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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

<
— December, 2010
NN :
O MATHEMATICS
MTE-3 : MATHEMATICAL METHODS

Time : 2 hours Maximum Marks : 50

Note : Question no..7 is compulsory. Do any four questions
from question numbers 1 to 6. Use of calculator is not
allowed.

1. (a) State Euler’s theorem and verify it for the 4

x2 +y2

Xy

function f(x, y) =

(b) A problem in mathematics is given to three 3
students A, B and C whose chances of

et s 1 1 .
solving it are DAy and " respectively.
What is the probability that the problem will
be solved if all of them try independently ?
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Twenty five pairs of values of variate X and

- Y led to the following results :

3X =127, 3Y=100, 3X2=760, 2Y%=449
and XY =500. Find correlation coefficient
between X and Y.

X

2 e
Integrate -[1 o2 dx

Let f : N— N defined by f(x) = x? +x+1. Is
f surjective, injective or bijective ?

In eight throws of a die, 5 or 6 is considered
as a success. Find the mean number of
successes and standard deviation of number

of successes.

In a survey conducted to observe the life
of a refrigerator, the following data is

obtained :

Life

. 02 | 24 | 46 | 6-8 |8-10{10-12
(in years) :

No. of 2 |7 12199 |1
refrigerators :

Calculate mean deviation from median for
this data.

Find the equation of a line passing through
(1, 2, 3) and parallel to the planes
x—y+2z =5and 3x+y+z=6.



d’y _, dy

= — =2y—=,
4. (a) If y=tan x prove that 152 ydx 2

(b)  Out of a sample of 120 persons in a village, 5
76 persons were administered a new drug
for preventing influenza and out of them
24 persons were attacked by influenza. Out
of those who were not administered the
new drug, 12 persons were not attacked by
influenza. Use a suitable test to examine
whether the new drug is effective or not at
5% level of significance. You may like to

use the following values : X%l 0.05 =7.815,
X3, 0.05 =9:488, X2 05 =11.070.

~(¢)  The position vectors of the points P, Q, R 3
are i+2j+3k, —2i+3j+5k and 7i—k
respectively. Prove that P, Q and R are
collinear.

5. (a) Let X be a random variable with p.d.f 4
f(x) =ke~™%, >0, x>0. Find (i) the '
constant k (ii) CDF of X (iii) mean of X
(iv) Standard deviation of X.

(b) Express the recurring decimal .6 =.666... as 2
an infinite geometric series and hence
reduce it to a rational fraction. |

(c)  Find the asymptotes of the following curve: 4

yz(x—l)—x3 =0.
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6. (a) In a mass production process 0.1% of the 3
articles are defective. Articles are packed
in boxes of 1000. Find what proportion
would contain 2 or more defective articles ?

(b) Solve the following differential equation 4

dy 2x x
— + =e*.
dx xz—ly

() A random sample of 170 boys from 8502 3
boys in an area showed that 21 had some
nutritional deficiency. Estimate the
proportion of nutritionally deficient boys
and the standard error of this estimate.

7.  State whether the following statements are true
or false giving reasons in support of your
answer : 2x5=10
(@) The maximum value of the product of two
numbers, having sum 40, is 375.
(b) If A and B are two mutually exclusive events

then P(AUB) = 1 — P (A'nB)).

(© 1fZis N(O,1) then P [Z50] =-;-= K(Z20)

(d) x® =y? (2a—x) is a curve passing through
origin and is symmetrical about y axis.

e Iff: R->Randg: R—>R are defined
respectively by f(x) =(x-1) and
g(x) =x2v xeR then fog = gof.
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1. (a) 3R 98T &1 H97 AT 3R 3@ wem 4

x2+

2
fir,y) == ¥ forg e o

(b) < fEMREA BIRRCA M THs e 3
o T  3i 579 510 39 o Y W) G

m:%,%aﬁxi-%lsﬂaﬁwmm%%

afe A Tl 3 T TG T T BT HY

0 Ha T YW & S ?

(€ TRXIRYF 9@ & 25 g0 & Frafafas 3
o e B ¥

$X=127, 2Y=100, 3X2=760, SY2=449
3R EXY =500. Y 3R Y ¥ e wewsy o
I Hifs )
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jl dx ) GHEHRE FS 3
1+e

(b) WH AT £ : NoN f(x) =52 +x+1 3T 4
qRwiftyg &1 SART £ T B- S, THE A
TFheh! SBRY ?

(©) TH T F M8 TR FFA W5 A6 3M & 3
A A S ¥ GEestl & A e
ok gwe gensi #1 T faaea I SiSTd

3. (a) T @ ho-omfY (Life) F J@TFIA S 5
for ek Eeror foren e o frfafea ofies
'SITH'g"Q:

Saq-3TarY
(T ) - 0-2 | 24 | 46 | 6-8 | 8-10 |10-12

risiEen:| o | 7 | 12 | 19 | 9 1

39 afwel & fou wiitaer @ @ea faua
afihfea s

b (1,2 3) d A TR e wwawr O
x—-y+2z =5 3ﬂ13x+y+z=6ﬁm5:@1
Eak:ticzulsickiisidl

2
4. (a) aﬁy=tanx§ﬁmﬁﬁqﬁ;% =2yj_z 2
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b) THTEF 10 F i ¥ A7e el 5
T F Ium & g o T siefy &
3R 74 9 24 =6 e A e gu ) R wfi
1 78 sfmfy 7 & it oft 398 § 12 =6 v
Y mefed |1 5% wefear TR W TE sy
TEed W T, ) S w1 ¥ R
STH Te F) Feraa: o frefafag
HH HT FAT FA AR X3 0.05 =7.815,
X3,005 =9488, 12 05 =11.070.

() fogs P, Q R & feafy wfgw wow: 3
i+2j+3k ~2i+3j+5k 3R 7i—k ¥ fog
FIT fF P, Q 3k R W ¥

5. (a) WANTY, pdf f(x) =ke™%; 9>0,x>0 4
e g R ¥ Frefafes w@ iR
(i) 3T k (i) X FT CDF (iii) X &1 Wren
(iv) X &1 O fome

(b) ST T .6 =.666... W TH T AW 2
Aot & w9 7 fafay ik fm 30 TRy fim 3
A FifT)

(@ T y’(x-1)-x% =0 ¥ orfa oot A AT 4
6. (a) T I TUCAIFNY 0.1% Tqd @@ At 3
€1 agel W 1000-1000 F R F Y fpar

ST %1 SR 2 36 arferer e wrqget
& UTH B 1 S9N B2

MTE-3 7 P.T.O.



d 2x
(b) THa. THH S, y=¢" w4

dx x%2-1
ST
©) % 97 ¥ 8502 el H ¥ 170 W AGFE®E 3
whrest avia & f% 21 dER F TS WIER
B | dryoneTE HH A TASH o S H
ST R 3K 39 TheH F A e
I HITSC

7. o7 S ¥ U ¥ HRU 2 gu waRy fe fefataa

FoF T & W 3EA T  2x5=10
(a) 40 A =El D FEmE F UAE H AfHHH
A 375

(b) Ifz A 3R B & WER s v g,
P(AUB)= 1-P (ANB)

() ﬂﬁZ,N(O,l)'é,ﬂﬁP[ZSO]=%=P(ZZO)
@ P=pPRa-yEWIHETI @AY
TR % ok S y e why il ¥

(e) Ife : R»R AR g: RHR, % L
f(x)=(x-1) 3R g(x)=x2y xeR G gftanfia ¥,
s fog = gof

———————
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