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Paper- 4: FUNDAMENTALS OF BUSINESS MATHEMATICS AND STATISTICS

Full Marks: 100 Time Allowed: 3 Hours

Section - A
(Fundamentals of Business Mathematics)

I.  Answer any TWO questions. Each question carries 5 marks [2x5 = 10]

1. How many numbers between 5000 and 6000 can be formed with the digits 3, 4, 5, 6,
7,8?

Answer: 1
The number to be formed will be of 4 figures, further digit 5 is to be placed in 1st
place (from left). Now the remaining 3 places can be filled up by the remaining 5

digits in 5P3 ways.

!
Hence, required no. 5P3 x1= % =60

2. Ifx= IOgZa ay= Iog3a 2a,z= Iog4a 3a, Show that : xyz + 1= 2yz.

Answer: 2
L. H.S. =logza a. logsa 2a. l0g4a 3a + 1
= (Iog10 ax Iog%1 10) . (Iog10 2a x Iog?,a1 10) . (Iog10 3ax Iog4a 10)+1

_ Iog10 a >(Ioglo 2a xloglo 3a
Iog10 2a Iog10 3a Iog10 4a

+1

Iog10 a
Iog10 4a
R.H.S. = 2l0g3a 2a. |0g4a 3a = 10g4a (2a)2 = l0g4a. 4a2
Hence the result.

+1=10g4a a+10g4sa 4a = l0g4a (a . 4a) = logsa 4a2

2 5
3. Find A+ A’where A= {7 8} & Prove A + A’ is symmetric

Answer: 3
2 2 7
A+ A = S
7 8 5 8
14 12
" |12 16
4 12
LetB = ( B :A+A‘)
12 16

4 12
B’ = =B
{12 16}

So, B =A + A’, is symmetric matrix
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II.  Answer any TWO questions. Each question carries 3 marks [2x 3=6]
2 2
4, \/_ \/_ :1 prove thatw 91
b 2 a’ -ab+b2 13
Answer: 4
Give If —— Ja -+b -1
\/a +Vb 2
= 2Va-2Vb =vJa-2\b
= Ja-3b

S.0.B.S a=9b
a® +ab +b? _81b% +9b% +b? _91b? _ o1
a2 -ab +b2  81b2 _ob2 +b2 7302 73

a b c
5.  Show that £ X ﬁ x ﬁ =1
XC Xa Xb
Answer: 5
a c
L.H.S.= £ % ﬁ X E =1
.H.S. C a xb
a b c
_ (Xb-c) ><(Xc—a) X(Xa—b)

= xab-ac x xbc-ab x yac-bc

_ ab-a+c-ab+ qc- b

L.H.S. =

=x0=1 R.H.S.
_5y2
6. Find lim—>"2X"
3% + 5x
Answer: 6
5 9 )
2 _ . 5u“-2 1 _
Expression = _|Jim = lim — =Zu,asx—>wo, u—>0
X—)oo§+5 uU—>0 3y +5 X
X
i 2
S5imu“ -2
= u—0 = 0-2 =- E
3limu+5 0+5 5
u—>0
lll. Choose the correct answer [5x1=05]
7. f(X)=2x-1x1is continuous at x =
(@) 0
(b) -1
(c) 2

(d) None of these
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8. Some money is distributed between A and B in the ratio 2 : 3. If A receives I72 then
B receives -
(a) %90
(b) R144
(c) 108
(d) None of these
1 1 1

9. + + is equal to
loggbc+1 Iogbca+1 logcab+1 q

(@1

(b) 2

(c) 3/2

(d) None of these

10. Ifrps=120thenn =
(@ 8
(b) 4
(c) 6
(d) None of these

11. f dx_ _
xlogx

(a) logx

1
(®) logx

1
log (logx)
(d) log (log x)

(c)

Answer: Il
_ ot It B
7 L.H XHO,folxl_XHO,Sx_O
_ It It
R.H.L—X_)0+2x Ixl= 0+xfo
S LHL=RH.L
Continuous at x =0 (Option: a)
8. 2x,3x
2x =72
X =336
- B=3x=(3) (36) =%108. (Option: C)
1 1 1
9. + +
loggbc+logga logyca+logyb  logcab+logec
1 1 1

- loggabc logabc  logcabce
= loggpca+loggpcb+10g,C
= IogabC abc

=1 (Option: a)
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10. Given "ps =120

R L PSS
n-3

N n(n-1)(n%)! _ 120
_(n-3)!

=>nhnh-1)(n-2)=65.4

n==6 (Option : c)

dx
xlogx

:fﬁ da_1
t dx X
dx

=log 1 logx1 dt= o (Option: d)

Let t=logx

IV. Fillin the blanks [5 x1=5]

12, [LE] 11

2 312 3

13. If 64x=2v2 then x =
14. If 3, x, 27 are in continued proportion then x =

2 1 4
15. |If [ 3] then ax =

10
16. [logx dx =
Answer: IV
1 1).(1 1
_(3+2).(1
6 |6
5.1
66
=5:1
13. . 64x=2V2
X
4 1
= (22 =[22]
= (2 + 2)% = (2v2)L
4x =1
X =Y,

14. Given 3, x, 27 are in continued proportion

i.e., x2=3(27) =81

X=%9
2 1 4
15. Given A=
1 0 3
ax=0
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16. [logx dx = xlogx - x + C.
V. State whether the following statements are true or false [5%1= 5]
ab
17. [c dj is called singular matrix if ac — bd = 0.

18. The statement “I am hungry | will eat something” is true or false.
19. The fourth proportional of ¥ 5, ¥ 3.50, 150gm is 125gms.
20. The total number of 9 digits numbers which have all different digits is 9 x L9.

1 Xqy =
1. JoeTdx=e+1

Answer: V

17. [a b] is called singular
cd

b
(a d] =ad =bc =0. But given that ac — bd = 0. ™
(o
18. The given statement is true m
19. %5, %3.50, 150gms, d is125gm
a b Cc d
5 _150
35 d
o 50 _150
35 d
o 10_150
7 d

> d= 150X 7 _ 105 gm.
10

.. The given statement is False. ()

20. The different digits are, 0,1, 2, 3,4,5,6,7,8,9

=l [ | | | | [ |

The total no. of 9 digits numbers which have all different digits =9 x 9sp =9 x |9 (T)

21. féexdx:exg:ex—eo —eX-1 (F)
VI. Match the following [5% 1 =5]
22. If§=9=gthena+b+cz A 3x2
5 4 9 Cc -
23. (A°)c B 7
24. The order of a matrix is 2 x 3 then order of its transpose is C Elog 19
- 2 7
n = = D A
25. Ch-2 21thenn
8
dx E 2
26.
fz 2x+3 _

Academics Department, The Institute of Cost Accountants of India (Statutory Body under an Act of Parliament) Page 6



MTP_Foundation_Syllabus 2012 Dec2017 Set 1

Answer: VI
22. a b c
—:—:—:k
Let 5=2°79 (say)
a =5k, b =4k, c = 9k E 2
atb+c _ 18k _ 5
C 9k
23. | (Ac)e = A D A
24, | 3%x2 A 3x2
n —
25. | Cho = 21 B 7
n  _
= =21
2 |n=2
gy45!
= nh-1)=7x6
Lo (n=7)
26. 8  dx 10r8 2 C 1I 19
~32 X 2°97
2 2X+3 2J, 2x+3
8
= %Iog|2x+3+2
_1
=5 [log 19 - log 7]
= 1|og£
2 7
VIl. Answer the following in one or two steps [9%x2] =18

27. In a class each student plays either Cricket (or) Foot Ball. If 50 students plays football,
30 students play Cricket while 15 students play both, then find number of students in
a class.
28. Find Azxswhen aj=i+ 2j

X-12

29. Evaluate Iim2—
X< -144

30. The average cost function (AC) for certain commodity is AC = 2x -1 + % in terms of

output x. Find the Marginal Cost.

Answer: VII
27. Let the students who play cricket be ‘C’ and who play football be F.

-+ n(F) =50. N (c) = 30, n(FNC)=15.

. No. of students in the class is

NFuC)=nF)+n(c)-n(FNC)

=50+ 30-15

=80-15

n(FucC)=65
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28. Given ajj = i+2]
a1 o A3
ay1 8y ap3

_1357
T 1468

Azxz =

lim x-12 _ 0
X —12 X2-144 - 0

|t£x/4’zj_1i

= X—12(x412)[xo47] 12412 ~24

30. Given The average cost function (AC) for certain commodity is

29. (Indetermine form)

AC=2x-1+ % X — output.

. Total Cost (TC) =x (AC)
=x(2x-1+ @)
X
=2x2 - x + 50.

. Marginal cost (MC) = 3—(;

=4x-1.

Section - B
VIIl. Answer any Nine questions of the following. Each question carries 2 marks [9 x 2=18]

1. Two dice are thrown together. The probability that ‘the event the difference of nos.
shown is 2’ is
(a 2/9
(b) 5/9
(c) 4/9
(d) 7/9

2. Ifr=0.6 then the coefficient of non-determination is
(a) 04
(b) -0.6
(c) 0.36
(d) 0.64
3. The number of accidents for seven days in a locality are given below:

C 0 1 2 3 4 5 6

Frequency 15 19 22 31 9 3 2

What is the number of cases when 3 or less accident occurred?
(a) 56
(b) 6
(c) 68
(d) 87
4. If x and y are related as 4x + 3y + 11 = 0 and mean deviation of x is 2.70. What is
mean deviation of y?
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(a) 7.20

(b) 14.40

(c) 3.60

(d) None of these

5. The mean height of 8 students is 152 cm. Two more students of heights 143 cm and
156 cm join the group. New mean height is equal to

(a) 153
(b) 1525
(c) 151.5
(d) 151

6. For a moderately skewed distribution of marks in statistics for a group of 100 students,
the mean mark and median mark were found to be 50 and 40. What is the modal
mark?

(a) 15

(b) 20
(c) 25
(d) 30

7. The odds in favour of one student passing a test are 3;7. The odds against another
studentpassing at are 3:5. The probability that both fall is
(a) 7/16
(b) 21/80
(c) 9/80
(d) 3/16

8. The mean height of 8 students is 152 cm. Two more students of heights 143 cm and
156 cm join the group. New mean height is equal to
(a) 153
(b) 1525
(c) 1515
(d) 151

9. Whatisthe HM of 1, %2, 1/3, .... 1/n?
(@ n
(b) 2n
2
n(n+1)
d —— =/
@) ==
10. A and B are two events such that P(A) = 1/3, P(B)=1/4, P(A+B)=1/2 then P(B/A) is
equal to
(a) Ya
(b) 1/3
(c) »
(d) none of these
11. If the quartile deviation of x is 8 and 3x + 6y = 20, then the quatrtile deviation of y is
(a) -4

(b) 3
(c) 5

e —
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(d) 4

12. If x and y are related by x-y-10=0 and mode of x is known to be 23, then the mode
ofyis
(a) 20
(b) 13
(c) 3
(d) 23

Answer: VIl

1. a

2. d

3. d

4. cC

5 cC

6. b

7. b

8. cC

9. c

10. a

11. d

12. b

IX. Answer any Nine question of the following. Each question carries 2 marks [9 x2]=18

1. If for two numbers, the mean is 25 and the Harmonic mean is 9, what is the
geometric mean?

2. An aeroplane covers the four sides of a square at varying speeds of 500, 1000, 1500,
2000 km per hour respectively. What in the average speed of the plane around the
square.

3. Three series with equal terms and equal Mean have S.D.’s 6, 7, 8; Find combined
S.D.

4. Find the third decile for the numbers 15, 10, 20, 25, 18, 11, 9, 12.

5. For a moderately skewed distribution, arithmetic = 160, mode = 157 and standard
deviation = 50, Find karl Pearson coefficient of Skewness.

6. What is the modal value for the numbers 4, 3, 8, 15, 4, 3, 6, 3, 15, 3, 4.

7. Two dice are thrown at a time and the sum of the numbers on them is 6. Find the
probability of getting the number 4 on anyone of the dice.

8. Iftwo regression coefficients bxy = 0.87 and byx = 0.49, find ‘r’.

9. The probability that A can solve a problem is 2/3 and that B can solve is 3/4. If both
of them attempt the problem, what is the probability that the problem get solved?

10. If two regression coefficients are 0.8 and 1.2 then what would be the value of
coefficient of correlation?

11. Two cards are drawn from a well shuffled pack of playing cards. Determine the
probability that both are aces.

12. If P(A)=1/4,P(B) = 1/2, P(A U B) = 5/8, then P(A N B) is:

Answer: IX
1. Given AM. =25
HM.=9
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GM. = JAM)HM.) = J25x9 = 225

G.M. = 15.
2. Given

X 1/x
500 0.002
1000 0.001
1500 0.0006
2000 0.0005
0.0041

HM. =

Ny
><\|—\Z

N

~ 0.0041
=975.609.
3. Given S.D’s=6,7,8
Given that terms and Means are equal.
2 2 2
01 + 03 + O3
N

J 6 +(7>2 82

O =

36+49+64

Jw

o
o)

Il
~
o
N

4. Given series 15, 10, 20, 25, 18, 11, 9, 12
Ascending order:
9,10, 11, 12, 15, 18, 20, 25
N = no. of terms

th

n—+1 term

3rd Decile = D3 =3

th
term

8+1
3| —=
[10

th
term

9
3=
[10
2.7t term

=2nd term + 0.7 (39 term — 2nd term)
=10+ 0.7 (11 - 10)

=10+ 0.7
=10.7
5. Given Mean = 160
Mode = 157
S.D.=50

Now Karl Pearson Coe. of Skewness = Skp

Academics Department, The Institute of Cost Accountants of India (Statutory Body under an Act of Parliament) Page 11



MTP_Foundation_Syllabus 2012 Dec2017 Set 1

Skp =Xz
o
_ 160-157
~ 50
_ 3
" 50
=0.06.
6. Givenseries4, 3,8, 15,4,3,6,3,15,3,4
Mode =3

Note: The most frequent occurring term is nothing but modal value.

7. Two dices are rolled => n(s) = 62 = 36.
The probability of getting number 4 on anyone of die along with condition that sum
of numbers on dices must be 6 is P(A).

2

P(A)= —

) 36

1

P(A)= =

(M) =15

8. Given byx = 0.49

bxy = 0.87

Now r = /bxy x byx
= /(0.87) x (0.49)

= +/0.4361

= 0.66.

9. Given
The probability of A solving problem is P(A)

_ 2

P(A) = 2

The probability of B solving problem is P(B)
_3

P@) = >

The probability of A not solving problem is P(A)
2 1
=1-PA)=1-===
(A) 33

The probability of B not solving problem is P(B)

3_1
=1-P@)=1->==
(B Y

Now, the probability if both attempts the problem get solved is 1 - P(A) P(B)

10. Given bxy = 0.8
byx =1.2
Now Coe. of correlation =r

r = ’bxyxbyx
r = J0.8)1L.2)
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11.

12.

13. Answer any FOUR of the following questions

(€]

@)

r = 40.96 r=0.98.
Given n(s) = 52.
The probability of getting drawn two cards are aces is 542(;2
2
-5
1326
-1
221
P(A) =Y P®) =% P(AuB)=>5/8
P(ANB) =P(A) + P(B) - P(A uB)
=Y+ 1% -5/8
2+4-5
= - = 1/8
8

[4 x 6 =24]

Draw a histogram of the following frequency distribution showing the number of
boys in the register of a school.

Age (in years) No. of boys (in ‘000)
2-5 15
5-8 20
8-11 30
11-14 40
14-17 25
17-20 10

To find the median of the following

X 1 2 3 4 5 6
y: 7 12 17 19 21 24

(3) Find the standard deviation of the following series:

X f
10 3
11 12
12 18
13 12
14 3

Total 48

(4) From the following data, calculate Karl pearson’s coefficient of correction

®)

Height of fathers 66 68 69 72 | 65 | 59 62 67 61 71
(in inches)
Height of sons 65 64 67 69 64 60 59 68 60 64
(in inches)

Compute i) Laspeyre’s, ii) Paasche’s iii) Dorbish and Bowley’s Price Index Numbers
for the following data:
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Commodity 2002 2003
Price Quantity  [Price Quantity
A 5 10 4 12
B 8 6 7 7
C 6 3 5 4

(6) A university has to select an examiner from a list of 50 persons, 20 of them women
and 30 men, 10 of them knowing Hindi and 40 not. 15 of them being teachers and
the remaining 35 not. What is the probability of the University selecting a Hindi-
knowing women teacher ?

Answer: X

1. C.l. given are in class boundaries.

y
4071
35¢
304

25
20

15¢
10%

Number of Boys ———>

5
0

.

2 5 8 11 14 17 20

Age in Years———»
Histogram

Histogram (when C.I. are uneqal): If the C.l. are unequal, the frequencies must be
adjusted before constructing the histogram. Adjustments are to be made in respect
of lowest C.|, For instance if one C.l. is wee as wide as the lowest C.I., then we are to
divided the height of the rectangle by two and if again it is three times more, then
we are to divide the height of the rectangle by three and so on.

Alliter (with the help of frequency density): If the width of C.I. are equal, the heights of
rectangles will be proportional to the corresponding class frequencies. But if the
widths of C.I. are unequal (i.e. some are equal and others are unequal), then the
heights of rectangles will be proportional to the corresponding frequency densities
(and not with the class frequencies)

Class frequency

Frequency density =

width of C.I
2. Calculation of Median

X f cum. freq.(c. f)
1 7 7

2 12 19

3 17 36

4 19 55

5 21 76

6 24 100 (=N)

N =100

e —
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100+1

Now, median = value of n7+1th item = Value of th item = value of 50.5t" item.

From the last column, it is found 50.5 is greater than the cumulative frequency 36,
but less than the next cum. Freq. 55 corresponding to x = 4. All the 19 items (from 37,
to 55) have the same variate 4. And 50.5 item is also one of those 19 item.

.. Median = 4.

We are to determine the particular class in which the value of the median lies. by

+
using the formula 2 (and not by NTl as in continuous series g divides the area of

the curve into two equal parts). After locating median, its magnitude is measured
by applying the formula interpolation given below:

l, -1
Median = Il + u(m -c),whenm= N
fn 2
o m-c _. o
[or med|an—ll + xi, where i —I2 —l]

m

Where |1 = lower limit of the class in which median lies,
I = Lower limit of the class in which median lies.

fm = the frequency of the class in which median falls.

m = middle item (i.e., item at which median is located or gth item).

C = cumulative frequency less than type of the class preceding the median class,

[Note : The above formula is based on the assumption that the frequencies of the
class-interval in which median lies are uniformly distributed over the entire class-
interval]

Remember:

In calculating median for a group frequency distribution, the class-intervals must be
in continuous forms. If the class-intervals are given in discrete forms. They are to be
converted first into continuous or class-boundaries form and hence to calculate
median, apply usual formula.

Table: Calculation of standard deviation

Devn. From Ass. Mean (12)

X f d fd d2 fdz

(1) (2) (3) (4) = (2) x (3) (5)=(B)x (3)] (6)=(2) x (5)

10 3 -2 -6 4 12

11 12 -1 -12 1 12

12 18 0 0 0 0

13 12 1 12 1 12

14 3 2 6 4 12
Total 48 0 48

2 2
o = &_(Z_fdj = 4_8_£ :\/i =
\ >f >f 48 48

For (c) the following formula is used.

The idea will be clear from the example shown below:
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>fd? [Zfd'

Formulais, o =,|=——
\/ >f > f

2
j xi where d’ = Step deviation, i. = common factor.

4. Table Calculation of coefficient of correlation between height of fathers and height

of sons
X Y X y X2 Y2 Xy
1 66 65 0 1 0 1 0
2 68 64 2 0 4 0 0
3 69 67 3 3 9 9 9
4 72 69 6 5 36 25 30
5 65 64 -1 0 1 0 0
6 59 60 -7 -4 49 16 28
7 62 59 -4 -5 16 25 20
8 67 68 1 4 1 16 4
9 61 60 -5 -4 25 16 20
10 71 64 5 0 25 0 0
Ix =660 | Ly =640 Ix2=166 |2y2=108 | Ixy =111
x=2X = 880 _seinches
N 10
v=2Y - 640 _inches
N
r= Xy
VEx? Ty?
_ 111
166 x108
5.
Po Qo P1 Q1 PoQo P1Q1 PoQ1 P1Q1
5 10 4 12 50 40 60 48
8 6 7 7 48 42 56 49
6 3 5 4 18 15 24 20
116 97 140 117
s >-Pdo
Laspeyre’s ==——=+
>-Podo
=97 100 = 83.62
116
Pasche’s = mxloo
2P0
= E><100
140
= 83.57
Dorbish & Bowley’s = %
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_ 83.62483.57
N 2

 167.19
2

= 83.595.

6. Probability of selecting a women = 2—8

Probability of selecting a teacher = 15

Probability of selecting a Hindi-knowing candidate = 10

Since the events are independent the probabihty of the University selecting a Hindi-
knowing woman teacher is : 20 X % X % or 0.024
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