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If the chip is dropped from the right peg on the second row (as shown), the slot it
would most likely fall to is
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Let f(x)=ax’+bx+c and f(-1)<1, f(1)>-1, f(3)<—4 and a=0. then
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The following graphs represent the function f(x) (in bold line) and its derivative f*(x)
(in dotted lines). The graph that shows the correct relation is

L
i S AVIEAY
VA ,' 1 g "" ‘l AR
AR 7A f(x) i/ \ VA . f(x)
Y ™ X 4
-3 -2‘.‘-1 ! 1\12 ] - f(x) -3 -2-1 1 2 7 eeee- f(x)
'] [}
“‘...r" "\_.r'
GRAPH | GRAPH II

[}
-342-4 | 1 2/ 7 eeee- (x) e 1 * page f(x)
|‘ ‘! |‘ '.I
GRAPH 1l GRAPH IV

Two points are taken at random on the given straight line segment of length ‘a’. The
probability for the distance between them to exceed a given length ‘¢’ is, where
0<c<a;
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A block has edge lengths of 3 em, 4 em, and 5 em (as shown), where opposite faces
have the same color. If the block is rolled, which color is most likely to come up on

top? (Assume the block's mass is evenly distributed.)
Scm

3cm

4 ¢cm

1 1
&
below is transformed using the matrix : q followed by the transformation
V2

IMAGE Il IMAGE IV
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An ant begins from (0, 0) in the xy-coordinate plane. It then travels to each point with
non-negative integer coordinates following the pattem shown below. The ant stops
moving after 2018 units, toits final position (x, ). The value of x + v is

y
F 3
T
GL
i - i =
1‘. L Lal Ll JL
v
3 [ r'y
o L4
I & *
¥ w
1% y 7 )
- F . r . [
L " Ll |l
1 2 3 4 5 6 7

If a> 0 and the equation ‘z—a; ‘+|z—2a‘=3rcprescnts an ellipse, then d lies in the

interval

(LV3)
(1.3)

(+2,43)
(0.3)

Let o, and o, be roots of the equation x* —x+ p=0and let,, o, be the roots of the
equation x’—4x+¢=0. If .., .2, arc in geometric progression. Then the

integral values of P and ¢ respectively are
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X/ (x)

If £ (x) is a polynomial satisfying lim s=Ls0)=0,/(1)=2,f(2)=4,f(3)

e |4 x
=6, thenf(4) =

08 .1y (3+2x—x")

Consider the equation ‘x + 1‘ =(x-3) ‘x ‘

The equation has

The sum of the squares of three distinct real numbers which are in strictly increasing GP is 55
their sum is oS,

If §= lﬂ}\."gz then the greatest value of the middle term is

Given that AB = 12, CD = 1 and the semicircle is tangent to BC, the radius of the
semicircle is
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The number of solutions of 2 +z=0 is

x|, |x|g1
|x]-1 |x]=1

Given f(x)Z{ and ¢ (x) = f (x — 1) + f (x + 1), the value of the

integral j.g(x) dx is

-3

Let fi [-1. 0] — R be a function differentiable within the domain such that

j(f(x))z dx =10, f(-1)=2.

-1

Then the value of the integral T xf’(:c )f(x) dx is
-1
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There is a light in another room that can be in one of three states: blue, red or off. In vour room,

vou have two buttons numbered 1 and 2 that control the state of the light. The state of light
changes as follows:

+ If vou press button 1. then the light changes to the next state clockwise around the diagram.
+ If vou press button 2 while the light is blue or red the state of the light will not change.
» If vou press button 2 while the light is off the light will change to blue

Off

&'5
1/’ \ or2

g | s |

ATV e — N
QY Yo

Red

Blue
You want to make sure that the light is off but since the light is in another room, vou do not know
what state the light is currently in. The shortest sequence of button presses that will guarantee

that the light will be offis x1x2. .. xn wherexi=lor2 for 71=1,2, .., n

The value of nis

Let P(x) denotes the probability of the occurrence of event X. Then, all those
points(x,¥) = (P(4),P(E)), in a plane which satisfies the condition P(A U B) =
3/4and1/8 < P(ANB) < 3/8 implies;

7/8=x+y<11/8
x+y<7/8
x+y>11/8
x+y=<11/8

7/8<x+y<11/8

The period of the function which satisfies the relation

f)+fx+4)=f(x+2)+f(x+6)is
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lim (x2 In(cot ™ x)) =

X—»0C

A maths professor asked one of his students to visit his house regarding some work.
The student asked the professor his house number. The professor replied in a strange
way:
Y- If my house numberis a multiple of 3, thenit is a number from 50 to 59.
s If my house number is not a multiple of 4, then it is a number from 60 to 69.
¢ If my house numberis not a multiple of 6, thenit is a number from 70 to 79.
The sum of the prime factors of the professor's house number is

" . . o O . " . 2
The sum of the squares of three distinct real numbers which are in strictly increasing GP is §°.
their sum is 5.

If r=2. then the value of [al] is (where [.]denotes the greatest integer function and r is

common ratio of GP)

Let f:R— Rbegivenby f(x) = (x + 1)2 —1,x = —1. Then f~1(x) is

Does not exist, as fis not onto.

—1—+vx+1

Does not exist, as f'is not one-one

—14+yx+1

—14++vx+1
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Let @, 5.7 be three numbers such that o'+ F+7 —y=0 and z=a+—i'8_
—¥

Value of aris

7
20+|)
_z
2
2(1+[e))
_ &=
201+))
Z+Z

20+)2)

The real values of x that satisfy the equation x> —2* =0 is

The number of integral solutions of the equation x+ y+z =0, where x,y,z are all
=—351is

E
If Z|:§+;_D:|= 21,where [x]denotes the integml part of x, then k¥ equalto

Hml
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The diagram below shows a grid of 2 x 4 dots (of negligible size) that altemate
between black and white. The number of ways there are to draw ten line segments
between the dots such that

« cach white dot is connected to exactly one black dot (and vice versa),

« 1nosegmentpasses through more than twodots, and

« none of the segments intersect each other

. 000
0e0e

Each of the digits 1. 2, ..., 8 are placed exactly once in the grid below so that the
equations are true.

A -+ B| = C
4 X

+ — F
G H
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Each of the digits 1, 2, .... 8 are placed exactly once in the grid below so that the
equations are true.

Al + |B|=]|C
+ %

- = | F
G H

If @, b and ¢ are non-coplanar vectors and A1is a real number, then

A(mE)-(Afﬂxaf-‘)=a-((£+5)x5) for

exactly two values of A.
exactly one value of A.

no value of A.
exactly three values of A.

no value of A.

Let P(x)=(x— Dx—2)x—13)...... (x —50) and
(Xx)y=(x T+ 2)00 33} ... 2 ).

If P(x) O(x) = a100x1%° + o9 x*° + aog x°8 +...+ a1 x! + ap then the value of
aioo - ags — dgs — do7 18
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The area of a regular hexagon is H and the area of the shaded region in it is 5. The

ratioof H : 5 is

Let A be the area bounded by the curve y = —&!x1® + k and the x axis. The value of
684 is

A square dance has the following commands:
* '"Rotate Right" means everyone moves one pace around the square,
counterclockwise.
s '"Rotate Left" means everyone moves one pace around the square, clockwise.
¢ '"Diagonal Swap" means the person in the lower-left position and the person in
the upper-right position switch places, while the other two people stay still.

A B B C D A A D
G D %
Y
A Y
D C A D C B B C
Original Rotate Rotate Diagonal
Position (OP) Right (RR) Left (RL) Swap (DS)

A choreographer choreographs a sequence that is made of the steps, starting from the
original position

RR > RR —» DS >RL—> DS

The position of A after 21 repetitions of the above steps is

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

There is a light in another room that can be in one of three states: blue, red or gff. In your room,

wvou have two buttons numbered 1 and 2 that control the state of the light. The state of light
changes as follows:

+ If vou press button 1, then the light changes to the next state clockwise around the diagram.
o If vou press button 2 while the light is &lue or red the state of the light will not change.
» If vou press button 2 while the light is off the light will change to blue

off

i
]/' \: or2
= s |
\-,r,-" — N\
QY o
Red Blue
You want to make sure that the light is gff but since the light is in another room, vou do not know
what state the light is currently in. The shortest sequence of button presses that will guarantee

that the light will be off is x1x2... xnwherexi=lor2 for /=12, ... . n

58 iy 2t o s G o =

A right triangle ABC with side 4B =x and BC = 12 intersects a square with side 4B at

the point D. The value of x that maximizes the area of the shaded portion of the
triangle is

A
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The graph of a function f(x) is given below. The value of 1im f( f(x)) is
x—6

0
N
g
T | | | F o
.l -
—'Gi-—7"/—.l
E _/-, | J\
— [
4 ‘\ l'
= | N )4
3 \\ d/
N I
iz |
LN 1
| |
| 4 |3 L. [ 7 9 |1
| |

If the oot of the equation %’ +2ax+b=0 are real and distinct and they differ by at
most 2m, then b liesin the interval

(@ -t &)
[al _mlraz)
(a*.a’ +m")

[a*.a +m']

Let F(x) be a function defined by F(x)=x—[x], 0#x e R, where [x] is the
greatest integer less than or equal to X. Then the number of solutions of
F(x)+ F(1/x)=1 is/are

If £(x) = max (2 sin y — X|) for y € (—o0, ), then the minimum value of f(x) is

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

The distance between the two foci F and F’ of an ellipse is 8 units. P is any point on
the ellipse such that |[PF|+ |PF’| = 32. The maximum area of the triangle PFF'is

44238
44240
3+/240
34/238

a b ao—b
Thedeterminant | b ¢ ba—c |=0, a=0if

21 0

T a2 +i
Let &, 5.7 be three numbers such that &*+ 3+ —»=0 and Z:a—zﬁ

-y

Value of fis

Z—Z

201+]])
z

201+))
(z—2)i

21+|2)
2z

1+kr

(z—2)i

20+[)
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Let P(f) represent the amount of chemical a factory produces as a function of
time 7 (in hours). The rate of change of chemical production satisfies the differential

equation
) __ P(:)[ —@]
dt 3

If the factory alarm is raised when chemical production exceeds 4 in 4 hours, the
inequality that represents the maximum initial amount of chemical that guarantees

the alarm will not be raised is

108

0 1) - epminiid
©) 37
108
PO)<—
©) 373
972
PO)y==—
©) 337
P(O)-cg
323

a72
P(O)=—=—
©) 323

The graph represents the function y = g (x). Which of the following statements is true?
Yy

y =g(x)

-2 -1 1 2 3
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A regular 11-sided polygon ABCDEFGHIJK is inscribed in a unit circle, as shown
below.

- 1
a,b,c are three vectors of magnitude V2.1 and \/—2 respectively, and satisfying

|[EE. 5, E][= 1. then the value of (d +2b +(.:)'((d>(5) x(d— 5)+{F)=

The range of the function f defined by f(x) = [ﬁl{x}] where [x] & {x} respectively

denote the greatest integer and fractional part of x, is

I, the set of integers.
N, the set of natural numbers.
W, the set of whole numbers.

{ZJ 31- 4} }

N, the set of natural numbers.
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The sum of the squares of three distinct real numbers which are in strictly increasing GP is St
their sum is 5.

Maximum interval for ¢ is

If a, 5,3 are mufually perpendicular vectors and &=a[&x5)+ﬁ(5x€)+y(ﬁxa]

and [a. b,¢|=1, then a+f+y=

If G, b and ¢ are non-coplanar vectors, then

[(d +5] x(E—c’) [5+(F)x(f.: +d) {c:'—a')x(a' +5)]=

www.FirstRanker.com
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Consider the system of linear equations 2x+3y+35z=9,7x+3y—2z=8 and
2x+3y+Az=4

A=9 and u=5
A=9 and p=#5
A=5 and u=9
A=5 and u#9

Consider the system of linear equations 2x+3y+5z=9.7x+3y—2z=8 and
2x+3y+dz=p

A hasanyreal valueand p#9
A#5 and u=7 only

A=5 and u=9
A#5 and g hasanyreal value

A#35 and g hasanyreal value

Letf: [0, 1] = R be a continuous function such that f(x) f(x — 1) = 1. Then the value

of the integral j#dx is
o 1+/(x)
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A pyramid is made out of blocks, where the first layer has 1 block, the second layer 1s
a square made up of 4 blockd and the third layer is a square made up of 9 blocks, and
s0 on, so that each #™ laver is a square made from »? blocks.

Each block has a number written on it. The top block has the number 1 written on it,
but every other block has the sum of all the blocks that touch its top side written on 1t.
The first five layers are as follows:

1st 2nd 3rd 4th 5th
|I] 1)1 1[2]1 1]3[3]1 1]ale]al1
1]1 242 3[a]9|3 4 |16[24|16] 4
1|21 3[o9]9|3 6 [24|36]24] 6
1(3|3]1 4 |116(24|16| 4

OAE

www.FirstRanker.com
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A pyramid is made out of blocks, where the first layer has 1 block, the second layer 1s
a square made up of 4 blockd and the third layer is a square made up of 9 blocks, and
s0 on, so that each #™ laver is a square made from »? blocks.

Each block has a number written on it. The top block has the number 1 written on it,
but every other block has the sum of all the blocks that touch its top side written on 1t.
The first five layers are as follows:

1st 2nd 3rd 4th 5th
|I] 1)1 1[2]1 1]3[3]1 1]ale]al1
1]1 242 3[a]9|3 4 |16[24|16] 4
1|21 RERBE 6 |24]36[24| 6
1(3|3]1 4 |116(24|16| 4
OAE

A pyramid 1s made out of blocks, where the first laver has 1 block, the second laver is
a square made up of 4 blocks and the third layer is a square made up of @ blocks, and
s0 on, so that each #™ laver is a square made from »2 blocks.

Each block has a number written on it. The top block has the number 1 written on it,
but every other block has the sum of all the blocks that touch its top side written on 1t.
The first five layers are as follows:

1st 2nd 3rd 4th 5th
E] 1[1 1[2]1 1lals]3 1]al6]al1
1[1 242 3[o]9]3 4 [16]24[16] 4
1[2]1 3|af9]3 6 [24]36[24] 6
113|131 4 |16|24|16| 4

1]al6]al1
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A pyramid 1s made out of blocks, where the first layer has 1 block, the second layer 1s
a square made up of 4 blocks and the third layer is a square made up of @ blocks, and
so on, so that each #% layer is a square made from »2 blocks.

Each block has a number written on it. The top block has the number 1 written on it,
but every other block has the sum of all the blocks that touch its top side written on it.
The first five layers are as follows:

1st 2nd 3rd 4th 5th
E] 1[1 1[2]1 1[3[3]1 1]ale]a]1
1[1 242 3[a]e]3 4 [16]24[16] 4
1[2]1 HEIEIE 6 [24]36[24] 6
113|131 4 |16|24|16| 4

1]al6]al1

If A be an integer and @. f be the roots of 4x° —16x+ A=0 such that 1<@ <2 and
2 < f<3, then possible values of A are
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Shukla, Mishra, Singh, Kulkami, Rao, Joshi and Nair are to conduct interviews
simultaneously either alone or in pairs at four different locations—Surat, Chandigarh,
Delhi and Lucknow. If they travel in pair, they take the same mode of travel. Only
one travels by rail, two are travelling by car and the rest travel by air.

Shukla is going to Lucknow but neither by car nor by air.
Mishra prefers to travel by car.

Neither Joshi nor Nairis going to Delhi.

Only those going to Surat travel by road.

Kulkarni will assist his friend Mishra.

The two managers who go to Delhi travel by air.

Shukla, Mishra, Singh, Kulkami, Rao, Joshi and Nair are to conduct interviews
simultaneously either alone or in pairs at four different locations—Surat, Chandigath,
Delhi and Lucknow. If they travel in pair, they take the same mode of travel. Only
one travels by rail, two are travelling by car and the rest travel by air.

Shukla is going to Lucknowbut neither by car nor by air.
Mishra prefers to travel by car.

Neither Joshi nor Nair is going to Delhi.

Only those going to Surat travel by road.

Kulkarni will assist his friend Mishra.

The two managers who go to Delhi travel by air.

Shukla, Mishra, Singh, Kulkami, Rao, Joshi and Nair are to conduct interviews
simultaneously either alone or in pairs at four different locations—Surat, Chandigarh,
Delhi and Lucknow. If they travel in pair, they take the same mode of travel. Only
one travels by rail, two are travelling by car and the rest travel by air.

Shukla is going to Lucknowbut neither by car nor by air.
Mishra prefers to travel by car.

Neither Joshi nor Nairis going to Delhi.

Only those going to Surat travel by road.

Kulkarni will assist his friend Mishra.

The two managers who go to Delhi travel by air.
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Shukla, Mishra, Singh, Kulkami, Rao, Joshi and Nair are to conduct interviews
simultaneously either alone or in pairs at four different locations—Surat, Chandigarh,
Delhi and Lucknow. If they travel in pair, they take the same mode of travel. Only
one travels by rail, two are travelling by car and the rest travel by air.

Shukla is going to Lucknowbut neither by car nor by air.
Mishra prefers to travel by car.

Neither Joshi nor Nair is going to Delhi.

Only those going to Surat travel by road.

Kulkarni will assist his friend Mishra.

The two managers who go to Delhi travel by air.

Shukla, Mishra, Singh, Kulkami, Rao, Joshi and Nair are to conduct interviews
simultaneously either alone or in pairs at four different locations—Surat, Chandigath,
Delhi and Lucknow. If they travel in pair, they take the same mode of travel. Only
one travels by rail, two are travelling by car and the rest travel by air.

Shukla is going to Lucknowbut neither by car nor by air.
Mishra prefers to travel by car.

Neither Joshi nor Nair is going to Delhi.

Only those going to Surat travel by road.

Kulkarni will assist his friend Mishra.

The two managers who go to Delhi travel by air.
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The curve defined by the parametric equationx =3 cosf, ¥ =4 sin 7 is

il BN
S | o

GRAPH | GRAPHII GRAPH 11l GRAPH IV

Which of the following is a function? (Note: [.] & {. } denote the greatest integer and
fractional part function respectively)

x! {x}
In(x—1)
ix?
%1
{x}

1
In[1-|x|]

l+sinx cos’x 4sin2x
Let f(x)=| sinx 1+cos’x 4sin2x |, f(a) and f(b) be the least and

" ol ol .
sin” X cos"x 1+4sin2x

greatest values of f(x), then

f(a)=2.f(b)=6and period of f (x)is 7

fl@==2.f(b)=6 and period of f(is 7

fla)=2,f(b)=-6 and period off(x) is o/

[

W ofd Ca M i | Ly
ST = 2T =Y and period of / VW is 7
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fl@==2.f(b)=6 and period of f(is

The solution of x—1=(x—[x])(x—{x}) (where [x] and {x} are the integral and
fractional part of X ) is

x e R~[12]
x e R~[1.2)
x e R~(1,2)
x [L2)

The total number of solutions of 2°°* = |sin x| in [—2m, 5] is

n-1 2
Letw=1is nth root of unity, then valueof Z‘zl +w'z, | is
Eml

|31|1+|Z: |l
2 2
n(|21| +|21| )

)2
%

m(|zl|+

23

(|Z1|+21

If a function f(x) satisfies the functional equation f(tan#) = sin? 2 & for all real &, then

J ryaie -

0

[N =T N T
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The curve x* +y* + x?y + 7 = 0 intersects the line 9x + y = 0 at the point (a, b). The
slope of the tangent to the curve x> +33 + x%y + 7 = 0 at the point (a, b) is

23
244
13
244
21

244
15

244

The sum of the squares of three distinct real numbers which are in strictly increasing GP is §°.
their sum is oS,

If &’ =2 then the value of [r] is (where []denotes the greatest integer function and F is

common ratio of GP)

Letf (x) = 6x> + 7x — 5. The average rate of change of /' (x) when x changes from 0
to 18 is the same as the rate of change of /'(x) at x = a. The value of @® + @ + 90 is
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A straight line in the xy-plane passes through the point (3, 48) in the first quadrant and
intersects the positive x-axis and y-axis at points P and Q respectively. If O is the
origin. the minimum value of OPx OQ is

Period of f(x) =x — [x + a] — b, where a,b € R* and, [.] denotes the greatest
integer function, is

If ab’c’, a'bc’, &'b'e’ arein AP (a.b.c =0), thenthe minimumvalue of a+b+c is
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The maximum tenipera’nue (T) of a city X for the first two weeks of January (1 —
141) is plotted as a function of time 7.
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The approximate rate of change of temperature on 9™ January is

A game is played with the following rules:
¢ Player X starts with 1 chip
s In each round of play, a fair six-sided die is rolled. If the result is 1, 2, or 3, the
player loses a chip. If the result is 4 or 5, the player gains a chip. If the result is
6, 2 chips are gained.
e Ifatanytime the player X has no chips, the gameis lost.
s If atany time the player has 4 or more chips, he wins the game.
What is the probability that the player will win the game?
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A bug stands on a random point of the lattice below. Each point is equally likely to be
the starting point. Every minute, the bug selects an adjacent point at random and
moves to it. Each point is equally likely to be the bug's starting point and each

adjacent point is equally likely to be chosen. Also, assume starting at 4 will "reach”
the point 4 in 0 moves.

C B

A bug stands on a random point of the lattice below. Each point is equally likely to be
the starting point. Every minute, the bug selects an adjacent point at random and
moves to it. Each point is equally likely to be the bug's starting point and each

adjacent point is equally likely to be chosen. Also, assume starting at A4 will "reach”
the point 4 in 0 moves.

C B
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A and B are points in the first quadrant such that the slopes of the line segments
04 and OB are 3 and 1/3, respectively, where O is the origin. If |04| = |OB| then the
equation of line which is parallel to the line segment 4B and passes through the
point (-3, 7) is

y=2x+13
r=-2x+1

y=x+4

y=x+10

fA-W-f@)

Let f(x) = 3x1° — 7x% + 5x% — 21x* + 3x? — 7. The value of lim s
=0 I +3h

Directions
P = Q means Qis the father of P
P * Q means Pis the sisterof Q
P ? Q means Q is the mother P
P § Q meansPis the brotherof Q
P @ QmeansQissonof P
P # Q means Pis the daughterof Q

Directions
P = Q means Qis the father of P
P * ) means P is the sisterof Q
P ? Q means Qis the motherP
P $ Q meansPis the brotherof Q
P (@ Q meansQissonof P
P # Q means Pis the daughterof Q
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" . . " . . " . 2
The sum of the squares of three distinct real numbers which are in strictly increasing GP is §°.
their sum is aS.

If we drop the condition that the GP is strictly increasing and take > = 1, (where # is common

ratio of GP)then the value of & can be

If S is the root of the polynomial x? + 24x + 1, then

2
liml cos(x“+24x+1) N

=6 (x—p)

A function f (x) is defined by f(x):%[f(xy)+f[in for all x,y € R™, the set of

=

positive real numbers. If f(1)=0, f'(5)=5 then f"(5)=
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If f (x) is defined in(0, 1), then the domain of definition of f(sinx) is

2nm, 2n+ Dr),n€Z
((n — D, (n+ 1)1r),n eEZ

((2n——1)§,(2n—k3)§);nEEZ

(Qn+Dg,Qn+$§)nEZ

(2nm, 2n+ Dm),n€Z
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