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Instructions
1. There are 50 Multiple Choice Questions in this booklet having 4 options out of which
ONLY ONE is correct.

2. There are two sections in the Question Paper; Section A having 40 Questions
carrying 1 Mark each & Section B having 10 Higher Difficulty Order Questions carrying
2 Marks each.

3. All questions are compulsory. There is NO negative marking for incorrect answers.
Total time allotted to complete the paper is 60 minutes.

5. Please fill in your details in the space provided on this page before attempting the
paper.
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Section A (1 Mark)

1.

AfEX

In a school, there are three types of games to
be played. Some of the students play two
types of games but none plays all the three
games. Which venn diagram can justify the
above statement?

@D

(P) (Q) (R)
(a)Pand Q (b)Pand R
(c)QandR (d) None of these

. LetA={1,2,3,4,5,6,7)and B={3,6,7,9}.

Then, the number of elements in the set
{CcA:CnB=#od}is

@111  ()112  (c)113  (d) 114

=(4"-3n-1:ne N)and
Y ={9(n —1):ne N}, where N is the set of
natural numbers, then X U Y is equal to

(a) N (b)) Y-X (c) X (d) Y

. Consider the two sets, A= {me R : both the

roots of x’— (m+1) x + m + 4 = 0 are real} and
B=[-3 5). Which of the following is not true?

a)A-B=(—o,-3)U[3 =)
b)AmB - 3}
)B-A=(-379]

(
(
(c
(d)A uB R

FA={(x, y):x* +y? =16}, V x, y € R and

B={(x,y):3x =2y}, V x,y € R, then set A and
set B intersect at
(a) one points

(c) three points

(b) two points
(d) infinite points

. Domain of the function

f(x) = —— +log,, (x° —x),is

7.

10.

Letf:R - {2,6} > R be real valued function

2
defined as f(x) = X2+72X+1 Then, range of
x° —8x+12

fis
@)~ | )
®) (=== [or =)

211 [21
(C) — o9, _j_‘ ) |:4, 00)
(@[ —Tju(o )

fa+o=1b+p=2and

af(x)+ ocf(1) =bx + E x # 0, then the value of
X X

f(x)+ f(1J
X).

expression ————=is
X+ —

. Fora,Be (o, 72“) let 3 sin (o + B) = 2 sin (o — B)

and a real number k be such that
tan o = k tan B. Then, the value of k is equal to

Ifcotoc=1andsec[3=—2,where7t<oc<321t

and g < B < m, then the value of tan (o + ) and
the quadrant in which o, + B lies, respectively are
(a) - ; and IV quadrant

(b) 7 and | quadrant
(c) =7 and IV quadrant

(d) ;and | quadrant

Bloom Mathematics Olympiad Class 11



1.

12.

13.

14.

15.

16.

If V2sino, 1

1+ cos 20l

1-cos2B 1

nd = ,
J10

—a
7 2
o,Bel0 72[) then tan(a + 2B) is equal to

(@)0
() 2

If sin (o0 + B) =1and sin (o — ) = ; then

tan (o + 2B)tan (2o + B) is equal to
(a) 1 (b) -1
(c) zero (d) None of these

Let z be a complex number such that

1z+2/=1and Im[ 2 = 1 Then, the value
zZ+2 5

of |[Re(z+2)| is

24 2.6
(a) 5 (b) 5

1+ \/6 \/g
(c) 5 (d) 5

For z=o + i,

z+2|=z+4(1+0), thena + B
and o} are the roots of the equation

(@)x* +2x-3=0 (b) x* +7x+12=0
(c)x* +3x-4=0 (d)x* +x-12=0

If zand w are two complex numbers such that
| zw|=1and arg(z) — arg(w) = n/2, then

@)zw=-i (b)zW=u

V2
(C)zw =i (d)zw=_\1/§l
Letz=[\/§+i] +(\E—i] . If Re(z) and
2 2 2 2

Im(z), respectively denote the real and
imaginary parts of z then

(a)Re(z) >0and Im(z) >0

(b)Im(z) =0
(c)Re(z) <0andIm(z) >0
(d)Re(z) =-3

Bloom Mathematics Olympiad Class 11

18.

19.

20.

21,

22,

. If z, and z, both satisfy the relation

z+z=2|z-1]|and arg (z, —22)=%,then

the imaginary part of (z, + z,) is

(a) 1 (b) 2 (c)3 (d) 4
If z, and z, are two complex numbers
+
satisfying the equation ‘21 22‘ =1, then Zis
|Z1 - Z2| Z,

a number which is

a) zero or purely imaginary
b) purely real

c) of unit modulus

d) None of the above

(
(
(
(

The solution set for x of the inequality

2P +x < 4Px 1 is x > Z then the value of the

3 2
parameter P is
7 9
R b N
@30 ®) 1o
9

(€) ~

1 (d) None of these

-

The length of a rectangle is three times the
breadth. If the minimum perimeter of the
rectangle is 160 cm, then

(a) breadth >20cm  (b) length <20 cm

(c) breadth >20 cm (d) length <20 cm

If |x + 3|+ x
X+2

the only case, when x + 3> 0).

(@) xe (=3 -2) U (-1, =)

b) 5 —2) U (-1, =)

c) 5,-2)

d) 1, )

The cost and revenue functions of a product
are given by C (x) = 20x + 4000 and

R (x) = 60x + 2000, respectively, where x is
the number of items, produced and sold. How
many items must be sold to realise some
profit?

(a) x =50
(c) x <50

> 1, then interval for x is (consider

(
(
(

xe (-
xe (-
xe (-

(b) x >50
(d) x £50



23.

24.

25.

26.

27.

28.

29.

For what value of x,i + 1 = L?
8! 9 10!
(b) 90

(d) 200

(a) 10
(c) 100

If"P.="P ., and "C, = "C,_,, then the
value of r is equal to
(@)1
(c)2

r—-1

5-digit numbers are to be formed using

2, 3, 5,7, 9 without repeating the digits. If p is
the number of such numbers that exceed
20000 and q is the number of those that lie
between 30000 and 90000, then p: qis

(a)6:5 (b)3:2
(c)4:3 (d)5:3

If >*C, :"C, =101, then the ratio
(n® +3n):(n®* =3n+4) is

(a) 27:11 (b) 2:1

() 65:37 (d) 35:16

The total number of positive integral solutions
(%, y, Z)such thatxyz =24 is

(a) 36 (b) 24

(c) 45 (d) 30

A class contains b boys and g girls. If the
number of ways of selecting 3 boys and

2 girls from the class is 168, thenb + 3 g is
equal to

(a) 16 (b) 15

(c) 12 (d) 17

11
If the coefficients of x” in (xz + ;) and x~’
X

1M
in ( - b12) , b #0, are equal, then the value
X

of b is equal to
(a)2
(c)1

30.

31.

32.

33.

34.

Letn>5be an integer. If9" —8n - 1=64 o
and6” —5n —1=25p, then o — Bis equal to
(a)1+ "C, (8 = 5) + "C,(8% - 5?)
+..+"C, (8" -5""")
(b)1+ "C, (8 -5) + "C, (8% -5?)
+..+"C, (8""%*-5""7?)
(c) "C; (8 -5) + "C, (82 - 57)
+..+"C,(8""%-5""7?)
(d)"C, 8-5)+ "C, (8% -5%)
+..+"C, (8"%-5"%)
If the number of terms in (x + )1(+ 1) ,Vnel®
is 401, then n is greater than

(a) 201 (b) 200
(c) 199 (d) None of these

If 1+ x —2x%)° =1+ ax + a,x* +...+ a,x "%,

thena, +a, +a, +... +a,, is equal to

@29  (b)31 (c) 27 (d) 33
The value of

! + ! + ! +...10s
M@= @Yn -3 GYm-5
(@)% (b) =

n! n +1)
©2% @

n! n'

If in the expansion of (a — 2b)", the sum of the

5th and 6th terms is zero, then the value of% is
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35.

36.

37.

38.

39.

40.

In how many ways that the letters of the word
‘PEARSON'’ can be placed in the squares of
the adjoining figure so that no row remains
empty?

RS

Ro

R
(a) 24 x 6! (b) 26 x 6!
(c)26 x 7! (d) 20 x 5!

The number of ways in which the number
27720 can be split into two factors which are
co-prime is
(a) 16

(c) 15

For x = 0, the least value of k, for which
47 4 g 16* +16™* are three

consecutive terms of an AP, is equal to

(@) 10 (b) 16
(c)4 (d)8

If log, a, log, b, log, ¢ are in an AP and

log, a —log, 2b, log, 2b — log,, 3c,

log, 3¢ —log, a are also in an AP, thena:b:c
is equal to

(a)16:4:1 (b)

6:4
(c)25:10:4 (d)6:3:2

9:
6:

If n arithmetic means are inserted between

a and 100 such that the ratio of the first mean
to the last meanis 1:7 and a + n = 33, then
the value of nis
(a) 21

(c) 23

If a, b and c are three distinct real numbers
in GP and a + b + ¢ = xb, then x cannot be
equal to
(a) 4
(c) -2
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Section B (2 Marks)

41.

42,

43.

44.

If the two lines x + (@ — 1)y =1and 2x + a’y =1,
(@ € R-{0,1}) are perpendicular, then the
distance of their point of intersection from the
origin is

2 2
(a) 5 (b) 5
2 2
(c) E (d) 5

If the straight line, 2x — 3y +17=0is

perpendicular to the line passing through the
points (7, 17) and (15, B), then B equals

@2

35
C —_——
©-73
ThelinesL,:y —x=0andL, :2x+y =0
intersect the lineL, :y +2=0atP and Q,
respectively. The bisector of the acute angle
between L, and L, intersects L, at R.

Statement | The ratio PR :RQ equals 2+/2 : /5.
Statement Il In any triangle, bisector of an
angle divides the triangle into two similar
triangles.

(a) Statement | is true, Statement Il is true;
Statement Il is not a correct explanation of
Statement .

(b) Statement | is true, Statement Il is false.

(c) Statement | is false, Statement Il is true.

(d) Statement | is true, Statement Il is true;
Statement Il is a correct explanation of
Statement .

The equation of the straight line which passes
through the point (-5, 4) and is such that the
portion of it between the axes is divided by
the given point in the ratio1:2is

X,y X oy Y
(a)12+ﬁ 1 (b)£+12 1
2 2
(c)%+%:1 (d) None of these

2



45.

46.

47.

The line g + % = 1meets the X-axis at point

A and the Y-axis at point B, and the line y = x
at point C such that the area of AAOC is twice
the area of ABOC. Then, the coordinates of C

are
2b 2b b b
@e($5) (3]
2a 2a
©) 0(3, 3) (d) Cla, a)

If the straight lineox + By + y=0(V a, B,y #0)
passes through the first quadrant and cut the
positive X-axis is, then

(b)oay>0,By<0

(d)ay <0orfBy <0

(@)ay >0, By >0
(c)ooy>0o0rPBy >0

If a variable line drawn through the intersection
of the lines £+ Y 1and £+ Y 1 meets the
3 4 4 3

coordinate axes at P and Q, where P = Q.
Then, the locus of the mid-point of PQ is
(@)bxy =7 (x +y)

(b)7xy =6 (x +y)

(c)4(x +y)> —28(x+y)+49=0
(d)14 (x + y)> =97 (x + y) +168 =0

48.

49,

50.

Let a variable line passing through the centre
of the circle x* + y* —16x — 4y =0, meet the

positive coordinate axes at the points A and B.
Then, the minimum value of OA + OB, where
O is the origin is equal to

(a) 18 (b) 24

(c) 20 (d) 12

X+X2+x3+.4+x" =n

If lim =820, (ne N), then
X—1 X -1

the value of n is equal to

(a) 60 (b) 50

(c) 40 (d) 30

If two different numbers are taken from the set

{0,1,2,3......... 10}, then the probability that
their sum as well as absolute difference are
both multiple of 4, is

6
(a)%
12
(b)%
14
45
7
55

(c)
(d)
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Tie-Breaking Section

Instructions
1. This section consists of 5 questions.
2. The score achieved in this section will not be included in the total marks.
3. If overall marks of two or more students are same, winner will be decided based on the score in this section.
4. Participation in this section is optional, and students may choose to attempt it or not.

1.
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If(1+3P), 1-P , 1-2P are the
3 4 2

possibilities of three mutually exclusive events,
then the set of the values of P is.

(@)Pe FO, %]

r

(b)Pe

—_
| S

(c)Pe

(d)Pe

1T 1 T
Nl Wl W
N =
| C—

r
—
| S

. Five real numbers x,,x,, x,, x,, and x are

such that \/x, —1+2\x, — 4 +3,/x, -9 +

. For observations x,, x,, X, ,... X

4x, —16+5/x, — 25 = 5

Xyt Xy 4 Xy 4 X4 ¥ X5

The value of

(a) 210
(c) 60

Xy X, + X5+ X, + Xg

3. A parallelepiped is formed by planes drawn

through the points (2, 3, 5) and (5, 9, 7)
parallel to the coordinate planes. The length
of a diagonal of the parallelepiped is

(a) 7 units (b) /38 units
(c) ¥155 units (d) None of these

. If x, and x, are the means of two distributions

such that x,< x, and x is the mean of
combined distribution, then

(a) x < x,
(b) x > x,
_ X, — X,
(c)x = —
(d) x, <x <X,
o if
é (x, +1*=9nand é(xi —1)? =5n, then
standard deviation of the data is
(@) 3 (b) 5
(c)v2 (d) V10







