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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 questions no. 1 to 6. Use of
calculators is not allowed.

1. (a) The product of first three terms of a G.P. is
1000. If 6 is added to its second term and
7 added to its third term, the terms thén
form an A.P. Find the G.P. 4

(b) Discuss the continuity of the function at
x = 2. 2

f(x) =
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(¢) Number of goals scored by a team in the
matches are given below :

No. of goals 0 1| 2| 3} 4
No. of matches 17| 9 6 5 3

Find the mean, median, mode and standard
deviation of the given data.

2. (a) Find a vector of magnitude 9 which is
perpendicular to both the vectors 4i — j + 3k
and —2i+j - 2k.

(b) Evaluate:
1

l—x8
0

(c) Among 64 offsprings of a certain cross

" between guinea pigs, 34 were red, 10 were

black and rest were white. According to

genetic model these numbers should be in

the ratio of 9 : 3 : 4. Test whether the data is

consistent with the model at 5% level of
significance.

2 2 9
[XO-O5, 2= 599, X0.05,3~ 7-815, X0.05,1= 3'841]
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3. (a)

(b)

(b)
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Consider the following data :

Y

24
3

X
1
2
3 . 3.8
4
6
8

Find the line of regression of Y on X for the
data. '

Trace the following curve by stating the
properties used:

x=yo.

Find %—i— ,if z =In(x2 + y2), where x = ¢t and

y =et.

Find the equation of a plane through
the point (1, 4, — 2) and parallel to the plane
-2x+y-3z="1.

4
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(c)

(b)

(c)

6. (a)
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If X is a Poisson variate such that
6PX=3)+PX=1)=240 P(X =5),

find the mean and the variance of the

distribution.

Solve the following differential equation :

xlnx%+y=2lnx.

For the given p.d.f. fix) =k(x-1); 1<x<3
find the value of k, mean and c.d.f. of the
random variable having above p.d.f.

In how many ways can a committee of
5 persons be formed out of 6 men and
4 women so that the committee should have
at least two women ?

X is a normal variate with mean 1 and
standard deviation 0-5. Obtain PX > 0),
P(|X-1|>06) and P(-1-8<X<20).

Given that
P(Z<2) = 09772, P(Z <1-2) = 0-8849,
PZ<3)=1.



(b) A study was conducted to test the effects of
' growth hormone on the rate of growth of
10 children. Growth rates were measured
before and after the subjects were given
growth hormones three times a week for a
year. Based on the data given below, check
whether or not the sample shows a
significant difference in the growth rate at

5% level of significance : 5
Subject Measured before| Measured after
treatment treatment
1 34 4-5
2 36 5-2
3 4-8 6-5
4 3-4 52
5 4-8 74
6 5-8 89
7 4-2 84
8 5.7 8:5
9 4-1 75
10 ' 4-3 82

[tll, 005 = 2-201, t9, 005 = 2-262, t9, 01= 18333,
tlo’ 0-05 = 2228]
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7. State whether the following statements are true

or false by giving reasons in support of your
answer : 5x2=10

(i) If A and B are two independent events

such that P(A) = 07, P(B) = % then

P(ANB)=05.

(i) Ff:Ro>R:f(x)=x2 and
g:ROR:gx)=x%+1
thenh: RS> R:hx=x+12+1lisa

composite function of f and g.

(iii) The function y = x® has its maximum at

x=0.

(iv) For a normal distribution mean, median,
mode and variance are all equal.

(v) Two regression lines for bivariate (X,Y)
intersect at the point X, Y).
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1. (F) T IR 3¢ & Y90 9 961 61 PEEA
1000 & | af¢ 58 g g § 6 oK 3@k AW
g H 7 I 9K &, 99 3 9¢ THi A 99 91
& | UIRR St wma i | 4

(@) x=2 W BeH

2-x ; x<2
f(x) =
24x ; x22
% Fiqey < ==t IR | 2
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(m)

s A g B9l § wra e e meR it w@a
TROER:

=i i TEn 17| 9| 6| 5| 3
fu mu affkel w1 wred, Wifewl, SgeE i
e fages wa difse |

2. (%) wfww 9 % wlew wa Hifve St A |t

4i—j + 3k 3 — 2i + j — 2k % e A |

1

(@)j 5 _ a4y 1 qei IR |

()
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0 \ll—xs

ffi-fim & &= %9 4 ra 64 Hafedl § @
34 @A, 10 FIcht 3R A9 Ahg off | AR
freet (fe@) % ogam @ FEwsi 1 P
9:3: 48 iR | St= AR B T 5%
refdl T W A Hfne Fieel & wma 2 |

(1205, 2= 599, %205 3= 7815, X205, 1= 38411



3. (%) F=fafes stee wifom .

X Y

24
3

1

2

3 3-6
4 4
6

8

5.
6

el & foft X W Y 6 gwimaw &1 5@

Hifm | 4
(@) Fr=fafea a #1 @ Hifvw i gy
H ek ored off 4w 6
x=y3

4. (%) 3—: ﬂﬁiﬁﬁmqﬁ.z=ln(x2+y2), i
| x=e"t3ﬂ'{y=et. 3

@ fg 1, 4, - 2 F I TN T 3R THTw
_9x +y -3z ="7% GHIR G0 T TR
Fa hIm | 3
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@) 3k X w W wm fwm 2 fms T
6 P(X = 3) + P(X = 1) = 240 P(X = 5), @& &ed
1 HTEY 3R 9901 W Hif |

5. (%) P sasa e B g BN

xlnx%+y=2lnx

(@) 38 Igfes W fms wiRmd &1 wed
ﬂx)=k(x—1);1$x$3mqﬁﬂ1ﬁ'a%,a?ﬁ’ﬂ'{
k &1 9H, T 3R Gt & BeH (c.d.f) T
i |

(M) 6gesi 3R 4 wigare § @ 5 afwEl Tl
afufy forae ol @ ARl S whdt @ e e
wiufa d su-a-%7 Q wfgand 9w & ?

6. (%) X, mrew 1 IR uHs foged 05 e T
o fsR 2 | PX>0), P(|X~1]> 06)
3 P(- 1-8 < X < 2:0) I I |
femmn g
P(Z < 2) = 09772, P(Z < 1-2) = 0-8849,
P(Z<3)=1.

MTE-03 10



(@) @ T H g 7w 3y T F wE
W % fore wh sterM fRar m | s o
% g ¥ fi7 9R F= | gig g A @
Y& 3R 3 % 1g I fawmE o & WY R
™| R e T iRt % smm w, wiw
$ifvw 6 weffa wfved & 59 afea @ «
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1 forehre g & |efeh SR AT @
s | TR % UEA | IER "

g g
1 34 45
2 3-6 5-2
3 4-8 65
4 34 5.9
5 4-8 7-4
6 5.8 89
7 4-9 8-4
8 57 85
9 41 75
10 4-3 8-2

[t11, 005 = 2201, tg (.05 = 2262, tg ., = 1-8333,
t10, 005 = 2228]
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7. 0 SR F 9§ § HA0 W gE Fawy, fe Fefated
HY Gcd & I1 AT ¢ 5%2=10

G) afe A 3 B ¥ wam gead § fe e

P(K)=0-7,P(]_3)=%,HH PANB)=05% |

) IR f:RoR:fix)=x2 3N
g:R—)R:g(x)=x2+1
@9 h:RoR:h®=x+D2+1, {3 g
I BT 8 |
(iii) B y = x5 1 HAMehdd x = 0 W BT |
(iv) SO S % fag wred, wifeienn, Sgee 3
ey gt SO B # |

v) fem X, V)% fau @ gwsEm W@ g X, )
W gfaeade #fl § |
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