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PART C - Mathematics

Consider the following relations :
R={(x,y)| yarereal numbers and x = w y for some rational number w)

mp
S = {(F’E)lm’ n, p and g are integers such thatn, g = 0 and gm = pn}

Then

(1) R isanequivalencerelation but S is not an equivalence relation
(2) neither R nor Sis an equivalence relation

(3) Sisan equivalence relation but R is not an equivalence relation.
(4) Rand S both are equivalence relations.

(3) Here, Ris not a symmetric because (0,y) = Rbut(y,0)z R
= Ris not an equivalence relation
But S is an equivalence relation. For reflexive : as nm = mn =(m [/ n, m/ n) 8§,
For Symmetric:As (m/np/g)eS —=gm=pn=np=mg=(pl/gq,min)eS§,
For transitive :As (m/n,p/qg)eSand(p/q,x/y)es S=gm=pnand yp=xq

—Znly=mix = ym=xn =>(minxly)eS
The number of complex numbers z such that
lz=1|=|z+ 1| =|z-i|equals
(Mm o 2 1 3 2 (4) =

(2) Since, (1,0), (- 1,0)and (0, 1) are non-collinear, hence unique value of zwould satisfy the
given equation i.e. the circumcentre of triangle formed by three points.

If « and p are the roots of the equation x2— x+ 1 =0, then 2009 + 2009 =
() =2 2 -1 (3 1 4) 2

2

(3) Since, u=—wmandp=- o* = required expression = 1

Consider the sysytem of linear equations :
Xy 2%, +x;=3
2x, +3x+x;=3
3xy + 5x, +2x=1
The system has
(1) infinite number of solutions (2) exactly 3 solutions
(3) aunique solution (4) nosolution

(4) Since, A=0and A, =0 = Using Cramer's rule system is inconsistent. Hence no solution.

There are two urns. Urn A has 3 distinct red balls and urn B has 9 distinct blue balls. From each
urn two balls are taken out at random and then tranferred to the other. The number of ways in

which this can be doneis
(1) 3 2) 38 (3) 66 (4) 108

4) °C,x3C,=108
2 2

Let f : (-1, 1) — R be a differentiable function with f(0) =— 1 and f(0) = 1. Let g(x) =[f (2f(x) + 2)]
.Theng'(0)=

(1) 4 ) -4 (3) 0O 4) -2

(2) g'(x)=2(f(2f(x)+2)). F'(2f(x) + 2) .2f'(x)
putx=0,wegetg'(0) =—4

Letf: R — Rbe a positive increasing function with |im f3x)
Jrm f(x)

=1
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Then |im [32X)_
X—sw (x)
(R 1 2y 2i#3 3 342 4) 3
(1) Let |im f(2x) — 1, then given limit
X—x< X
lim F3x), f2X) 1= 221 ¢= 1, since function is positive.

x—w  f(2x)  f(x)

Let p(x) be a function defined on R such that p'(x) = p'(1 —x), ferall x = [0, 1], p(0)=1 and
1

p(1)=41. Then fp()f) dx

0

(1 Va1 () 21 (3) 41 (4) 42

(2) - p'(x)=p' (1-x). Integrate, p(x) =—p (1—-x) + k. put, x=0then k=42

1 1 1
‘ iip(”"’”(1‘x3dx=)4—;dx:21

- p(x)dx = | >
0 0 0
A person is to count 4500 currency notes. Let a, denote the number of notes he counts in the nth
minute. Ifa; =a, = .....= a,p = 150 and a,, @44, -... are in an AP with common difference -2,
then the time taken by him to count all not is
(1) 24 minutes (2) 34 minutes (3) 125 minutes (4) 135 minutes
(2) a;=a,=a,=.... a,, =150

Currency counted in 1st 10 min = 1500

remaining currency = 3000.

@415 819y -wee. =148, 1486, ... (sum should be 3000)
3000=(n/2){2.148+ (n-1). (-2)}

-.n=24 or 125 (125 neglected)

.. Rest 3000 can be counted in next 24 min

.. total time taken = 34 min.

4
The eugation of the tangent to the curve ¥ = X+ ot that is parallel to the x -axis, is

(1} y=0 @ y=1 (3) y=2 4) y=3
(4) y=x+(@/x2) ...(i) = y'=1-(8/x*)=0[sincel parallel to x-axis] - x=2
Ly=2+(4/4)=3 (putting ineqn (i)

.. Eq.of the tangent parallel to x -axis, y=3

The area bounded by the curves y = cos xand y = sin x between the ordination x =0 and

v 3T

and x= =
N a2 -3 (2) 42 +2 2 G | @) 442 +1

n/4 5n/4 3n/2
(1) RequiredArea= | (cosx —sinx)dx + j(sinx—cos X)dx+ | (cosx—sinx)dx

0 nl4 5n/4
=42 -2
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Solution of the differential equation

cosxdy =y (sinx—y )dx, O<x<% is

(1) secx=(tanx+c)y (2) ysecx =tanx+c
(3) ytanx=secx+c (4) tanx=(secx+c)y

1 "d—y—ytanx——yzsecx:‘»£+rtanx—secx t1/v=
(I o put, 1/y=14

o LF. = gltanxdx = ggc x Hence, Solution is : t secx = | secZ xdx + ¢
—secx=(tanx+c)y

Leta=j —k andc=i—j —k.Thenthe vector , satisasfying 4 « b ~ ¢ =0 and a. b =3
(1) =F+f=2k @} 2H-f+2%k B T-j-0k 4)7+j—2k
(1) let b=a;i+a,j+ak axb= (a,+ay))i-a,j-ak

Now axb+c=0 = (ag+a,+1)i—(a,+1)j—(a;+1)k=0

La,=-1 &a, +a,=-1
Againa.b=3 —a,-a,=3 La,=1 a;=-2 L b=E—i+j-2k

Ifthevectors G =7 — 7+ 2. b =27+ Aj+kand =37 +j+ u,@ are matually orthogonal, then

(7.)=

(1)(-3,2) (2)(2-3) (3)(-2,3) 4)3,-2)
(1) a.¢=0 =i.-1+2u=0 alsob.c=02.+4+u=0 . 2%=-3

If two tangents dranw from a point P to the parabola y2 =4 x are at right angles, then the locus of
Pis
1) x=1 (2) 2x+1=0 (3) x=-1 4) 2x-1=0

(3) Locuswill bedirectrix,x+1=0

X
The lines L given by =T % =1 passes through the point (13, 32). The line K is parallel to L and

X
has the equation P * % =1 _Thenthe distance between L and K is

23 L 17 23
) @ 7 ® T3 @ =

(4) Firstline passes through (13, 32) = b=-20, line becomes 4x—-y-20=0
~.—3/C=4 —C=-3/4
Second line becomes 4x—y +3=0 So, perpendicular distance = (20 + 3/ /(42 +12))
=23 /~17.

Aline AB is three-dimensional space makes agnels 45° and 120" with positive x-axis and the
positive y -axis respectively. If AB makes an acute angle 6 with the positive z-axis, then 6 euals

(1) 90° 2) 45° (3) 60° @) 75°
(3) cos?45°+cos?2120°+cos?29=1 - H=60°
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78. Let S be anon-empty subset of R. Consider the following statement:

P : There is a rational number x €S. Such that x>0

Which of the following statements is the negation of the statement P?
(1) There is a rational number x = Ssuch that x <0.

(2) Thereisano rational number x € S such thatx < 0.

(3) Every ratioanl number x =S satisfies x < 0.

(4) x=3Sandx=0= xisnotrational

78. (3) Negationof Pis~P

4 5 7
iz Letcos(a+ﬁ}=g and letsin (o - ﬁ)=F:,where0£0a._Bsi.Thentan2u=

(1) 25/10 (2) 56/33 3) 19/12 4) 20/7

79. (2) tan(a+p)=(3/4), tan(u+p)=(5/12)
tan 2a=tan ((« + p) + (—p)) =56/33.

80. Thecircle X2+ y?2=4x+8y +5 intersects the line 3x—4y =m at two distinct points if
(1) —-85<m=<-35 (2) -35<m=<15
(3) 15<m=<865 (4) 35<m<85
80. (2) Solving given circle with the line
252 —x(6m+160)+m2+32m-80=0
Since D >0, gives —35 <m<15.

81. For two data sets, each 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
(1y 512 2y 1142 (3) 6 (4) 13/2

_ mmy+namy 542+5x4 30

81. (2) Since,combined mean, a= ny+ng ~=aig 90 =3

455 3 P50
>y +d. 2
Hence, variance, o2 n1[_¢—| i/, .l+ n [‘-2 > 2]

ny+ng
[where ,d,=my—a=-1,d,=m,—a=1]
o2 _54+10+565+1 11
10 2

82. An run contains nine balls of which three are red, four are blue and two are green. Three balls are
drawn at random without replacement from the urn. The probability that the three balls have
difference colours is
(1 1/3 (2) 247 3 1/21 4) 2/23

82. (2) n(s)=9C, n(E) =3C, .4C,.2C,
- p(E) =(3C,.4C,.2C,)/9C, = (2/7)

83. Foraregular polygon, let r and R be the radii of the inscribed and that circumscribed circles.
A false statements among the following is

1
(1) Thereis aregular polygon with % iy
F

(2) Thereis aregular polygon with R S
N2

: b

(3) Thereis aregular polygon with 73
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(4) Thereis aregular polygon with % = %

83. (3) Since,cos(n/n)=(r/R),for n-sided regular polygon,
Where n £ N andn = 3. Only option (3) is not possible.

84. The number of 3 x 3 non-singular matrices, with four entries as 1 and 2 all otherentiresas0, is

(1) lessthan 4 2) 5 (3) 6 (4) atleast7
84. (4) In R, placetwo1's&onel : 3 ways
In R, place 1 any where 13 ways

InR,, place 1below 0 of R, if R,'s 1 is not below zero, else anywhere :Atleast 1 way
Non- singular since column with 0 in first row has one 1 & expanding using it, submatrix has

3 one's and is non-zero.
- Atleast3 x 3= 9 ways.

85. Letf: R — R be defined by

(k—2x, i x<—1

g o2
{oeca F oxsd

If f has alocal minimum at x = -1, then a possible values ofk is

1

(1) 51 (20 0 (3) -3 ), =i

Directions: Questions number 86 to 90 are Assertion-Reason type questions. Each of these
questions contains two statements.

Statement -1 : (Assertion)and
Statement-2: (Reason).
Each of these questions also has four alternative choices, only one of whichis the correct answer.
you have to select the correct choice.
85. (4) Forcontinuity k+2=2(-1)+3 = k=-1.
86. Four numbers are chosen at random(without replacement) fromthe set{1, 2, 3, .....20}.
Statement-1 : The probability thatthe chosen numbers when arranged in some order will form an
APis (11/85).
Statement-2 : If the four chosen numbers form an AP, then the set of all possible values of
{£1, 2, £3, +4, £5}.
(1) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1.
(2) Statement-1is true, Staement-2 is true; Statement-2 is not a correct explanation for
Statement-1.
(3) Statement-1 is true, Staement-2 is false;
(4) Statement-1 is false, Staement-2is true;
86. (3) Fournumbersfrom{1,2,....20} can be chosen with common difference £6 also

i.e. numberscanbe 1,7,13,19
.. statement - 2 false.

10 10 10
(-1 10 210
87. LetS, = 20—3 (b,; S, = _21,* Cj s,= _211 c;
J= = f=

Statement-1: S, =55 x 2°
Statement-2: S, =90 x 2%and S, =10 x 28,

Quest Tutorials
Head Office : 44C, Kaloo Sarai, N.D.-16 Ph. 011-26131625



&A@l‘ QUEST
ching TUTORIALS

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

(2) Statement-1 is true, Statement-2 is true; Staement-2 is not a correct explanation for
Statement-1.

(3) Statement-1 is true, Statement-2 is false;
(4) Statement-1 is false, Staement-2is true;
87. (3) S,=10x9x28 5,=10=2% since §;=S,+85, =55 x 29
88. Statement-1 : The point A(3, 1, 8) is the mirroe image of the point B(1, 3, 4) in the plane
X—y+z =5
Statement-2 : The plane x—y +z =5 bisects the line segment joining A(3, 1, 6) and B(1, 3, 4).

(1) Statement-1 is true, Staement-2 is true; Staement-2 is a correct explanation for Staement-1.
(2)Statement-1istrue, Staement-2is true; Staement-2is nota correctexplanation for Staement-1.
(3) Statement-1 is true, Staement-2 is false;

(4) Statement-1 is false, Staement-2is true;

88. (2) Sinced.r.ofABis(2,-2,2)whichis parallelto(1,-1, 1) i.e.the d.r.of normal to the plane,
and mid-pointof AB lies on x—y +z = 5. Hence, statement 1 & 2 are both correct but not the
proper explanation because only bisection is not sufficient for image, AB must be
perpendicular to plane.

90. Let A be a2 = 2 matrix with non-zero entries and let A2 = j, where /is 2 x 2 identity matrix.
Define
Tr(A) = sum of diagonal elements of Aand | A| = determinant of matrix A.

Statement-1:Tr(A)=0
Statement-2: |A| =1
(1) Statement-1 is true, Statement-2 is true; Staement-2 is a correct explanation for Statement-1.

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

(3) Statement-1 is true, Statement-2 is false;
(4) Statement-1 is false, Statement-2is true;

90. (3) LetA= Since, A2=|l=> bct+a?=1,abt+bd=0;catcd=0andd?+bc=1

a b]
e g|
ifa=—dweget|A|=ad-bc=-1
S Tr(A)=0but|A]=1.

1

e ——o
eX 127X

89. Letf: R —R be acontinuous function defined by
Statement-1: fic)=(1/3), forsomec = R.
Statement-2: 0 <f(x)< (1/242),forall x e R.

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

(2)Statement-1istrue, Staement-2 is true; Statement-2is nota correctexplanation for Statement-
1.

(3) Statement-1 is true, Staement-2 is false;

(4) Statement-1 is false, Staement-2is true;

89. (1) f(0)=1/3Hence, statement-1is correct. Lete¥=t<= R*forall x.
y=t/(+2) = y—t+2y=0 sincetcs R = A=0.
=1-8y2 20=0<y=<1/(2+2) . Hence, statement -2 is correct and
0<(1/3)<(1/2+2), Statement -2 is properly explaining statement -1.
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