Which of the following will not form an abelian group?

(a) Addition over the set of natural numbers (b) Subtraction over the set of integers

{c} Multiplication over the set of integers {d) None of the above

A group has 11 elements. The number of proper sub-groups it can have is

(a) O (by 11 ic) 5 (dy 4

Let A and B be two n % n real symmetric matrices, Then

(a) AA' =1 ) A=A" (c) AB = BA (d) {(AB) = BA,
Backward Euler method for solving the differential equation dvfdx = fix, v), is specified by
() Yooy =V, + W, ¥,) (b} Yoot = ¥y + AAX 0 Frar)

(€) ¥oe1 = Yo + 2Hflx,. ¥,) (d) ¥y =11+ R) flx, g Your)

Let A and B be two arbitrary events. Then

(a) P(A m B) = P(A) P(B) (B) PIA w B) = P(A) + P(B)

{c} PA/B) = PIA M B) + P(B) (d)y P(A w B) < PlA) + P(B)

The rank of the matrix

00 -3
9 3 5| 1s
I 11

(a) O (b) 1 ey 2 (dy 3
(G, *) is an abelian group. Then

{a) x ="', for any x belonging to G

(b) x =+, for any x belonging to G

(c) (x*y)* = ¥**y7, for any x, v belonging to G

(dy G is of hnite order



131.

*132.

133,

*134,

135.

*136.

137.

138,

139,

144,

141.

Mathematical Foundations of Computer Science 0%

In a compact single dimensional array representation for lower triangular matrices (i.e., all
the elements above the diagonal are zero), of size n x n, non-zero elements (i.e., elements of
the lower triangle) of each row are stored one after the other, starting from the first row.
The index of the (i, jjth element of the lower triangular mairix in this new representation is

(a) i+j by i+j-1 ey j+i(i=1) /2 (dy i1y /2

The number of sub-strings (of all lengths) that can be formed from a character string of
length n is

(a) n (b) n” (c) min-1) 72 (d} ninsel) 2

In the set of natural numbers, the binary operators that are not associative and not commuta-
tive are

(a) addition {(b) subtraction (c) multiplication (d) division

A relation R is defined as xRy, if x # v. This relation R is

{a}) symmetric but not reflexive

(b} symmeiric and transitive, but not reflexive

{c) not reflexive, not symmetric, and not transitive

(d) an equivalence relation

The number of subsets of {1, 2, .... n} of odd cardinality is

fa) dependent on the value of » (by 2"~ if m is odd
(e} 2° ' if mis even )y 27, for any value of »
The probability of an event B occurning 15 P. The probability that evenis A and B occur

together is . The probability that A occurs, without B occurring, is K. Then the probability
ol A occurring is

fa) P+ Q0+ R b) P+ 0-K ) 0+ R dy P-Q-R

Let A, B, C be independent events with probabilities 0.8, 0.5, 0.3, The probability of
occurrence of at least one of these three is

(a) 0.3 (by 0.93 )y 0,12 (dy 0.07
The subset of a countable set

{a} has to be countable (b} may or may not be countable
(c) has to be finite (d) none of the above

Every element of some ring (R, +, *) is such that @ * @ = . This ring

{a) is commutative (h) is non-commutative

{c) may or may not be commutative {d) none of the above

For the MAGH/ | queving system, the armival pattern and service time follows

{a) Poisson and Binomial (b} Binomial and Poisson

{c) General and Poisson (d) Poisson and General

Consider the set {1. 2. 3, 4, 6, 8, 12, 24}, together with the two binary operations LCM
(Least Commaon Multiple) and GCD (Greatest Common Divisor). Which of the following
does this algebraic structure represent?

{a) Group {b) Ring (c) Field {d) Lattice
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The set {1. 2. 3, 4, 6, 8§ 12, 24}, wogether with LCM as the binary operation is not a group,
because

(a) it is pot closed (bl it 15 mol associative

(c) identity does not exist (d) inverse does not exist

The set {1, 2. 3. 4, 6, B, 12, 24}, together with GCD as the binary operation is not a group,
because

(a) it 1% nol associalive {b) identity does not exist

(c) inverse 15 noi unigque (dy inverse does not exist

The following set

(ad CNx) — Plx) V "Ria) (by Ria} V "(Na)

() Qa) (d) “P(y)

where x and v are universally quantified variables, a is a constant and P, {, R are monadic
predicates, is

{a) consistent {b) inconsistent

() may be consistent {d) none of the above

Let X and ¥ be sets with cardinalities m and n respectively. If the number of possible
functions that can be defined with domain X and co-domain ¥ is exactly 10, then

{a) m=n=10 by m=1;n=10 cym=10n=1 dy m=35n=35
Let F: B°—R* be the mapping defined by Fix, ¥v) = {x/3, v/4). What will be the image of
9 + v*/16 = | under F?

{a) The circle x* + y* = 1 (b) The line w3 + y/d = |

{c) The ellipse o+ _1'3 = id) MNone of the above

A fonction g 1s defined as glx) = flx)l fix) + f-x)]. Which of the following remarks about
the function g is right?

{a) g is even for all f (b} g 15 odd for all f

(c) gis even if fis even (d) giseven if fis odd

If xe [0, 1], and f(x) and gix) are defined as fix) = sin (cos (x w/4)) and

Zx) = cos {(sin (x ®/4)}, then

(a) fis monotonic increasing and g is mopotonic decreasing

ib) fi1s monotonic increasing and g is monotonic increasing

(c) fi1s monotonic decreasing and g 15 monolonic decreasing

(d) fis monotonic decreasing and g is monotonic increasing

What is the total number of equivalent relations that can be defined on the set {1, 2, 3}7

(a) 8 (b) 64 {c) 5 (dy 3
Cube roots of unity form a cyclic group under muluplication. For thus group,

(a) @ is the only generator (b) . & are the only generators
{c) @ is the only generator {d) none of the above

The value of Hm x log x is
L]

{a) —oe - (b} = e 1 (d) 0
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*152. The function fix) is continuous in [0, 1], such that f0) = -1, f{1A2) =1 and f{1) = -1. We

*]153.

*154.

*155.

156.

157.

158.

159.

160.

161.

can conclude that

ia) [ attains the value zero at least twice in [0, 1]

{b) f attains the value zero exactly once in [0, 1)

i(c) Jis mon-zero in [0, 1]

(d} fattains the value zero exactly twice in [0, 1]

The sum of the infinite series Tkx*, where -1 < x < 1, is

(a) x(1=x) (b} x(1-x)* (c) xf(1-x) id) 1i(1-x)
Which of the following is not a linear transformation?”

(a) f: R = R defined by fix, ¥, 2) = (x, 2

(b} f: R = R defined by fix, v, 2) = (x, ¥y — 1, 2)

(c) f: R* — R defined by fix, ) = (2x, y - x)

(d) f: R* = R defined by f(x, y) = (v, x)

If the determinant of an n X n matrix A is zero, then

{a) rank of A is m

ib) rank of A€ n -2

() A has at least one rero eigen value

(d) the system of equations Ax = 0 has no solution other than the trivial solution
A= a 2 » 2 matrix with eigen values 2 and -3, The eigen values of the matrix A’
(a) are 4 and -9 (b) are 2 and -3

{c) are 4 and 9 {(d) cannot be determined from the given data
Among any n + 1 distinct positive integers less than or equal to 2n, we can always find
{a)} » numbers that are relatively prime to 2n

{b) two numbers that are relatively prime to each other

{c) two prime numbers

{d) none of the above

Let X, and X5 be any two unit vectors in R The angle between the two planes X, - X =¢
and X, - X = 2r, where ¢ 15 a constant is given by

(a) 0 (b) (X, - X5W2 ic) XX, (d}) none of the above
If {xy, x9, x9) (1, 3, 1) = (2, 1, 6), where x denotes the vector product, then (1), x5, 14) is
given by

(a) (0, 1, 1) (b} (m, 0, 1 —m) for all real m

) (-1, 2, =T (d) there does not exist any such (x), x., xy) In ”

Which of the following is a cube root of the complex number 277

(a) —3i () =312 (N3 + D) ) =32 (3 —p @ 33 -1
Suppose a system has been evolved by extraterrestrial creatures having only 3 lingers. They
use the figures 0, 1, 2 with 2 > 1 > 0. ‘What will be the binary equivalent of 222 in this
system?

(a) 101010 (b) 11000 (e} 10110 (d) 11010
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162. If vou wani to retain the first 4 bits of given string of 8 bits and complement the last 4 bits
then the correct mask and the operation should be

(a} XOR and 00001111 (b XOR and 11110000
() AND and 00001111 (d) OrR and 11110000
163, Which of the following logical operation almost resembles an arithmetic multiplication
operation? .
{a) OR ib) AND (¢} NOR {d) XOR

164. To change lower case to upper case letters in ASCIIL, the correct mask and operation should
be (ASCI value of character A is 65 and character a is 97)

(a) 0130000 and NOR (b) 0100000 and OR
(€) 0100000 and NAND (d) 1011111 and AND
#165. Consider the nested for loop
for Il = 1 to N
for Iz = 1 to Il
for I3 = 1 to IZ

fer Ik = 1 to I{k-=1l}
PEINT I1, IZ, I3, ..., Ik
How many times is the PRINT statement executed?
(a) k"" (h) en “EE {¢) |i.-.'|'+l:-':‘* {d) u..w-uc*

The next three questions are based on the following assumptions.

Let Ftx) represent the largest integer less than or equal 1o x Let g {x) represent the smallest -
integer preater Lthan or equal to x.

166. Which of the following remarkis) will be true for any x7

{a) glx)=flx)+ 1 (by fix) = glx)
{¢) fi-x) = —-glx) (d) all of the above

167. Which of the following, lists fix), gix). x, x~1 and ¥+1 in a non-decreasing sequence?’
(a) x=1, x, gix) fix), x+1 (by x=1, x, fix), giz), x+]
{c) x=1, fix) x, gix), x+l dy x=1, x, glx), x+1, fix)

16K, « mod v is
(a) x— vfix) (k) x — xfiy) (c) x — yflxly) id} x — xfixv)

169. For n > 2, the equation x" + v" = 2, has no solution in positive integers. This is
{a) Fermat's last theorem {b) Ramanujan Ecumenical theorem
{c) Newton's last theorem {d) Fermat's last theorem

*170. Which of the following values of x, v, and 7, satisfies the equation »* + v = 7* ?

{a) x = 121, v = 407, z = RE7 (b) x=T77, v= 333, z = 101

fch x=T7, vmd] 7=757 {d) None of the above
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*171. Which of the following values of x, v, and z, satisfies the equation * + ' =77

173.

{a) x=122, v=406, ;=887 (h) x=TT8, v=334, =101
(¢} x=8, v=47, z=58 id) None of the above

*172. According to the principle of logic, an implication and its contrapositive must be
(a) both true or both false {b) both true
(¢} both false (d} mone of the above
If an implication and its converse are both true, then they can be combined using
{a) if and only if (b) as long as (c) if...then...else  (d) such that

*174. Associate a code with each letter of the alphabet such that the code of an alphabert is s

*175.

*176.

*177.

position in the alphabet set. For example, code of ¢ is 3, ¥ 1s 25 etc., What can you say
ghout the word that is made up of alphabets whose product of the codes is 6372457

{a) It must have at least two B's (b} It must have at least two Y's

(c) It must have at least two Z7's (dy It most have af least two 0)'s

Associate a code with each letier of the alphabet such that the code of a lefter is iis position
in the alphabet set. For example, code of ¢ is 3, v is 25 etc.. Find the word that is made up of
the letters whose product of the codes is 124950,

(a) Impossible to find (b} No such word exists

{c) The word is DELHI {d) None of the above

Associate a code with each letter of the alphabet such that the code of a letter is its position
in the alphabet set. For example, code of ¢ is 3, v is 25 etc., Find the word that is made up of
the letters whose product of the codes is 3135

{a) The word is CHESS (b} No such word exists

{c) More than one such word exist {(d) None of the above

Associate a code with each letter of the alphabet such that the code of a letter is its position
in the alphabet set. For example, code of ¢ is 3, y is 25, etc. Find the word that is made up of
the letters whose product of the codes 15 1263,

(a) The word is WASP (b} No such word exists

(c) More than one such word exist (d} Mone of the above

*178. What is the largest 10-digit integer, containing all the numerals 1,2,3,4,5,6,7.8,9.0, that is
divisible by 47
{a) 9876543210 {b) 987654204
(c) 9876543120 (d) Mone of the above

*179. What is the largest 1(-digit integer, containing all the numerals 1.2,3 4.5.6,7.8.9.0, that is
divisible by 87
(a) 9876543210 (h) 9RT6H54204
ic) 9876543120 {d) None of the above

*180. What is the smallest 10-digit positive integer, containing all the numerals 1,2,3,4,5,6,7,8.9,0,

that is divisible by 87
{a) 1023456789 (b} 01234567968
{c) 1023457986 {d) None of the above
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*181. What is the largest 10-digit integer, containing all the numerals 1,2,3,4,5,6.7,8,9.0, that is

182.

183,

184. .

divisible by 117

(a) YETOHS43210 {b) 987654204 {c) FBT6524130 (d) 9876543120
Manoj had 4 pairs of identical black socks and 5 pairs of identical green socks in a box.
With his eyes closed, he ook them out one by one. How many socks should he take out
before he has a matching pair? (Assume that what 15 taken out is not put back.)

(a) 3 (b) 5 (c) b (d) 10

Ramu had 2 pairs of identical yellow socks, 3 pairs of identical blue socks, 4 pairs of
identical green socks, and 5 pairs of identical red socks in a box. With his eves closed, he
took them out one by one. How many socks should he take out before he i1s guaranteed to
have a pair of red socks? (Assume that what is taken out 15 not put back.)

{a) 5 (b} 6 {c) 15 (d) 20

Manoj had 4 pairs of black shoes and 5 pairs of green shoes in a box. With his eyes closed,
he took them out one by one. How many shoes should he take out before he has @ matching
pair? { Assume that what is taken out is not put back.)

{a) § ib) 6 {c) 10 id) 14

*185. Gopal was given an apple and a knife. He was asked to make it into a cube. What iz the

*186.

minimum number of cuts that he needs 10 make?

{a) 4 (b} 6 ic) & (d)y 12

Sankar asked Saleem to cut his chappathi into as many pieces as possible in 3 cots. No
piece can be moved until the third cut. Saleem did it right. How many pieces did he make?

{a) 5 (b) & fc) 7 (d) 8

*187. Akbar asked Amar to cut his chappathi into as many pieces as possible in 4 cuts. No piece

can be moved until the third cut. Amar did it right. How many pieces did he make?
{a) 8 (b} 9 ey 10 (d) 11

*188. A can is filled with 5 paise coins. Another can is filled with 10 paise coins. Another can is

filled with 25 paise coins. All the cans are given wrong labels. If the can labeled 25 paise is
not having the [ paise coins, what will the can, labeled [0 paise have?

(a) 215 paise ib) 5 paise ic) 10 paise (d) Cannot be determined

*189. A can 15 filled with 5 paise coins. Another can is filled with 10 paise coins. Another can is

*190.

filled with 5 and 100 paise coins. All the cans are given wrong labels. You need to identify
the can that has the 10 paise coins in it. You are allowed to inspect only one coin from a
can, of your choice. Which can must vou choose?

{a) The can that is filled with 5 paise coins.

{b) The can that is filled with 10 paise coins.

e} The can that is filled with 5 and 10 paise coins.

{d) Cannot be determined

Sami wrote 5 different letters. He prepared 5 different envelopes for the 5 letters. If he
randomly distributed the 5 letiers to the 5 envelopes, what is the probability that each letier
gets into the correct envelope?

fa) 172 (b} 1/5 (c) 1/60 (d) 17120
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Priva takes 6 minutes to walk to her school from her house. Bianca who lives in the same
house can walk to the same school 8 dmes in an hour. Who walks faster?

{a) Priva ib) Bianca

(¢} Cannot be determined from the facts given (d} None of these

Vinod wok a certain number of tests. Out of 10, his scores on the first 9 tests were 1. 2, 3,
4, 56,7, 8, and 9. In all the other tests, he scored 10 out of 10, IF his average score 18 Y,
how many tests did he take?

(a) 40 (b 50 icy 60 id) None of these
AB and XY are 2 two-digit numbers. A, B, X, and Y are assigned values from 5, 6, 8, and
9. How should the assignment be done so that AB - XY is minimum?

(a) A=9, B=5, X=§, and Y=6 ib) A=Y B=K X=35 and Y=0

(c) A=9 B=35, X=0(6, and Y=8 {d) None of these

10 machines can cut 100 papers in 10 minutes. How many minutes does it take 20 machines
to cut 200 papers?

{a} 10 {b) 20 c) 30 idy 40

10 machines can cut 100 papers in 10 minutes. How many papers will be cut by 5 machines
in 1 hour?

(a) 200 {b) 300 ich 400 id) 500

Siva, Varma, and Patil ran a 100 meter race. Siva finished first beating Varma by 20 meters,
and Patil by 30 meters. If Varma and Patil run a 100 meterllace. with Varma giving Patil a
head start of 10 meters, who will win the race?
{a) Siva {b) Varma
(¢) Partl (d) Cannt be determined from the given facts.

A six-digit number 123ABC is exactly divisible by 5, 7, and 9. How many such possible
numbers are there?

{a) 2 by 3 fe) 4 (d) 5

A train traveling at 60 km/h takes 3 seconds to enter a tunnel. The same train takes 30
seconds to completely come out of the tunnel. What is the length of the tunnel in meters?
() 400 by 500 () & id) None of these
Here are the statements of 4 boys,

Mani : Subbuo ate it

Subbu : Joshi ate it

Kumar : I didn’t ean it

Joshi @ I didn't eat it

Only one of them is telling the tuth. Who ate it7

{a) Mani (h) Subbu ic) Kumar {d) Joshi

AB and BA are 2 two-digit numbers such that AB + BA = CAC. What is A+B+C7 (Assume
C is not )

{a) 13 (b} 14 cy 15 (d) Mone of these
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You are given a 3 liter can, a 5 liter can, and a bucket of water. You need to use only these
two cans to gel exactly 4 liters of water in the 5 liter can. Is it possible?

fa) Yes ib) No

ic) MNo. But, possible if the 4 liters is to be in the bucket. {(d) None of these

A railway track passes through a tunnel. Raman and Gopal are inside the wnnel at a
distance of two-fifth from one end, when they heard the sound of a train approaching the
tunnel, Raman ran towards one end of the tunnel and Gopal ran towards the other immedi-
ately. They both ran at a speed of 15 mi/hr, But, both of them just managed (o escape. The
speed of the train in miles per hour is,

(ay 73 (h) 83

ic) B4 {d) cannot be determined from the given facts.
There are 3 bulbs inside a room. There are 3 switches outside the room. You can enter the
room only once. Is it possible to find which switch controls which bulb?

(a) Yes

{b) Mo

(¢} Mo, but possible if allowed to go into the room more than once

(d) Mone of these

Two people at the two ends of a road tunnel of length 150 km start at two bikes facing each
other at 25 km/hr and 50 kmvhr respectively. Al the same moment, a bird stars flying from
one end at 100 kmv/hr towards the other end until it meets the other person. Once it meets, it
reverses direction, and sterts flying towards the other person. The bird continues this patiern
until the bikes collide head;on. What is the total distance traveled by the bird in kilometers?
(a) 100 (b) (M (c) 300 (d) 400

What is the minimum number of standard weights that can measure any cr!' 1,2,3,4.5,6,7,
8 kg?

{a) 2 (b} 3 ic) 4 d) 5

There are two squares of sides 10 m and 30 m respectively. The smaller square is placed
inside the larger one such that the cemters coincide and the sides are parallel. The area
outside the inner square, but inside the outer sguare is filled with water. What is the
minimum number of square-shaped metal sheets that are needed to reach the inner square

from the outer square? Assume the metal sheets can be welded together and the side of the
imetal sheel measures 1,

{a) 7 by B

(c) & {dy 10

How many squares do you see in this picture?
(a) 12

ib) 13

ich 1

() 20 Fig. 4.2

A rice seller has a balance to measure any quantity of rice that could weigh between 1-40 kg
as a whole number, The minimum number of standard weights needed is

(a) 4 {hy 5 (c) & idy 7
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The probability that it will rain today is 0.5. The probability that it will rain tomorrow is 0.6.
The probability that it will rain either today or tomorrow is (L7, What is the probability that
it will rain today and tomorrow?

(a) 0.3 (by 0.25 (¢} 0.35 {d) 0.4
The determinant of the following matrix is

G -4 | 1

o 2 4 6

a O 4 8

o o0 -1
fa) 11 (b) —-48 {c) O (dy -24

Let A = (ay) be a n-rowed square matrix and I,; be the mairix obtained by interchanging the
first and the second rows of the n-rowed identity matrix. Then Al,, is such that its first

{a) row is same as the second row.

(b} row is same as the second row of A.

(¢} column is the same as the second colomn of A,

{d) row is all zero.

What is the maximum valoe of the function fix) = 2x’ -~ 2x + 6 in the interval [0, 2]7
fa) B (b) 10 fe) 12 idy 5.5

Given /224) = 13}, the value of radix r is

fa) 10 {b) 8 fc) 5 id) 6

The number of equivalence relations of the set {1.2,3.4} is

{a) 13 (h) 16 {c) 24 (d) 4

Which of the following propositions is a tautology?

(a) (pvyg)—p (b) pvig—p {c) pvip—=q (A p=(p—=q

Let B be a reflexive and transitive relation defined on a set D. A new relation E is defined
on set D such that

E={{ab)l{abie Rand (b.a)e R }
The relation E is

{a} a partual order (b)) a total order
{c) an equivalence relation {d) none of the above
Let B be a reflexive and transitive relation defined on a set D, A new relation E is defined

on set D such that
E={{ab)liable Randiba)es R }

A relation < is defined on the equivalemt classes of E such that E; £ E,; if there exisis ab
such that ag E|, b E, and {a,bje R. This relation is,

{a) a partial order {h) a total order
(c} an equivilence relation id} none of the above
A, B are two B-bit numbers such that A+B < 2* The number of possible combinations of A

and B is
(a) 27 by 2% {c) 2% (dy 2= 1
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e Pyt Py = 114
Probability that the unit digit is not 7 is 9/10.

Probability that the tens digit is not 7 is 9/10.

Probability that the hundreds digit is not 7 is 8/9,

So, the probahility that all the three digits are not 7 is (9/10) (9/10) (8/9) = 1825,

Let x = (L15252525...

1000 x = 10 x = 151, So, x = 151/990
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183,
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LT = = = T = i = T =

1%

The required value is. number of ammangement without restriction = number of arrangement

with restriction. That 1%

(B=1)! = (T=1)! 2! = 6! {7-2) = 3600

The converse is also true.
Total cases s 6 x 6% 6= 216
For real roots b° = 4 g¢

When b° = 36, ac can’t be 10, 11, 12...

When ac is 1, & can take the 5 values 2, 3, 4, 5, A,

Whenacis 2, eithera= 1, b=20ora=2 k=1 When ac = 2. b can iake the 4 values 3, 4,
3, 6. 50, total 4 + 4 = 8 possible values. Continuing this way, we find there are 43 possible

cases, Hence the required probability is 43/216.
Including O occupying the most significant position, the sum will be
2424446+ 8) (10000 + 1000+ 100+ 10+ 1=24x20x= E1111

. |

Out of these, 0 occupies the most significant place in 4! numbers. Sum of these will be

(N2 + 4+ 6+ 8) (1000 + 100+ 10+ 1) =6x20x 1111

I - IT gives the result.
Itis "Cy x *Cy /2 = 45

Och) is 2, implies hh = ¢ (e 15 the identity element of the group).

Now, (ghg "Wghg™) = ghig'g)hg™ = pthhyg ™ = gz~ = ¢.

S0, Oighg™) is 2.

log sin (x) > 0 = sin x > ¢” = | , which is impossible,

I
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Only when A, = 4 and 4 = 2, we have 2 eguations in three variables, giving infinitely many
solutions.

Let aRb, Since the relation is symmetric, bRa. Since transitivity holds good, aRb and bRa
imply bRb and aRa. If R has to be an equivalent relation, it has to be reflexive, ie., for any x
belonging to A, xRx should be valid. Hence R need not be reflexive. 5o it need not be an
equivalent relation. For example, letA = {1. 2. 3. Let B = {{1. 2, {2, 1. (1, 1), (2, 2}}. R 1s
both symmetric and transitive but not reflexive as (3, 3} is missing.

The set has 3 elements. 50 the power set has 2% = § elements.

It is 9,

Itis 18° + 6% +(4.5)°

Qut of the 8 available squares, & can be selected in "Cy = 28 ways. This includes the two
possibilities which are not allowed. These two possibilities are—One with top row empty and
the other with the bottom row empty. So, there are 28 — 2 = 26 possibilities.

The required number is 100 — (10 + 20 + 15+ 10+ 12 + 5 4+ B) = 20.

. Solving the three equanions we getn =9 and r = 3.

Consider the function fix) = x = cos (x). fi0) is 0 = 1 = =1, a negative number. f(x) is
f—{-I)=m+ 1, a positive number. 50, the function will have an odd number of roots (Ref
On. 54) in the interval [0, x]. Also, it cannot have infinitely many roots as cos (x) oscillates
in [-1, 1], while {v =) x increases monotonically and so infimite solution 15 impossible. Hence
the answer is option b.
It is 10° - P,
rr(- * .-:E - [ l:[-

r F r
S0, 7C, + ”{‘3 = J“E,,i etc., Using this, the given summation can be simplified 1o ﬂC.‘
The rank of a matrix is said to be N, if the determinant value of at least 1 sub-matrix of order
Nx Nis not O and all (N + 1) % (N + 1} is zero. So the rank of the given matrix is 1, as any

sub-mairix of order 2 % 2 has 0 determinant value and (1), & sub-matrix of order 1 x | has the
non-Fero determinant value of 1.

The number of elements in the power set of a set with n elements is 2°. The given set A has n
elements. S0, A * A will have n” elements. So, its power sel will have 2" elements.

ltis 1 = (0.6) (0.6) (0.6) = 0,784,

Let fix) = x4+ 1/ix.

Fia=1- 1’

fFiy=0= x=1%1

M= >0, forx =0 S0, x = 1. f (1) =2

F0) =0, as fis continuous at x = 0.

Jrhfh_r[nm = p.]TnH” + fih) = x.hf."nﬂﬂ + ll_l:‘lu_ﬂh] = fix)

So, Fis continuous for all x.



36, f(5) = _I-|I]-E."|:| p = (5} lim

38,

41.

=
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FIS+h)-f(5)

(h) - f(0)
% = 1(5) F'(0) = 6

k=)

E1
Distinct elements of [ J A, = 30 x 5/10 = 15
=1

N

Distinct elements of | ] B, = (# x 3/9 = /3
y=l
So.mf3=150rn =45
Given that 1, @, @ aretheroots of © = 1=0.80, 1 + 0+ @ =0; | x o0 % @' = @' = 1. The

given equation being a third degree equation has 3 roots. Letitbe a, b, c. We have a + b + ¢
= = (=3} and ab + bc + ac = 3 and abc = =7. Only option ¢ satisfies all these. Verify.

Consider the function &(x) = filx) - 2g(x)

&0} = ¢ 1)= 2. So, d(x) satisfies the conditions of Roll’s theorem in [0, 1]. So, ¢"(x) = f(x) -
2g'(x) has at least one 0 at C in (0, 1)

e, §(Ck= 0= fC) = 22'(C)

The only possibility is f(z) # 2 is true and the other two are false. So, f (1) =y

43, Kix) = 2fix) Mix) + 2g (x) g'(x).

So, k'(x) = 2f (x)glx) + 2glx) (= (x)) = 0 = hix) is constant. So, h{5) = 11

45. Let x = i’ Taking log on both sides, we get log © = i log (i).

47.

49.

s1.
5.

e™ = cos (B) + i sin (8). Putting 8 = n/2, we get ™ = |,

So, log x = i log (¢™) = i % in/2. log (x) = -%/2.

U2 __ 4 real number

The given decimal number can be written as

(1+2=22 41+ 2444+ 0=+ 1+ =240l + 2D

=20 e 2t 21 2% 2% 4 2% 4 2% 4 21 4 2" This has 10 one's,

We can arrange | or 2 or 3 or ... r things at a time.

Hence 1y = ¢

Number of ways of arranging 1 at a time is n

Number of ways of arranging 2 at a time is n°

Number of wavs of arranging 3 al a time 5 nete.,

S0, total number of possible permutations is:

nent+m 4+ . +n =nin-1 1 (=10

Apply change of base rule.

In an equation with rational coefficients, irrational roots and complex roots occur in pairs.

So, J5+47 + i as a root implies - 54T 4, -5 -YT v i, 547 +i. =547

- i, - ﬁ.. yﬁ— i, -.n'?—uﬁ -1, -.E+ﬁ - i, are also roots. An equation of degree n has
exactly n roots (with possible repetition of some roots). Hence the answer.
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By Descarte’s rule of signs, the number of positive real roots can't be more than the number
of changes of sign in f{x), in this case 3, as there are 3 change of signs in fix). The number of
negative roots can't be more than the number of change of signs in f{-x), Le., 2 in this case.
S0, altogether it can’t have more than 5 real roots {obviously 0 is not a root). But this being a
polynonual of degree 7, must have 7 roots. 50, at least 2 imaginary rools must be present.
If you draw the graph of f(x) between x = g and x = b, it should cut the x-axis either () or even
number of times. It will have as many roots as the number of times it s cutting the x-axis.
Ref Qn. 53. It cannot have more than 3 real roots. In an equation with real coefficients,
imaginary rools occur in pairs. Here fi0) and f{==) are negative. 50 in the interval (0, =) there
can be none or even number of roots. Since f{—1) is positive, it should have at least one root
in (=1, 0). Since f{0) is negative and f{s=<) is positive, it has at least 2 real roots, and not more
than three. So, it has to be 3 becauose if it is 2, the number of imaginary roots will be 3, which
is infeasible (since imaginary roots occur in pairs).

fi===) is positive and f{+ =) is also positive. But f{{(}) is negative. So, it should have at least 1
root between (==, (1) and at least one root between ({0, + =),

The remainder on division will be a first degree polynomial. Let it be Mx + N. So
fix)=(x-a) (x-p) Q@ + (Mx + N). (( is the gquotient). Putting x = &, fla) = Mo + N and
fiB) = MP + N. Solving we get the answer.

If the base is greater than 1, it will be —==, If the base 1s less than 1, it will be + <=, [f the base
is 1, it will be undefined.

We have x" + nax —b=(x—a;) (x—ay) ... (v - a,)

Differentinting both sides with respect to x and putting x = a,. we get the result.

lg ~ Bl = nimplies ~n<a-b<n

b -cl <mimpliecs -m<b-c<m

Adding both these mequalines,

={n+ m)=<d=c<n+ m, which is nothung but la = ¢l < n + m.

A may win in the first or second ...or o™ toss. So, the required probability 1s (1/2) + (12 +
(1/2y + ... Summation of this geometric progression is 23,

Any number can be expressed as the product of prime numbers in a unique way. 5o, 200!
written in this form will have a certain number of 2's and 5's. The number of 2's will be
maore thun the number of 5°s as each even number contributes at least one 2. The only way to
get a 0 is 10 multiply a 2 by 5. The momber of 5's will decide the number of zeroes.
The numbers 5. 10, 15, ... 2(8 cach contribute one 5. This totals to 40. The numbers 25, 50,
75, ..., 200 will contribute one more 5. The number 125 will contribute yet another. So,
totally 40 + 8 + | = 49 zeroes.

Consider a #n % n matrix. To find the determinant, we have to multiply each element of the
first row, with its cofactor, The cofactor is the determinant value of a (n - 1) % (n — 1) matrix.
The number of terms in the determinant value of a n x p matrix, Tin) =0 Ne-11=n % (n=-1)
TMn=2) ... = n! Here n! 15 given as T20. 50, n is 6.

It is defined if lxl = x> 0, i.e., Izl > &
If x 20, Ix] = x. S0, x > &, which has no feasible solution,
It x = (0 Ix]l = =x. 50, =x = x, which haz the solution x < (0.

The probability that the first ball drawn is white and the second black is (10/25) = {15/24) =
174,
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The probability that the first ball drawn is black and the second white is (15/25) x (10/24) =
14. So, the required probability is 1/4 + /4 = 1/2.

The m:ramc formula is x;,, = x + fixg) / f(x). Here x = [}, i, ¥ — b = ), Taking
fix) = * — b, we get the answer,

The required value of x is, x =~/ 20+ x . Solving, we get x = -4 or 5

PIAMB) =1-PAwB =1 -(PA) + PIB) + PIA N B)) = 0.39.
By Lagrange's mean value theorem, in the interval [0,5], there must exist a constant C in
(0, 5) such that g(C) = (g(5) - gi0)) / (5-0) = = 576

The first element of A may be mapped to any one of the n ¢lements of B. The second element
to any one of the remaining n — | elements. Proceeding this way, the m'" element can be
mapped to one of the remaining (n - m + 1} elements of B. So, we haven x (n -} x (n - 2)
o ln—m o+ 1) ="P_ possible ways.

In a set, order of the members and repetition 1s immateral.

It is not reflexive as =3 R =3 is not true. It is not irreflexive as 2 B 2 is true. It is not
symmetric as -3 K 3, but 3 /& -3 is not true. It is anti-symmetric as, if @ Rb and & Ra are both
true, then a = b.

Wehave | R2and 2R 1, but 1 R 1 is not true. So, R is not transitive. We have 4 R 3, but 3
R 4 i3 not true, So, K is not symmetric. Also, | R 2 and 2 R |, but 1 # 2. 50, R is not anti-
symmetric.

A relation is a function if and only if each element in the domain has a unigue image. (a) is
not a function as the element 1 has two images 2 and 3. (d) is not a function as the element 3
in the domain has no image.

All three can be proved by Pigeon-hole principle.
The roots are given by x = [—bi W b —4::;:]."2-:1

Differentiating both sides, treating ¢ as a variable, dx = dcf  B* — 4 ac

For dx to be less than 5 % 107, de should be to the accuracy of approximately 8 x 107 {check
by putting b =<2, a = | and ¢ = log 2, and solving the above equation).

The determinant of a mairix equals the product of its eigenvalues.

M has n rows. If all the elements of a row are multiplied by 2, the determinant value becomes

2 x 5. Multiplying all the n rows by 2, will make the determinant valoe 2" x 5 = 40. Solving,
n= 3.

To ensure 5 digit accuracy, the error term X 3(2n+2)! should be less than 5 x 10°° Solving,
we get =7,

All are parallel lines, but only the second line has chances of bounding the convex region.

Substitute and verify. The solution can also be obtained like this—The complementary r:qua—
tion is D% + 3 D + 2 = 0. This has D = -1, =2 as the roots, Hence the solution is: Ce™
CIE'-lr.
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120, By definition "P = (0 is true means that 7("F) V @ is true, The proposition “P V (P = ) is
nothing but “P V (P V (), ie, "P V (. The trueness or the falsity of this cannot be
determined from the given proposition.

121 600 = 5 = S % 3 » 2 % 2 % 2. Any factor of 600 can be obtained by choosing 1. 2, 3 or not
two's at all, i.e.. 4 ways of selecting two. Similarly, there are 2 ways of choosing 3, and 3
ways of choosing 5. So, there are altogether 4 = 2 = 3 = 24 different ways. This includes |

(corresponding to choosing no two's, no three's and no five's) as well as 600 (by choosing
all the 2's, 3's and 5's).

] 2 3
122. It can be written as 4 5 6
441 542 6+3

1
S0, |4
5

1 23 1 23
=4 5 6+14 5 6=0+0=0
173 M43

2 L

=M=

123. None of the elementary operations affects the rank.

125, The order of a subgroup should divide the order of the group. 11 being a prime number,
number has no proper divisor and hence it can't have any proper sub-group.

126. We have (AB) = B'A". Since A and B are symmetric matrices, A' = A and B' = B. Hence the
answer.

128, P(A w B) = P(A) + P(B) - PIA  B)
ie., PIA U B) + P(A n B) = P(A) + P(B)
Since P(A M B) cannot be negative, P(A ' B) = Pid) + P(B)
130, (x*y)* = (3*¥) (x*¥) = (x%y) (y*x) = x* (%)) *x=x%"*x
= x*x® ¥ = .xl"}'z.
132, Number of strings of length 1 15 n.
Mumber of strings of leagth 2 is n - L
MNumber of strings of length 3 is m — 2, eic.
Number of strings of length n — 1 is 2.
Mumber of strings of length = is 1. .
Totallv, 1 + 2+ 3 ... + n=nin+l) /2
134. We have 2K5 and SR2. If it is transitive, then 2R2, but it is not, as 2R2 means 2 is nol egual
to 2, which is wrong.
136. A=s{(AnB)Uu(An B)
PAY=PANB+PAN B)
=+ R
142, 1 is the identity element as | LCM @ = a LCM | = a, for any a belonging to the set. What is
the inverse of 37 If it is v, then 3 LCM v = v LCM 3 = 1. No such v can be found.

143. 24 is the identity element, as 24 GCD x = x GCD 24 = x, for any x belonging to the set. But
inverse doesn’t exist,
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The total aumber of possible functions is 7™, If it 15 to be 10, then n = 10 and m = 1.
l=x) = fl-x)[f{=x} + fix}]. If T 15 even then fi—x) = fix).
S0, gl-x) = fix)[fix) + fi-x)] = g(x). Hence g is even if fis even.
00 is a generator, as all the cube roots of wnity can be expressed as powers of 0.
For similar reasons, " is also a generator, as ® = () and 1 = (©7)".
X log x = log x / (1/x). Apply L'Hospital™s rule.
Whenever fia) and f{b) are of different signs, then f has odd number of roots (at least one)
between « and b.
Let S=x+2¢ + 30+
=1+ 270 ¢
S—xS=x+r +r+..=xl -/ (l=x)=x/(l~x)
(1-x)8=x/(1-x)So, 8=x/(1=x)
Another way of doing this is:
50x=EkM = dide 2F = dide [ 21 — 2] = W) - 5
So S=x/(1-x)
A linear transformation £ satisfies F (mx, mv) = mF (x, v) and
Fla+b c+d)=Fia, o)+ F b ). Option (b) does not satisfy this while the others do.
Eigenvalue m satisfies the equation 1A — mfl = 0. Put m = 0. We get 1Al = 0, which is given to
be true. So, m = 0 is an eigenvalue.
Each print is a k-wuple [1. /2..., #k — such that
Nelhzitz..zizl.
Hence the problem reduces to choosing k integers, with repetitions allowed, from 1,2, 3..., N
— which is ** ¥~ 'C*. This is because any such selection, if written in ascending order will
satisfy the conditions and any solution will be a selection.
Square of an odd number is an odd number. Square of an even number is an even number. If
you add two odd numbers, you get an even number. As a result, (odd number)® + (odd
number)’ = even number. Since no even number can be a square of an odd number, options
a, b, and ¢, cannot be cormect,
Square of an odd number is an odd number. Square of an even number is an even number. If
you add two even numbers, you get an even number. As a resalt, {even number)” + (even
number)’ = even number. Since no even number can be a square of an odd number, options
a, b, and ¢, cannot be correct.
You can venfy by constructing truth table for an implication, say, P — Q and its contrapositive
0— P
Let us prime factorize the number, 637245 s S 3= 3 = T w7 = 17 = 17, The word we are
looking for must have the letter corresponding to 17, which is Q.
Let us prime factorize the number., 124950 = 5 x5 x 2 x 3 x 7 = T = 17. The word we are
loeoking for must have the lener corresponding to 17, which is Q. It 13 not a bad idea 1o guess
Q) will be immediately followed by a U. The code for U is 21. We are lefi with 5 x 52 2 % 7.
It the remaining letters are 4, it has to be E, E, B, G. But there is no 6-letter word with the

letters @, U, E, E, B, G. S0, let us assume that there are only 3 remaiming letters. The
possible codes for these 3 letters are — (25,2.7), (10,5.7), (5,5,14). This means the possible
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letters are = (Y, B, G). (1, E, G ), (E, E, N). Remember () and U are the other 2 letters. It is
not difficult to find (E, E, N) is the corréct one and the word is QUEEN.

Let us prime factorize the number. 3135 = 3 % 5 x 11 x 19. The alphabet with the code 19
must be present in the word we are Jooking for, It is 5. The alphabet with the code 11 must
also be present in the word we are looking for. It is K. We are left with the factors — 3 and 5.
They may account for the single alphabet O (this has the code 15} or they may account for
the alphabets — C and E. Let us pursue our search with the alphabet O, We are looking for a
word made up of the letters — 5§, K, O. No such word exists. Since 3125 1s same as 3125 x 1.
the alphabet with code | can be used. So the alphaber A can also be used. So, we are looking
for a word made up of 5, K. O, A, The word is SOAK. If 3 and 5 account for the alphabets —
C and E, we are looking for a word made up of 8, K, C, E. Since the alphabet A can also be
used, the word is CAKES.

Let us prime factorize the number. 1265 = 5 = 11 ® 23, The alphabet with the code 23 must
be present in the word we are looking for. It is W. The alphabet with the code 11 must also
be present in the word we are looking for. 1t is K. We are left with the factor 5. It represents
the alphabet E. We are looking for a word made up of the letters—W, K. E. No such word
exisls. Including the alphabet A, we are looking for a word made up of the letters—W, K, E
and A. It could be WEAK or WAKE.

The largest 10-digit number is 9876543210, which is pot the correct answer as it is not
divisible by 4. Mote that a number is divisible by 4 if the last two digits are divisible by 4.
The number we are looking for cannot be got by swapping the 1 and 0. Let us try permuting
the last 3 digits—2, 1, and . Since we are for the largest number, we need o try in the
order— 120, 102, 021, 012, Since 120 is divigible by 4, the comrect answer is 9876543120,
The largest 10-digit number is 9876543210, which 15 not the correct answer as it 15 not
divisible by 8. Note that a number is divisible by 8 if the last three digits are divisible by 8.
The number we are looking for cannot be got by swapping the 1 and 0. Let us try permuting
the last 3 digits—2, 1, and 0. Since we are looking for the largest number, we need to try in
the order—120, 102, 021, 012. Since 120 is divisible by &, the commect answer is 9876543120,

The smallest 10-digit positive number is 1023456789, which is not the correct answer as it is
not divisible by 8. Note that a number is divisible by & if the last three digits are divisible by
8. The number we are looking for cannot be got by swapping the | and 0. Let us try
permuting the last 3 digits—7, B, and 9. Since we are for the smallest number, we need to try
in the order—T789, 798, 879, 897, 978, 987, none of these is divisible by 8. Let us enlarge our
search domain by permuting the last 4 digits—6, 7, &, and 9. We need 1o try in the order—
6789, 6798, 6879, 6897, 6078, 6987, 7689, T6UR, TR69, TBU6, TI68, T9B6 etc., The first
number in this order that is divisible by 8 is 7896, So, the number we are looking for is
1023457R96.

A number is divisible by 11 if the difference of the sum of the numerals in the odd numbered
positions and the sum of the numerals in the even numbered positions is divisible by 11.
Consider the largest number—9876543210, The sum of the numerals in the odd numberad
positions is 25 (94745434 1), The sum of the numerals in the even numbered positions 158 20
{B4+64+4+240), The difference is 5, which 15 not divisible by 11. S0, 9876543210 is not
divisible by 11. We have to permute the numerals so that the sum of the numerals in the odd
numbered positions becomes 28. This is because the sum of the numerals in the even num-
bered positions will then become 17, making the difference 11, which is divisible by 11. This
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can be achieved by swapping 4 and 1. The number is 987651324}, This is divisible by 11.
The numerals in the odd numbered positions are 9, 7, 5, 3, 4. Arranging them descending
order {because we are in the look out for the largest number), we get 9, 7, 5, 4, 3, as the
cormect order of the numerals in the odd numbered positions. Deing the same with numerals
in the even numbered positions. the correct order of the numerals in the even numbered
positions will be 8, 6, 2, 1, (0 Therefore the largest 10-digit integer, containing all the
numerals 1,2,3.4.5,6,7,8.9.0 that is divisible by 11 15 9876524130

185. Each cut should give him a face of the cube. A cube has 6 faces.

156. To get as many peces as possible, each line must cut all the existing lines at the non-
intersecting points.

AN
LS

187. To get as many pieces as possible, each line must cut all the existing lines at non-intersecting
points.

|

188. A diagram will make it easy to compreliend.

)

It is casy to find that the can labeled 25 Paise must have 5 paise coins in it. So, the can
labeled 10 Paise, must have 25 paise coins in it

189, The can labeled 5/10 paise.
A diagram will make it easy to comprehend.

—

The can labeled 5/10 Paise will have either all 5 paise or all 10 paise. If the coin you
inspected is a 5-paise coin, the can labeled 5 Paise must have the 10 Paise coins in it. If the
coin you inspected is a 10 Paise coin, that is the can you are looking for.
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191.

192,

193,
194,

195,

196,
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MO in Compuier Science

There are 5! ways of distributing the 5 letters to the 5 envelopes. Out of these, there is only
one way that correctly distributes the letters to the envelopes.

In 1 hour, Priva can walk to her school 10 times.

A5+ ({m-—9) = [0
mi

Let m be the number of tests he took. His average is

Equating the average 1o 9 and solving for m, we get m = 435,
A=6B=8 X=5 and Y =9 is another possible answer.
| machine can cut 10 papers in 10 minutes,

| machine can cut 1 paper in 1 minute.

20 machines can cut 20 papers in 1 minute.

20 machines can cut 200 papers in 10 minutes.

Another way to reason out is to consider the 20 machines as two groups of 10 machines
each. Each group can cut 100 papers in 10 minutes. So, together they can cut 200 papers in
10 minutes. So, the statement—10 machines can cut 100 papers in 10 minutes, expressed
algebraically is, 100 machine-minvtes is equivalent to 100 papers. The question expressed
algebraically is, finding the number of minutes (let us call it) m, such that 20 x m = 200.
| machine ¢can cut 10 papers in 10 minutes,
| machine in 1 minute can cut 1 paper.

5 machines in | minute can cut 5 papers.

5 machines ia 60 minutes can cut 300 papers.

Another way to reason out is to understand the fact that what could be done by 5 machines in
| hour is essentially same what could be done by 10 machines in 30 minutes,

So, the statement—10 machines can cut 100 papers in 10 minutes, expressed algebraically
ig, 100 machine-minutes is equivalent to 100 papers. The question expressed algebraically is,
what is the equivalent of 300 machine-minutes (the 300 is 5 machines x 60 minutes).

It is obvious that Varma runs faster than Patil. By the time Varma finished running 80 melers,
Patil could run only 70 meters. By giving a head start of 10 meters, they will be tied when
they are 20 meters to the finish line. Since Warma rons faster than Patil, he will cover the
remaining 20 meters before Patil.

The least common multiple of 5. 7, and 9 is 315. If the six-digit number- 123ABC is exactly
divisible by 5. 7, and 9, it has to be a multiple of 315. The number 123ABC can be writlen as
123000 + ABC. Dividing 123000 by 315 leaves the remainder 150, 50, ABC must leave a
remainder of 165 when divided by 315. This gives us the number 123165, Adding 315 or any
multiple of it still gives us a number exactly divisible by 5, 7, and 9. S0, there are 3 possible
numbers — 123165, 123480 (123165+315), and 123795 (123165+315+3135).

Let the length of the train be A.

A = 1720 km.

Let the length of the tunnel be C.

A+C = 172 km.

50, the length of the tunnel 15 %20 km. i.e., 450 meters.
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First assume only Mam''s statement is troe. The story with this assumption reads ...
Subbu ate it. Joshi didn't eat it. Kumar ate it...

This is a contradiction. So Mani's statement is not true.

Assume only Subbu’s statement 15 true. The story with this assumption reads ...
Subbu didn't eat it. Joshi ate it. Kumar ate it. ..

This is also a contradiction. So Subbu’s statement is also not true.

Assume only Kumar's statement is true, The story with this assumption reads ...
Subbu didn't eat it. Joshi didn't eat it. Kumar didn’t eat it. Joshi ate it.

This is also a contradiction. So Joshi's statement is also not true.

Assume only Joshi's statement is true. The story with this assumption reads ...
Subbu didn’t eat it. Joshi didn't eat it. Kumar ate it. Joshi didn’t eat if.

This is not a contradiction. So Joshi's statement is the true statement., Accordingly, Kumar
ale il

Addition of two 2-digit numbers cannot be greatér shan 198, So, Cis 1.

AB can be written as 10A + B.

S0, AB + BA = 1Al can be written as (10A + B) + (10B+A) = 100 + 10A + |
Simplifying,

11IB = 10} - A

Since 11B 15 a multiple of 11, 101-A has to be a multiple of 11. This can happen only if A is
2. 50, C=], A=2, B=9, Hence A + B + C s 12,

Fill the 5 liter can.

Pour it into the 3 liter can.

The 5 liter can will be left with 2 liters of water.

Empty the 3 liter can.

Transfer the 2 liters in the 5 liter can to the 3 liter can.

The 5 liter can 15 now empty.

Fill it from the bucket.

Fill the 3 liter can {(which is having 2 liter now) from the 5§ liter can.

What is left in the 5 liter can will be 4 liters.

No generality is lost by assuming, Raman ran towards the closer end of the tunnel, say A, and
Gopal ran towards the farther end of the tunnel, say B. Let the length of the tunnel be v miles.
Time taken by Raman to reach the end of the tunnel is 2wW75 hours (since distance traveled is
2vw/5 and the speed is 15 miles/hour). Time taken by Gopal to reach the far end of the tunnel
15 3v/75 hours (since distance traveled is 3%/5 and the speed is 15 miles/hour).

The train entered the tunnel when Raman just reached it and the train was at the other en
of the tonnel when Gopal just reached it. This means the train took 3w75 = 2475 = w7
hours 10 cover the tunnel.

Speed of the train = Distance covered / Time taken to cover

Distance covered is v miles.

Time taken is w75,

Therefore, the speed of the train is 75 miles/hour.
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203. Let us call the bulbs A, B, and C. Switch on one of them, say A. Wait for a couple of minutes
and switch it off. Now, switch on another bulb, say B, and enter the room. The bulb that is
glowing corresponds to the switch B. Touch the other 2 bulbs. The one that is warmer
corresponds to the switch A. The left out bulb corresponds to the swiich C.

204. Find the time taken for the bikes to collide. It 15 2 hours. Distance traveled by the bird in 2
hours is, 200km.

205. The standard weights are 1kg, 3kg. and 4kg.

206. The shortest distance between the two squares is 10m. To cover this distance using the
minimum'_numhcr of metal sheets, the sheets have to welded diagonally. The diagonal mea-
surés +/ 2, 5o, we need Iﬂfﬁ sheets, So, we need 8 sheets,

208. The weights are 1kg, 3kg, 9kg, and 2Tkg. With these weights he can weigh anvthing between
| - 40kg as a whole nnmber.

209. P(A o B) = P{A) + P(B) - P(A — B)

PIAAB)=054+06-07=04

212. f(x) = 4x - 2. f(x) increases if f'(x)>0. ie., fix) increases if x>'%. So, maximam value is
attained at x = 1.

213, -,II..'ﬁr2 +2r+4 = r+3. Solving, r = § or 1. Since negative radix is illogical, r = 5.

214, {(1,1), (2,2}, (3,3), (4,4)} is an equivalence relation and part (subset) of any other set that is
an equivalence relation, as any equivalence relation has to be reflexive.

We cannol construct another equivalence relation by adding a single ordered pair as sym-
metric property should hold good. Let us find how many equivalence relations can be got by
adding 2 ordered pairs. If we add (1,2), we need to add (2.1), to satisfy the symmetric
property. Since there are 4 elements, 2 elements can be selected in J‘L'.': = 6 ways. Similarly,
gomé equivalence relations can be got by adding 4 ordered pairs, like adding (1.2), (2.1},
(3,4), (4,3). Possible cases covered under these category is 'C, / 2 = 3 ways. Likewise the
number of possible equivalence relations that can be got by adding 6 ordered pairs, like (1,2),
(2,3), (3,00, (2,1), (3,2), (1,3), will be *C:_ = 4, There is only one possible equivalence relation
by adding 8 ordered pairs. 5o, totally 15 possible equivalence relations can be goL



