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A Fill in the Blanks

A variable takes value x with frequency "**~1 C,
x=0,1,2,...n. Themode of the variableis..................
(1982 - 2 Marks)

B True / False

For real numbers x and y, we write x * yif x— y+ J2 isan

irrational number. Then, the relation* is an equivalence
relation. (1981 - 2 Marks)

C MCQs with One Correct Answer

If X and Y are two sets, then X N (X UY)¢ equals. (1979)
@@ X b Y
© ¢ (d) None of these.
12

The expression ———— 1is equal to 1980

P 3+45+242 4 (1930
@ 1-s5+y2+410 ® 1+J5+2-4i0
© 1+ s-2+10 @ 1-5-2+10

Select the correct alternative in each of the following. Indicate
your choice by the appropriate letter only.

Let S be the standard deviation of n observations. Each of
the n observations is multiplied by a constant c. Then the
standard deviation of the resulting number is (1980)
@ s b) cs

(©) s+c (d) none of these

The standard deviation of 17 numbers is zero. Then (7980)

(a) thenumbers are in geometric progression with common
ratio not equal to one.

(b) eight numbers are positive, eight are negative and one
is zero.

(c) either (a) or (b) (d) none of these

Consider anyset of201 observations x1, x2, ....x200, x201.

It is given that x1< x2<....< x200 <x201. Then the mean

deviation of this set of observations about a point & is
minimum when & equals (1981 - 2 Marks)

(a) (xl +Xy +...+ X900 +XZ01)/201

(b) X1
© x9
CURESTY

6.

, Xn are any real numbers and # is any
postive integer, then (1982 - 2 Marks)

2 2
n

nx»2 ( x~\
(b) Z] ZLZ /)

i=1

}1 h \
@ " LszJ

i=1

2
no )
(© Z X2 nLinJ (d) none of these
i=1
Let S={1, 2, 3, 4} . The total number of unordered pairs of
disjoint subsets of S is equal to (2010)
@ 25 (b) 34 ) 4 (d 41

LetP={0:sin®—cos0= /2 cosB} and
Q={0:5sin 0+ cos0=./2 sin B} betwo sets. Then (2011)

@ PcQandQ-P#g () Qz P
© PzQ @ P=Q

MCQs with One or More than One Correct

In a college of 300 students every student reads 5
newspapers and every newspaper is read by 60 students.
The number of newpapers is (1998 - 2 Marks)
(a) atleast30 (b) atmost20

(c) exactly25 (d) none of these

Let S|, Sy, ..o be squares such that for each n =1, the

length of a side of S, equals the length of a diagonal of

S, If thelength of a side of S, is 10 cm, then for which of

the following values of n is the area of S, less than 1 sq. cm?

(1999 - 3 Marks)
d 10

@ 7

(b) 8 © 9

Subjective Problems

An investigator interviewed 100 students to determine their
preferences for the three drinks : milk (M), coffee (C) and tea
(7). He reported the following : 10 students had all the three
drinks M, C and T, 20 had M and C; 30 had C and T, 25 had
M and T; 12 had M only; 5 had C only; and 8 had 7 only.
Using a Venn diagram find how many did not take any of
the three drinks. (1978)
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Topic-wise Solved Papers - MATHEMATICS

2.  (a) Constructa triangle with base 9 cm and altitude 4 cm, (@ii)) For any two subset X and Y of a set 4 define
the ratio of the other two sides being 2 : 1. XoY=(X*NnY)uXnNY°)
(b) Construct a triangle in which the sum of the three sides Then for any three subsets X, Y and Z of the set 4, is
is 15 cm with base angles 60° and 45°. Justify your the following equality true.
steps. (1979) XoY)oZ=Xo(Yo 2Z)? (1980)
3. Atentis madein the form ofa frustrum 4 ofaright circular 8. Suppose 4, 4,, ........ A5 are thirty sets each with five
cone surmounted by another right circular cone B. The elements and B, B,, ....... B, are n sets each with three
diameter of the ends of the frustrum A are 8 m and 4 m, its 30 "
height is 3 m and the height of the cone B is 2 m. Find the elements. Let [/ 4,=UB; = S . Assume that each
area of the canvas required. (1979) i=1 J=1
4. In calculating the mean and variance of 10 readings, a element of S belongs to exactly ten of the Ai’ s and to exactly
student wrongly used the figure 52 for the correct figure of nine of the B’ s. Find n. (1981 - 2 Marks)
25. He obtained the mean and variance as 45.0 and 16.0 9. The mean square deviations of a set of observations
respectively. Determine the correct mean and variance. "
(1979) X1, Xp, ..., X, about a points ¢ is defined to be 1 D - o).
5. The diameter PQ of a semicircle is 6 cm. Construct a square nig

GP_3480

ABCD with points 4, B on the circumference, and the side
CD on the diameter PQ. Describe briefly the method of
construction. (1980)
6. Cand D are any two points on the same side of a line L. (.
Show how to find a point P on the line L such that PC and
PD are equally inclined to the line L. Justify your steps.
(1980)

The mean sugare deviations about —1 and +1 of a set of
observatons are 7 and 3 respectively. Find the standard
deviation of this set of observations. (1981 - 2 Marks)
The marks obtained by 40 students are grouped in a
frequency table in class intervals of 10 maks each. The mean
and the variance obtained from this distribution are found
to be 40 and 49 respectively. It was later discovered that two

7. () Setdhas3 elements, and set B has 6 elements. What observations belonging to the class interval (21-30) were
can be the minimum number of elements in the included in the class interval (31-40) by mistake. Find the
_ setd U B? _ (1980 mean and the variance after correcting the error.
(i) P, O, R are subsets of a set 4. Is the following equality (1982 - 3 Marks)
true ? 11. A relation R on the set of complex numbers is defined by
Rx(PCUQF=R*P)N (R *0)? (1980)

. 21 —Zy . .
z, R z, if and only if 21772 s real. Show that R is an
Z1t2p

equivalence relation. (1982 - 2 Marks)

| 3 Match the Following

Each question contains statements given in two columns, which have to be matched. The statements in
Column-1 are labelled A, B, C and D, while the statements in Column-11I are labelled p, q, v, s and t. Any
given statement in Column-1 can have correct matching with ONE OR MORE statement(s) in Column-
II. The appropriate bubbles corresponding to the answers to these questions have to be darkened as
illustrated in the following example :

If the correct matches are A-p, s and t; B-q and r; C-p and q; and D-s then the correct darkening of
bubbles will look like the given.

PqgQr s t

00000
®0O®®
QO0OG®
®OO0O

(2011)

gaowp»

1.  Match the statements given in Column-I with the intervals/union of intervals given in Column-II.
Column-I Column-II

2iz

(A) Theset {Re(1 2] :zisacomplex number, z]=1z#+1}is  (p) (—o0,—1) U(1,®)
—Z

x-2
(B) The domain of the function f'(x) = sin™! (%] is (@  (~0,—0)U(0,»)
1 tan® 1
(©) Iff()=|-tan® 1 tan0|, then the set {f(O):Os 0 <£} is @ [2,9)
-1 —tan6 1 2
(8)  (=oo,-1JU[1,0)
D) Iff(x)=x32 (3x—10), x > 0 then f(x) is increasing in ) (=0,0] U [2,)
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Integer Value Correct Type

The value of 6+logs

CT=To /o 2 - 2 JEE Main / GIEEE

In a class of 100 students there are 70 boys whose average
marks in a subject are 75. If the average marks of the complete
class is 72, then what is the average of the girls?  [2002]
@ 73 (b) 65 (c) 68 d 74
The sum of two forces is 18 N and resultant whose direction
is at right angles to the smaller force is 12 N. The magnitude
of the two forces are [2002]
@ 13,5 (b 12,6 (c) 14,4 d 11,7
A bead of weight w can slide on smooth circular wire in a
vertical plane. The bead is attached by a light thread to the
highest point of the wire and in equilibrium, the thread is
taut and make an angle @ with the vertical then tension of
the thread and reaction of the wire on the bead are

(@ T=wcoso R=wtang [2002]
(b) T=2wcos@ R=w

© T=w R=wsing

(d T=wsing R=wcotg

The median of a set of 9 distinct observations is 20.5. If
each of'the largest 4 observations of the set is increased by
2, then the median of the new set [2003]
(a) remains the same as that of the original set

(b) isincreased by 2

(c) is decreased by 2

(d) istwo times the original median.

A couple is of moment G and the force forming the
couple is p . If p is turned through a right angle the
moment of the couple thus formed is 7 . If instead , the
force p are turned through an angle ¢, then the moment
[2003]

() Gsina—Hcosa

of couple becomes
(@ Hsina—Geosa

(¢©) Hsina+Geosa (d Gsina+Hcosa.

The resultant of forces p and O is R .If O is
doubled then R is doubled. If the direction of O is

reversed,then R is again doubled. Then P? : Q2 ‘R? is

[2003]

(@2:3:1 ()3:1:1 (c)2:3:2 d)1:2:3

1 1 1 1 .
; 3J§J4_3J§J4_3J§V4_3J§”JIS

7.

10.

11.

(2012)

A body travels a distance s in t seconds. It starts from rest
and ends at rest. In the first part of the journey, it moves
with constant acceleration f and in the second part with
constant retardation r. The value of t is given by

o @l e

2s
(d) y2s(f+r)

1 1

© I + "
Two stones are projected from the top of a cliff h metres
high , with the same speed u, so as to hit the ground at the
same spot. If one of the stones is projected horizontally
and the other is projected horizontally and the other is
projected at an angle @ to the horizontal then tan 9 equals
[2003]

2 2
() “\/g:,, (b) \/g:‘; (© ng% (@) 2"‘/%

Two particles start simultaneously from the same point
and move along two straight lines, one with uniform

[2003]

velocity u and the other from rest with uniform acceleration

f” .Let a be theanglebetween their directions of motion.

The relative velocity of the second particle w.r.t. the firstis
least after a time [2003]

(a) ucosa (b) usina © fcosa

7 7 » (d) usina

3 . .
The upper 1 th portion of a vertical pole subtends an

angle tan ! % at a point in the horizontal plane through its

footand at adistance 40 m from the foot. A possible height
of the vertical pole is 12003]
(@ 80m (b) 20m (c) 40m (d) 60m.
Let R and R, respectively be the maximum ranges up and
down an inclined plane and R be the maximum range on the
[2003]
@ GP

horizontal plane. Then R, R, R, arein
(a) HP b AGP (AP
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13.

14.

16.

17.
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In an experiment with 15 observations on x, the following
results were available : [2003]

»x? = 2830, =x =170

One observation that was 20 was found to be wrong and
was replaced by the correct value 30. The corrected

variance is [2003]
() 833 (b) 78.00
(c) 188.66 (d) 177.33

Let R = {(1,3),(4,2),(2,4),(2,3),(3,1)} be arelation on the

set 4=1{1,2,3,4}.. The relation R is [2004]

(a) reflexive (b) transitive

(c) not symmetric (d) a function

Consider the following statements :

(A) Mode can be computed from histogram

(B) Median is not independent of change of scale

(C) Variance is independent of change of origin and scale.
Which of these is / are correct ? [2004]
@ (A),(B)and(C) (b) only(B)

(c) only(A)and(B) (d) only(A)

In a series of 2 n observations, half of them equal a and
remaining half equal —a. If the standard deviation of the

observations is 2, then |a| equals. [2004]
NG

(a) o ® 2
2 8y -

© @ -

With two forces acting at point, the maximum affect is
obtained when their resultant is 4N. Ifthey act at right angles,
then their resultant is 3N. Then the forces are

(a) (2+%«/§)N and (2—%«/§)N

[2004]
() (2+V3)N and (2-V3)N

© (2+%«/§)Nand(2—%x/§)N

@ (2++2)N and (2-+2)N

In a right angle A4BC, Z4=90° and sides a, b, c are

respectively, 5 cm, 4 cm and 3 cm. Ifa force F* has moments
0,9 and 16 in N cm. units respectively about vertices 4, B

and C, then magnitude of F' is [2004]
@ 9 (b) 4
© 5 @ 3

18.

19.

20.

21.

Topic-wise Solved Papers - MATHEMATICS
Three forces P,0 and R acting along 14, IB and IC, where

Lis theincentre ofa A4BC arein equilibrium. Then P: Q' R
is [2004]

A B C
(a) cosec—:cosec—:cosec—
2 2 2

. A . B . C
sin— :sin—:sin—

®) 2 2 2

Y| B C
SEC—:SeC—:SeC—

© 22

(d) cosg : cosg : cos%

A paticle moves towards east from a point 4 to a point B at
the rate of 4 km/h and then towards north from B to C at the
rate of Skm/hr. If 4B =12 km and BC =5 km, then its average
speed for its journey from 4 to C and resultant average
velocity direct from 4 to C are respectively 12004]

@ %km/h and %km/h

®) %km/h and %km/h

© %km/h and %km/h

ﬂkm/h and Ekm/h

@ 7 4

L1 . .
A velocity Zm/ 8 is resolved into two components along

04 and OB making angles 30° and 45° respectively with the
given velocity. Then the component along OBis  [2004]

@) %(«/E—s/f)m/s ®) %(ﬁ—l)m/s

© (d)

1 1

—m/ —m/s

2 m/s 3

If t; and ¢, are the times of flight of two particles having

the same initial velocity # and range R on the horizontal ,

then t12 +t§ is equal to 12004]
(@ 1 b) 4u®/g?
© u?/2g d wig

GP_3480
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Let R = {(3, 3), (6, 6), (9, 9), (12, 12), (6, 12), (3, 9),
(3, 12),(3, 6)} be arelation on the set
A=1{3,6,9,12}. Therelation is

(a) reflexive and transitive only

(b) reflexive only

(c) anequivalence relation

(d) reflexive and symmetric only

[2005]

ABCis atriangle. Forces P, @ , R acting along I4, IB, and
IC respectively are in equilibrium, where I is the incentre of
AABC.ThenP:Q:Ris [2005]

B
(@) sind:sinB:sinC (b) sin ; 1sin — :sin —

2 2

(c) cos ;: cos g:cos %(d) cosA:cosB:cosC

If in a frequency distribution, the mean and median are 21
and 22 respectively, then its mode is approximately [2005]
@ 220 (b) 205 (c) 255 (d 240

A lizard, at an initial distance of 21 cm behind an insect,

moves from rest with an acceleration of 2 cm /s> and pursues
the insect which is crawling uniformly along a straight line
at a speed of 20 cm/s. Then the lizard will catch the insect
after [2005]
(@ 20s (b) 1s (c) 2ls d) 24s

Two points A and B move from rest along a straight line with
constant acceleration fand f' respectively. If A takes m sec.
more than B and describes ‘n’units more than B in acquiring
the same speed then [2005]

@ (f-fym*=fn ® (f+fImP=f"n

© FU+SM=F @ (=g

A and B are two like parallel forces. A couple of moment H
lies in the plane of A and B and is contained with them. The
resultant of A and B after combining is displaced through a
distance

2H H

—_— b 2005
@ —— ® [2005]
H H
© & @ —
2(4+B) A-B
Let x1,% , e x, ben observations such that ZX,Z

=400 and Z x; = 80. Then the possible value of n among

[2005]
@ 12

the following is

(@ 15 (b) 18 (© 9

29.

30.

31.

32.

33.

34.

M-167

A particle is projected from a point O with velocity u at an
angle of 60° with the horizontal. When it is moving in a
direction at right angles to its direction at O, its velocity

then is given by [2005]
u u 2u u

a) — = c) = d —

@ 3 ® 3 © 3 () N

The resultant R of two forces acting on a particle is at right

angles to one of them and its magnitude is one third of the

other force. The ratio of larger force to the smaller one is
[2005]

@ 2:1 () 3:42 (0 3:2 d)3:22
ABC is a triangle, right angled at 4. The resultant of the

forces acting along AB, BC with magnitudes ﬁ and L

AC

respectively is the force along 4D , where D is the foot of
the perpdicular from 4 onto BC. The magnitude of the

resultant is 12006]
@ AB? + AC? (4B)(4C)
(4B)*(4C)? AB+ AC
© L. @ L
AB AC

Let W denote the words in the English dictionary. Define
therelation R by R = {(x, y) € Wx W|the words x and y have
at least one letter in common.} Then R is
(@) notreflexive, symmetric and transitive
(b) relexive, symmetric and not transitive
(c) reflexive, symmetric and transitive

(d) reflexive, not symmetric and transitive
Suppose a population 4 has 100 observations 101, 102,
............. , 200 and another population B has 100 obsevrations

[2006]

151,152, ................ 250. If ¥, and ¥ represent the variances
of the two populations, respectively then Z—A is  [2006]
B
4 2
@1 &2 © = @ 2
4 9 3

A particle has two velocities of equal magnitude inclined to
each other at an angle @ . If one of them is halved, the angle
between the other and the original resultant velocity is
bisected by the new resultant. Then 9 is [2006]
@ 90° (b) 120° (c) 45° d e0°

A body falling from rest under gravity passes a certain point
P. It was at a distance of 400 m from P, 4s prior to passing

through P.If g =10m/ 5%, then the height above the point

P from where the body began to fall is 12006]
(@ 720m (b) 900m () 320m (d) 680m

@g www.studentbro.in
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The resultant of two forces Pn and 37 is a force of 7n. If the
direction of 3n force were reversed, the resultant would be
V19 n. The value of P is [2007]
@ 3n (b) 4n © 5n (d 6n.

A particle just clears a wall of height b at a distance a and
strikes the ground at a distance ¢ from the point of projection.

The angle of projection is [2007]
@ tan—2 ®) tan1 2

a(c—a) a
© tn'2 @ 45"

ac

The average marks of boys in class is 52 and that of girls is
42. The average marks of boys and girls combined is 50. The
percentage of boys in the class is [2007]
(@ 80 b)) & (c) 40 d 20

A body weighing 13 kg is suspended by two strings 5m and
12m long, their other ends being fastened to the extremities
of arod 13m long. If the rod be so held that the body hangs
immediately below the middle point, then tensions in the
strings are [2007]
(@) Skgand12kg (b) Skgand 13kg

(¢) 12kgand 13kg (d) Skgand5Skg

The mean of the numbersa, b, 8, 5, 10 is 6 and the variance
is 6.80. Then which one of the following gives possible

values ofa and b ? [2008]
@ a=0,b=7 (b) a=5,b=2
(c) a=1,b=6 d) a=3,b=4

Let p be the statement “x is an irrational number”, g be the

statement “y is a transcendental number”, and r be the

statement ““ x is a rational number if fy is a transcendental

number”. 12008]

Statement-1 : r is equivalent to either g or p

Statement-2 : 7 is equivalent to ~(p<>~q).

(a) Statement -1 is false, Statement-2 is true

(b) Statement-1 is true, Statement-2 is true; Statement -2 is
a correct explanation for Statement-1

(c) Statement -1 is true, Statement-2 is true; Statement -2
isnot a correct explanation for Statement-1

(d) Statement -1 is true, Statement-2 is false

The statement p — (g—p) is equivalent to

@ p-o>@—9) ® p>@v9

© Po>@A9) d po>@e9)

Statement-1: ~ (p <>~ q) isequivalentto p <>q.

[2009]

[2008]

Statement-2 : ~ (p <>~ q) is atautology

(a) Statement-1 istrue, Statement-2 is true;
Statement-2 is not a correct explanation for Statement-1.
(b) Statement-1 is true, Statement-2 is false.
(c) Statement-1 is false, Statement-2 is true.
(d) Statement-1 is true, Statement-2 is true,
Statement-2 is a correct explanation for statement -1

44.

45.

46.

47.

48.

Topic-wise Solved Papers - MATHEMATICS

Statement-1 : The variance of first n even natural numbers

. n?-1
is .
4
. n(n+1)

Statement-2 : The sum of first # natural numbers is 2
and the sum of squares of first » natural numbers is
n(n+1)(2n+1) ' [2009]

6
(a) Statement-1 istrue, Statement-2 is true

Statement-2 is not a correct explanation for Statement-
L.
Statement-1 is true, Statement-2 is false.

V)
©
()

Statement-1 is false, Statement-2 is true.
Statement-1 is true, Statement-2 is true.
Statement-2 is a correct explanation for Statement-1.

If 4, B and C are three sets such that AnB=A4NC and

AUB=AuUC,then 12009]
(@ A=C b) B=C
(c) AnB=¢ (d) 4=B

If the mean deviation of the numbers 1,1 +d, 1 +2d, ....
1 + 100d from their mean is 255, then disequal to: [2009]
(@ 200 (b) 101 () 202 (d) 100
Let S be a non-empty subset of R. Consider the following
statement :

P : There is a rational number x € S such thatx>0.

Which of the following statements is the negation of the
statement P ? 12010]
(@) Thereisno rational number x € S such than x <0.

(b) Everyrational number x € S satisfies x <0.

(¢) x € Sandx<0 = xisnotrational.

(d) Thereis a rational number x € S such thatx <0.
Consider the following relations:

R={(x,»)|x,y are real numbers and x = wy for some rational
number w};

(m p)
§= {L;,gj | m,n, p and q are integers such thatn,q = 0

and gm=pn}.
Then

@
(b

[2010]
Neither R nor S is an equivalence relation

S is an equivalence relation but R is not an equivalence
relation

©
)

R and S both are equivalence relations
Ris an equivalence relation but S is not an equivalence
relation

GP_3480
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For two data sets, each of size 5, the variances are given to
be 4 and 5 and the corresponding means are given to be 2
and 4, respectively. The variance of the combined data set

is [2010]
11 13 5
@ 5 ©6 © 5 @

Let R be the set of real numbers.
Statement-1: 4 = {(x, )€ R x R : y—x is an integer} is an
equivalencerelation on R.
Statement-2: B= {(x, y)€ R x R:x=ay for some rational
number o} is an equivalence relation on R. [2011]
(a) Statement-1 is true, Statement-2 is true; Statement-2 is
not a correct explanation for Statement-1.
Statement-1 is true, Statement-2 is false.
Statement-1 is false, Statement-2 is true.
Statement-1 is true, Statement-2 is true; Statement-2 is
a correct explanation for Statement-1.
Consider the following statements

P : Suman is brilliant

@ : Suman is rich

R : Suman is honest

The negation of the statement “Suman is brilliant and
dishonest if and only if Suman is rich” can be expressed as

@ ~@e((PAr~R) (b)) ~Q<~PAR

) ~(PA~R)o0Q d ~PA(@e~R)

If the mean deviation about the median of the numbers a,
2a,.......,50a s 50, then | a| equals [2011]
(@ 3 (b) 4 (© 5 @ 2

The negation of the statement [2012]
"If I become a teacher, then I will open a school", is :

(a) Iwill become a teacher and I will not open a school.

(b) Either I will not become a teacher or I will not open a
school.

Neither I will become a teacher nor I will open a school.
I will not become a teacher or I will open a school.

(®)
(©
G))

[2011]

©
@
Let x| , x,,...., x, be n observations, and let X be their
arithmetic mean and o2 be the variance. [2012]
Statement-1 : Variance of 2x,, 2x,, ..., 2x,, is 46>
Statement-2 : Arithmetic mean 2x,, 2x,, ..., 2x, is4 X .

(a) Statement-1 is false, Statement-2 is true.

(b) Statement-1 is true, statement-2 is true; statement-2 is
a correct explanation for Statement-1.

Statement-1 is true, statement-2 is true; statement-2 is
not a correct explanation for Statement-1.

(d) Statement-1 is true, statement-2 is false.

Let X={1,2,3,4,5}. The number of different ordered pairs
(Y,Z) that can formed such that Y ¢ X, Zc Xand YN Zis
emptyis : [2012]
@@ 52 @ s°

(©

) 3 © 2°

60.

61.

62.

63.

64.
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Let A and B two sets containing 2 elements and 4 elements
respectively. The number of subsets of A x B having 3 or

more elements is [JEE M 2013]
(@ 256 (b) 220 () 219 @ 211
Consider

Statement-1:(p " ~¢q) " (~p " q)is afallacy.

Statement-2 : (p —> q) <> (~q —> ~p) isa tautology.
[JEEM 2013]

Statement-1 is true; Statement-2 is true;

Statement-2 is a correct explanation for Statement-1.

@
(b) Statement-1 is true; Statement-2 is true; Statement-2 is
not a correct explanation for Statement-1I.

(c) Statement-1 is true; Statement-2 is false.
()
All the students of a class performed poorly in
Mathematics. The teacher decided to give grace marks of 10
to each of the students. Which of the following statistical
measures will not change even after the grace marks were

Statement-1 is false; Statement-2 is true.

given ? [JEEM2013]
(a) mean (b) median
(¢) mode (d) variance

JIf X={4"-3n-1:neN} and Y={9(n-1):neN},

where N is the set of natural numbers, then X UY is equal

to: [JEE M 2014]
@@ X b Y ) N d Y-Xx
The variance of first 50 even natural numbers is
[JEE M 2014]
833
(@) 437 b) e (©) T (d) 833

The statement ~ (p - ~q) is: [JEE M 2014]

(a) a tautology (b) a fallacy

(c) eqivalentto p<>¢q (d) equivalentto ~ p <> ¢

Let A and B be two sets containing four and two elements
respectively. Then the number of subsets of the set A x B,
each having at least three elements is : [JEE M 2015]

(@ 275 (b) 510 () 219 d) 256
The negation of ~sVv (~rAs)is equivalent to :
[JEE M 2015]

@ (b)
© GV

The mean of the data set comprising of 16 observations is
16. If one of the observation valued 16 is deleted and three
new observations valued 3, 4 and 5 are added to the data,
then the mean of the resultant data, is: [JEE M 2015]
(@ 158 (b) 140 (c) 168 (d) 160

sv(rv~s) SAT

SA~T SA(TA~S)
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65.

66.
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Iff(x) + Zf[l) =3x,x#0and

X
S={x eR: f(x)=f{—x)}; then S:
(a) contains exactly two elements.
(b) contains more than two elements.
(c) isan empty set.

(d) contains exactly one element.

The Boolean Expression (pA~q)VqV(~pAq)is

[JEE M 2016]
(d p~q

[JEE M 2016]

equivalent to:

@ pvq () pv~q (o) ~PAq

67.

68.

Topic-wise Solved Papers - MATHEMATICS

Ifthe standard deviation of the numbers 2, 3,aand 11 is 3.5,
then which of the following is true? |[JEE M 2016]
(@) 3a®2-34a+91=0 (b) 3a?-23a+44=0

(c) 3a®-26a+55=0 (d) 3a2-32a+84=0

A man is walking towards a vertical pillar in a straight path,
at a uniform speed. At a certain point A on the path, he
observes that the angle of elevation of the top of the pillar is
30°. After walking for 10 minutes from A in the same direction,
at a point B, he observes that the angle of elevation of the
top of the pillar is 60°. Then the time taken (in minutes) by

him, from B to reach the pillar, is: [JEE M 2016]
(@ 20 b) 5 ) 6 d 10
@) www.studentbro.in
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6. (d)

©
(b)
(d)
(d)
(d
©
(d)
(b)
(d)
(d)
@)

A 1. n

B 1. F

C 1. (o 2. (b 3. (b 4. (¢ 5. (¢)
7. (d) 8. (d

D 1. (¢ 2. (b,c,d)

E 1. 20 3. 23V13+242)nm? 4. Correct mean 42.3 ; Correct variance 43. 81
7. (1) 6 (i) True (iii) Yes 8. 45 9. 3
10. newmean=39.5, new variance =49.25

F 1. A-s;B-t;Cr;Dr

I 1. 4

Section-B : JEE Main/ AIEEE

1. (b) 2. (a) 3. (b 4. (a) 5. (¢) 6.
7. (a) 8. (a) 9. (a) 10. (c) 11. (a) 12.
13. (¢ 14. (¢ 15. (¢ 16. (¢) 17. (¢ 18.
19. (d) 20. (a) 21. (b) 22. (a) 23. (¢) 24.
25. (¢) 26. (d) 27. (b) 28. (b) 29. (d) 30.
31. () 32. (b) 33. (a) 34. (b) 35. (@) 36.
37. (a) 38. (a) 39. (a) 40. (d) 41. (None) 42.
43. (b) 44. (c) 45. (b) 46. (b) 47. (b) 48.
49. (a) 50. (b) 51. (a) 52. (b) 53. (a) 54.
55. (b) 56. (c) 57. (b) 58. (d) 59. (b) 60.
61. (¢) 62. (c) 63. (b) 64. (b) 65. (a) 66.
67. (d) 68. (b)

A. Fill in the Blanks

1.  Frequency for variable x is " ** ~1C,
wherex=0,1,2, ......n.
Mode is the variable for which freq. is max.
Now, "C, is max for r=n/2,ifn is even

r=" s odd.

Ifn+x—1 is even then for max value of " **~/C,,

x= n+;_l =x=n-1,.. freqz”‘zCn_l

Ifn +x—1 is odd then for max value of "**~'C,
n+x-1+1
=

But we know 2*-1C =

i.e., 2n—1Cn >2n_2Cn—l
.. Mode should be n.

B. True / False

>x=n, .. freq?"IC,

2n-1 m2c 1
—_— n—

1. Given that,x*y =x-y+2
Consider x=22, y= 2

Get More Learning Materials Here : I

then x*y=2x/5—x/5+\/5=3\/5
and y*x=~2-242+2=0

LXRYEYRX
Hence * is not symm. = # is not an equivalence relation

C. MCQs with ONE Correct Answer
© XNnXuN =Xn X NY)=(XNnX)NY*
=onY =9
12 _ 12 § B+5)-242
G+V5)+242  B+5)+242 7 (3+5)-22
_123+45-22] _ 123+45-242]
B3P -(22)]  9+5+645-8
:12[3+J§—2J§]XJ§-1
6(\/§+1) \/5—1
C2[35+5-2410-3-5+242]
5-1

2220y 45 - i

(irrational)

(rational)

b
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Topic-wise Solved Papers - MATHEMATICS

(b) Ifeach of n observations is multiplied by a constant C,
the standard deviation also gets multiplied by C.

(c¢) Ifs.d.=0, statements like (a) and (b) can not be given.

(¢) Giventhatx) <x,<x;<..<x,;

th items

. . . 201+
.. Median of the given observation =

=10lthitem=x,,,
Now, deviations will be minimum iftaken from the median
.. Mean deviation will be min ifk=x,, .
(d) Ifany oftheinequations hold, it must hold for any real
numbers x,, x,, .....x, and anyn eN.
- letx; =1,x,=2,x,=3; n=23then we can check none
of the inequalities (a), (b) or (¢) are satisfied.
d S={1,2,3,4}
Let P and Q be disjoint subsets of S
Now for any elementa es, following cases are
possible
acPandag¢Q,agPandaecQ,agPandagQ
= For every element there are three option
. Total options =34 =81
Here P # Q exceptwhenP=Q=¢

.. 80 ordered pairs (P, Q) are there for which P # Q.
Hence total number of unordered pairs of disjoint

subsets=8—0+l=4l
2
@ P= {0 :5in 0 — cos = /2 cos 6}
sin® = (V2 +1)cos, tand= V2 +1
Q= {9:sin9+cose=x/5sin9}
cos 0= («/E—l)sine or tan = v2 +1
. P=Q
D. MCQs with ONE or MORE THAN ONE Correct

(c) Let n be the number of newspapers which are read.
Then 60 n=(300) (5)=>n=25

(b,c,d)
Given side of square §; = 10 cm
As it is same as diagonal of S,.

10

g

. Side of square S, = (%] cm

. . 1
Similarly, side of square S; = —02 cm
(+2)
In the same manner, side of square S, = lon_l cm
(v2)
2
.. Area of square of side .S, = 10 _| 1 <1

=100<Q)" 1 =2"1>100=>n-127=>n > 8
E. Subjective Problems

We have
n (U)= 100, where U stands for universal set
nMn Cn T)=10;n(M N C)=20;.
n(Cn T)=30;n(M N T)=25;
n(Monly)=12;n(only C)=5;n(only 7)=8
Filling all the entries we obtain the Venn diagram as shown :
¢ U

nMNCu D=12+10+5+15+10+20+8 =80
nMu Cu 1)'=100-80=20

(@) To construct a A with base =9 cm, altitude =4 cm and
ratio of the other two sidesas 2 : 1.

Steps of Construction :

1. DrawBC=9cm

2. Divide BC internally at P and externally at Q in the ratio
2:1.

9cm

A
i
v V.
(=}

3. Drawa semicircle on PQ.

4. Drawa line|| BQ at a distance of4 cm from intersecting
semicircleat 4 and A".

5. ABC and A'BC are therequired A's.

(b) To construct a A with perimeter = 15 cm, base angles 60°
and 45°.

Steps of Construction :

1. DrawPQ=15cm
2. At Pdraw ZRPQ=60° and ZLXPQ = 63 =30°

45 _ 2210
2 2

and at Q draw ZSQP =45° and LYQP =

R
)

P B C
3. PXand QY meet each other at 4.
4. Through 4 draw AB || PR and AC || OS.
5. ABCisthe required A.
Justification: - 4B || PR and PA transversal
1
/PAB=/RPA = 3 x 60° =30°

ZAPB=/BAP=30°=AB=PB

GP_3480
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Similarly AC = CQ
.. AB+BC+CA=PB+BC+CQ=15cm
Also ZABC= /RPB=60° and ZACB = /SQS=45°

Slant height of frustum A = /(4—-2)% +32 =13

. Curved surface area of frustum = n(4 + 2)\/5

= 6x/§n m?

3m

< >

4m

Also slant height of cone B =422 +22 =22
Curved surface area of cone = 1t x 2 x 24/2 = 4271 m>

Area of canvas required = 6+/131 +4+/2n
=2(3V3+ 22} m2,
Let the remaining 9 readings be x,, x,, X5 ..... xo and tenth is

taken by the student as 52.

X+ X +.1.6.+x9 +52 45

= x tx,+ . +xy=450-52=398 A1)
X +Xp+...+X+25 398425
10 S0

Incorrect mean =

Correct mean =
= Correctmean=42.3
2(x; — ;)2

n
(5 —45) +(xy —45)% +.....+(x%g —45)% +(52—45)2

Incorrect variance =

16=
10

(,— 4512+ (t, 452+ ...+ (ry—45) =160—49=111

(O + 35 + o4 x2) =90 (¥ +X,y..... Txg) +9x (45P=111

U 4 Uy

=111+90 x 398—9 x (45)=17706 Q)
2(x; —42.3)°

2 102
(r —423)% +(xp —423)% +.....

g —42.3)2 +(25-42.3)°

Correct variance =

(2 +X3 4.+ x3)—84.6(x) + Xy +.....+ Xg)

 +9%(42.3)% +299.29
10
17706 —84.6x 398+16103.61+299.29
10

_ 34108.9-33670.8 _ 438.1 _ 4381
10 10

The rough figure is as shown, let 2x be the side of square.
In AOBC r?=x? +4x?

M-S-385
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:> x2=r_ : x:L:i:ﬁ
5 NN

! S
0 Ve, M

Now on number line we locate M such that OM = /5
Divide OM in five equal parts and take a point C on it such

that OC: CM =3 : 2. So, that OC = %JE

Now, draw a line segment PQ = 6 cm whose mid-point is O.

35 35

From this cut a line segment OC = = and OD = e on
opposite sides of O.
4

— b0

At C and B draw perpendiculars to PQ. With O as centre

and OP as radius, draw a semicircle intersecting the

perpendiculars draw at C & D at 4 and P respectively. Join

AB. ABCD is the required square.

Here we are given two points C and D on the same side of

line L. To find a point P on L such that PC and PD are equally

inclinedto L.

Steps of Construction :

1. From Cdraw CE L L and produce it to C' such that
EC'=EC.

2. Join C' D intersecting L at P. Alsojoin CP.

3. Bysimplegeometry £1=/2and L2=/3 = £1=/3
PC and PD are the required lines inclined equally to L.

D

@® nMA)=3,n(B) =6
Weknow thatn (4 U B) > max (n(4), n(B))
= nduB)=6
Min number of element that 4 _ B can have s 6.
(i) Here Rx(P°Fu F)°=Rx(P N Q)
=RxP)NR*xQ)
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Given equality is true.
(@) Yes [¢

From (1)and (2) (X0 Y)oZ=Xo(YoZ)
30 n
8.  Weare given that ik_Jl 4; = JF_JIB =93 (D

30
Each A’/ contain 5 elements, so Ul A; contains 5% 30=150
i=

elements (with repetition) out of which each element is
repeated 10 times, (as given that each element of S belongs
to 10 A';%)

30 150

Number of different elements in Ul 4;is = 10 15
i=

From eqn (1) we can say S contains 15 elements...(2)

n
Again each B contains 3 elements, so VIB contains
J_
3 x n = 3n elements (with repetition), out of which each
element is repeated 9 times (as each element of S belongs to

9B)
No. of different elements in u B; = 3?" = g
j=1
From eqn (1) we can say S contain /3 elements....(3)
From (2)and (3) we get §= I5=>n=45

9.  Given that : Mean square deviation for the observations

. . J
x,,, about a point. c is given by —Z (x; — c)2
n:
i=1
Also given that mean square deviations about— 1 and + 1
are 7 and 3 for a particular set of observations.

1 1
== (+D)?=7and = (x; -1 =3
=] (=

Xy, X, oo

n n
= Y (& +2x,+1)=7n and > (x7 -2 +1)=3n
i=1 i=1

= x?+2) x;+n="Tn and NOTE THIS STEP
Zx,-z —ZZx,- +n=3n

= > x}+2) x =6n 1)

and 3 x? -2 x; =2n -2)

Subtracting (2) from (1), we get
4)' x; =4n = &=L Z =1 x=1

Now standard dev1at10n for same set of observations

10.

11.

GP_3480

1< -2 _ 1< 2

= =2 -2 = =2 (- =B
=1 izl

{using the given value}

n=40, x =40, Var. =49

Zfixi - _

S =x=40= 3 fix; =1600  ...(1)

AlsoVar. =49 = 3" f,(x, - 40)

:>49——fo,2 2Zf,x,+402f
= 49:4_Ozf,.x,.2 —2x1600+40 x40
= 4_‘02 fix? =1649 )

Let 21 — 30 and 31 — 40 denote the kM and (k + 1) class
intervals respectively.
Then if before correction f; and f,,, are the frequencies of
these intervals then after correction (2 observations are
shifted from 31 —40 to 21 — 30), frequency of k™ intervals
becomes f, + 2 and frequency of (k + 1) interval becomes
ﬁc+1 -2
Then, we get

40

- 1 2
Xnew =E2fx +— (xk Xg+1)
i=

1

1 40
=LY fix 4= (-10) = 40-0.5=39.5
a2 510

Var,

40
mew = 40 Y fi(x =395+ fi (% —39.5)°

i=1
i#k k+1

+fie+1 (K1 _39‘5)2]

1 %": )
=— (fixi
40 o
izk k+1

1
4oL ik =ik + 395 fi + fmrd +1
~79 fk+1 B+ (9.5,

Zf, =79. —Zf,x +(39.5)
—1649 3160+ 1560.25 2 49.25

—79f:x;+39.57° 1)

Zﬁ

[Usmg eqn. (1)and (2)]

Given that z Rz, iff 1= isreal.

Z + 22
To show that R is an equivalence relation.
Reflexivity : For z, =z, =z (say)

Z1—2y z-—2Z L.
A7 277 _( whichisreal
Zl+22 zZ+z

zRz vV z *. Risreflexive.

22\

A7 1sreal = — Lz +z)ls
1 2

Symmetric : Letz, Rz, =
Zy + Zy

alsoreal
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MISCELLANEOUS (Sets, Relations, Statistics & Mathematical Reasoning) T M-S-387
_ 2 2 _
2734 isreal = z, R z; => R is symmetric. = ﬂ>o and t;ﬁzo
zZy+ 7 2-9 t“-9
Transitivity : Letz) Rz,and z, R z, (t=9)(t+1) . t+9@-1) S
_ _ ——= Z>0and ., . 2
A% jsrealand 2753 is also real (t-3)(+3) (t+3)(r-3)
a1tz ntan Also ¢ = 3* can not be — ve
Now, =2 jsreal = 1 [=2) - 1€ (0,3)U[9,%) and 1 € (0,11U[3,)
Z1+t2y LZl +2z5

= x e(—o,1)U[2,0) and x € (—0,0]w(1,0)
> g ((xl—x2)+i(yl—y2\=

"\ +xp) + iy +3n)

Combining the two, we get x € (—0,0]\U[2,)

= I ((x;—x) i —y)) ((x; +xy)—i (v, +3,))=0 Bt 1 .
= (xtxy) 0=y =x) (¥, +3,)=0 tan
= x2yl_xly2=0 (C) f(e)z —tan©O 1 tan O
> 4.5 (1 1 —tan® 1
N yz( 2 R, +R,4
Similarly, ’”L Biloo2-8 Q) 0 02
2tHns N2 =|-tan® 1  tan®
From (1) and (2) we get Rl R R -1 —tan® 1
yl y3 n
(21-23) = 2 (1+tan? 0)=2sec’0 e[2,) for 0< O <—
= ImL J 0= 1sreal 2
S LCor

= z;Rzy . Ris trans1t1ve. 32
Thus R is reflexive, symmetric and transitive. D) fx)=x* "(3x-10),x>0

Hence R is an equivalence relation.
! S )= %«/;(3x—10)+3x\/;

F. Match the Following
For f(x) to be increasing f'(x) >0
1. A-(¢),B-o>#),Co>@D->()
= 3Jx[3x=10+2x]>0

Letz=x+iy whereand x>+ y?=1andx#+ 1

= 5x-10)>0 but x>0 >2
2z [ 2i+iy) ) Trr 1020 bt 20 x
Then Re : =Re Ll— (xz—y2+ 2ixy)J = f(x)is incresing on [2,0)
“Dor
2y +2ix ( 2y+21xJ
=Re 1-x2 +y? 2ixy =Re —2y(y_l.x) I. Integer Value Correct Type
-1 -1
—Re| — == 1 1 1 _
—Re(yJ y 1. @ Let\/4_3\/§\/ 3\/, SJ_ ........ =y
- -1
Where—1§y§|:>—1210f—s—1 1 1 T
y y & 4 .. =y
2iz 32\ 32\ 32
Re[l 2)«s(—oo,—l]u[l,oo) LA y sy
-z -l = +——=-4=0
[ 3097 ) Teatt T e
(B) For the domain of f(x)= sin~ — o ~1++/1+288
(=327 = 32 +y-122 =0 > Y= =
We should have . .
8(3)"2 g3 (rejecting -ve value as y is a +ve square)
-1< — a0 <1= -1< <1 -1+17 8
1-32(x-D) 9_32x o=t
8 62 32
Let 3*=¢then —1< o 7 <1 .. The required value is
-t
8t & 6+lo (in)=6+lo 2
= - > -1 and o 2 <1 83/2 302 382 832
2 _ 2 2lo
- 8t+9—t¢ >0 and 8¢ 9-I;t <0 =6+1 82/3=6_2=4
9_¢2 9—1¢ 083/2
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1. () Total student=100; On(3)x2+(2), 12R* =3P? +60% ...(5)
for 70 stds. total marks =75 x 70= 5250 2 2
= Total marks of girls=7200— 5250 = 1950 2P?420°-5R* =0 ©)
o cointo 2 1950 _ o 3P2+60* -12R?=0 .. @)
verage of girls = 30 P2 0? R
2. (@ GivenP+Q=18 .. ) ~ = =50
P2+ Q2 +2PQcos =144 . (2) 24430 24-15 1276
i P”_Q" _R 2.2 p2
tan90°=PQS"‘°‘ S 96 ~—orP*:Q%:R*=2:3:2
+Qeasa 7. (@) Let the body travels from A to B with constant
acceleration t and from B to C with constant retardation .
: X : y :

A t, B t, C
If AB=x, BC=y, time taken from 4 to B =1, and time
taken from B to C = ¢,, then s = x + y and

P
= P+Qcosa=0 ...(3) 1=ntn
From (2) and (3), For the motion from 4 to B
0>- P =144 (0~ P)(Q+P)=144 V=i +2fs 25V =2 u=0)
o-p=14 144 _3 2
18 = x= (1)
From (1), On solving, we get 0= 13, P=5 2f
3. b ZTOW=180-6; LROW=20 ; L ROT=180—0 and v=u+tfi =v=f
v
=> H=— -2
s
For the motion from B to C
v
ty=—
27y

Adding equations (1) and (3), we get

vz[l 1}
X+y=—/—|—+—|=s

211 r

w
Applying Lami's theorem at O, Adding equations (2) and (4), we get

T R W L
sin20  sin(180—0)  sin(180—0) 11+12—V[f+ }=t
= R=WandT=2Wcos0
9+1)" 1
4. (a) n=09 then medianterm = (TJ =5" term. Last [? ;} l 1
four observations are increased by 2. The median is - v f
Sth observation which is remaining unchanged. Y

there will be no change in median.

5. © G=Fxp; |G|=rpsin6 — 4= /25 %+l
r

|H | =rpcos [ sin(90% +6) = cos 6] 8. (a) For the stone projected horizontally, for horizontal
G=rpsinb....(1) H=rpcosO...... ) motion, using distance u
— psin(@ 3 = speed x time=> R=ut
x=rpsin(@+a).....(3) ~ ~ and for vertical motion
From (1), (2) &(3), x=Gcosa+ Hsina - h
6. © R*=pP*+Q*+2PQcos® .. ) h=0xt+%gt2 oo 2R
4R? = P2 +40? +4PQc0sO ... ) &
2h
4R* =P?+Q* -2PQcos® ... 3) .. Weget R=u, /? (1) R
on ()+(3), 5R? =2P* +20* . @)
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For the stone projected at an angle 0, for horizontal (3
and vertical motions, we have 0=0a+B,p=tan (g) or=0-a
u
0 h_
= tanp= tan® — tanao, or§=M
"~ 1+tan6.tana 5 1+£'L
h 40 160
h* —200/ + 6400 = 0=>h = 40 or 160 metre
. possible height = 40 metre
R 11. (a) Let P be the inclination of the plane to the horizontal
R=ucosOxt 2 and u be the velocity of projection of the projectile
2
. 1 - u
=— = R=—and Ry =———
and A=-usinOxt+ 2gt (3 1 2(1+sinp) 2 2(—sinp)
From (1) and (2) we get 11 2g 11 2| _u2
2h 1 [2h R B 2R R R T g
= u|—=ucosOxt > t=—— [— 1 2 u 1 2
g cosO\ g - R,R,R, arein H.P.

Substituting this val f¢i 3 t
ubstituting this value of 7in eq (3) we ge 12. () Zx=170,2x2 = 2830 increasein Ty =10 , then

in® (22 1 2h

L . 5x'=170+10=180
cosO Vg 2 gcos 0 .
Increase in yx2 = 900 - 400 = 500 then

2h )

h= —u,/?tan9+ hsec” 6 =x'2 = 2830+ 500 = 3330
2 2
. 1o (1 1 ( 1 )
=—3x"—| —Zx'| =-—=x3330—-| —x180

h=—u /2—htan9+htan26+h Variance = (n ] 15 15

8 =222-144="78

26—y itane 0 tan®=u 2 13. (¢) --(1,1) ¢ R = Risnotreflexive(2,3) € Rbut
hg hg (3.2) R
. o - .. Ris not symmetric
9. @ Wecan consider th:e two Veloc1f1es as vy =ul 14. (c) Only first (4) and second (B) statements are correct.
and V) =(ficosa)i+(fisina); 15. (¢) Clearlymean4=0
f — A
Standard deviation ¢ = ‘/Z(xi)
2n
g ,_ @0 +@-02+ -+ =\/a2.2n L]
2n 2

Hence|a|=2

- . ﬁ -
Relative velocity of second with respect to first 16. (¢) Letforcesbe Pand Q.then P+Q=4 .. .(1)

=7, =(ficosa—u)i+ frsina j

) R ) and p? + Q% = 3? (2
= |‘7| = (ﬁ cosa — u) +(ftsina) Solving we get the forces
— 2 et - (B, (B
fet°+u” —2uftcosa L2+£JNandL2_£JN
For | to be min we should have 2 2
d|v|2 5 UCOSOL 17. (c) Since, the moment about A is zero, hence F passes
s 0=2f“-2uf cosa=0= 1= 7 through A. Taking A4 as origin. Let the line of action of
d* ) force Fbe y=mx.(see figure)
Also—5—=2f"=+ve Im R
dt Moment about B = |FI=9 ...(1)
2 . ~ucosa 14 m2
. |v|" and hence V| is least at the time I Y
T
10. (o)
3 h C(0,4) >
4
* (y =mx)
h
4
o) /O i
40m a BG.0)
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M-S-390 o
4 - 22. (a)
Moment about C = |F|=16 ..(2)
1+ m?
3
Dividing (1) by (2), we get m =Z:>|F |=5N. 2
18. () I4, B, IC arebisectors of the angles A, Band Cas [is 2 4: 8
incentre of AABC.
Now ZBIC= 180—%—% = 90°+§ etc. 5. ©
Applying Lami’s theorem at /
A
26. @
B B R
.= =
Sin(90°+—) sin (90° + gj sin (90° + g)
2 2 2
A B
= P:Q:R=cos;:cosz:cos§
19. (d) Time taken by the particle in complete journey
T= 2+ 3 =4 hr.
4 5
5 km
A 12%km 7 B
A d= 12+5 17
<. Average speed =—— =", 2. ®)
: 122 +52
Average velocity = :5 = %
1 [using vector addition] 28. (b
20. (@ Ifv= 2 component along OB
11
~ w30 2%5 Je-2
sin(45°+30%) 341 8
22
21. (b) Forsame horizontal range the angles of projection must 29. @

b
beaand ——a

2
Jusi 2usin(£—a]
. tl=m and ;, — 2 _ 2ucosa
g 2 g
2
.‘.t12+t2=4L2
g
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Topic-wise Solved Papers - MATHEMATICS

Reflexive and transitive only.
e.g. (3,3),(6,6),(9,9), (12, 12) [Reflexive]
(3,6), (6, 12), (3, 12) [Transitive].
(3,6) €R but (6,3) ¢ R [ non symmetric]
Similar to Question 18
Mode + 2Mean = 3 Median
= Mode=3x22-2x21=66-42=24.
Let the lizard catches the insect after time t then distance
covered by lizard = 21cm + distance covered by insect

:%ft2=4xt+21 :%xet2=20xt+21

=12 -200-21=0 =¢=21sec

u=0 ¢ s+n

A t+m v
L s

B
As per question if point B moves s distance in ¢ time
then point 4 moves (s + n) distance in time (¢ + m) after
which both have same velocity v.

Then using equation v = u + at we get

\%

v=f(t+m)=f1=1= fj"_mf )]
Using equation v:=u?+2,as we get
v2=2f(s+n)=2f's :>S=fj,r_nf -2

1
Also for point B using the eqn s = uf+ Eatz, we get

s= % f't2
Substituting values of t and s from equations (1) and
(2) in the above relation, we get

n 1, 2m? , 1 ..,
R Ty VTR Y
=5 27 (f-y) 2

Let 4 and B be displaced by a distance x
then Change in moment of (4 + B) =applied moments

:(A+B)><x=H :x=A+B

We know that for positive real numbers x,, x,, ..., x,,,
AM. of k™ powers ofx’,s > kM the power of A.M. of
x';s ,
2 2
L 2 Z{le} :@2(@)
n n

n n

= n>16 . So only possible value for n=18
u cos 60° =v cos 30°
(as horizontal component of velocity remains the same)

Sy —=y-— -
u2 V2 or v \/Eu

60’

u veos30°

30°

60° 3
ucos60’

GP_3480
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MISCELLANEOUS (Sets, Relations, Statistics & Mathematical Reasoning) T M-S-391
30. () LetF bethelarger force

EBD_7202

: % =1 (As Y d? is same in both the cases)

F o
Given R=— B .

3 ) o 34. () For two velocities u and u at an angle 0 to each other
Resolving F in horizontal and vertical direction the resultant is given by

R=Fcos9:cose=%

R
F
F cos 6
0
e , RZ=u?+u? + 2u? cos = 2u? (1 + cos 0)
Fsin6 F 0
F'=FsinG=F><2‘/§ = R? =4’ cos’ /2 or R=2ucos§
3 Now in second case, the new resultant AE (i.e., R")
 F:F'=3:22 bisects /CAB , therefore using angle bisector theorem
31. (@ Ifwe consider unit vectors i and j in the direction in A4BC , we get
AB and AC respectively, then as per quesiton, forces AB _ BE ¥ _ ul2 _ 2 o_
along AB and AC respectively are AC EC R u/2 = R=u= 21008 2 !
l)’ ( 1)‘ = cose—l—cos60°:>e—60°or
— — T=5= 5= 0=120°
(AB and AC J 2 2 2
: 1Y (1Y, ing = Lor? and h+400=—g(z + 4)2
Th ltant along AD = (_) i+ (_) 35. (@ Using h=—gt* and h+400=—g(t+4)
€1r resultant along AB AC J 2 2 LIl \Il 1777
Magnitude of resultant is Subtracting, we get 400 = 8+ 4gt .
1 )2 1 %2 AC? + AB? BC = t=8sec
WaB) ") Va2t ac? T aBac 1 (2000
P ’ h=§><10x64=320m 400m
.. Desired height =320+400="720 m & P(t+4)
A 36. (c¢) Given:Force P=Pn,Q=3n,resultant R=Tn& P'=Pn,
1 J ? D
AC '=(3n.R=+19n
0
Al — g B
1 &
— 1
AB
But from figure AABC ~ ADBA 3 3
:B_C=£:>B—C=L We know that R2= P2+ Q>+ 2PQ cosa,
AB  AD T ABx AC AD = (7)?=P2+(3)*+2xPx3cos o
- Th . . ¢ ltant b L = 49=P2+9+6Pcosa
.. The required magnitude of resultant becomes 1D = 40=P2+6Pcoso, .. )
32. (b) Clearly (x,x) eRVx €W .SoRisrelexive. and (\/ﬁ )2 = P2+ (=32 + 2P x -3 cos o,
Let (x,y) €R, then(y,x) €R asx and y have at least = 19=P2+9_6Pcosq,
one letter in common. So, R is symmetric. = 10= P2_ 6Pcosa .. (i1)
But R is not transitive for example Adding (i) and (ii) 50 =2P2
Letx=INDIA, y=BOMBAY and z=JOKER = P?=25= P=5n.

37. (a) Let B be the top of the wall whose coordinates will be

. a, b).Range (R)=c
common) but (x, z) R. (as no letter is common) (@5) ge( )( .
u B (4,

d?
33. (@ Gi = Zn ~ (Here deviations are taken from the mean). %‘b/_\
Since 4 and B both have 100 consecutive integers, g c

A A
therefore both have same standard deviation and hence €«<—a—>D
the variance.

then (x,y) eR(4 is common) and (y,z)eR (O is

C
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M-S-392 ¢ Topic-wise Solved Papers - MATHEMATICS
B lies on the trajectory 5 12
T =13x— T, =13x—
_ T = 13 and 2=
y=xtana — —g ———— = T,=5kgandT,=12kg
u-cos o , 40. (d) Mean ofa, b,8,5,10is6
1 a
= b:atana__gﬁ M=10 =a+b=7 .‘.(i)
u”cos” a 5
ga Varianceof g, ,8, 5, 101is 6.80
= b=gtano |[l-——=—— 6V (b6 +(8_6)2 +(5_6)2 _6)2
[ 2u? cos? atana} o -9 +0-6+@ 56) +C-0" +10-97 _ ¢ g9
=atano | 1-—5——— = a?-12a+36+(1-a)®+21=34 [usingeq. ()]
U 2, Sina = 2a2-14a+24=0=>a*-Ta+12=0
L g “coso = a=3o0or 4 = b=4 or 3
- ~. Thepossible values of aand barea=3 and b= 4
1- a or,a=4andb=3
=atana u? 2sino.cosal 41. (None)
g p : xisan irrational number
- q : y is a transcendental number
1- ZL r:x isarational number iff yis a transcendental number.
=atana u”sin2q, clearly r:~p <> q
L g Let us use truth table to check the equivalence of ‘»’
r ( 202 and ‘gorp’; ‘¥ and ~(p ©~q)
=atana l_i k... R=w)
P {9{-p[~q9|~p«>q|gorp|pe~q|~(pe>~q)
= b=atana [1—2}3 b=atana.(ﬂ] LITIFIF] F T P I
c c T |F|F|T T T T F
be F [T|T|F T T T F
= tanog = F [F|T|T F F F T
a(c—a) From columns (1), (2) and (3), we observe, none of the
s - be these statements are equivalent to each other.
The angle of project = tan™! d
¢ angle ol projection, a = tan a(c—-a) .. Statement 1as well as statement 2 both are false.

38. (a) Letthe number of boys be x and that of girls be y.
= 52x+42y=50(x+y) = 52x—50x =50y —42y

x 4 x 4
= 2x=8y=> —=-—and ==
y 1 x+y 5

42. @

x
Ty

Required % of boys = x100 = % x100 =80 %
x

39. @ A

43. ()

"13 kg
w132 =52+ 122> AB*=AC?+ BC?
= ZACB=90°
0O m is mid point of the hypotenuse AB, therefore MA =
MB=MC= /4=/4ACM =9
Applying Lami’s theorem at C, we get
it B 7, _ 13kg

sin(180—0) sin(90+0) sin90°

= T,=13sin0and 7,=13 cos O

44. (¢)

Get More Learning Materials Here : I

.. None of the options is correct.

Let us make the truth table for the given statements, as
follows :

p lalpva| g2p | p=(9=p) [ po(pvg

T |T| T T T T

T |F| T T T T

F |T| T F T T

F |F| F T T T

From tabie we observe
p — (g—p) is equivalent to p—>(pvq)

The truth table for the logical statements, involved in
statement 1, is as follows :
pla|~q|pe~q|~po~q)|peq
T|T| F F T T
T|F| T T F F
F|T| F T F F
F|F| T F T T

We observe the columns for ~ (p <> ~q) and p <> ¢q
are identical, therefore

~(p < ~q)isequivalenttop &g

But ~ (p & ~q) is not a tautology as all entries in its
column are not 7.

.. Statement-1 is true but statement-2 is false.

For the numbers 2,4, 6,8, ....... ,2n
g= 20Dl
2n
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MISCELLANEOUS (Sets, Relations, Statistics & Mathematical Reasoning) o M-$-393
S(x-%)? Tx 50. (b) x—yisaninteger.
And Var = ( L P x)? - x—x=01san integer = 4 is reflexive.
) " Letx—y is an integer
4%Zn 2 4dn(n+1)(2n+1) 2 = y—xisan integer
- —(n+l)” = 6n —(n+1) = Ais symmetric
202n+D(n+1 4n+2-3n-3 Let x —y, y —z are integers
=%—(”+1)2=("+l)[ 3 } = x—y+y-—zisalsoan integer
(n+1)(n-1) W2 -1 = x-—zisan integer

45. (&)

46. (®)

Staterglent-l is fals?’e‘ Clearly, statement - 2 is true.

Let xedand xe B < xe AUB
& xeduC (- AUB=A4UC0C)
o xeC

B=C.

Let xed and xe B xe ANB

oSxedAnC (FANB=4nC)

oxel ~B=C

101 +d(1+2+3+...+100)

- 101

=1+dx 100 x 101
T 01x2 =1+50d

Mean deviation from the mean =255

Mean

. ﬁ[|l_(1+50d)|+|(l+d)—(l+50d)|+|(1+2d)

—(1+50d) | +...+| (1+100d) — (1 +50d) |] = 255

=

=

47. ®)
48. ()

49. (@
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2d[1+2+3+..+50]=101x255

><50x51 101><255=lo.1
50x51

P: thereis a rational number x e § suchthat x>0

~P :Everyrational number xe§ satisfies x <0

x Ry need not implies yRx

. R is not symmetric and hence not an equivalence

relation.

S n s P

n q
Given gm = pn =

2d

=101x255 = d=

p_Mm
q n

mem o PP .
. (reflexive) 7 g = g n (symmetric)

m p p r

Woqq s DT PEs=
p_m_r »

= g n s = ms =rn (transitive).

S is an equivalence relation.
o§=4,o§,=5,x=2,y=4

SX QP =4 SR =5

le? =4o;zy,.2 =105 = Z(x,2 +y,~2)=145
= D (x5 +¥)=5(2)+5(4) =30
Variance of combined data

2
=%Z(x,~2+yi2)—(%2(xi+yi)J TR

51.

52.

53.

54.

5s.

56.

@

b

@

@

b

©

= A istransitive

. Aisan equivalencerelation.
Hence statement 1 is true.
Also B can be considered as

xBy if X o, arational number
y

x . .
-~ —=1 isarational number
x

= Bisreflexive

>

1
But X = ¢, arational number need not imply % "o

J
arational number because

0. . 1. .
1 is rational = 6 is not rational

. Bisnotan equivalence relation.
Suman is brilliant and dishonest if and only if Suman is
rich is expressed as

0 (PA~R)

Negation of it will be ~ (Q <> (PA ~ R))
Median is the mean of 25th and 26th observation

25a+26a _ 25 54

s M=
|y — M|

M.D (M) ==

— 50= %[2 X|a|x(0.5+1.5+2.5+...24.5)]

—, 2500 = 2|d] x%(ZS) = |a|=4

Let p : I become a teacher.

q : I will open a school

Negation of p > qis~(p—>q)=p"~q

i.e. I will become a teacher and I will not open a school.
KEY CONCEPT : Ifeach observation is multiplied by
k, mean gets multiplied by £ and variance gets multiplied

by k2. Hence the new mean should be 2X and new

variance should be k20?2

So statement-1 is true and statement-2 is false.

Let X={1,2,3,4,5}

Total no. of elements =5

Each element has 3 options. Either set Y or set Z or

none. (- YNZ=¢)

So, number of ordered pairs = 3°

Given

n(A)=2,n(B)=4,n(AxB)=8

Required number of subsets =

8Cy+8C,+...... +8c,=28-3¢c,-3C,-3%c,
=256-1-8-28=219

EBD_7202
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57. ()

58. (@

59. (b)

60.

61. (¢)

Statement-2: (p - q) <> (~q¢ > ~p)
=@p-o9e -9

which is always true.

So statement 2 is true

Statement-1: (p " ~q) " (~p"q)=p"~q"~p"q
=p ~pr~q q=f"f=f

So statement-1 is true

X (% —f)z
Ifinitially all marks were x; then 6,2 = _i
N

Now each is increased by 10

—2
S0 02 (% —X)
, K _

2 1 2

S S

N N
Hence, variance will not change even after the grace
marks were given.

4"-3n-1=(1+3)"-3n-1

=["C,+"C,3+"C,.3% +....+"C 3"]-3n—1
=9['C,+'C,3+...+'C 3"7]

. 4"=3n—1 isamultiple of 9 for all n.

oo X={x:xisamultiple of9}

Also, Y= {9 (n—1):n eN} = {All multiples of 9}
ClearlyXc Y. .. XuY=Y

First 50 even natural numbersare 2,4 ,6 ....., 100

2

XN =

Variance= =— —(x)
N

o2 22 +4% +..+100? _(2+4+‘..+100)2

= 50 50

2 2 2 2
_ 402 +22 437 4450 )_(51)2

50

50x51x101 2

=4(—]—51 - _
50%6 (51)" =3434-2601

= o2=833
Plqg|~q|po~q|~(po~q)
FIF|T F 7
F|T|F T F
T|F| T T F
T|T|F F P

Clearly equivalent to p <> ¢

62. (¢)

63. )

64. (b)
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n(A)=4,n(B)=2=n(AxB)=8

The number of subsets of A x B having atleast

3=elements=8C, +3C,+... +3C,

=28 _SCO_ SCl _SC2

=256—-1-8-28=219

~[~sv(~1r A S)]

=SA~(~TAS)

=SA(T v~s)

=(SAT)V(SA~S)

=(Ar)Vv0

=SAT

Sum of 16 observations =16 x 16 =256

Sum ofresultant 18 observations =256 — 16 + (3 + 4+5)
=252

65. ()

66. (a)

67. @

68. ()

Topic-wise Solved Papers - MATHEMATICS

25
Mean of observations = TS =14

£(x)+2f (l) =3x  ..())
X

f(i)+ 26(x) =%

Adding (1) and (2) = f(x)+f(i] =x+%

3

1
Substracting (1) from (2) = f(x)— f(;] == —3x

On adding the above equations

:>f(x)=g—x
X

f(x)=f(—x)=>£—x=£+x:>x=z
X X X

x2=2 or x=\/§, 2.
(PA~q)VqV(~pAQ)
={PVOPA(~qVQ}V(~pAQq)
={PVYATIV(~pAQ)

= @EvVqV(~pAQg)
={PpVaV~piA(pVqVQq)
=TA(pVQ)
=pVq
2+3+a+l1l a

X = —+4
4

4 4
:£=4(134+a2)—(a2+256+32a)
4 16
=3a2-32a+84=0
tan30° =
1 xh+a
= —=—=h=x+a
3 xh+a .
tan 60°= — =3 =—
a a

=h=+3

From (1) and (2)

2 2
s JM(JJ

(1)

3a=x+ta=>x=2a

T —p— 7y g
Here, the speed is uniform

So, time taken to cover x = 2 (time taken to cover a)

. 10 . .
.. Time taken to cover a = ? minutes = 5 minutes
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