Bloom Mathematics Olympiad

Sample Paper

Maximum Time : 60 Minutes Maximum Marks : 60

INSTRUCTIONS
1. There are 50 Multiple Choice Questions in this paper divided into two sections :

Section A 40 MCQs; 1 Mark each
Section B 10 MCQs; 2 Marks each

2. Each question has Four Options out of which ONLY ONE is correct.
3. All questions are compulsory.

4. There is no negative marking.

5. No electric device capable of storing and displaying visual information such as
calculator and mobile is allowed during the course of the exam.
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10.

Section-A (1 Mark each)

. Set A has m elements and Set B has n elements. If the total number of subsets of A is 112

more than the total number of subsets of B, then the value of m-nis .....
(a) 28 (b) M2 (c) 7 (d) 4

. In a town of 10000 families it was found that 40% families buy newspaper A, 20%

families buy newspaper B and 10% families buy newspaper C, 5% buy A and B, 3% buy
B and C and 4% buy A and C. If 2% families buy all of three newspapers, then the number
of families which buy A only, is

(a) 4400 (b) 3300 (c) 2000 (d) 500

. Universal set, U ={x:x> - 6x% +11x® —-6x%2 =0},A={x:x?> —-5x + 6 =0}and

B={x:x?* -3x+2=0}.Then,(ANB)’is equal to

(@) {1, 3} (b) {1, 2, 3} (c) {0,1, 3} (d) {0,1,2,3}
. The set of all real x satisfying the inequality z :ll);ll >0

(@)[-3, 3] (- oo - 4) U (4, =) (b) (oo, = 4) U (4, =)

(€) (= oo = 3) U (4, =) (d) (=3, 3) U (4, =)

. The largest interval for which x” — x° + x* —=x+1>0is

(@d)-4<x<0 ()0 < x <1 (c) -100 < x <100 (d) —o< X <o

. Iflog,, (x* + y*)—log, (x* + y? — xy) < 2,then the maximum value of xy,V x >0, y >0 s

(a) 2500 (b) 3000 (c) 1200 (d) 3500

. A man arranges to pay off a debt of ¥ 3600 by 40 annual instalments which are in AP.

When 30 of the instalments are paid, he dies leaving one-third of the debt unpaid.
The value of the 8th instalment is

(a) T35 (b) ¥ 50

(c) %65 (d) None of these

. The sum of the integers from 1to 100 which are not divisible by 3or 5 is

(a) 2489 (b) 4735 (c) 2317 (d) 2632

. Ina GP, first term is 1. If 4T, +5T; is minimum, then its common ratio is

2 2 3 3
a) = b) -= c) = d) -=
(a) c (b) c (c) c (d) c
There is only one way to choose real numbers M and N such that, when the polynomial

5x* +4x* +3x* + Mx + N is divided by the polynomial x>+ 1, the remainder is 0. If M and
N assume these unique values, then M - N is

(a) -6 (b) -2 (c) 6 (d) 2
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z,and z, are two complex numbers such that|z,|=|z, |and arg(z,)+ arg(z,) = &, then
z,is equal to
(a) 2z, (b) z, (c) -z, (d) None of these

334 365
, 1. .43 1. .43 .
Ifi=+-1,then4 +5|——+/|— -3|=-+i— is equal to
Gutnenars[ 30 3] -3(3e 7] e
(@)1-iv3 (b) -1+iV3 (c) 4/3i (d) i3
There are 10 persons named P, P,, P, ..., P,,. Out of 10 persons, 5 persons are to be

arranged in a line such that in each arrangement P, must occur whereas P, and P, do
not occur. Find the number of such possible arrangements.

(a) 4210 (b) 4200 (c) 4203 (d) 4205

There are 10 lamps in a hall. Each one of them can be switched on independently. Find
the number of ways in which hall can be illuminated.

(@) 2° -2 (b) 2'° -1 (c) 2"° +1 (d) None of these

A candidate is required to answer 7 questions out of 12 questions, which are divided into
two groups, each containing 6 questions. He is not permitted to attempt more than
5 questions from either group. Find the number of different ways of doing questions.

(a) 779 (b) 781 (c) 780 (d) 782
IfA={x:x?>-5x+6=0},B={24},C=1{4,5},then Ax(B nC)is
(a) {(2, 4), (3, 4)} (b) {(4, 2), (4, 3)}
(c) {(2, 4), (3, 4), (4, 4)} (d) {(2,2), (3, 3), (4, 4), (5, 5)}
If the coefficient of second, third and fourth terms in the expansion of (1+ x)*" are in AP,
then 2n? - 9nis equal to
(@) -7 (b) 7 (c) 6 (d) -6
The digit at the unit place in the number192°% 4+ 11%°%> - 92°% js
(a) 2 (b) 1 (c) O (d) 8
The middle term in the expansion of (xz + Lz+ 2) ,is
X
n! (2n)!
@) —— (b) —_
((n/2)1)? ((n/2)1)?

(C)1-3-5.--(2n—1)_2n (d)'l-3-5--~(2n+'l).2n

n! n!

A+B
If cos A =m cosB and cot = Atan

,then A is
(a) b) M1 (c M1 (d) None of these
m -1 m m -1
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The number of solutions of the equation x + 2tanx = % in the interval [0, 2n]is
(@ 3 (b) 4 (c) 2 (d) 5
In a AABC, ZC =60°, then ! + is equal to
a+c b+c
1 2 3
(@) ——— (b) ———— (c) —— (d) None of these
a+b+c a+b+c a+b+c

If two vertices of a triangle are (-2,3)and (5,-1). Orthocentre lies at the origin and
centroid on the line x + y =7, then the third vertex lies at
(@) (7, 4) (b) (8,14) (c) (12,21) (d) None of these

Find the equations of the lines through the point of intersection of the linesx — y +1=0
and 2x -3y + 5 =0and whose distance from the point (3, 2)is Z

(@)3x -4y +6=0and4x -3y +1=0 (b)3x +4y +6=0and4x +3y +1=0
(c)3x-4-6=0and4x +3y +1=0 (d) None of these

Two lines are drawn through (3, 4) each of which makes angle of 45° with linex — y = 2,
then area of the triangle formed by these lines is
(@) 9 sq units (b) 9/2 sq units (c) 2 sg units (d) 2/9 sq unit

If the straight line y = mx lies outside the circle x> + y? — 20y + 90 = 0, then the value of
m will satisfy
@m<3 (B)fm|<3 (c)m >3 (d)m]|>3

An equilateral ASAB is inscribed in the parabola y? = 4ax having its focus at S. If chord
AB lies towards the left of S, then side length of this triangle is
(a) 20 (2 - /3) (b) 4a (2 - V/3) (c) a2 - /3) (d) 8a(2 - v/3)
. x> y? . .
In the normal at the end of latusrectum of the ellipse a—2+ b 1with eccentricity g,

passes through one end of the minor axis, then
(@) e*(1+e?)=0 (b) e*(1+e?)=1
(c) e’ (1+e?)=-1 (d) e’(1+e?)=2

If the sum of the squares of the distance of a point from the three coordinate axes be 36,
then its distance from the origin is

(a) 6 (b) 372 (c) 23 (d) None of these

Three vertices of a parallelogram ABCD are A(], 2 3),B(-1,— 2 —1)and C(2 3, 2). Find the
fourth vertex D.
(@) (-4,-7,-6) (b) (4,7, 6) (c) (4,7,-6) (d) None of these



3
1
31 If lim sz *1_(ax+ b)| =2, then
X%wtx +1 J
(@Ja=Tand b =1 (b)a=Tand b =-1 (c)a=1landb=-2 (d)a=Tand b =2
“ (1) >
X" -sin « + X
32. lim equals
A WE q
(@) o (b) -1 (c)2 (d)1
2 _I n(n-1)
33. lim (nzm-] is equal to
no=|{n®—-n-1

(@)e (b) e? (c)e™ (d)1
34. If harmonic mean of first 5 observations is g and harmonic mean of another 5

. .9 . . .
observations is E,then harmonic mean of all 10 observations is

101

45
(@) 7 (b) % (c) 26

(d) None of these

35. Let in a series of 2n observations, half of them are equal to a and remaining half are
equal to — a. Also, by adding a constant b in each of these observations, the mean and
standard deviation of new set become 5 and 20, respectively, then the value ofa® + b? is
equal to

(a) 425 (b) 650 (c) 250 (d) 925

36. A dieisrolled three times. The probability of getting a larger number than the previous
number each time is

15 5 13 1
(a) >16 (b) 4 (c) >16 (d) 18

37. Out of 13 applicants for a job, there are 8 men and 5 women. It is desired to select 2
persons for the job. The probability that atleast one of the selected persons will be a
woman, is

5 10 14 25
a) — b) = c) — d) =
()13 ()13 ()39 ()39
38. The probability that at least one of the events A and B occurs is i If Aand B occur
simultaneously with probability ;, then P(A)+ P(B)is
2 4 6 7
a)= b) = c) = d) -
( )5 (b) c ( )5 ( )5

39. If f(x)=cos ax + sin x is periodic, then a must be

(a) irrational (b) rational
(c) positive real number (d) None of these
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2
The range of the function f(x) = tan 1/% -x%is

(a) [0, 3] (b) [0, v/3] (C) (— o0, ) (d) None of these

Section-B (2 Marks each)

After striking the floor, a certain ball rebounds (4/5)th of height from which it has fallen.
Then, the total distance that it travels before coming to rest, if it is gently dropped from
a height of 120 m is

(a) 1260 m (b) 600 m (c) 1080 m (d) None of these

2 .. (2 . .
Ifa= cos(;j + /sm(;) ,then the quadratic equation whose roots areo. =a +a® + a*

andpB=a®*+a°®>+a%is
(@) x*-x+2=0 (b) x*+x-2=0 (c) x> -x-2=0 (d) x> +x+2=0

There are m men and two women participating in a chess tournament. Each participant
plays two games with every other participant. If the number of games played by the
men between themselves exceeds the number of games played between the men and
the women by 84, then the value of m is

(@) 12 (b) M (c) 9 (d) 7
]

The value of x, for which the 6th term in the expansion of ST os )
84, is equal to

(@) 4 (b) 3 (c) 2 (d) 5

A spherical balloon of radius r subtends an Za at the eye of an observer. If the angle of
elevation of the centre of the balloon be 8, then height of the centre of the balloon is

(a) r cosec (Z)Sinﬁ (b) rcosec ocsin@) (c) rsin(Zj cosec B (d) rsina cosec (2)

The equations of perpendicular bisectors of sides ABand ACofaA ABCarex—-y+5=0

and x + 2y =0, respectively. If the coordinates of vertex A are (1,- 2),then equation of BC is
() 23x +14y -40=0 (b)14x-23y +40=0 (c)23x-14y +40=0 (d)14x+23y -40=0

The equations of transverse and conjugate axes of a hyperbola are respectively
X+2y —3=0,2x - y + 4 = 0and their respectively lengths are v2 and 2/43. The equation
of the hyperbola is

(a)%(x+2y—3)2—§(2x—y +4)* =1 (b)%(Zx—y +4)2—§(x+2y—3)2=1
(€)2(x —y +4)* = 3(x+2y - 3)* =1 (d)22x -y +4)* - (x+2y - 3)* =1
Ifl)jmxz;o_x_l-l_bzs,thena+bis equal to

(@) -4 (b) 1 (c) -7 (d) 5

6



49. If mean and standard deviation of 5 observations x,, x,, x5, X, X; are 10 and 3,
respectively, then the variance of 6 observations x,, x,,.....xs and — 50 is equal to
(a) 507.5 (b) 586.5 (c) 582.5 (d) 509.5

50. Number1, 2, 3, ..., 100 are written down on each of the cards A, B and C. One number is

selected at random from each of the cards. The probability that the numbers so selected
can be the measures (in cm) of three sides of right-angled triangles no two of which are

similar, is

4 3 36
(a) 100° (b) =0 (c) 100° (d) None of these
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Answers with Hints

[- number of subsets of set Aand Bare 2™ and 2", respectively]

It is given thatn(A)=mandn(B)=n

and 2m =2" + M2

= 2™~ 2" =24(7)

= 2"M " -1 =2%(2° - 1)

On comparingn=4andm-n=3
m=17

So, m-n=28

n(A) = 40% of 10000 = 4000, n(B) = 2000,
n(C) = 1000, n(A N B) = 500,
n(B ~C) = 300,n(C N A) = 400,
n(AnBnNC) =200
nANB NnC)=n{AnBuUC)}=n(A) -n{AnBuUC)}
=n(A) - n(AnB)-n(AnC)+n(AnBNC)
= 4000 - 500 - 400 + 200 = 3300
U={x:x°-6x%+1x*>-6x%>=0}={0,123}
A={x:x*>-5x+6=0}={23}
andB={x:x>-3x+2=0}={21
(AnBy=U-(AnB)
={0,123} - {3={0,13}

Given,j__ll)):llzo =3-|x|<0and4 -|x|<0

or 3-|x|>0and4 -|x|>0

= | x|23and|x|>4 or | x|<3and|x |<4
= | x|>4o0r|x|<3

= (oo —4)U[-3,3]U (4, )

x? —x° +x% = x +1>0, three cases arise

Casel Whenx <0,x” >0,-x2>0,x*>0,-x >0

= x? —-x% +x* =x+1>0,¥Vx <0

Casell WhenO<x <1,
x? <x* x<1=-x2+x%“>0and1-x>0
X% -x% +x* -x+1>0,V0<x <1

Case lll When x>1,x"2 > x?, x* > x

= X? -x® +x*=x+1>0,V x > 1

From Egs. (i), (ii) and (iii), the above equation holds for x € R.

(i)

. (iii)



6. Given,log,, (x* + y*) - log,, (x*> + y? - xy) <2

3 3
= log,, MSZ
X“+y —-xy
= log,, x +y)<2=x+y <100
Using AM > GM,
X+y21/xy :>nysx+ys100
2 2 2
xy <2500

7. Given, 3600 = % [2a + 40 - ) d]

= 3600 = 20 (2a + 39d)
= 180 = 2a + 39d (i)

After 30 instalments one-third of the debt is unpaid.
3600

Hence, =1200 is unpaid and 2400 is paid.

Now, 2400 = % {20 + 30 - 1) d}

160 = 20 + 29d (i)
On solving Egs. (i) and (ii), we get
a=5,d=2
Now, the value of 8th instalment
=a+@B-1d
=51+7-2=%65

8. Let S=1+2+3+...4100

= %(1 +100) = 50(101) = 5050

Let S, =3+6+9+12+...+99
=3(1+2+3+4 +...+33)

=3-%(1+33)= 99x 17 = 1683

Let S, =5+10+15+...+100
=5(1+2+3+...+20)

=5.%(1+20)=50><21= 1050

Let S, =15+30+45+...+90
=15(1+2+3+...+6)

=15-%(1+6)=45><7 =315

- Requiredsum =S-S5, -S, +S,
= 5050 -1683 - 1050 + 315 = 2632



9. Given,a =1and 4T, + 5T, is minimum.

Let r be the common ratio of the GP, then

4T, +5T, =4 (ar)+5(ar?) [oa=T
= 4r +5r% = f(r) [say] ..(i)
= r(4 +5r) = f(r)
fr) =0
ri4+5r)=0
= r=0,-4/5
N
—455 |0
%)

We know that, if a > 0, quadratic expression

ax? + bx +c¢ has least value at x = —%.
. . . -2 -4
From the graph it is clear that, minima occurs of point 55/

r=—
5

10. x> +1=0
= X=zxi
+ x* + lis root of
P(x) =5x* + 4x>* +3x* + Mx + N

Hence, x = iand —i are roots of P(x).

= P(i)=0andP(-i)=0

= 5()* +4i* +3i*> + Mi+ N=0

and5(-N* +4(-)* +3(()*> + M)+ N=0

= 5-4i-3+Mi+N=0

and 5+4i-3-Mi+N=0

= R+N)+iM-4)=0

and R+N)+il46-M=0

On comparing real and imaginary parts to zero, we get
N=-2M=4

and N=-2M=4

Hence, M and N are unique.
andM-N=4-(-2=6

10



Tl. Let z, =r (cos 6, +isin®,)
andz, =r,(cos®, +isinb,)
Since, |z, |=]|z, |

=r

2 1

Also,arg (z,) +arg(z,)=mn
arg (z,)=m-arg (z,)
= arg(z,)=m-06,
z,=r{cos(n-0,)+isin(n-06,)}

=r(-cos@, +isin®,)

=-r(cos®, -isin®)=-2
= z,=-2,
. 334 . 365
12. 445 1 B3] g1, A3
2 2 2 2

N 4 +5 (&))334 _3 (_ m2)365
= 4 +50+3m

= %{8—5+5iﬁ—3+3iﬁ}
= %{8iﬁ}=4ﬁi

13. In out of 10 persons, P, is always consider and P, and P, is not consider.
i.e. We have to select, 4 persons out of 7 person and after that they arrange it.

~.Required number of ways = 'C, x5!
_7x6x5

=——  x120
3x2x1

=35 x 120 = 4200

10 10 10 10 10 10 10
14. Total number of ways="C, + °C, + °C, + °C, + °C, + °C, +...+ °C,

=2"° -1 [."C, +"C, +"c, +"C, ..=2"]
15. Total number of ways = (Attempt 3 from group | and 4 from group Il)
+ (Attempt 4 from group | and 3 from group Il)

+ (Attempt 5 from group | and 2 from group Il)
+ (Attempt 2 from group | and 5 from group Il)

=°C,x°C,+°C, x°C,+°C_,x°C,+°C,x°C

=2(°C, x °C,)+ 2(°C, x °C,)
= 2(20 x 15) + 2(6 x 15)

=600 + 180 =780

5

16. Given, A={x:x* —5x + 6 =0}
={x:(x-2x -3)=0}={23}
and B={24}andC = (4,5}

11



17.

18.

19.

Now, B N C ={2 4} n{4,5}={4}
L AXBNC)={23}x{4}={(24), 3 4)}

The general term of (1+ x)*" is T, , = *"C, x"

T,=?%Cx?*T,=2"C,x*T, =%C,x*

Since, coefficients are in AP

=

=

=

nc,, *"C,, *"C, arein AP
2x *'C,= *"C,+ *C

3

2: ZnC-l . ZnC3
ZnCZ 2nC2
2 2n-3+1
2= +
(2n-2+)) 3
-2
2= 2 +2n
2n -1 3

2n? -9n+7=0
2n* -9n=-7

(-I 9) 2005 + (-I-I ) 2005 _ (9) 2005

— (-Io + 9)2005 + (-IO + -I)ZOOS _ (9)2005
:{92005 + ZOOSC.I (9)2004 x 'IO + ...]’+(2005C0 + 2OOSC-| 'IO + ) _ (9)2005
= (%°%C, 9%° x 10 + multiple of 10) + (1+ multiple of 10)

- Unit digit =1

n 21" 2n
Given,(x2 +1+2) :>{(x+1j } :>(XJF1J
x? X X

Here, 2nis even.
Therefore, total terms (2n + 1) is odd.

Thus, only one middle term exist.

and (2; + 1) i.e. (n + Nthterm will be middle term.

. _ 2n 2n-n l n=2n 2n—2n=2n — 2n'
.T,.,="C, x) (xj C,x C, i
_@)@n-Y2n-2(2n-3) (2n-4) -1
- n'n!
_{en-1@n-3)n-5 - }x{2n-2n-1-2(-2) -3
B n!n!
-1 -3)2n-5) - x{2"-nn-N(n-2--7
n'n!
:{(2'7— ) (20 -3) (2n -5) -} 2" n! [-nl=n(h-1)(n-2)--
n'n!
1.3.5.--(2n -7 2"

n!

12

1]



20. We have, cos A =mcosB

COSA m
= = —
cosB 1
_ cosA+cosB_m+1
cosA-cosB m-1
5 A+B B-A
. cos 5 cos > M+
. A+B . B-A _
2sin sin m-1
2 2
A+B m+1 B-A
= cot = tan
2 m-1 2
A+B B-A
But cot = A tan 5
m+1
}\‘:
m-1
21 x+2tanx = =~
2
=>2tanx=£—x
2
1 T
= tanx=-—x+=
2 4

y=ta|1nx
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
T
2

Number of solutions of the given equation is ‘3'.

2 2 2
22. We have, cos C :u
2ab
2 2 .2
= Cos60°:w
2ab
= a?+b?-c?=ab
= b? + bc +a* +ac =ab +ac + bc +c?
= bb+c)+alad+c)=(@+c)b+c)

On dividing by (@ + c)(b + c)and add 2 on both sides, we get

1+ b +1+-92 =3
a+c b+c
1 1 3
= +

a+c b+c a+b+c

13



23. Let O(0, 0) be the orthocentre, A(h, k) be the third vertex and B(-2,3) and C(5,- 1) the other two

24,

25.

vertices. Then, the slope of the line through Aand Ois %, while the line through Band C has the

slope ((;1 _;’)) :—g. By the poperty of the orthocentre, these two lines must be perpendicular, so
+

we have

(12

h 7
. k_7 (i)
h 4
Also, 5—2+h+—1+3+k:,7
3 3

= h+k =16 (i)

which is not satisfied by the points given in the options (a), (b) or (c).

Equation of a line passing through the point of intersection of lines is
X-y+1+A2x -3y +5) =0
= xX(1+2\)+y(1-3A)+1+51=0 (i)
Its distance from point (3, 2) = %
. |3(1+2k)+2(—1—3k)+1+5k|=z=> |2+ 5A | 7

Jo+ 207 + (-3 5 h32+100+2 5

On squaring, we get

25(4 + 25A% + 20)) = 49(13A2 + 10\ + 2)

= 6x2-5x-1=ojx=1,-%

On putting A =1 - % in Eq. (i) respectively, we get

3Xx -4y +6=0and4x -3y +1=0

The equation of lines are
m, +m,
Y-y, =———=Kk-x)
T+¥mm

T2

Since, m, =1 m, =1
T£1

= y=4 or x=3
Hence, the lines which make the trianglearex -y =2,x =3and y = 4.
The intersection points of these lines are (6, 4), (3,1) and (3, 4).

.. Area of triangle = % |6(1—4)+3(4 —4)+3(& -1)|

16(=3) + 3(0) + 3G) |

NIl—= N[—

|—18+O+9|:§sq units

14



26. The intersection of line and circle is

X2 +m?x?-20mx+90=0

= x? (1+m?)-20mx +90=0
Now, D<O0
- 400m? — 4 x 90 (1+ m?) <0
= 40m* <360
Im|<3

27. Let A = (at?, 2at,), B = (at2, 2at,)

28

2at
We have, m,, = tan(sn) = 271 =
6 at; -a

_1
NG

A
r
6

Y.

v
© \ é(a. 0)
B

v
= t2 +2J3t, -1=0 =t =-J3£2
Clearly, t, = - V3 - 2is rejected.

Thus, t, =(2-3)

Hence, AB = 4at, = 4a(2 - 3)

2 2 2
Normal at ae,b— ofellipsex—+y—=1is
a a’? b?
bZ
x-ae Y74

b?,
o)

Since, it passes through (0, — b), then

b2
b2
O—ae: a
ae 1
a? a
bZ
= -g’=-a|b+—
a
= a? =ab + b?
= a’=ab+a? -a%?
= b =ae?
= b? =a?’e*
= a’(l-e*)=a’e*
= 1-e*=e*
= e’le’ +1)=1

15

[since, the line does not intersect the circle]

[-b*=a?

-a

292



29. Let P(x, y, z) be any point in the plane.
According to the given condition,
(distance from P to X-axis)? + (distance from P to Y-axis)?
+ (distance from P to Z-axis)? =36
(\/)/27)2 + (X% +22)% + ([x2 + y?)? =36
V> +2%)+ (x> +2%)+ (x*> + y?)=36

2x* +y? +2%)=36

LI

x> +y*+2z>=18
.. The distance from origin to the point (x, y, z) is
=342
30. Let the fourth vertex be (x, y, z).

We know that, diagonals of a parallelogram are bisecting to each other.

i.e. mid-point of a diagonals are coinciding.

.. Mid-point of diagonal AC = Mid-point of diagonal BD
(1+2 2+3 3+2)_(—1+x 2+y —'I+z)

1 1 1 1

2 2 2 2 2 2
355 -1+x 2+y -1+z
- (2’2’2){ 2 ' 2 2)
R §=—1+x §=—2+y §=—1+z
2 2 '2 2 2 2
= X=4,y=7,2=6

Hence, required point is (4, 7, 6).
31. Given that,

3
Iim{xz+1—(ax+b)}:2
x—el x4+

3 _ _ 2_ _
:Iim{x (1-q) b); ax +(1 b)}:2
X =0 X +1
x(1—o)—b—g+(1_2b)
= lim 1X X 1=2
1+X—2

This limit will exist, if
1-a=0 and b=-2

= a=1 and b=-2

16
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x‘*-sin(j+x2 X sin (1j+1
32. lim X =lim| — X/ X [dividing numerator and denominator by x*]

X e 1+ x| X e 1 Ix)
— +
X3 x?3
. (1
sin| — ]
lim X 4 lim
X — o l X > ¥
_ X
. . IxP
lim —+ lim ——
X—)ooX X — oo X3
1-0
O0+1
2 n(n-1)
. n—-n+1
33. lim|—————
noeln?_n-1

n(n-1)

n-oelnn-"-1

n(n-1)
_ n(n-1) 1
= lim ey {Hn(n_])}

n— e n(n-1)
[n(n—v]"‘"”{h 1 }

n(n-1)

n(n-1)
]
(1+ _DJ .,
= lim nin =€ _e? { Iim(1+1j =e}

n—o 1 n(n-1) e*1 n—e n
1-
nin-7

34. Let H, and n, are the harmonic mean and number of observations of first group and H, and n,
are the harmonic mean and number of observations of another group.

~.By using combined harmonic mean formula, we get

. . n, +n 5+5
Combined harmonic mean = — 2 _2+2> _10_90_45
non, 5572828 14
H H, > 2 9
2 2
35. Let observations are denoted by x, for
1<i £2n
)?_in_(a+a+...+a)—(a+a+...+a)_O
2n 2n
X2
and o2 ="1 —(x)?
2n
a’+a’+...+a?
= -0
2n

17



36.

37.

38.

39.

40.

Now, adding a constant b, then

y=Xx+b=5
b=5
and o, =0, (Nochangein SD)
= a=20
= a’ + b? =(20)* +52
=425

The total number of ways =6° = 216
If the second number isi (i > 1),then the total number of favourable ways

(i-1)6-i)=20

M

1

. . 20 5
.. Required probability = — = —
g P Y 216 54

13 applicants = 8 men + 5 women

2 persons are selected i.e. (1 men + 1 women) or 2 women

8¢C, x °C sC 50 25
.. Required probability = ! LI 2 _ =2
q p y '|3C2 '|3C2 '|3C2 39

Here, P(AUB) = g and P(ANB) = %

So, from the addition theorem,

— P(A)+P(B) - %

or =1-P(A)+1-P([B)

ulN oW

P(A)+PB) = 2-2 - g

Let A be the period of sin x + cosax.

Then,sin (A + x) + cos a (A + x)=sinx + cosax V x in this identity, putting x =0and x = - A, we get
sin A +cosai =1and1=-sin A + cosai

On solving above equations, we get
sin A =0 andcos ai =1

Hence, A = ntand aA = 2mn, where m, n are non-zero integers.

ar _2mm N 2m

Here, — = a="—— [-A#0]
A nm n

2
Given, f(x) =tan 1/% - x?

For f(x) to be defined,

18



41.

42.

IN
X
IN

2
n

= x?<2 = -
9

w3
Wla

.. Domain of f = {— E, n}
33

2
Since, the greatest value of f(x) is tanwf% —0,when x =0 and the least value of f(x)is

7_1:2 2

tan,|— —n—, when x = T,
9 9 3

So, the greatest value of f(x) is +/3 and the least value of f(x) is O.
. Range of f = [0, /3]

Initially the ball falls from a height of 120 m. After striking the floor, it rebounds and goes to a
height of% x (120) m. Nowy, it falls from a height of% x (120) m and after rebounding goes to a

height of% [: (IZO)} m. This process is continued till the ball comes to rest.

Hence, the total distance travelled is

4 4\
120 + 2 {5 (120) + (5) (120 +... oo)}

4 (120)
=120+2|2 =1080m
1-%
5
We have,a = cos(sz + isin(zn)
7 7
. (Zn) . (2n)7
= a’ =|cos| == | +isin| ==
7 7
=cos 2t +isin2t =1 ..(i)
Let S=a+B=@+a’+a*)+(@* +a°> +a®) [co=a+a®?+a*pB=a®+a°® +af]
a(l-a®
= S:a+02+c:13+o‘*+05+06:7(;I )
-a

7
- -1
= S = a a = a = —.I ...(ii)
1-a 1-a

Let P=of=@+a”+a“)@*+a®*+a°)
=a*+a®+a’ +a°*+a’ +a® +a’ +a® +a®
=a*+a® +1+a* +1+a+1+a* +a’ [from Eq. (i)]
=3+@+a’*+a*+a* +a° +a®)=3+S
=3-1=2 [from Eq. (ii)]
Required equation is,
x> -Sx+P=0

= x> +x+2=0

19



43. Since, there are m-men and 2-women and each participant plays two games with every other
participant.

~.Number of games played by the men between themselves=2x "C

and the number of games played between the men and the women =2x "C, x ’c

Now, according to the question,

2mC, =2"C, *C, + 84

[.m>Q]

|
- _ M _mx2+42
2!im - 2)!
= mm-T)=4m +84
= m? —m =4m + 84
= m? -5m -84 =0
= m*-12m+7m-84=0
= mMm-12+7M-12=0
= m=12
44. We have,
2Iogzj9x"+7+; 7
2(1/5)Iogz(3x’] +1)
7
={1/9X‘+7 +7(3 11 1)1/5}
LS
'I 5
7 [ox -1 7-5
TG h CS( 2 +7) l:(BX_1 +-|)1/5‘|
S, (@ 47—
(3x—1+-|)
91 +7
= 84:7C5¥
@+
= N+ 7 =43 +1)
2x X
= 3 +7 =4 3—+1
9 3
= 3 —12B%)+27=0
= y>-12y +27=0
= (y-3)(y-9=0
= y=39
= 3 =39
= x=12

45, Since, ZQPC =0

Z/QPB = /BPC = %

20

[puty =3%]



. r
In APQB, sin—= =—
2 |

o
| =r cosec —
2

and in APOB,
. h
sinf = —
g /
P
= h=Isinp
= h :rcosec%sinﬁ

46. LetB(x,, y,)and C(x,, y,) are the vertices of a triangle.

+1 -2) .. .
P(X‘ , y12 jllesonthellnex—y+5=o’

2
X, +1 vy, —2:_5
2 2
= X, -y, =-13
A, -2)
Q
B(xq,y1) M Clxo y9)
Also, PN 1 AB
y,+2 ]
X, =1 B
= y,+2=-x,+1
= X, +y,=-1

On solving Egs. (i) and (ii), we get
X, =-7andy, =6
.. Coordinates of Bare (-7, 6).

Similarly, the coordinates of C are (151, ;)
2 6

.. Equation of BCis(y - 6) = 151 (x+7)
—+7
5

= T4x + 23y -40=0

21

[from Eq. (i)]
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47. We have, transverse axis = x + 2y — 3 = 0and conjugate axis=2x — y + 4 = 0 both are

perpendicular,

2

and 20 =+J2and2b=-=
J3

= c1=—andb=i
2 3

We know that,

Equation of the hyperbola referred to two perpendicular lines,

. PN?  PM?
le. T 2 =1
a
(2x—y+4)2 (x+2y—3)2
. V5 B V5 1
1 1
2 3

§(2x—y+4)2—g(x+2y—3)2=1

48. Itis given that,

x*-ax+b

lim 5 0

X1 x -1
Since, limit exist and equal to 5 and denominator is zero at x = 1,50 numerator x> — ax + bshould
be zeroatx =1
So,1-a+b=0=a=1+b (i)
On putting the value of ‘a’' from Eq. (ii) in Eq. (i), we get
x? —('I+b)x+b=5

lim
x =1 x =1
2 f— f— f—

= lim (7 = x) = blx — ) =5

x =1 x =1
- im& -V =h_¢

x =1 X =1
= Iim1(x -b)=5
= 1-b=5
= b=-4 (i)
On putting value of ‘b’ from Eq. (iii) to Eq. (ii), we get
a=-3

So, a+b=-7

22



49. The mean of five observation,

X =10 (given)
_ Xy + X5 + X5 + X, + X5 _ 10

5
= X, + X, +X, +X, +Xx, =50 (i)

(given)

i=1

5
-100=9 = Y x} =5x109

i=1

5
- Y x2 =545 .. (i)
i=1

Now, variance of 6 observations x, x,, X5, X, X, and - 50, is equal to

5 5 2

Y xZ+ (=502 | Yx, -50
6 6

545+ 2500 (50-50)°
- +6 - ( - ) [from Egs. (i) and (ii)]
3045 _ .

50. n(S) =100 x 100 x 100

We know that,
2n+1)?2+@2n*+2n)* =(2n* +2n+1)*VY ne N.

. Forn=1,2,3, 4,5, 6, we get lengths of the three sides of a right angled triangle whose longest
side < 100.

e.g. Whenn =1sidesare 3, 4,5

and when n = 2 sides are 5,12, 13 and so on.

The number of selections of 3, 4, 5 from the three cards by taking one from each is 3.
nE)=63!)

Hence, P(E) =

6(3!) o (3)2
100x100x 100 10050
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