| ALGEBRA

L
EXERCISE
211. Iflog, x + log, y > 6, then the least value of x + y is
(A) 4 (B) 8 (C) 16 (D) 32
4 k
212, Suppose f(x, n) = Z logy (;), then the value of x satisfying the equation f(x, 10) = f(x, 11)
k=1
is
(A)9 (B) 10 (O 11 (D) none
213. If one root of the equation x2 - Ax + 12 =0 is even prime while x2 + Ax + p = 0 has equal roots,
then uis
(A) 8 (B) 16 (C) 24 (D) 32
214. If the roots of the equation ax2 + bx + ¢ = 0, are of the form o/(a. — 1) and (o + 1)/a., then
the value of (a + b + ¢)?is
(A) 2b2 - ac (B) b2 - 2ac (C) b2 - 4ac (D) 4b2 - 2ac
215. The maximum value of the sum of the AP 50, 48, 46, 44, ... is
(A) 648 (B) 450 (C) 558 (D) 650
216. If x2 = yb = z¢, where a, b, ¢ are unequal positive numbers and x,y,z are in GP, then a3 + ¢3
is
(A) > 2b3 (B) > 2b3 (C) < 2b3 (D) < 2b3
217. If0<[x]<2;-1<[y]l<1land1l<[z] < 3. where[*] denotes the greatest integer function,
[x]+1 [yl [z]
then the maximum value of the determinant | [XI  [yl+1  [z] | g
[X] [yl [z]+1
(A) 2 (B) 4 (C) 6 (D)8
218. The equations Ax -y =2, 2x - 3y = =), 3x — 2y = -1 are consistent for
(A) r=-4 (B)L=-1,4 (C)r=-1 (D)r=1,-4
RER
2 2 11
219. IfP=| 1 J3|, A= [0 1} and Q = PAPT, then pT (Q2°95)p is equal to
2 2
1 2005
A) {1 2005} (B) g 2005 © 5 ) 1 g
0 1 1 0 -5 1 0 2005
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If A = Osuchthat A" = Ifor 1 <n <4, then (I - A)!is equal to
(A) A4 (B) A3 (O)I+A (D) none of these

The solution of x = 1 = (x = [X]) (x = {x3}) (wher [x] and {x} are the integral and fractional
part of X) is
(A) x e R (B) x e R~ [1, 2) (O xell,2) (D) x e R ~[1, 2]

The value of p for which both the roots of the equation 4x2 — 20px + (25p2 + 15p - 66) = 0,
are less than 2, lies in
(A) (4/5, 2) (B) (2, ) (C) (-1, -4/5) (D) (-,-1)

If a, b, ¢, d are positive real numbers suchthata+ b+ c+d=2,thenm = (a+ b) (c+d)
satisfies the relation
(A)0O<m<1 (B)1<mx<?2 (C©)2<m<3 (D)3<m<4

Suppose a, b, care in AP and a2, b2, c2arein GP. Ifa>b >canda + b + c = 3/2, then the
value of a is

1 1 1,1 11
AR ()5 ©3+5 O3+ 12
2

X cosx eX
If f(x) = tsa“;);( X %5, then the value ofJ. f(x) dx is equal to
(A) 5 (B) 3 (O1 (D)0

aldil
If the value of the determinant % fl) 1| is positive, then
C

(A)abc>1 (B) abc > -8 (C) abc < -8 (D) abc > -2

3 -30
Ifax -y = [3 3 2} and 2y + x = [_41 ‘11 _54}, then

30 2 -11 1 -2 3 1 1 -2
(A)><+y=[03 2] (B)x—[l 5 0} (C)x-y=[ }(D)Y—[ 1_2}
~“1+iW3 -1-iW3

2i 2i .

IfA = ,i= /-1 and f(x) = x2 + 2, then f(A) equals
1+i3 1-iV3 V-1 69 (A)ed
2i 2i
10 3-W31r1 o 5-i3

wli ¢ ® 525 oF3P |k Jeers

If the matrices A, B, A + B are non singular, then [A(A + B)'B]™, is equal to
(A) A + B (B)A+B (OOAA+B)? (D) None of these
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The number of solution of |[x] - 2x| = 4, where [*] denotes the greatest integer<x, is

(A) infinite (B) 4 (C)3 (D)2
21 10

If Zai = 693, where a,, a,, ...,a,; are in AP, then the value of Za2r+1 is
i=1 i=0

(A) 361 (B) 363 (C) 365 (D) 398

If log, (@ + b) + log, (c + d) > 4. Then the minimum value of the expressiona+b +c+dis

(A) 2 (B) 4 (©) 8 (D) none of these
a+x b C
Ifxyz = - 2007 andA=| @ DP+Y € | =0 then value of ayz + bzx + cxy is
a b c+z
(A) 2007 (B) 2007 (C) 0 (D) (2007)2

1 r 2; n
2 n n
IfA = . n(n+1) net | then value of Ar s
—-— r=1
(A) n (B) 2n (C) n2 (D) -2n

If A is an orthogonal matrix, then A-1, equals
(A) A (B) A (C) A2 (D) none of these

If A is a square matrix, then adj AT - (adj A)T is equal to
(A) 2]A| (B) 2|A] 1 (C) null matrix (D) unit matrix

The sum of all values of x, so that 16(*+3x-1) _ g(x*+3x+2) s
(A) O (B)3 (C)-3 (D) -5

If o, B, v are the roots of ax3 + bx + ¢ = 1 such that a. + B = 0, then
(A)c=0 (B)c=1 (C)b=0 (D)b=1

If p,q,r are three positive real numbers are in AP, then the roots of the quadratic equation
px2 + gx + r = 0 are all real for

> 443 (B) ‘g ~7| <43 (C)allpandr (D)nopandr

(A) ‘f, -7

If the arithmetic progression whose common difference is none zero, the sum of first 3n terms
is equal to the sum of the next n terms. Then the ratio of the sum of the first 2n terms to the
next 2n terms is

(A) 1/5 (B) 2/3 (C) 3/4 (D) none of these

If A is square matrix of order n, a = maximum number of distinct entries. If Ais triangular
matrix, b = maximum number of distinct entries. If A is a diagonal matrix. ¢ = minimum
number of zeros. If Ais a triangular matrixifa+ 5=c+ 2b

(A) 12 (B) 4 (C) 8 (D) None of these



242,

243.

244,

245,

246.

247.

248.

249,

250.

251.

252,

253.

Matrix M, is defiend as M, = [rfl r;l} ,r e N value of det (M,) + det (M,) + det (M,) +....+

det (M,q07) is
(A) 2007 (B) 2008 (C) 20082 (D) 20072

The matrix [(1) (1)} is the matrix reflection in the line

A)x=1 B)x+y=1 Qy=1 (D)x=vy
8 -6 2

If the matrix A = —26 _74 _k4 is singular, then ) is equal to

(A) 3 (B) 4 (C) 2 (D)5

If the roots of the quadratic equation ax2 - 5x + 6 = 0 are in the ratio 2 : 3, then‘a’ is equal
to
(A) 3 (B)1 (C) 2 (D) -1

If the sides of a right angled triangle form an AP, then the sines of the acute angles are

V5-1) [[{5+1
OER ®) 3.5 (© \/[ 5 ]\/[ 2+] 022

Ifx € {1,2,3....9} and f, (x) = xxx.x (n digits), then fr% (3) +f,(2) is equal to

(A) 2f,(1) (B) f,2(1) (C) fn(1) (D) =f,n(4)
=i 1 -1
IfA = [—i i} and B = [_1 },then A8 equals
(A) 128B (B) -128B (C) 4B (D) -64B
19
If Xy, X5, «+ueey X59 @rein H.P. and x,, 2, x,, are in G.P., then Z Xr Xr11 =
r=1
(A) 76 (B) 80 (C) 84 (D) none of these

xi+1)"
If m and x are two real numbers, then g2micot'x | —— | (wherei= /-1 )is equal to
€ xi—1

(A) cos x +isinx (B)ym/2 (O1 (D)(m+1)/2

If |z-iRe (z)] = |z-1Im (2)|, (wherei= ,/.1), thenzlieson

(A)Re (z) =2 (B)Im (z)=2 (C)Re (z) + Im (z) =2 (D) none of these
If z be complex number such that equation |z - a2| + |z - 2a] = 3 always represents an
ellipse, then range of a (e Rt) is

(A) (1, 2) (B)[1, V31 (©) (-1, 3) (D) (0, 3)

The total number of integral solution for x, y, z such that xyz = 24, is
(A) 3 (B) 60 (C)90 (D) 120
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If a, b, c are odd positive integers, then number of integral solutions ofa+ b + ¢ =13, is
(A) 14 (B) 21 (C) 28 (D) 56

Number of point having position vector
ai+bj+ck wherea, b, c e {1, 2, 3, 4, 5} such that 22 + 3°+ 5¢is divisible by 4 is-
(A) 140 (B) 70 (C) 100 (D) None of these

zn
x3 +1+x8 .
Number of terms in the expansion of T (wheren e N) is

(A)Zn +1 (B) n+2C, (C)2n+1 (D)nZ+n+1

If 540 is divided by 11, then remainder is a and when 22993 js divided by 17, then remainder is
B, then the value of B — ais

(A) 3 (B)5 (C)7 (D)8
10
X 3

The term independent of x in the expansion of 3 + ? is
(A) 5/12 (B) 1 (C) 1oc, (D) none of these

- . . 2 5
The probability that the length of a randomly chosen chord of a circle lies between 3 and 3
of its diameter is
(A) 1/4 (B) 5/12 (C) 1/16 (D) 5/16

Adie is rolled three times, the probability of getting a large number than the previous number
is
13

(A) oo (8) = (© o (D) 1o

A dice is thrown (2n + 1) times. The probability that faces with even numbers appear odd
number is times is

2n+1 n+1 n
2n+3 (B) 2n+1 (© 2n+1

(A)

(D) none of these

If x, = cos (n/3") —i sin (n/3"), (wherei = |/_1). then value of Xx;- X,-... =, is
(A) 1 (B) -1 (C) -i (D) i

Letz, =6+iandz, =4 -3i(wherei = ,/_1). Let zbe a complex number such that

Z2-Z b o
arg (22 ~ ZJ =5 then z satisfies

(A lz-(GB-Dl=5 @B)Iz-G-Dl=4y5 (Olz-(5+DI=5(D)|z-(5+0)]=45

100
If z# 0, then J.X:O [arg|z|] dx is (where [*] denotes the greatest integer function)

(A)O (B) 10 (C) 100 (D) not defined
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The maximum number of points of intersection of 8 circles, is
(A) 16 (B) 24 (C) 28 (D) 56

Every one of the 10 available lamps can be switched on to illuminate certain Hall. The total
number of ways in which the hall can be illuminated, is
(A) 55 (B) 1023 (C) 210 (D) 10!

The total number of 3 digit even numbers that can be composed from the digitis 1, 2, 3, ....,
9 when the repetition of digits is not allowed, is
(A) 224 (B) 280 (C) 324 (D) 405

The number of ways in which a score of 11 can be made from a through by three persons,
each throwing a single die once, is
(A) 45 (B) 18 (C) 27 (D) 68

The greatest coefficient in the expansion of (1 + x)2"+2s

(2n)! (2n +2)! (2n+2)! (2n)!
Ay B Lo © hin ) ®) fin =11

The first integral term in the expansion of (\/5 + 32)°% isits
(A) 2nd term (B) 3rd term (C) 4th term (D) 5th term

The number of irrational terms in the expansion of (21/5 + 31/10)55 jg
(A) 47 (B) 56 (C) 50 (D) 48

10 bulbs out of a sample of 100 bulbs manufactured by a company are defective. The
probability that 3 out of 4 bulbs, bought by a customer will not be defective, is
(A) 4C3/100C4 (B) 90C3/96C4 (C) 90C3/100C4 (D) (90C3X10C1)/100C4

Two persons each makes a single throw with a pair of dice. The probability that the throws
are unequal is given by

1 73 51
(A) &3 (B) &3 ©) & (D) none of these

LetA=4{1, 3,5 7,9} and B = {2, 4, 6, 8}. An element (a, b) of their cartesian product
A X Bis chosen at random. The probability thata + b =9, is

(A) 1/5 (B) 2/5 (C) 3/5 (D) 4/5

The point of intersection of the curves arg (z - 3i) = 3n/4 and arg (2z + 1 -2i) = n/4

(wherei= /_71)is
(A) 1/4 (3 + 9i) (B) 1/4 (3 - 9i) (C) 1/2 (3 + 2i) (D) no point

For all complex numbers z,, z, satisfying |z,| = 12 and |z, - 3 - 4i| = 5, the minimum

value of |z, — z,] is
(A)O (B)2 Q)7 (D) 17

If|z-i| <2and z, =5 + 3i, (where i = ,/_1 ) then the maximum value of |iz + z,]| is

(A)2 + 31 (B) 7 (C) V31 -2 (D) V31 +2
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If |z- 1] + |z + 3| <8, then the range of values of |z - 4|, (wherei= /_1)is
(A) (0, 7) (B) (1, 8) (C) 1, 9] (D) [2, 5]

In a plane there are 37 straight lines, of which 13 pass through the point A and 11 pass
through the point B. Besides, no three lines pass through one point, no lines passes through
both points A and B, and no two are parallel, then the number of intersection points the lines
have is equal to

(A) 535 (B) 601 (C) 728 (D) 963

The number of six digit numbers that can be formed from the digits 1, 2, 3,4, 5, 6 and 7, so
that digits do not repeat and the terminal digits are even is
(A) 144 (B) 72 (C) 288 (D) 720

In a polygon, no three diagonals are concurrent. If the total number of points of intersection
of diagonals interior to the polygon be 70, then number of diagonals of polygon is :

(A) 8 (B) 20 (C) 28 (D) None
The coefficient of al® b7 c3 in the expansion of (bc + ca + ab)10is
(A) 30 (B) 60 (C) 120 (D) 240
If (1 +x+x2)"=a,+a;x+ ax%...... + a,,x?". Then value of aj + a5 + a¢ ....... is equal to
(A) 37 (B) 3n+1 (C) 31 (D) None of these
10 n
C
The value of Z r nc - is equal to
r=1 r-1
(A) 5(2n -9) (B) 10n (©)9(n-4) (D) None

If two events A and B are such that P(A) > 0 and P(B) = 1, then p(A / B) is equal to

1-P(A UB) P(A)

(A) 1 - P (A/B) (B)1-P(A/B) ©) ~p@) (®) p®)

Two numbers x and y are chosen at random from the set {1, 2, 3,....,30}. The probability
that x2 — y2 is divisible by 3 is
(A) 3/29 (B) 4/29 (C)5/29 (D) none of these

Consider f(x) = x3 + ax2 + bx + c. parameters a, b, c, are chosen, respectively, by throwing
a die three times. Then the probability that f(x) is an increasing function is
(A) 5/36 (B) 8/36 (C) 4/9 (D) 1/3

Number of solutions of the equation |z|2 + 7Z = 0 is/are
(A) 1 (B) 2 (C) 4 (D)6

1+ +(1-i°=
(A) 15i (B) -15i (C) 15 (D)o

If 1, o, ©?,.... o1 are n, nth roots of unity, then the value of (9 - ®) (9 - ®?).....(9 - @"1)
will be

9" _1 9" +1
D
(D) 8

(A) n (B)O ()
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The number of non-negative integral solutions to the system of equations
X+y+z+u+t=20andx+y+z=>5is-
(A) 336 (B) 346 (C) 246 (D) None of these

If 'n’ objects are arranged in a row, then number of ways of selecting three of these objects,
so that no two of them are next to each other is :
(A) "=3C, (B) "3C, (C) n2C, (D) None

The sum of 20 terms of a series of which every even term is 2 times the term before it, and
every odd term is 3 times the term before it, the first term being unity is

(A) (%) (610 - 1) (B) (;) (610 - 1) (C©) @) (610 - 1) (D) none of these

A fair coin is tossed 100 times. The probability of getting tails 1, 3, ..... 49 times is
(A) 1/2 (B) 1/4 (C)1/8 (D) 1/16

A six-faced fair dice is thrown until 1 comes. Then the probability that 1 comes in even
number of trials is
(A) 5/11 (B) 5/6 (C)6/11 (D) 1/6

LetA={2,3,4,5}andletR = {(2, 2), (3, 3), (4,4),(5,5), (2,3),(3,2),(3,5), (5, 3)} be
arelationin A. Then R is

(A) reflexive and transitive (B) reflexive and symmetric

(C) reflexive and antisymmetric (D) None of the above

If the heights of 5 persons are 144 cm, 153cm, 150 cm, 158 cm and 155 cm
respectively, then mean height is-

(A) 150 cm (B) 151 cm (C) 152 cm (D) None of these

Arithmetic mean of the following frequency distribution :

X : 4 7 10 13 16 19
f 7 10 15 20 25 30 is -
(A) 13.6 (B) 13.8 (C) 14.0 (D) None of these

If p and g are two statements. Then negation of compound statement (~ p v q) is
(A)~p Aq (B)p vaq (Cp A ~q (D) None

Negation of statement : if we control population growth we prosper, is
(A) if we do not control population growth, we prosper

(B) if we control population, we do not prosper

(C) we control population and we do not prosper

(D) we do not control population, but we prosper

If aset A ={a, b, c} then the number of subsets of the set A is
(A) 3 (B) 6 (C)8 (D)9

The weighted mean of first n natural number if their weight are the same as the
number is-

2n+1
w (B) n7+1 (© n3+ (D) None of these

(A)
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The mean income of a group of persons is Rs.400. Another group of persons has mean
income Rs.480. If the mean income of all the persons in the two groups together is
Rs.430, then ratio of the number of persons in the groups:

(A) g (B) g (o) g (D) None of these

If p = g can also be written as
(A) p=~q (B)~pvgq (C)~p=~q (D) none

If p= (~p v q) is false, the truth values of p and g are respectively.
(AT, F (B)T, T (OFT (D)F F

The value of n {P[P(¢)]} is equal to
(A)O (B) 2 3 (D) 4

The mean of a set of number is x if each humber is increased by %, then mean of the
new set is-

(A) % (B) x+ A (C) » x (D) None of these

Mean of 25 observations was found to be 78.4. But later on it was found that 96
was misread 69. The correct mean is

(A) 79.24 (B) 79.48 (C) 80.10 (D) None of these

If p, q, r are simple statement. Then (p A q) A (g A r)is true. Then
(A) p, g, rare all false (B) p, g are true and r is false
(C) p, q, rare all true (D) pis true and g and r are false

If p, g, r are simple statement with truth values T, F, T then truth values of

(vpv @ A~r=pis
(A) True (B) False (C) True if ris false (D) None

IfA={x:x=2n+1,neZandB={x:x=2n,neZ}, thenAuUBis

(A) set of natural nhumbers (B) set of irrational numbers

(C) set of integers (D) none of these

If X is the mean of x4, X5,....,X, then mean of x; + a, x, + a, ..... Xpt+ a where a is
any number positive or negative is-

(A) X + a (B) X (C) ax (D) None of these

Mean wage from the following data

Wage (In Rs.) 800 820 860 900 920 980 1000

No. of workers 7 14 19 25 20 10 5 is

(A) Rs.889 (B) Rs. 890.4 (C) Rs.891.2 (D) None of these

Negation of ' 3 is an odd number and 7 is a rational number is -
(A) 3 is not an odd number and 7 is not a rational number

(B) 3 is an odd number or 7 is a rational number

(C) 3 is an odd number or 7 is not a rational number

(D) 3 is not an odd number or 7 is not a rational number.
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The negation of statement (~ p v q) A (~p A ~q) is -

(A) (p v ~q) A (pva (B) (p ~ ~q) v (p Vv Qq)
(C) (~p v q) v (~p A ~0q) (E)J) (P A~q)A(pv
q

IfA={x:x=3n,neZ}yandB={x:x=4n,ne Z}thenAnBis
(A){x:x=n,neZ} B)Y{x:x=n/2,neZ}
(O {x:x=n-1,neZy(D){x:x=12n,ne Z}

The geometric mean of numbers 7, 72, 73,. ...,7" isr
— (D) None of these

7
Harmonic mean of 2, 4, 5 is.....
(A) 4.21 (B) 3.16 (C) 2.98 (D) None of these
The negation of statement (p A q) v (@ v ~r)
(A) (P A q) v (~q v ~r) (B) (~p A ~q) A (~q A T)
(C) (p v ~q) A (~q A T) (D) None of these

The statement (p A ~q) vp is logically equivalent to -
(A) p (B) ~p (C) q (D) ~q

If A and B be two sets containing 3 and 6 elements respectively, what can be the minimum
number of elementsin A U B?

(A) 3 (B) 6 ©9 (D) 10
The number of runs scored by 11 players of a cricket team of school are 5, 19, 42,

11, 50, 30, 21, 0, 52, 36, 27. The median is-
(A) 21 (B) 27 (C) 30 (D) None of these

The median for the following frequency distribution :

X : 1 2 3 4 5 6 7 8 9
f 8 10 11 16 20 25 15 9 6 is :
(A) 4 (B) 5 (C) 6 (D) None of these

If (p A~ q) v(q Ar) is true and. g and r both true then p is -
(A) True (B) False (C) may be true or false (D) none

Negation of the statement If a number is prime then it is odd’ is.
(A) A number is not prime but odd. (B) A number is prime and it is not odd.
(C) A number is neither primes nor odd. (D) None of these

If the number of elements in A is m and number of element in B is n then the number of
elements in the power set of A x B is

(A) 2" (B) 2" (c) 2™ (D) none of these

Median from the following distribution

Class 5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45

frequency 5 6 15 10 5 4 2 2 is

(A) 19.0 (B) 19.2 (C) 19.3 "(D) 19.5
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Mode of the data 3, 2, 5, 2, 3, 5,6, 6,5, 3,5, 2,5 is-
(A) 6 (B) 4 (C©) 5 (D) 3

If p, q, r are substatements with truth values. T, T, F then the Statement
r-(m A ~q) v (~q A ~r) will be

(A) True (B) False

(C) may be true or false (D) None of these

The Negation of the statement (p A q) —» r is -
(A) (vpv~q) > 1 (B) (vpA~g) avr (C) (pAg)avr (D) (~p v ~q) A
r

Let A and B be two non-empty sets having elements in common, then A x B and B x A have
elements in common, is

(A) n (Byn-1 (© n’ (D) none of these

If the value of mode and mean is 60 and 66 respectively, then the value of median is-
(A) 60 (B) 64 (C) 68 (D) None of these

The mean deviation about median from the following data :
340, 150, 210, 240, 300, 310, 320, is
(A) 52.4 (B) 52.5 (C) 52.8 (D) None of these

If p is any statement, t is tautology & c is a contradiction, then which of following
is not correct-

(A)pv (~p)=c B)pvt =t (Cpat=p (D)pac=c

(~p v q) is logically equal to -
(A) p > q (B)a—-p (C) ~(p —> ) (D) ~ (9 - p)

Let R be the relation on the set N of natural numbers defined by
R:{(X,y)}:x+3y=12 xe N,y e N} then domain of R
(A) {1, 2, 3} (B) {2, 3,5} (©) {9, 6, 3} (D) none of these

Mean deviation about mean from the following data :

X; 3 9 17 23 27
f; 8 10 12 9 5 is -
(A) 7.15 (B) 7.09 (C) 8.05 (D) None of these

Marks of 5 students of a tutorial group are 8, 12, 13, 15, 22 then variance is:

(A) 21 (B) 21.2 (C) 21.4 (D) None of these
The statement p < g is equal to -

(A) (~p v aq) v (pva) (B) (P ~q) v (~vp A ~0q)

(C) (~p v @) A (pv ~ q) (D) (P Arq)v(pva)

The statement (p A q) < ~p is a
(A) Tautology (B) contradiction
(C) Neither tautology nor contradiction (D) None of these



341.

342.

343.

344.

345.

Let A be the set of first ten natural numbers and let R be a relation on A defined by
(X,y) eRex+2y=10i.e, R={(x,y) : xe A,y e Aand x + 2y=10%}. Then domains of R~!

(A) {2, 4, 6, 8} (B) {4, 3,2, 1} (O {1, 2,4} (D) none of these

Variance of the data given below

size of item 3.5 4.5 5.5 6.5 7.5 8.5 9.5
frequency 3 7 22 60 85 32 8 is-
(A) 1.29 (B) 2.19 (C) 1.32 (D) None of these

If the mean and variance of a variate X having a binomial distribution are 6 and 4
respectively. then the number of values of the variate in the distribution is

(A) 10 (B) 12 (C) 16 (C) 18

The statement p - p v g is a -
(A) Tautology (B) Contradiction
(C) Neither tautology nor contradiction (D) None of these

The statement (p - ~q) < (p A q) is a -
(A) Tautology (B) Contradiction
(C) Neither tautology nor contradiction (D) None of these

Questions based on statements (Q. 346 - 360)

Each of the questions given below consist of Statement - I and Statement - II. Use the

following Key to choose the appropriate answer.

(A) If both Statement - I and Statement - II are true, and Statement - II is the correct

explanation of Statement- 1.

(B) If both Statement-I and Statement - II are true but Statement - II is not the correct

explanation of Statement-1I.

(C) If Statement-1is true but Statement - Il is false.
(D) If Statement-1is false but Statement - I1is true.

346.

347.

348.

Statement-I : If roots of the equation x2 - bx + c = 0 are two consecutive integers, then
b2 -4ac =1

Statement-II : If a,b,c are odd integer then the roots of the equation
4abc x2 + (b% - 4ac)x - b = 0 are real and distinct.

15 5 3
Statement-I : If x2 + 9y2 + 2522 = xyz (? +V+ ;J , then x,y,z are in H.P.

Statement-II: If ai +ast + a2 =0, then a;=a,=az=.....=a,=0

Statement-I : The number of zeroes at the end of 100! is 24.

n n n n
Statement-II: The exponent of prime'p’inn!is {5} + {p—z} + {—3} ..... + {—r}

where r is a natural number such that p"<n < pr+!



349.

350.

351.

352.

353.

354.

355.

356.

357.

358.

359.

360.

n

Y1
Statement-I: Sl C, x

1
= e [(A+x)m-1]

n

e n+1
Statement-II: Z Lo 2
r=0

r+1 =~ hi1

Statement-1I : If all real values of x obtained from the equation 4 -(a-3)2x+ (a-4)=0
are non-positive, then a € (4, 5].

Statement-II: If ax? + bx + c is hon-positive for all real values of x, then b? - 4ac must be
negative or zero and ‘a’ mst be negative.

Statement-1:Ifarg(z,z,) = 2r, then both z, and z, are purely real (z, and z, have principal arguments).
Statement-II : Principal argument of complex number and between -r and .

Ifz, #-2z,and |z, + z,| = |[(1/z,) + (1/z,)] then
Statement-1:z, z,is unimodular.
Statement-1I1: z and z, both are unimodular.

Statement-1I: If an infinite G.P. has 2" term x and its sum is 4, then x belongs to (-8, 1).
Statement-II : Sum of an infinite G.P. is finite if for its common ratior, 0 < | r | < 1.

Statement-I: 1%+ 2%+ ........ + 1002 is divisible by 10100.
Statement-II: a" + b"is divisible by a + b if nis odd.

Statement-I: When number of ways of arranging 21 objects of which r objects are identical
of one type and remaining are identical of second type is maximum, then maximum value of
13C is 78.

Statement-II: "*'C is maximumwhenr = n.

Statement-I : Number of ways of selecting 10 objects from 42 objects of which, 21 objects
are identical and remaiing objects are distinct is 22°.
Statement-II: “C, 6 + “C, + “°C, + ....... + 42C,, = 2%,

Statement-I : Greatest term in the expansion of (1 + x)*?, when x = 11/10is 7.
Statement-II : 7™ term in the expansion of (1 + x)!? has the factor *2C, which is greatest
value of 2C.

Statement-1: If A, B and C are the angles of a triangle and

1 1 1
1+sinA 1+sinB 1+sinC

sinA+sin2A sinB+sin B sinC+sin C

=0, then triangle may not be equilateral.

Statement-II : If any two rows of a determinant are the same, then the value of that
determinantis zero.

4 0 4 133
T:A=12 3 2 a1-1(1 4 3 -1 i
Statement-I: A 151 B 132 . Then (AB)-! does not exist.

Statement-II: Since |A| =0, (AB)! = B-!A-!is meaningless.

Four numbers are chosen at random (without replacement) from the set {1, 2, 3, . ..., 203}.
Statement-1:

1
The probability that the chosen numbers when arranged in some order will form an AP is 35"
Statement - 2:
If the four chosen numbers form an AP, then the set of all possible values of common
difference is

{+1,+2,+3,+4,+5}
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I HinTs & SOLUTIONS : ALGEBRA [N

211. C
-+ log, x + log, y > 6 = log, (xy) 26

Xy >2% or Jxy >23

. X+Yy

> zﬁorx+y22ﬁzl6

(-~ AM > GM)

~ X +vy2>16.

212, C
f(x, 10) = f(x, 11)

10 k 11 k
— > logy [;) = Y log, [;J
k=1 k1

11 11
:>0=Iogx(?):>? =1l=x=11

213. B
We know that only even prime is 2,
then (2)2-A1(2)+12=0=>A1=8 ....(I)
and x2 + Ax + u = 0 has equal roots
2A-4u=00r(8)2-4u=0=nu=16
[from Eq. (i)]

214. C
1
ByhypothesisL+‘” =_9
oa—-1 o a
and —2 _°°+1=E
a-1 o a
20° -1 b c+a
= "2 =-—anda=
o —o a c—-a

= (c+ a)2+4ac=-2b(c+a)
= (c+a)2+2b(c+a)+ b2=>b?2-4ac
= (a+ b+ c)?=Db?-4ac.

215. D
For maximum value of the given sequence
to n terms, when the nth term is either
zero or the smallest positive number of
the sequencei.e.,, 50+ (n-1)(-2)=0

26

=>n=26. 826=7 (50 + 0) = 26 x 25 =650

216. B
Lx = AMa, y =,z =1/
Now, -- X, y, zare in GP

soy2=zx
- 7\2/b = xl/c_ xl/a - ;\2/b = x(l/c + 1/a)

217.

218.

219.

220.

221.

L2
> =

Now, GM > HM = Jac > b

Now, for three numbers a3, b3, c3

AM > GM

Q|

+ % = .. a,b,carein HP

- a+cd 3o 3 :
=——— >(4ac)?®> b3 [from Eq. (i)]

a3+ c3>2b3

B

-+ 0<[x]<2=[x]=0,1
-1<[yl]<1=[y]=-1,0

and 1<[z]<3=[z]=1,2

Now, aplying in the given determinant
R, - R, - R;, R; > R; - R, then

[x]+1 [yl []
-1 1 0
-1 0 1

= ([x]+ 1)(1 - 0)-[y] (-1 -0) + [2] (O+1)
=[x]+[yl+[z]+1=1+0+2+1=4

- for maximum value [x] = 1, [y]=0,[z]= 2)

B
A1 -2

5 3 .
3.3 1|70

SA(-3+20)+1(2-30)-2(-4+9)+0
S 22-6L-8=0=22-31-4=0
>(A-4)(O+1)=0 ~ar=-1,4

A

-+ Q=PAPT = PTQ=APT (~PPT=1)
pT Q2005 P = APT Q2004 P

= A2 PT Q2003 P =A3PT Q2002 P=...
= A2004 pT (QP) = A2004 pT (PA)

(- Q = PAPT = QP = PA)

1 2005
= A2005 — [0 1 }

D
AT (I-A) =AYT-AS=A4-0 =A% %1
A3(I-A)=A31-A%=A3- A4 2]

and (I+A)(I-A)=12-A2=T1-A2%1,

C

o (x=1) = (x = [x]) (x = {x})

=X =1+ X3 [x]= [X]+H{XF =1+ {x} [X]
= ({xy-1)(x]-1)=0



222,

223,

224,

225,

>{x}-120, . [x]-1=0=[x]=1
=>Xxell, 2)

D
Discriminant >0 L m<22/5
Roots less than 2 ~f(2)>0

L p?-p-2>0=p>2o0rp<-1
combine both casses, we get

22
p e (-, -1) e(zr 5 }

A
-+ a, b, ¢, d are positive real numbers.
~m>0 ....(i) Now, AM>GM

= L;(“d) > J@a+b)(c+d)

= % > Jm orm<1 ..(ii)

From Egs. (1) and (ii), weget,0 <m<1

D

letb=a+d,c=a+ 2d (D)
.- a2, b2, c2arein GP .. (b2)2 = a2c?
or+ b2 =ac )
-~ a,b,carein AP n2b=a+c

Given,a+b+c=3/2=3b=3/2=b=1/2

. 1 1
From Eq. (i), a = > -d, c= > +d

-. From Eq. (ii),

1 1 j(l j 101
L _|z2-d||[Z+d R
3 (2 2 =Ey =, d

Taking (-ve) sign, .. d

L L
2

2
-X cosx e*

i 2
—SInXx X SsecXx
~f(X) = _tanx 1 2 | =-fx)

n/2
- J:n/zf(x) dx =0[-- f(x)is an odd function]

226. B
A > 0= abc + 2 > 3(abc)'/3
Let (abc)l/3 = x
xX3+2>3x =>(x-1)2(x+2)>0
X+2>0 =x> -2
(abc)/3 > -2 = abc > -8

227. B

>3 0} (i)

2X-Y=[3 3 2
= 4x -2y = [g _66 2}
5

4
and x + 2y = L_l ‘1‘ _41' """ (ifi)
Adding Egs. (ii) and (iii), then

5x=[10 -5 5] _ [2 -1 1
5 10 0| - X=|1 2 0

From Eq. (iii), 2x+4y = [_82 % }%} (i)

Substracting Eq. (i) from (iv), then

_ 5 10] . [1 1 2
SYy=|_5 5 10| ~Y=|-11 -2
228. D
_ —1;\/5 and o? = —1—2|\/§

Also, ®® =1land o + 0? = -1

—0’ + o 0
B 0 —0® + o

f(X) =x2+2 o f(A) = A2+ 21

B ~0’ + o 0 20
B 0 o?re) TLO 2

[

+o+2 0
0 —0® +o+2



229,

230.

231.

= (-0 + o+ 2) ((1) (1))

(3 + 20) ((1) (1)) - [3+2(¥D ((1) (1))

-2+ (3 9).

A
[A(A + B)* B
= B(A+ B) A
= (B'A+1I)Al= B+ At

B

[[x] = 2x| =4 = [[x] = 2([x] + {x})| = 4
= |[x]+2{x}| =4

Which is possible only when 2{x} = 0,1.
If {x} =0, then[x]=%+4 and thenx =4, 4

and if {x} = %, then[x]+ 1= +4

1 1
..x—3+§and—5+§

= Xx =7/2,-9/2 Hence, x=-4, -9/2,7/2, 4

= [x]=3,-5

B
"+ @y, @y,....8,5, Are in AP

' 2
Ayt Ay tetay = o (a; + a,;)

21
= 693 = > (a; + a,,) (given)

-.a; +a, =66

()

10
za2r+1 = a1 + a3 + a5 + a7 + a9
r=0

+....+a,,
= (a; + a,;) + (a5 + a;4) + (a5 + a;5)

+ (@, + a;5) + (ag + a;3) + a4
=5x(a; +a,)ta;, (T, +T/ =a+)
=5%x66+a,;, =330+ a,,

ay +ady

=330+ ( > ) (- a;; ismiddle term)

=330 + 33 =363

232,

233.

234.

2

C

log, (@ + b) +log, (c +d) =>4
= log,{(a+b)(c+d)}=4
= (a+b) (c+d)=24

But AM > GM
LD by d) = 22

La+b+c+d=8

B

R, > R, -R;, R, - R, - R,
x -y O

0Oy -z -0

a b c+z

= x(cy +yz+bz)+y(az) =0
cXy + xyz + bzx +ayz=0
cXy + bzx + ayz = 2007

D
(1) zr 2"
i o2 n n?
=T M +1) 5o
2
(M+1) Sn
N5 272 g 0 2
n n’ 2 n n?
I DIGES DR n(n+1) e |~ 2"
2 2

235.

236.

B
.- Alis orthogonal, .. AA'=1 = A1=A'

C

By property, adj AT - (adj A)T = O (null matrix)

237.

238.

C

Given that 16X2+3X—1 = 8X2+3X+2
= 24(X2+3X—1) - 23(X2+3x+2)

= X2 + 3X - 10 = 0

=>X+5)xX-2)=0=>x=-5,2
Sum of all values=-5+ 2= -3

B

Sumoftherootsa+pB+y=0=y=0
~. 0is a root of the equation=>c-1=0
=>c=1



239. A

240.

241.

n

2

242,

243,

-Nn

- p,q,rarein AP . 2g=p+r ()
-» Roots of px2 + gx + r = 0 are all real,
then g2 - 4pr>0

p+r .
=73 -4pr>0 [from Eq. (i)]
= (p+r)2-16pr=0=p2+r>-14pr=0

rz r
:(—j —14[—j+1zo
p p

2
-
:>(—r—7j >48 = |-~/
p P

>4 43

A

Let S, = Pn? + Qn = Sum of first n terms
according to question, Sum of first 3n
terms = sum ofthe next n terms

= 55 or 25;, = S,,

or271pP (3n)'5 + Q(3n)] ~ Blan't Q(4n)
= 2Pn2+2Qn =0 orQ = -nP (D)

SZn
- SZn

Sum of first 2n terms

Then Sum of next 2n terms _ San

_ P(2n)? + Q(2n)
~ [P(4n)® + Q(4n)]- [P(2n)* + Q(2n)]

: 2nP +Q 3
T 6Pn+Q

nP 1 .
5P - 5 [from Eq. (i)]

B
a+5=c+2b

2

rn+1+5=""""1on42n=4

D

r r-1
r-1 r

Det(M,) = ‘ =2r-1

2007 2007

D detM;) =2 > r-2007
r=1 r=1

5 (2007)(2008)

> - 2007 =

(2007)2

03 =1=17]

Then, X =yandY =x ie, y=Xx

244. A

245,

246.

247.

248.

8 -6 2
_ -6 7 -4 _
IAl=1 ‘4 51=0

=8 (7.-16)+6 (-61 + 8) + 2(24 - 14)=0
= Ar=3

B
Let the roots of ax2-5x + 6 = 0 be 2a, 30,
6 6
a

5a = = 5 =

El and 6a? =
a a

6
—=a=1
a

A

Let sidesbea-d,a,a+d
~(@a+d)?2=(a-d)?+ a2
=4ad=a%2 .. a=4d

Then sides are 3d, 4d and 5d

C

a—d a+d

sinA = == ==

. a 4d 4
andsmC—m—a —g

C

{(10n - )}
fo(X) =xxx..x(ndigits) =x |" g

2
2 B (10"-1)[  @o"-1)?
.fn(3)—32{ 9 }_T

2(10" - 1)

and f_ (2) = 9

R (10”-1]
T () +f (=] ¢ |(A0"-1+2)
_ (10"-1)(10"+1) _ 10*" -

1
9 5 =f,, (1).

A
A2 =-B2= A2 = ‘_22 _22‘ =-2B

A% = (-2B)2 = 4B2 = 4(2B) = 8B
A8 = 64B2 = 128B



249,

250.

251.

252,

A

Xqs Xop X3 e vevenennn X5q are in HP
1 1 1 1 _

then X1 Xy ! X _Xzo are in A.P.
1_a

Let | 5 =< | then a;, a,, a3...a, are
' in

A.P.

x1x21+ X5X5 -|-1x3x4 + .........1..+x19x20

+ +.t
a;.a, | a,.33 31935

19
= ajayy = 19 XX =19 X 4 =76
C
Let cotlx =0 - cote =x
(Xi+1) _icot®+1  cot@-i
Zxi-1) T jcoto—-1 ~ coto+i
cosf—ising e 19 1
CcosO+i sin®d i8 e2i0

|[z-iRe(2)|=]z-Im (2)| Ifz=x+iy
then |[x + iy —ix| = |[x + iy - y|

=+ (y-x)?2 = J(x-yP +y?
orx2=y2 . x=%xy =Re(z)=xIm(2)
= Re (z) + Im (z2) = 0 and Re (z)-Im (z)=0
D

|]a2-2al| <3=-3<a?-2a<3
=>-3+1<a%2-2a+1<3+1
=>-2<(a-1)<4
~0<(a-12<4=>-2<a-1<2
or-1<a<3 ButaeR*

253.

254,

255,

256.

~0<a<3 =ae(0,3).

D

- xyz=23x 31

Let ao+B+y=3,a+pB+y=1

Number of integral positive solutions
= 3+3—1c3_1 X 1+3—1c3_
= >C, x 3C, = 30

Since, negative values of x, y, z is also

allowed but since product is positive and

hence any two of them may be negative.

. Number of negative integral solutions

=3C, x 30 =90

Hence, total number of integral solutions

of xyz=24is30+ 90 =120

1

B
leta=2x+1,b=2y+1,c=2z+1
where X, y, z e whole number
~a+b+c=13
= 2x+14+2y+1+2z2+1=13
or x+y+z=5
The number of integrals solutions

7.6

=5+3—1c3_1=7c2= ﬁ =21

B
dm =22+ 3+ 5c=22+ (4-1)°+ (4 + 1)°

=4k + 22+ (-1)* + 1¢
+a=1,b=even, c =any number

OR

a=1,b=o0dd, cany number.
Required number1 x2x5+4x 3 x5=
70

On expanding each term, two dissimilar
terms are added in the expansion

3
3 1 1 (3 1)
X+ = =xX4+ < +3|X +—
( x3J x? x>



1
Only x° and 9 arenew terms. Coefficient
1
of x3and —3
X

o 3, 1
have occured earlier in *C, (X + F)

Hence, number of terms
=1+4+2+2+2+....uptoxr

nn+1)
2

=1+2A=1+23n=1+ 2.

=1+n+n?

257. C
.+ 540 = (52)20=(22+3)20=22)+320, L ¢ N
Also, 320=(32)10=(11-2)10=11p + 219, p e N

Now, 210 =1024 =11 x93 + 1
-. Remainder=1ie,a=1

Also, 22003 = 23, 22000 = g (24)500 = § (16)500
=8(17-1)°0=8(17v+1),veN
=8x17v+ 8
.. Remainder = 8ie,p =8
=>pB-a=8-1=7

258. D

10-r r
(r+ 1% term=T_,, = 10C \/g 3
r+1 r 3 2x?

rr r

372222

For independent of x, Put 5 - L. r=20

2
.5 =%:> r=% impossible -: r=whole number
259. A

Let a be the radius of the circle, ¢ be the
length of the chord and r be the distance
of the mid point of the chord from the
centre of the circle.

Let ~« AOM =0

. AM
S.sing = —
a

r
and cos 9 = —

Q
>

= r =acos®o,
¢ =2AM = 2asin0

Given, (2a)§ < AB < (2a) g

E<£<& E<2asin9<&
=73 6 3 6
2 . 5 4 5 25
:>3<sme<6:>9<1 cose<36
4 25

— _ _ 2 ==
or9 1< cose<36 1

11

:g>cosze>%
:>—“11a<acose<—\/§a

6 3
or “161a <r< _\/ga

. The given condition is satisfied, if the
mid point of the chord lies within the region
between the concentric circles of radius

\/16716‘ and g a

Hence, the required probability

the area of the circular annulus *
area of the givencircle

5, 11 >
_"e¥ 736 )_5_11_20-11_9 _1
2 "9 36 36 36 4
ma
260. B
Let S be the sample space and E be the
event

of getting a large number than the previous
number. ~n(S)=6x6x%x6=216
Now, we count the number of favourable
ways. Obviously, the second number has
to be greater than 1. If the second number
isi (i > 1), then the number of favourable
ways, = (i-1) x (6-1)

. n(E) = Total number of favourable ways

6
= D .(i-1)x(6-1)

i=1
=0+1%xXx4+2%x3+3x2+4x1+0=20



n(E
Therefore, the required probability = %
_20 _ 5
216 54

261. D
Even numbers are 2,4,6
. The probability that an even nhumber

appear = 3 = L .. The required probability

6 2
= P(that an even number occurs once or
thrice or five times....or (2n + 1) times)

1 1 2n 1 3 1 2n-2
- e, (1) (1w e, (4] (4)
1 5 1 2n-4
+2n+1C, 5 12 +...+

2n+1 0
1 1

1
- Jf2 1 2 1 2 1
= 22n+1 { n+ C1+ n+ C3+ n+ C5
2n+1
+... 420t C2n+1}

22n l

52n+1 )

262. C

o b b b 3

- 1Sin 3—1+3—2+—3+. 00

n/3 o n/3
= COSs 1_1/3 =1 sin 1_1/3

= €0s (n/2) —isin (n/2) = -i

263. B

Z—-7Z1 T
arg zy -2 =E

=z, and z, are the end points of diameter

. Z4, Zy, Z5 lie on a circle

Z1 +2Zp

. center (zp) = >

- 2,=5-i and radius = |z,-zy|=|1+ 2i| r= 5

-. Equation circle is |z-z,| =r or |z—(5-i)|=4/5

264. A
-+ |z| = Real and positive, imaginary partis zero
~arg |zl =0 = [arg |z]] =0

IOO[ar |Z|] _ 1000 _
.jx=0 g dx—jx=0 dx =0

265. D
Maximum number of points = 8P, = 56

266. B
210 -1 =1023
267. A

8 type 7type2or4or6o0r8
Total number = 8P, x 4 = 224

268. C
Coefficient of x!1 in
(X! + x% + x3 4+ x* + x> + x8)3
Coefficient of x!1 in
X3 (1 4+ x+ x%+ x3+ x4+ x°)3
or Coefficient of x11 in
x3 (1 -x8)3(1-x)3
or Coefficient of x8 in
(1-3x8) (1 +3C; x+4C, x2 +....)

= 10c, - 3.4C,
= 10C, - 3.4C,
= 45-18 =27

269. B
Here, 2n + 2 is even .. Greatest coefficient
(2n +2)! (2n +2)!
T (n+D)I(n+1)! {(h+1)1}?

2n+2
Coni2 —2n+2

2 Cn+

270. C
(\/5 + :\),/5)9= (31/2 + 21/3)9
1 = 9Cr(31/2)9—r (21/3)r — 9Cr 3(9-r)/2 r/3

For first integral term forr =3
Ty, =°9C5 3221 e, T4, = T, (4th term)

T

271. C
(21/5 + 31/10)55
Total terms =55+ 1 =56
Tr+1 — 55Cr2(55—r)/53r/10
Here, r =0, 10, 20, 30, 40, 50
Number of rational terms = 6

.. Number of irrational terms = 56 - 6 = 50



272. D
100 bulbs = 10 defective + 90 non defective
Probability that 3 out of 4 bulbs, bought by
a customer will not to be defective.

90¢, ,10¢,
100
Cq

273. D
Let A denotes the event that the throws of
the two persons are unequal. Then A’
denote the event that the throws of the
two persons are equal. The total number
of cases for A’ is (36)2. we now proceed
to find out the number of favourable cases
for A". suppose
(X +x2+x3+...x8)2 = a,x2 + a;x3 + ... +a;,x1?
The number of favourable ways for
A= +a+..ta,
= coefficient of constant term in
a a3 912
(@,x?+asx3 + ... +a;,x12) x (X—z + e} + ot X?J
= coefficient of constant term in

(1-x5)2(1-1/x8)?

A-x)?A-1/x)

coefficient of x10 in (1 — x6)4 (1 - x)™*

coefficient of x10 in

(1 -4x5+6x12) (1 +4C x + 5C,x2 + °C;x3+...)
=13C,, - 4. 7C, = 146

73 p(A)=1-P(A) = 222

'PA,_146
- P(A)= 648

362 648

274. A

AxB=(1,3,5,7,9) % (24,6, 8)

= (1, 2), (1, 4), (1, 6), (1, 8), (3, 2), (3, 4),

(3, 6), (3, 8), (5,2), (5, 4), (5, 6), (5, 8),

(7,2),(7,4),(7,6),(7,8),(9,2),(9,4),
(9, 6), (9, 8) Total ways =5 x4 =20

Favourable case:(1, 8), (3, 6), (5, 4), (7, 2)

(-a+b=9)

.. Number of favourable cases = 4

4 1
. Required probability = 0°-5

275. D
-~ arg (z-3i)=arg (x +iy - 3i) = 3n/4

=>x<0,y-3>0 ( 3:Tﬁis in II quadrant)

v X<0andy >3
&arg (2z+ 1-2i)=arg [(2x+1) +i (2y-2)=r/4
=2Xx+1>0,2y-2>0(-r n/4 isinIquadrant)

Ly-2 _ - 9=
o1 =tann/4=1=2y-2=2x+1
>y=x+3/2yx>-1/2,y>1 ....(ii)
\Y
\)(0,3)
From Egs. (i) and (ii), O//
X
-1/2

it is clear from the graph No point of intersection

1z, - (z, - 3 - 4i) - (3 + 4i)|
1z,| - |z, - 3 - 4i| - |3 + 4i
=12-5-5=2=|z, -2, > 2.

277. B
liz+z,| =]i(z-1i)+ 2z, - 1]
<li(z=-0) + 1z, -1
=|z-i]l +|z; - 1]
<24+ 14+ 3i| =2+5<7.
278. C

-lz-1]+]|z+ 3| <8

-+ z lies inside or on the ellipse whose foci
are (1, 0) and (-3, 0) and vertices are
(=5, 0) and (3, 0) Now minimum and
maximum value of |z-4| are1and 9
respectively .. |z-4]| €[1, 9]

S S
-5 -3 1 3 4
279. A

A< >B

13 pass through A

11 pass through B
Number of intersection points
= 37C2 - 13C2 - 11C2 + 2

(- two points A and B) = 535



280. D

Terminal digits are the first and last digits.
-+ Terminal digits are even

Ist place can be filled in 3 ways and
last place can be filled in 2 ways and
remaining places can be filled in °P, = 120
ways. Hence, the number of six digit
numbers, the terminal digits are even, is
=3x120x 2 =720

281. B
nC,=70
nn-1)(n-2)(n-3)=1680=>n=38
Diagonals ="C, - n

_ n(n—l)_n _ n(n-3) _ 8x5
2 2

=20

282. C
(bc + ca + ab)10

0!
Siair1 (bo)P(ca)i(ab)r

1
General term =
© plq

_L g+r pr+p, cp+q
_p!q!r!a ) =
Letq+r=10,r+p=7,p+q=3
Lp+q+r=10 . p=0,9q=3,r=7
. Coefficient of al® b7 c3 is

0t 10-9-8-7!
o!3171—1.1.2-3:71

=120

283. C
Put x = 1, o, ©? & add them
3(a, + a5 +...) =3"= a, + a5 + ag...= 31

284. A

n-r+1
r

zr

=X(n+1)-r

10.11
—(h+1)S1-3r = (n+ 1). 10—0T

=10n+10-55=10n-45=5(2n-9)

285. C

_ P(AnB) P(AUB) 1-P(AUB)
PIAB)= 5@ = P@) - PG
286. D

The total number of ways of choosing two
numbersoutof 1, 2, 3,...,30is 30C, = 435
Since, x2 — y2 is divisible by 3 iff either a
and b are divisible by 3 ornoneofaandb
divisible by 3. Thus, the favourable number

of cases 10C, + 20C, = 235

2 47
. Required probability = 4i3!55 =57

287. C
Total ways =6 X 6 X 6 = 216
for increasing function f'(x) > 0
=3x2+2ax+b=>0
=>D<0=4(a2-3b)<0=a2<3b
alb

1,2,3,4,5,6

2,3,4,56

favourable 6

1
2
313,4,5,6
4
5

6 —_
Total favourable for (a, b) = 16
ccanbeanyoutofl, 2, 3,4,5,6

p= 16x6 _i
T 6x6x6 9

288. B
[z]2+ 7 (Z) = 0=>x2+ y2+ 7(x —iy)=0+i0

=>X2+y2+7x)-i(7y)=0+1i0
=>x2+y2+7x=0and -7y =0

Circle and x-axis
cut at 2 points
*. no. of solution = 2

289. D
(L+i)e+(1-i0)°
= 2 [5C, (i)° + ©C, (i)% + 8C, (i)* 6C, (i)®]
=2[1+(-15)+15-1]1=0

290. C
letx = (1)¥/" =x"-1=0
or x"-1 = (x - 1)(x - o)(X — ®?)...(x — o"1)

X" = (X - ) (X - 02)....(x - o"1)

x-1
Putting x = 9 in both sides, we have

9-®((9-0)(9-0).(9-0")=9"_-1



291. A
Givenx+y+z+u+t=20
X+y+z=5

X+y+z=5andu+t=15
Required number =7C, x '*C . = 336

292, C
08 0sel0-0800
4——-><—>|< =|: >
X y z u
X+y+z+u=n-3;y=>1
z>1
x>0
u=0
SX+y+z+u=n-1 . n="2C
293. C

Seriesis1+2+6+ 12+ 36+ 72+...20 term
(1+6+36+...10terms) + (2 + 12 + 72...10 terms)

610 _1 3
_ _ 2 [c10
—3( 6_1]— : [61°-1)
294. B
b C + C + C +..... +100 c*?
= 100 0 L1005 100 100
s
P= (2)100
where s = 100C, + 100C, +,
................................... +100C,
But (190C, + 100C, +..... +100C§?3
_299
+(100C,, + 133C53 +....+100C )=
s+s=2
2% 4
s=298 5 pP= W = Z
295. A
1st 2nd 3ed 4th 5th 6th 0
Tl
11T 1
N EIF AR
....... -

@1%_531+£51+
=R
__36_ _ 5
1 25 T 11
36
296. B
reflexive and symmetric
297. C
144 +1 1 1 155
Mean Height = +153 + 20+ 58 +
= 760 = 152 cm.
5
298. B
The given frequency distribution is-
X; f; 2f; x;
4 7 28
7 10 70
10 15 150
13 20 260
16 25 400
19 30 570
Tf,= 107 Xf,x = 1478
__ Zfixi 1478 13.81
SRS Ty A
299. C
~(~p v ) =~(~p) Avqd=p A~q
300. C
p : we control population growth
g : we prosper
So, negativeof (p > q)is~(p—>q)=pA~q
301. C
Sincen(A) =3
number of subsets of Ais 23 =8
302. C

Here the numbers are 1, 2, 3,.., n and their
weights also are respectively 1, 2, 3.....n so

> WX

>w

1.1+2.2+3.3+...... +n.n
1+2+3+..... +n

weighted mean =




303.

X =

304.

305.

306.

308.

C

NX1+N2X2 %, = 400, %, = 480, X = 430
430 = n4(400)+n,(480)

= 30n; = 50n :ﬁ— §

1 2 Ny 3

B

Because (p=q) = (~p v q)

A
P ~p a |(~pvad)|p=(~pvQ
T F F F F

D

We have P(¢) = {¢} . P(P(¢)) = {¢, {¢}}

= P[P(P(6))] = { &, Lo}, {{o}}, {¢, {6} }}.
Hence, n{P[P(¢)]} = 4

B
X1+ Xg + e + X, > X; -
- == Y X = nX
New mean = 206*h) _ 2% +nh =X+ A
n n
B
Mean x= 2x or Yx= nXx
Y x= 25 x 78.4 = 1960 But this } xis
incorrect as 96 was misread as 69.
. correct > x = 1960 + (96- 69) = 1987
1987
.. correct mean = E= 79.48

309. C

Pl a]| r|(aq)| (arr) [(Pra)a(gar)
T T 7T T T T
310. A
plal| r|~p|~r|(~pvaA|(~pvar~r|(~pvar~r=p
T|F|lT|F]|F F F T
311. C

AUB = {x: xis an odd integer}
v {X : X is an even integer}
= {x:xisaninteger} =27

312. A
the mean of x; + a, x, + a,...., x5 +
a then
_ (xy+a)+(x, +a)+....+(x, +C)
X =

n
(X Xy e+ Xy )
a n
X1+ Xg 4o+ X,

= =2 "4 a=Xx+a
n

+na

313. C

Let the assumed mean be, A = 900.The
given data can be written as under :

x; —900

(in Rs.) workers
800 7 - 100 -5 - 35
820 14 - 80 -4 - 56
860 19 - 40 -2 - 38
900 25 0 0 0
920 20 20 1 20
980 10 80 4 40
1000 5 100 5 25

N=) f=100 Sf u =-44

Here A = 900, h = 20

1
~ Mean = X= A + h [szi Uij



_ 44
= 900 + 20 100 )= 891.2
Hence, mean wage = Rs. 891.2.

314. A
use the property~(p and gq)=~p or ~q
3 is not an odd number or 7 is not a
rational number.

315. B
Use the property ~ (a A b) = ~av ~b

(P A~q)v(pvVa)

316. D
We have, x e AnBox=3n,neZ
and x=4n,neZ
< X is a multiple of 3 and xis a multiple of 4
< x is a multiple of 3 and 4 both
< xisamultipleof 122 ox =12n,ne Z
Hence AnB={x:x=12n,ne Z}

317. C
Geometric mean of number

7, 72, 73,.....,7"= (7.72.73......7m)1/n
=(71+2+3+ ..... +n)1/n

n(n+1) V0
= |7 2 ()
=,

318. B
The harmonic mean of 2, 4 and 5 is
3 60
T 1 1- 19° 3.16
2 4 5
319. C

use the property ~ (a v b) = ~a A ~b
(~vp v ~q) A (~q A T)

320. A
P q|~a[par~ql(pAr~q)Vp
T T|F F T
T F T T T
F T[] F F F
F FIT F F

Hence statement (p A ~ q) v p is logically
equal to statement p = p

321. B
We have, n(Au B)=n(A)+n(B) - n(AnB)
This shows that n(A U B) is minimum or

maximum according as n(A n B) is maxi-
mum or minimum respectively.

Case-I: When n(An B)is minimum,
i.e., n(A n B) = 0 This is possible only
when A n B = ¢. In this case, n(A UB)
=n(A)+n(B)-0=n(A) + n(B) =3 + 6=9.
So, maximum number of elements in AUB
is9
Case-II: Whenn(AnB)is maximum.
This is possible only when A c B.
In this case, n(AnB) =3
-~ n(AuB)=n(A)+n(B)-n(AnB)=(3+ 6-3)=6
So, minimum number of elementsin AUB is 6

322. B

Let us arrange the value in ascending
order 0, 5, 11, 19, 21, 27, 30, 36, 42,
50, 52

n+1

th
. Median M = (TJ value

11+ N\"
= 5 value = 6th value

Now 6t" value in data is 27

. Median = 27 runs.
323.
X f c.f.
1 8 8
2 10 18
3 11 29
4 16 45
5 20 65
6 25 90
7 15 105
8 9 114
9 6 120
N = 120 = >°f,

N . .

" E= 60 We find that the c.f. just

N
greater than Py is 65 and the value of

x corresponding to 65 is 5, therefore
median is 5.



324. C
Let p be true then statement (p A~ q)
vi@arnN=(TAR)v(TAT)=FvT=T.
also let p be false then statement
(pAr~q) v(@ar)=(FaAF) v(TAT)

= FvI=T. .. p may be true or false.
325. B
use the property ~ (p—>q) = p A ~ @
Hence (B) is correct option.
326. C

Since n(A)=m; n(B) = nthenn(A x B)=mn
So number of subsets of A x B = 2mn
= n (P(A x B)) =2mn

327. D

Class Frequency Cumulative frequency
5-10 5 5

10 - 15 6 11

15 - 20 15 26

20 - 25 10 36

25 - 30 5 41

30 - 35 4 45

35 - 40 2 47

40 - 45 2 49

N =49
We have N = 49, .'.g=%= 24.5

The cumulative frequency just greater
than N/2, is 26 and the corresponding
class is 15-20. Thus 15-20 is the median
class such that /=15, f=15, F=11, h=5.

N/2-F

. Median = ¢ + X h

24.5-11 13.5
—— X 5= 15+ —/—=19.5

=15 + 15 3

328. C

Since 5 is repeated maximum number of

times, therefore mode of the given
data is 5.

329. A
F>(TAF)V(FAT)F > (FVvF)
F—>F =T . True

330. C

use the property ~ (a - b) = a A ~b.
Hence (C) is correct option

331.

332.

333.

C

We have (A x B)~(C x D)=(A n C)x(B n D)
On replacing C by B and D by A, we get
(AxB)n(BxA)=(AnB) x (BnA)
It is given that AB has n elements so

(A nB) x (B~ A) has n? elements

But (Ax B)n (B x A) = (AnB) x (BnA)
- (A x B)n (B x A) has n? elements
Hence A x B and B x A have n? elements

in common.
B
Mode = 3 Median - 2 mean

1
. Median = g(mode + 2 mean)

1
=§(60+2x66)=64

C

Arranging the observations in ascending
order of magnitude, we have 150, 210,
240, 300, 310, 320, 340. Clearly, the
middle observation is 300. So, median =
300 Calculation of Mean deviation

340 40
150 150
210 90
240 60
300 0
310 10
320 20
Total Y|d.|=Y|x—-300| = 370

334.

1 1
Mean deviation = o Yldi|= 7 > x;—300 |

I
I
ul
N
e

A

pv(~vp) =t
So (1) is incorrect.



335. A

~({P—>9) =pAr~q Pp->q=
v q. Hence (A) is correct option

~p

336. C
We have, x + 3y =12 =>x =12 - 3y
Puttingy =1, 2, 3, wegetx=9,6, 3
respectively Fory =4, weget x =0 ¢ N.
Alsofory >4, x ¢ N
~R={(9, 1), (6, 2), (3 3)}
Domainof R = {9, 6, 3}

337. B

Calculation of mean deviation about mean.

i f; fix; IX; = 15] fi x-15]
3 8 24 12 96
9 10 90 6 60
17 12 204 2 24
23 9 207 8 72
27 5 135 12 60

N=Y1f =44 3f x, =660  Xf |x,—15|=312

660

1
Mean=§= N(Zfixi)=ﬂ 15

1
Mean deviation =M.D. = N Sfilx—15]

312
= —= 7.09.
a2 09
338. B
_ 8+12+13+15+22
X = 5 = 14

CALCULATION OF VARIANCE

339. C

We know that ~ (p < q)

=P A~ v(vpAag)(pea)
(~p v a) A (pv ~q)
Hence (C) is correct option

340. C
P q [prq]l ~p Prag)e~p
T T| T F F
T F F F T
F T F T F
F F F T F

Hence the statement neither tautology
nor contradiction.

341. B
We have (X, Y) e Rex +2y =10
<y =,XYeAwhereA
={1,2,3,4,5,6,7,8,9,10}
Now, X =1 =y = ¢A. This shows that 1
is not related to any element in A. Similarly
we can observe that 3,5, 7, 9 and 10 are

not related to any element of a under
the defined relation. Further we find that
forx=2,y==4e¢A .. (2,4) eR
forx=4,y==3eA . (4,3)eR
forx=6,y==2eA .. (6,2)eR
forx =8, y==1eA .. (8,1)eR

Thus R = {(2, 4), (4, 3), (6, 2), (8, 1)}
= R1={(4, 2), (3,4), (2,6), (1, 8)}
Clearly, Dom (R)={2, 4, 6, 8}=Range (R")
and Range (R) = {4, 3, 2, 1} = Dom (R™")

342. C
Let the assumed mean be A = 6.5
Calculation of variance

size of item

XI Xi - X (xi _i)z
8 -6 36
12 -2 4
13 -1
15 1 1
22 8 64
3 (x; —X)* =106

- n =05, Y(x-X?=106

106
— = 21.2

~ovar (x) = %Z(xi_yf = =

Xi fi di=xi—6.5 diz fidi fidiz
3.5 3 -3 9 -9 27
4.5 7 -2 4 -14 28
5.5 22 -1 1 22 22
6.5 60 0 0 0 o0
7.5 85 1 1 85 85
8.5 32 2 4 64 128
9.5 8 3 9 24 72
N=Yf =217 >fd =128 Yfd?=362




Here, N =217, Y'fd, =128 and Y fd? =362
. _ lZf.d.z lZf.d. ’
- Var (X) =IN i = N i i

362 (128

2
= 517 ﬁj = 1.668 - 0.347 = 1.321

344. A
P 9 |Pvgq P—>Pvq
T T T T
T F T T Hence
F T T T
F F F T
the statement is a tautology
345. B
Pl al~alp>~d|pard[(Po>~A)<=PAg
T|T|F F T F
T|F|T T F F
F| TI|F T F F
FIFI|T T F F

Hence the statement is a contradiction

346. D
Given equationx2-bx +c=0
Let o, B, be two root’s such that |a-B|=1
= (a+B)2-4ap=1=b2-4c=1
Statement-II given equation abc
x2+ (b2-4ac)x-b=0
D = (b2 - 4ac)? + 16b?ac
D= (b2+4ac)2>0
Hence root’s are real and unequal.

347. A
X2 + 9y2 + 2572 - 15yz - 5xz - 3xy = 0
= 2x2 + 18y? + 5022 - 30yz — 10xz - 6xy=0
=(x-3y)2+ (3y-52)2+(5z2-x)2=0
o X =3y =5z=k(say)
=>x=k,y= g,z= E:k

= X,Yy,zarein H.P.

k k .
'35 arein H.P.

348. A
Exponent of 5

(][] 2] -roveee

5 25 125
Both correct & correct explanation
349. C

X1 @ex)M o1
- (n+1)

INC.x"=(1+x)"=xz"C 1
r+

(I) is true & (II) is false

350. B
The equation can be written as
(2¥)2-(@a-3)2+(a-4)=0
= 2X=1and2x=a-4
We have,
x<0and 2X=a-4 [ X is non-positive]
O<a-4<1 o 4<a<b5. . ae (4, 5]

351. A
arg(z,z,) = 2n = arg(z,) + arg(z,)=2n
= arg(z,) = arg(z,) = =, as principal
arguments are from -rn to «.
Hence both the complex humbers are
purely real. Hence both the statements
are true and statement 2 is correct
explanation of statement 1.

352. C

Z1 +25

|z, + z,| = 217,

= |z; + 22|(1— J=0 = |z,z,]=1

lz125 |
Hence, statement 1 is unimodular.
However, it is not necessary that
[z,] = |z,] = 1. Hence, statement 2 is false.



353.

354.

355.

356.

D
x/r

Sum = 1r =4 (where r is common ratio)

X=4r(1-r)=4(r-r?
Forre (-1, 1) - {0}

1
F—r2 e[—z,zj_ {0} =xd(-8,1)-{0}

A
Statement 2 is ture as
a"+b" a" —(-b)"
a+tb ~ a-(-b)
= a"! - a"2 b+a"3b2 -.....(-1)""1 bn!
Now,
199 + 299 4+ ... + 100% = (199 + 10099

+ (2°9 + 9999) + .... + (50°° + 5199)
Each bracket is divisible by 101 ; hence
the sum is divisible by 101. Also,

199 + 29 + |, ... 10099 = (19° +10099
+ (299 + 9899) + .... + (4999 + 5199)

+ 5099 + 100%°

Here, each bracket and 509° and 1009°
are divisible by 101 x 100 = 10100.

D

Number of ways of arranging 21 identical
objects when ris identical of one type and
remaining are identical of second type is

21!
rt(21-r)!
r=10 or 11. Therefore, 13C =13C,, or 13C,,,
hence maximum value of 13C_is 13C, ,=286.
Hence, statement 1 is false, Obviously
statement 2 is true.

= 21C_which is maximum when

C

Number of objects [Number of objects ([Number

from 21 different from 21 identical of ways of

objects objects selections
10 0 21C1o x 1
9 1 21co x 1
0 10 2'Co x 1

Thus, total number of ways of selection
is 21Cy + 21C; + 2I1C, +....+ 2IC,, = 220,
Statement 2 is false, as gien series is not
exact half series. (for details, see the
theory in binomial theorem.)

357.

358.

359.

360.

B
Trar 12-r+1 11
T~ r 10
Let, T,,, >T, = 13 -rx>1.1x
= 1322.1r =r<6.19
A
1 1 1

_1+sin_/-\2 _1+sinBz _1+sinC2 =0 (i)
sinA+sin“A sinB+sin“B sinC+sin“C
Then A=BorB = CorC=A, for which
any two rows are same. For (1) to hold
it is not necessary that all the three
rows are sameorA =B = C.

A
Statement 1 is true as |A| = 0.
Since |B| # 0, statement 2 is also true
and correct explanation of statement 1.
C
S : 1 required no of groups
(1,2,3,4) e cnennnnn. (17,18,19,20) = 17 ways
(1,3,5,7). ccennnnnn (14,16,18,20) = 14 ways
(1,4,7,10). ......... (11,14,17,20) = 11 ways
(1,5,9,13). ...u.neen (8,12,16,20) = 8 ways
(1,6,11,16). ......... (15,10,15,20) = 5 ways
(1,7,13,19). .......... (2,8,14,20) = 2 ways
required arability

(17+14+11+8+5+2)4!
- 2¢C,4!

57 4! 3.4.3.2.1

~ 20.19.18.17 20.18.17.
1
~ 85
S :1istrue.
S:2

possible cases of common difference are
[£1, +2, £3, £4, £5, £6]
S: 2isfalse
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