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BACHELOR’S DEGREE PROGRAMME

- (BDP)
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June, 2014
ELECTIVE COURSE : MATHEMATICS
MTE-03 : MATHEMATICAL METHODS
Time : 2 hours Maximum Marks : 50

(Weightage 70%)

Note : Question no. 7 is compulsory. Attempt any four
questions from Q. No. 1 to Q. No. 6. Use of
calculators is not allowed.

1. (a)

(b)

(c)

2. (a)

MTE-03

Let Q be the set of rational numbers. If
f: Q@ » Q is defined by f(x) = o + Bx, where

o B,xc QandP=0,thenfindf':Q - Q,

if it exists.
a+x a+b+2x :
If f{x) = ( J then find f£(0),
b+x
where a and b are constants. 2
Find the distance of the point A(0, — 4, — 18)
fromthe.linex+7 :y—5=z,—9. 4
-1 4
Two urns contain respectively 5 white and
7 red balls and 4 white and 2 red balls. An
urn is chosen randomly and then 2 balls are
drawn without replacement from the chosen
urn. If both balls drawn are white, find the
probability that the second urn is chosen. 3
1 P.T.O.



(b)

(c)

3. (a)

(b)

(c)
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Inx+1)
,/x+1

By the method of least squares fit a straight
line y = a + bx to the data given below :

Integrate dx.

x | -2 -1 0 | 3
vy | 4| 6 | 9 | o

Also - find the coefficient of correlation
between x and y.

Four identical coins are tossed 176 times and
the number of heads appeared each time is
as follows :

Number of heads 0|12 |34
Frequency 16 |36 |75 |37 | 12

At 5% level of significance, test the
hypothesis that the coins are unbiased.

[Given x5 s 4 =949, X545 5= 11:07,
X(2).05,6 = 12:59]

Solve the differential equation
2, dy
) —— =xy.

dx Yy
A company manufactures bolt and nut and
assembles them. It is observed that during
manufacturing, 11 out of 100 bolts are likely
to be defective whereas 7 out of 100 nuts are
likely to be defective. Find the probability
that the assembled parts will not be
defective.

(x2+y



dy’ dy’
4. (a) Ify= x?, then verify that a—x}—, = Y’Ezj , Where

r -9y
y_dx' 3

(b) Find the mean deviation of the distribution
given below : 3

X 20 | 25 30 35 40
f 8 10 16 10 6

(¢) Find a unit vector perpendicular to the two
vectors 3i + 2j —k and i +j + k. Also find the
area of the triangle having the above two
vectors as two of its sides. 4

5. (a) Determine the 45 term and the sum of first
150 terms of an A.P. whose first three terms
are 11,9, 7. - 3

(b) Show that the equations 2x> + 5x + 2 = 0 and
4x® + 8x + 8 = 0 have a common root. Find
the product of the other two roots of the
equations. ‘ 3

(¢) Find two non-zero numbers whose sum is 15
and the square of one multiplied by the cube

of the other is maximum. o 4
A i y
6. (@ IfV =2 cos! S , apply Euler’s
Cox+y
theorem to show that
xﬂ yﬁ + cot:X =0. 3
ox oy 2
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(b) The number of cars arriving at a railway
station follows the Poisson distribution. If
the average number of car arrivals during a
specified period of half an hour is 2, find the
probabilities that during a given half an
hour
(i) no car will arrive.
(i) at least two cars will arrive.
(iii) at the most 3 cars will arrive.
(iv) between 1 and 3 cars will arrive. 4
(c) A population consists of three numbers 2, 5,
8. Enumerate all possible samples of size 2
which can be drawn without replacement
from this population. Verify that the sample
mean is an unbiased estimate of the
population mean. Calculate the standard
error of the sample mean. 3

7. State whether the following statements are true
or false giving reasons in support of your
answer : 5x2=10

(i) If A and B are two independent events, then
A and B are also independent.

(ii) The points (- 4, 0, 0) and (0, 0, 1) lie on the
same side of the plane 2x -3y -z +4=0.

(iii) There exists no point of inflexion for the
curvey = x3 - 8.

(iv) If the mean and s.d. of a binomial

distribution are respectively 4 and \/g , then

9\12
P(X-O)—(—éj :

(v) The y-axis is an asymptote to the curve
X2y —9x2 -2 =0.
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(@)

(m)

(@)
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il

=an i fafy @ 99w T erwRst @ aw
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X -2 -1 0 3
y | 4 6 9 0
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