DAY THIRTY SEVEN

Unit Test 6

(Statistics, Probability &
Mathematical Reasoning)

1 While shuffling a pack of playing cards, four are
accidently dropped. The probability that the cards are
dropped one from each suit is

@-L 02 (oS

256 20825 20825

2 If p: Ajay works hard, g : Ajay gets good marks, then
proposition ~ p O ~ g is equivalent to

(a) Ajay does not work hard and yet he gets good marks

(b) Ajay work hard if and only if he gets good marks

(c) If Ajay does not work hard, then he does not get good marks

(d)

(d) None of these

d) None of the above
3 ~[(pOgQ ~ (& q)]is equivalent to
(@ p-q (b) ~ pOq
(€) ~(p = q) (d) None of these

4 Five-digit numbers are formed using the digits 0, 2, 4, 6,
8 without repeating the digits. If a number so formed is
chosen at random, probability that it is divisible by 20 is

(a) 1/2 (b) 1/3 (c) 1/4 (d) 2/5

5 For a frequency distribution consisting of

18 observations, the mean and the standard deviation
were found to be 7 and 4, respectively. But on
comparison with the original data, it was found that a
figure 12 was miscopied as 21 in calculations. The
correct mean and standard deviation are

(a) 6.7,2.7 (b) 65,25

(c) 6.34,2.34 (d) None of these

6 A boy is throwing stones at a target. The probability of
hitting the target at any trial is 1/2. The probability of
hitting the target 5th time at the 10th throw is

5 63 °c °c
@ )2 © (@)

Get More Learning Materials Here : &

7 An automobile driver travels from plane to a hill station,
120 km distant at an average speed of 30 km/h. Then, he
makes the return trip at an average speed of 25 km/h. He
covers another 120 km distance on plane at an average
speed of 50 km/h. His average speed over the entire
distance of 360 km will be

@) 3O+235+50 km/h (b) 25+35+15 km/h
©) % km/h (d) None of these
30 25 50
8 The marks obtained by 60 students in a certain test are

given below

Marks  10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

No. of
Students 3 4 5 6 12 14 10 4

Find the median of the above data.
(a) 68.33 (b) 70
(c) 71.11 (d) None of these

9 Assuming (p O q)is true and (p 0 q)is false, state which
of the following proposition have true values?

(@ ~pOg () ~pO~qg (c) p =g (d) None of these

10 Let S be the universal set and n(X) = k. The probability of
selecting two subsets A and B of the set X such that
B=A,is

1
a) — b) ——— c) — d)
(@ 3 0) = © @ 5

11 The probability that when 12 balls are distributed among

three boxes, the first box will contain three balls, is
29 120 |:E9 WZC @12
(a) > (c) —=

(b)

3% 3" 3 (d) None
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12 A fair coin is tossed 100 times. The probability of getting
tails an odd number of times is
1 1 3
a) — b) — c) =
(a) 5 (b) 8 (c) 5
13 One mapping is selected at random from all the
mappings of the set A = {1, 2, 3,...,n} into itself. The
probability that the mapping selected is one to one is
given by

(@) - (b) -

" n!
(c)

(d) None of these

n
o :)! (d) None of these
n

14 A natural number is selected at random from the set
X ={x:1< x <£100}. The probability that the number
satisfies the inequation x? —13x <30is

9 3 2
a) — b) = c) —
@) 50 (b) 20 © 11

15 If0<P(A) <1, 0<P(B) <1

and P(A O B¥ P(Ay P(B)— P(A)P(B), then

P%@ 0 P?@ 0
(C) P (A n B)= PA)PEB) (d) P (AIB)+PBIA =1

16 A man is known to speak the truth 3 out of 4 times. He
throws a die and reports that it is a six. The probability
that it is actually a six is

3 1 3
a) = b) — c) =
(a) g (b) s (c) 2

17 A letter is taken at random from the letters of the word
‘STATISTICS' and another letter is taken at random from
the letters of the word ‘ASSISTANT’. The probability that
they are the same letters is

1 13 19
a) — b) =
@) 45 (b) 90 © 5 90 18

(d) None of these

(d) None of these

18 An ellipse of eccentricity % is inscribed in a circle and

a point within the circle is chosen at random. The
probability that this point lies outside the ellipse is

1 2 1 2
(a) 3 (b) 3 (c) 5 (d) 5

19 Four-digit numbers are formed using each of the digit
1,2..., 8 only once. One number from them is picked up
at random. The probability that the selected number
contains unity is

1 1
(a) > (b) 2
(c) % (d) None of these

20 The mean of 10 numbers is 12.5, the mean of the first six
is 15 and the last five is 10. The sixth number is

(a) 12 (b) 15

(c) 18 (d) None of these
21 The geometric mean of numbers 7,72,7°,...,7" is

(a) 77/n (b) 7n/7

(C) 7(/771)/2 (d) 7(/7 +1)/2

22 The probability that the 14th day of a randomly chosen
month is a Saturday, is

(a) (b))

? 7
c) — d) None of these
( )8 2 (d)
23 The mean of the numbers
30 30 30 30
Gy , C, , Coo Coo equals to
1 3 5 31
230 226
a) — b) =—
@ 31 (b) 31
226
(c) (d) None of these
31x15

24 |f the mean of a binomial distribution is 25, then its
standard deviation lies in the interval
(@) [0, 5) (b) (0, 5]
(c) [0, 25) (d) (0, 25)

25 Let p:Sheisintelligent and g : She is studious. The
symbolic form of “it is not true that she is not intelligent or
she is not studious” is

(@) pO~gq (b) ~p Oqg

(c) pOg (d) None of these
26 The negation of p - (~ pQq)is

(a) p O ~q) (b) p -~ (pUq)

() p-q (d) pO~gq

27 The proposition of (p Or)YJ (dJ r) is equivalent to
(a) (p Og)d r (b) (pOg r
(¢) p OO r) (d) p OGO )
28 Which of the following statement has the truth value'F' ?
(a) A quadratic equation has always a real root.
(b) The number of ways of seating 2 persons in two chairs
out of npersons is P(n,2).
(c) The cube roots of unity are in GP.
(d) None of the above

29 The variates x and u are related by hu = x —a, then

correct relation between o, and g, is
(a) 0, =ha, (b) 0, =ha,
(c) o, =a+ho, (d) o,=a+ho,

30 Given that, x 0[0,1]and y O[0,1]. If Ais the event of
(x, y) satisfying y? < x and Bis the event of (x, y)
satisfying x* < y. Then,

(@) P(An B) :%
(b) A, B are exhaustive

(c) A, B are mutually exclusive
(d) A, B are independent

31 There are two independent events A and B. The
probability that both A and B occurs is 1§ and the
probability that neither of them occurs is 12 Then, the

probability of the two events are, respectively
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3
3

+ 2 5+ 3
a , b ,
@ 16 7+ 17 (b) 16 5+ 414

(c) %%Q%%@ (d) None of these

32 If pO (& r)is false, then the truth values of p,q,r are
respectively.
(a)T,F, F (b)F, F, F ()R T, T (T, T, F

33 In a factory, workers work in three shifts say shift A,
shift B and shift C and they get wages in the ratio 4 : 5: 6
depending on the shift A, B and C, respectively. Number
of workers in the shifts are in the ratio 3: 2 :1. If total
number of workers is 1500 and wages per worker in
shift A is% 400. The mean wage of a worker is
(a) %467 (b) ¥500 (c) ¥600 (d) 400
34 The odd in favour of standing first of three students

appearing in an examination are 1:2, 2:5 and 1:7,
respectively. The probability that either of them will stand

first, is
125 75 32 4
(a) — (b) — c)— (d) —
168 168 168 168
35 Median of ?"C,?"C,?"C,,......, 2°C_(when n is odd) is
O
@bc,  +c,.,0
20 & > O
(b) *'C, ),
(c) *"C,

(d) None of the above
36 The contrapositive of (p0qg)- ris

(@~r - (pQqg) (b)r - (pOqg)
(c)~r - (~pO~q) (d)p - (@0dn)

Direction (Q. Nos. 37-40) Each of these questions contains
two statements : Statement 1 (Assertion) and Statement 11
(Reason). Each of these questions also has four alternative
choices, only one of which is the correct answer. You have to
select one of the codes (a), (b), (¢c) and (d) given below.
(a) Statement | is true, Statement Il is true; Statement Il is a
correct explanation for Statement |
(b) Statement | is true, Statement Il is true; Statement Il is
not a correct explanation for Statement |
(c) Statement | is true; Statement Il is false
(d) Statement | is false; Statement Il is true

37 Suppose two groups of scores A and B are such that
A=(x,x +2,x +4)andB=(x -2, X +2,x +6)
Statement | Group B has more variability than group A.

Statement Il The value of mean for group B is more than
that of group A.

38 Let p: Heis poor. g : He is happy.
Statement | The symbolic form of the statement “It is not
true that if he is poor, then he is happy”is~(p O q).
Statement Il The negation of the above statement
is(p0~q).

39 Let A and B be two independent events.
Statement | [f P(A)=0.3and P(AOB¥ 0.8 then P(B)
is E

7

Statement Il P(E)=1-P(E), where E is any event.

40 Statement | The statements(p Og)J ~pand~pOqg
are logically equivalent.

Statement Il The end columns of the truth table of both
statements are identical.

ANSWERS

1 (b) 2 (9 3 (@) 4 (0 5 (b)
11 (b) 12 (a) 13 (o) 14 (b) 15 ()
21 (d) 22 (o) 23 (b) 24 (a) 25 (o)
31 (a) 32 (a) 33 (a) 34 (a) 35 (a)
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6 (b) 7 (o) 8 (a) 9 (b) 10 (b)
16 (a) 17 (o) 18 (b) 19 (a) 20 (b)
26 (d) 27 (a) 28 (a) 29 (a) 30 (a)
36 (o) 37 (o) 38 (9 39 (b) 40 (a)

@a www.studentbro.in



R R =R

Hints and Explanations

13* _ 2197

1 Required probability = =
4 P Y *C, 20825

2 Given, proposition is equivalent to “If
Ajay does not work hard, then he does
not get good marks”.

3 It is clear from the table that column
1IIrd and IVth are identical.

q p=q ~[(p0gP] ~ (R q)
T T T
F F F
T F F
F T T

4 The total number of numbers formed is
5! — 4! = 96.
If a number is divisible by 20, then the
last digit is 0 and tens digit must be
even. The number of such numbers with
zero at the end is 4! = 24.

; o1s 2 1
U Required probability = == = =
a P v 96 4

2 X,

5 Given, Zhi=7
18
O I ox, =126
Now, correct Zx; =126 —21 +12 =117
0 True mean :&_ﬁ =6.5
18 18

Since, Zl)ff - (Meanf = 4

2x

o =4 +(7)
18
0 S X =1170
Now, correct £x% =1170 - 21* + 12°
=873
O True variance
_Zx _ (Meany
18
- 873 (6.5Y
18

=48.5—-42.25=6.25
O True standard deviation

=+/True variance
=4/6.25=2.5

1 1
6 Here, p = —andqg = =
p 2 q 2

O Required probability

-l -
-]

9x 8 X7 X6  _ 63

(1x2x3x4)x2" 27
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120 + 120 + 120

7 Averagespeed= ——— "~
120 . 120 + 120

30 25 50
= 73 kIl’l/h
— + i + i
30 25 50
8
Class fi cf
10-20 2 2
20-30 3 5
30-40 4 9
40-50 5 14
50-60 6 20
60-70 12 32
70-80 14 46
80-90 10 56
90-100 4 60
Here, N = 60 O % 30
0 median class is 60-70.
N
— -c
0 Median=1 + -2 x h
=60+ 30-20 10
12
=60+ @
12
= 68.33
9
p qplgptlq ~p ~pl~q p-gq
Uq
T F T F F T F
F T T F T T F

10 Total number of subsets of X is 2*.
0 Total number of possible out comes
= ZkC
Let n(E) = The number of selections of

two non-intersecting subsets whose
union is X.

2

(‘Co +'C, +1C, + )

x 2k

N = N =

O Required probability
1
5 x 2k _ k-1

=2 =
C, ka[{ 1%
0o 2 0O

2k -1

11 Since, each ball can be put into any one
of the three boxes, so that total number
of ways in which 12 balls can be put
into three boxes is 3"

The three balls can be chosen in *C,
ways and remaining 9 balls can be put
in the remaining 2 boxes in 2° ways.
0 Required probability

_ 12(;'a mg

=

12 P(X =odd number)
= P(X =1) + P(X =3) +

Lt
100 10
woc1 %Q + mDC3 %@
100
+ mocgg %H

100
(1006‘1 + lﬂ(]C‘3 + ..+ 100C99)%H

100

P

13 Total number of cases = n"
[0 The number of favourable cases
=n(n-1)...20 = n!
O Required probability
_n!_(n-1)

n n-1

n n

P(X = 99)
0
+ ...

N | =

14 Total number of ways = 100
Given, x* -13x<30

2
o QX_EQS@
2 4
0-oyx-18,17
2 2 2
0-g x 15
xON
0 x0O{1,2,3,...,15}

O Required probability

- 15 - 3
100 20
15 Given,
P(AOBE P(Ay P(Br P(A)P(B)
O P(An B)= P(A)P(B)
-+ A and B are independent events.
0 P(A'nB)= P(A)P(B)

16 Let E = The event that six occurs

and A = The event that the man reports
that it is a six
O p @E@: P(E)P(AJE)
AU P(E)YP(A/E)+ P(E")P(A/E")
(1/6)(3/4)

=3
T (1/6)(3/4) + (5/6)(1/4) 8
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17 Letters of the word STATISTICS are A, C, Let the sixth number be x, then 26 Clearly,
LLIS,S,S, T, T, T. Letters of the word 1% x + 4 % 35 p-(~pOgE (~pd(~p q)
ASSISTANT are A, A,ILN, S,S,S, T, T. 10 = 4 =((~p)O(~p)d q
Common letters are A, I, S and T. 1+ 4 [by associative law]
Probabilit}ll of czhooszing Ais O 50 = x + 35 = (~ p) Oq [by idempotent law]
~oxc2 =2 O x =15
10 9 90 , y Now, ~(p - (~pHg)E ~((~pHq)
Probability of choosing I is 21 GM=( 7" ... 71/ =~(~p)0(~q)
ixl:i Dn{n+1)|:|“ n+1 =y~
0 9 90 =ﬁzﬁ =7 - peTa
Probability of choosing S is 27 Using Distributive law,
3 %32 i 22 Clearly any month, out of 12 months, (pOrP@ ® (P Q) r
. .10 9 9.0 . can be chosen with probability = 1 28 Clearly, the roots of a quadratic equation
Pmbablht}g’ of czhooslling Tis 12 can be imaginary. So, this statement has
P oxc = Now, as there are 7 possible ways in truth value F.
10 9 90 which the month can start and it will be % a
O Probability of required event a Saturday on 14th day if the first day of 29 Here, u= " n

- 2,2 ,9,6_19 the month is Sunday.

TR
9 9 9 90 90 O Its probability = 1
7

We know that standard deviation is not
dependent on change of origin.

18 Let equation of ellipse be _o, _
2 ) Hence, the required probability o o,= s Oo ,=a ,
X+ =1 (where,a>b) =1,1_1
a b 12 7 84 30 A =The event of (x, y)belonging to the
23 Consider are;l OTQi 0 . bl
o _ 30 20 304 s and B = The event of (x, y) belonging to
A+ x)°="C, +7C x + 70X the area OSQRO
.. 470, X0 (1)
a C a and (1 - x)* =%C,-"C,x+"C,x* y X2 =y
A ‘ B — 0, X (1)
On adding Egs. (i) and (ii), we get V2 = x
30C0 + 30C2X2 + .+ 30C30X30 1 R 5
1 30 30
=—[1+x)"+(1-x
A0+ 5 + (1) .
0 Area of an ellipse = Ttab Now, on integrating over 0 to 1, we get
1
= T X a1 —e? EOCOX+ %C,x - N0, x" é S .
3 31
=ne 1-8 = ma ) 0 1 X
9 3 1M+ xP a-xpto
and area of circle = Ta* "2 s - 1
Now, required probability e 0 0 H P(A)= ar(OTQPO) _ Iﬂ«/;dx
n 0O 2o+ 24 4+ a0 ar(OPQRO) 1 x1
na - —— 1 3 31 )
= :% 1 230 :@Xe/zD:%
na 3 = 27 =2- 5 H 3
2x%x31 31 X
19 The total pumber .of.four-digit I}umbers Now., as there are 16 terms, therefore (B) = ar(OSQRO) _ In\/; dy _2
E(gm:d‘lw'mth the digits 1, 2,...,8 is required meS%ICl e e ar(OPQRO) 1x1 3
4 b 0 + 2 +“ + 30
Now, the total number of four-digits _ 1 3 31 P(An B)= _ar(01Q5)
numbers formed with the digits 1, 2, ..., 16 ar(OPQRO)
g.arlld Fo:ltaining unity as one of the 2° ) :«/;dx - : dx 211
igits is 'C, x 4!. _31 . 20 _2 _b J =2 _--==
0 Required probability " 16 31x16 31 1x1 3.3 3
_C, x4l _1 ; 2.2,
= m = 24 Since, 0< ,qu < ’Tlp Note (i) P(A)+ P(B) 3 + 3 1
0 0<SD<5 [+ p#0] So, A and B are not exhaustive.
20 Let the mean of the last four digit be A,. 0 SD [0, 5) ) 5 4
6x15+4xA (i) PA)PB) =2 E=22P(AnB)
Then, 125=_—___~ ~ "2 25 Here, ~ p : She is not intelligent. 3 3 9
6+ 4 .
) ~g : She is not studious. So, A and B are not independent.
O 125= 90 + 44, So, the required symbolic form is (iii) P(A n B)# 0,50 Aand Bare not
O A, = 35 ~(~pO~q)or pOq. mutually exclusive.
4
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31 Given, P(An

and P(An

O
av]
=
5
=
I

O
!
E
E
E
i

Ol [P ok | ©

B)

=
1

and number of workers in shift C =250
Now, let the sum of wages per person in
three shifts = x, then

Wages in shift A = 4 & b'e
15
| 4 x x =400
15

0 x =1500
Now, wages in shift B

36

37

_1 Ein
2 E n—l
Contrapositive of (p Og)- ris
pUgE ~r- (=@ ~q)
Since, A = (x,

2nC

.

~r o~

X+ 2, x +4)

5 and B=(x-2x+2 x +6)
and P ( For 3 == x1500 = 500 per person [ Mean of A
4 4 15 _x+tx+2+x+4_
3 1 and wages in shift C S =x*2
O ° = P(A)+P(B)-~ 5 3
4 8 = — x1500 = 600 per person and mean of
[.P(AOBF P(A¥ P(B)-P 15 poXT2vXx*24x+6_
7 0 Mean wage - -
0 P(A)+P(B) == 750 x 400 + 500 X 500 +250 X 600 3 .
1500 Hence, group B has more variability
Let P(A) = x,then P(B)= 467 ver worker than group A.
8x p [ From the given data difference in
O x+ L =7 34 Let the three students be A,B and C. scores of group A is 2 but difference in
B f); ? Also, let E,F and G denote the events of scores of group B is 4.]
O ox E standing .flI‘St of three students A, B and 38 Clearly, Statement I is true but
. o1z Cc respectlvelyl. Thel}, we have ) ) Statement II is false, as negation of given
/X P(E) = = ;P(F) = =2 statement is p O .
or 8x —7x+1=0 1+2 3 2+5 7 B _
0 _7+/49-32 and PG) = 1 1 39 P(AOUBF 1+ P(AD B)
16 1+7 8 O 08=1-P(AnB)
P[A]=7i\/ﬁ Since, the events E, F and G are U 0.8=1-P(A)P(B)
126 mutually exclusive. O 0.8=1-0.7 x P(B)
0 P(B) = OPEOF & PH PH PG) 0 P(B)=2
7+ 417 12,1 7
32 We know, p O g is false when p is true 37 %8 40
and q is false. 56+ 48 +21 125
= — =~ ~ g | ~p ~pO
Op O (@ r)is false when p is true and 168 168 L p_pOq (pOgNi ~p ~pOq
(q Or)is false, and we knowq Or is false . . T T F T F F
only when both g and r are false. 35 ilncez,nn 1321(1)dd, thzirefore .
c, "C,,"C,,...,™C, are even in T F F T F F
Hence, truth values of p,q, and r are number
respectively T, F, F. F T T T T T
F F T F F F

33 Clearly, number of workers in shift A _
3 median = ﬁ observation
= —x1500 =750

@"— + 1@ ObSBI‘V&tIOHD
2 H

It is clear from the table both statements
are true and Statement II is a correct
explanation for Statement I.

Number of workers in shift B
= % x1500 =500
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