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Consider the set S = {2,
where ,n® 1 s a positive
2007. Define

X as the average of the odd integers in S and

Y as the average of the even integers in S.

What Is the value of X — Y?

(1) 0(2)1 (3 )%n (4) n+1/2n (5) 2008

Sum of the odd integers in the set S

n
= 5{2x3+(n—1)x2)

n .
:E(2n+4):n><(n+2J

Therefore the average of the odd integers in set S
=n+2
Sum of the even integers in the set S

= J(2x2+(n-1)x2) ﬁg

=Z(2n+2)=nx(n+1) JBIMS Alumni Venture

Therefore the average of the even integers in the set
S=n+1
Therefore X-Y =(n+2)-(n+1)=1



If the product of n positive real numbers is
unity, then their sum is necessarily

1. a multiple of n

2.equal ton+ 1/n
3. never less than n
4. a positive integer

Alternative method:

Let the n positive numbers be a;, a5, a, ... 3
a;,a8a;...a,=1 " CET
We know that AM > GM

rn T e o

1
Hence H(a1 +as+az+...+ap)2(a4@s...a,

or{a;+a,+az+..a)=n



In a certain examination paper, there aren
questions. For j = 172
students who answered | or more questions
wrongly. If the total number of wrong

answers Is 4095, then the value of nis

1.12 2.11 3.10 4.9

D

N :3 i J = 1 2 3 JBIMS Alumni Venture



The number of positive integers n In
the range 12 < n < 40

product (n —-1) ( n 3.Z2112 hot
divisible by n Is

1.5 2.1 3.13 4.14

prime number, i.e. 13, 17, 19, 23, 29, 31, 37



Choose (1) A alone.
Choose (2) B alone.
Choose (3) Both
Choose (4) None.

Is a44 < pli
given thata =2 and b is an integer?

A. b Is even
B. b Is greater than 16

Solution cannot be found by using only Statement A
since b can take any even number 2, 4, 6.... C ET g
But we can arrive at solution by using statement B IBIMS Alumni Venture
alone.

Ifb>16,sayb =17

Hence 24 < (16 + 1)1

244 < (24 + 1)11



Choose (1) A alone.
Choose (2) B alone.
Choose (3) Both
Choose (4) None.
Choose (5) Each.

What are the unique values of b and c in the
equation 4x 2 + bx +c =0 if one of the roots
of the equation 1Is(—-1/2)?

A. The second root Is 1/2.
B. Theratioof cand b is 1.

CeT I

1BIMS Alumni Venture



Choose (1) A alone.
Choose (2) B alone.
Choose (3) Both
Choose (4) None.
Choose (5) Each.

1 1 1 T 1 1

s| +—+—F+|>|—+—+—5+ |7
22 a4 b a 43 45

A. -3<a<3
B. One of the roots of the equation 4x°—4x+1 =0is a

1

Both the series are infinitely diminishing series. The sum of the second series = % =

21
1 1 -—— 2
For the first series: Firstterm = — andr= — a

32 32
] Now, from the first statement, the relation can be
For the second series: First term = = and r = 1 anything (depending on whether a is positive or

a’  negative).

But the second statement tells us, 4a2 —4a+1=0or

1BIMS Alumnt Venture

1

2 1 1
The sum of the first series = —2 = ; a= 5 For this value of a, the sum of second series
[
a’ will always be greater than that of the first.



Let n (>1) be a composite integer such that v nis
not an integer.
Consider the following statements:

A: n has a perfect integer  -valued divisor which is
greater than 1 and less than v n
B: n has a perfect integer  -valued divisor which is

greater than v nbutlessthan n

1. Both A and B are false
2. Ais true but B Is false
3. Ais false but B is true
4. Both A and B are true

Letn=6 C ET
Therefore, Jn =6 =2.4

Therefore, divisors of 6 are 1, 2, 3. JBIMS Alumni Venture
If we take 2 as divisor, then /n>2>1.

Statement A is true.

If we take 3 as divisor, then 6 >3>24,ie.n>3> /n.

TharafAare P S—

I R —



Let X and y be positive integers such that x
IS prime and y iIs composite. Then ,

1. y — x cannot be an even integer

2. Xy cannot be an even integer

3.(x+ y)/xcannot be an even integer
4. None of these

It will go by elimination.
9 -7 =2is even, therefore option (1) not possible.
2 x 9 = 18 is even, therefore option (2) not possible.

3+9 12
2T L4 ; ;
3 3 is even, therefore option (3) is not - { l&g

possible. .
.. The correct option is (4). 1BIMS Alumni Venture




if x =256, we gety =

If Xx and y are integers, then the equation
bx +19y =64 has

1. no solutionforx<300andy <0

2. no solution for x > 250 and y > —100
3. a solution for 250 < x < 300
4.asolutionfor -59<y< -56

64



The nth element of a series is represented as

n

Xn = (1) Xn
If Xo =X and x> 0, then which of the
following Is always true?
1. Xn Is positive If n Is even
2. Xn is positive if n is odd
3. Xn Is negative if n Is even
4. None of these

ceT

1BIMS Alumni Venture



Let X, y and z be distinct integers. x and y
are odd and positive, and z Is even and
positive. Which one of the following
statements cannot be true  ?

a. y(x — z)? iseven
b. y?(x — z) is odd
c.y(Xx — z)isodd
d.z(x —y)?iseven

Odd x Odd = Odd
Odd x Even = Even Rg

Even x Even = Even 1BIMS Alumni Venture



In the above table, for suitably chosen constants a, b

and c, which one of the following best describes
the relation between y and x?

a.y =a + bx b.y=a+ bx + cx?
C.y=gea+ d. None of these

CeT I
JBIMS Alumni Venture



P and Q are two positive integers such
that PQ = 64. Which of the following
cannot be the valueof P+Q ?

a. 20 b. 65 c. 16 d. 35




If m and n are integers divisible by 5,
which of the following Is not
necessarily true ?

a. m — nisdivisible by 5

b. m 2 — n? is divisible by 25
c. m + nis divisible by 10

d. None of these

5,10



Inequalities

CCeT I
IMS Alumn

1B 1 Venture



A real number x satisfying

(1 —1/n)<x < (3+1/n),

for every positive integer n, Is best
described by:

1.1<x<4
2.1<x < 3
3.0<x < 4

4.1 < x < 3




What values of x satisfy
x2B4+y 3.2 < (2

1 -8 < x (B -1 £ x < 8
(3)1<x<8 (4) 1 < x <




Find the range of real values of x
satisfying the inequalities
3Xx - 2>7and4x - 13> 15.

(1) x> 3
(2) X>7
(3) X <7
(4) x <3




A real number x  satisfying following
Inequality, for every positive integer n,
IS best described by

1 1

1-—<X<3+—

N N
1.1 <x<4 2. 1 < x < 3
3. 0 < x 4. 41 < x < 3

1—l{x£3+l
n n

Putn=1
n0D<x<4




Iff(x)=x 3 —-4x+p,

and f(0) and f(1) are of opposite sings,
then which of the following Is
necessarily true

(1) -1 <p<?2
(2)0<p<3

(3) —2<p<l1
(4) -3<p<O0




| f n 1 s such t hathen 36 =
find x satisfying following inequality

" n?+2Jn(n+4)+16

X
n+4+yn +4
1.20 <x<b4 2.23 <Xx<58
3.25<x<64 4.28 <x<60




fx>2andy> —1, then which of the
following statements Is necessarily
true ?

a. xy > =2
b. —x <2y
C. Xy < =2
d. —-x>2y

—X< =2
—2<2y
b =X <2y.

ol 3310 AR



X =6,y= —6.

fx>5andy< —1, then which of the
following statements Is true?

a. (x+4y)>1
b.x> -4y

C. —-4x <5y

d. None of these




X and y are real numbers satisfying the
conditions 2 < x < 3 and - 8<y< -7.
Which of the following expressions  will
have the least value ?

1BIMS Alumni Venture

¢ The val egative and the value of x
would be po m the inequalities given in the
question.
Therefore, from (a), y becomes positive. The value of
xy? would be positive and will not be the minimum.
From (b) al *y and Sxy would give negative
not know which would be the g

mi
On compa ) and (c), we find that
x¥<bxin2<x<3.

x%y > 5xy [Since y is negative.]

Sxy would give the minimum value.



f 13x + 1 <2z and z + 3 =5y 2 then

1. X Is necessarily less thany

2. X IS necessarily greater than y

3. X Is necessarily equal to y

4. None of the above is necessarily true

13x+1<2zandz+ 3= 5y2
13x+1 <2 (5y2 -3)
13x+1<10y° -6

13x+7 <10y? putx =1

20 <10y? y?>2

y2>V2  (y?-2)>0

X=1

CeT I

1BIMS Alumni Venture




m IS the smallest positive integer such
that for any integer n < m, the
guantityn 3 —7n% +11n —-5is
positive. What Is the value of m ?
a. 4 b.5
c.8 d. None of these




If 13x +1 <2z andz +3=5y 2, then

1. X Is necessarily less thany

2. X Is necessarily greater than y

3. X IS necessarily equal to y

4. None of the above is necessarily true

e '5%9

1BIMS Alumni Venture
1 17 2

10 72 5



| f ] b | =2 1 anbgd x
then which one of the following Is
necessarily true ?

l.a—xb<O
2.a—Xb = 0
3.a —xXb>0
4. a-xb < 0

ORa-xb

=a-— .a<0

=a(1+b?)=a(1-b?)
Consider first case: C
Asa>0and |b] > 1, therefore (1 + b?) is positive. ET
~a(1+b%)=20

a-xbz0 1BIMS Alumni Venture



| f | b | = 1 anbd
then which one of the following Is
necessarily true ?

l.a—-—xb<0
2.a—-—xXxb = 0
3.a—-—xb>0

4.a—-xXxb < 0

X




Gilven that -1< v <£ 1,
and -2 < z < -0vz&, and
then which of the following Is

necessarily true?

1. 0+ 5 < W < 2
2. -4 < w < 4
3. -4 < w < 2
4. -2 < w < -0.65




Functions

To join Classroom or online program call 09820500380 or see details cetking.com



f(0), f(1), f(5), f( -3) ...
Domain & Range

gof(x)

Iterative functions

Inverse

Odd / Even

Tvpes of sums
yp '&ﬁg



r—23

If £(x)=2x+3 and g(x)=

2
For what wvalue of x;
(@) -3
(0) Y4
(c) -4

(d) None of these

CeT I

| f 2 X + 3 — [ ( X _ 3) _ 3] / JBE'IS;H.Iumni'fentHee n



fi1(x) = x 0 < x < 1
= 1 x =2 1
= 0 Otherwise

f2(x) = f1( —x) for all x
f3(x) = —f2(x) for all x
f3(x) = f3( —x) for all x

How many of the following products are
necessarily zero for every x.
fL(X)f2(X), f2(X)f3(X), f2(x)f4(Xx)?

(1)0(2)1(3)2(4) 3



Check with options

Option (2)
f1(x) = x 0 < x 7077
- =—f1(x)
= 1 x = 1 = £1(x) = —f3(=X) Vx
= 0 Otherwise

f2(x) = f1( —x) for all x
f3(x) = —f2(x) for all x
f3(x) = f3( —x) for all x

Which of the following is necessarily true?
(1) f4(x ) =f1(x) for all x

(2) f1(x) = —f3(—x) for all x

(3) f2( —x) = f4(x) for all x

(4) f1(x) = f3(x) = O for all x




94

F(X) = 2x+3
Gx)=(x —-3)/2

Find fog(x)
a) X

h) X2

c) X+3

d) 2X+3




94

F(X) = 2x+3
GX)=(x —-3)/2

Find gofofogogof (x). fogofog (x)
a) X

h) X2

c) X+3

d) 2X+3




le(X, y) = Least of (X, y)
mo (x) = [X]
me(X, y) = Maximum of (X, y)

Find the value of
me[l,mo(le(a , b)] at a= -2andb= -3.

a.l b.0 c.5 d.3




The function

fx)=|x —-2|+]|25 —-x]+]|3.6 =X
where X IS a real number, attains a
minimum at

Case 1: Ifx<2,theny=2 - X+25 —-x+36 -—-x
=81 - 3x
This will be least if x is highesti.e. just less than 2.

—_— 2 3 In this case y will be just more than 2.1
- : Case 2:| f 2

1.X < X < 2.5-2+25hex+ty = )
2 : X than 2.5. In this case y will be just more than 1.6.
] This will be least if x is leasti.e. x = 2.5.
Hence the minimum value of y is attained at x = 2.5

36 —x=41 -Xx
2 7 Case3:I f 2.5 < x < 3.62+4x +2RHB6y =
One Of the above y=X —(Z:isfi:zl.5f+xx—?i6:33>.< 6— 8,.1 Lher
D

— 2 5 Again, this will be least if x is the highest i.e. just less
-x=x —-09
The minimum value of thiswillbe atx =3.6 andy = 2.7
1BIMS Alumni Venture
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Davji Shop sells samosas in boxes of
different sizes. The samosas are priced at
Rs. 2 per samosa up to 200 samosas. For
every additional 20 samosas, the price of

the whole lot goes down by 10 paise per
samosa. What should be the maximum size
of the box that would maximise the
revenue”?

1. 240 2. 300 3. 400 4. None of these

CeT I

1BIMS Alumni Venture



The minimum value of Is attained at
f(x)=x 8 +x6 -x4- 2x3-x?2-2x+9

a) 1(1)
b) 1(2)
c) f(1/2)
d) 1(-1)

FX)=x 8+x°% - x%- 2x3-x2-2x49=(x 4-1/2) 2+
(x3-1)2-(x+1) 2+ 35/4
F(1/2) = 0 + 49/64 - 9/4 + 35/4 = 435/64 = 6.79
F(1)=1/4+0-4+35/4=5
F(-1)=9/16 +4 - 0+ 35/4=213/16 =13.31




Let g(x) =max (5-x, x+2),

Then the minimum possible value of
g(x ) Is:

(1) 4 (2) 45

(3) 1.5 (4) None of these




Let f(x) = max (2x + 1, 3 - 4X),

where x Is any real number. Then the
minimum possible value of f(x) Is:

(1) 1/3 (2) 1/2

(3) 2/3 (4) 5/3




Largest value of min(2 + x 2.6 — 3X),
when x>0, IS

a. 1l b. 2 c.3 d. 4

please note that the highest value of the
given fraction will be at a point where (2 + x2) = (6 — 3X),
as even if one of the values increases beyond this, the
other value will be the minimum value. If we equate the
two, we get x2 + 3x  — 4 = 0. Solving this, we getx = 1 or Rg
X = —4. Since x > 0, it has to be 1 and hence the result

1BIMS Alumni Venture




Let f(x) =ax 2 — bx , where aand b are
constants. Then at x = 0, f(x) Is

(1) maximized whenevera>0,b >0
(2) maximized whenever a>0,b <0
(3) minimized whenevera>0,b>0
(4) minimized whenever a >0, b< 0

Whena=0,b<0,
ax? and —b |x| are non negative for all x,

ie ax?—blx >0 &2?9

soax?—=b |x| is minimum atx=0whena=0,b <0. JBIMS Alumni Venture




If f(1) = 2
f(n+1) =f(n) X5

Find f(5)
a) 10

h) 50

c) 250
d) 1250

11




If f(1) = 2
f(2) = 4
f(3) =8
f(4) = 6
f(5) = 2
f(6) = 4

Find f(2012)
a) 2

b) 1232

c) O

d 5

12




Two binary operations S and Z are defined over the set {a, e, f,
g, h} as per the following tables:

@ a = f g h * a e f g h

a a & f g h a a a a a a

e e f g h a e a e f g h

f f g h a = f a f h e g |
g g h ) e f g a J e h f

h h 5 e f g h a h g f e

Thus, according to the first table f S g=a, while
according to the second table gzh =f, and so

on. Also, letf 2=f zf g3=g2gzg,andsoon.

What is the smallest positive integer n such
that g" =e? 1_
1.4 2.5 3.2 4.3 e

—gr
=g’ rg=heg=f

IBIMS Alumni Very ...,



Two binary operations S and Z are defined over the set {a, e, f,
g, h} as per the following tables:

@ a = f g h * a e f g h

a a & f g h a a a a a a

e e f g h a e a e f g h

f f g h a = f a f h e g |
g g h ) e f g a J e h f

h h 5 e f g h a h g f e

Thus, according to the first table f S g=a, while
according to the second table gzh =f, and so

on. Also, letf 2=f zf g3 = g2z g, and so on.

Upon simplification,f s [f 2z {f S (f 2 f)}]
equals X
1.e2.f3.g4.h ﬁg

JBIMS Alumni Ventu "0 0®
= foO[f={f ®h}

=fo[fre}]
=folf]

(f *






8 graphic functions

Function Definition Example
Linear The highest power over the x variable is 1 y=2x+1
Quadratic The highest power over the x variable(s)is 2 | y=-2x"-7x+2
Cubic The highest power over the x variable(s)is 3 | y=x% +2x% + X
Square root The x variable is square rooted y=—/x —1

Absolute value | The x variable is within absolute value signs | ¥ = —{}H 1|

Rational The x variable is in the denominator (x=0) y =

Logarithmic The log of the x variable is taken y =log(x)

&,
: The x variable is an exponent above a _ax 4
Exponential number y=a ﬁ?g

fenture




Draw the graph for f(  x) = — 4.

Sa
:/




Draw the graph for f(

X)

AV







Draw the graph for f(

-
-
L

X) = 3V x-2

C
IMS Alum
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The graph ofy - x againsty + x is as shown below. (All graphs
In this question are drawn to scale and the same scale has been

used on each axis .) Which of the following shows the graph of y
against x?

A y
y_x F Y »

(1) (2)




When the curves

y=log ;,xandy=x -—1are drawn inthe

X-y plane, how many times do they

l ntersect for values X
1. Never 2. Once

3. Twice 4. More than twice




Consider the following two curves in the
X-y plane:
y =X+ X+ 5

Whi ch of following staten
X < 2 ?

‘he two curves intersect once.

ne two curves intersect twice.

ne two curves do not intersect

ne two curves intersect thrice.

BWN P A
|

CeT I

curves meetatx= -1,0and 1. JBIMS Alumni Venture



Coordinate

CeT I
JBIMS Alumni Venture



Lines

Equations

Slopes

Parallel & Perpendicular lines
Circles

Areas

Tvpes of sums
yp '&ﬁg



Find the distance between two points
(15, 20) and (35, 5)

a) 20
b) 25
c) 30
d) 32




AB=20.02+15.02

= 23.0




Find the distance between two points

(3, 8) and (6, 12)

(-2,0) and (3, 12)




The coordinates of the diagonals of a
square are (2,0) and (0,5), What is
the area of the square?

29 5q. Units

V29 |
—— 5¢. Units
2

29
— 5. Units
9 q

14.5 sg. units

ceT I
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The point on the line x + y =4 which lie
at a unit distance from the line

4x + 3y = 10, are
(3, 1) and (-7, 11)
(3, 1), (7, 11)
(-3, 1), (-7, 11)

(1, 3), (-7, 11)




what Is the equation of a line whose x
intercept Is half as that of the line 3x +
4y = 12 and y intercept Is twice as that
of the same line.

a) 3x+8y =24

b) 8x + 3y =24

c) 16x + 3y =24

d 3x+y=6




What Is the equation of the line that Is
parallel to the line 3x + 7y = 10 and
passes through the point (4, 8)?

a) /X — 3y =46
b) 3x+7y=44
C) 9x + 21y +184 =0
d) 3x + 7y = 68




What Is the equation of the line that Is
paralleltotheline 3x= 2y+4 and
passes through the point (3,1)7?

a)6x = 4y - 5
b) 3x + 7y =44
c) 3x=2y -1

d) 3x + 7y =68




What Is the equation of the line that Is
perpendicular totheline y= -4x -1
and passes through the point (8,1)?

a)6x = 4y - 5
b)dy=x -1
c) 8y = 2x - 7

d 3x +7y= 8




What Is the equation of the line that Is
perpendicular totheline 2y + x=37

a)x =-4y -5
b)y= -x-1
C)y=-2x -7
d3x -y =38




The area of the triangle with vertices
at the point (a, b+c), (b, c+a), (c,a+b) is

0
a+h+c

ab + bc+ca

Do

Puta,b,c=1 1BIMS Alumni Venture
It will become same point.



Given four lines whose equations are
Xx+2y-3=0,2x+3y 4=0, 3x+ 4y |
-7=0, and 4x + 5y 6 =0, then the lines are

Concurrent
Sides of a square
Sides of a rhombus

None of these




Advance
Questions

CCeT I
IMS Alumn
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Let S be the set of all pair s
and mM. Anytwo distinct members of S are called
“frirends” 1 f they have one <co
common and “enemies” other wis
n=4,then S ={(1, 2), (1, 3), (1, 4), (2, 3), (2, 4),

(3, 4)}. Here, (1, 2) and (1, 3) are friends, (1, 2) and

(2, 3 ) are also friends, but (1, 4) and (2, 3) are

enemies.
Forgener al , N how many enemi
of S have? 1/ 5
(1)n-3 (3)2n -7 2) 5(n —3n—2]
2
12 1/ 2
4) (n* ~5n+6) 8) (n? ~7n+14)

CET I
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Let a, =p and b1

an = pbn_1, by, =qgbn_1, forevenn> 1,

= g, where p and q are positive quantities. Define

and a, =pa,_1, b, =qa,_4q, forodd n > 1.

Which of the following best describes a  +b_ foreven'n'?

1 1

1 —n—1 —n
1) q(pa)2" (p+q) (2 ap?2  (p+a) (3)a? (p+q)

1, I 1 1
(4) g2 (p+q)2" (5) a(pa)2" ' (p+q)2

Do

1BIMS Alumni Venture



1112>1
2223>2

Let a, b, ¢, d be four integers such that
atb+c+d =4m+1where mis a positive
Integer. Given m , which one of the following
IS necessarily true?

1. The minimum possible value of a2 + b? + ¢ + d? is 4m?—2m+1
2. The minimum possible value of a2 + b? + ¢2 + d? is 4m2+2m+1
3. The maximum possible value of a + b2 + ¢2 + d? is 4m?—2m+1
4. The maximum possible value of a2 + b2 + ¢ + d? is 4m2+2m+1

2 (a+b+c+d)?2=(@dm+1)?
Thus, a2 +b2+c2 +d2 +2(ab + ac + ad + bc + bd + cd)
=16m2 +8m+ 1
a2 + b2 + ¢2 + d2 will have the minimum value if (ab + ac
+ad + be + bd + cd) is the maximum.
This is possibleifa=b=c=d=(m+0.25) ... since a
+b+c+d=4m+1
In that case 2((ab + ac + ad + bc + bd + cd)
=12(m+0.25)2=12m2 + 6m + 0.75
Thus, the minimum value of a2 + b2 + ¢2 + d?
= (16m2 + 8m + 1) — 2(ab + ac + ad + bc + bd + cd)
= (16m2+ 8m + 1) — (12m2 + 6m + 0.75)
= 4m2+2m+0.25
Since it is an integer, the actual minimum value
=4m2 +2m + 1



