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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

. June, 2011
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. (@) Letf:R—-Rand g: R—R be functions 4
defined respectively by

f(x) =x2+3x+1, g (x) =2x-3. Find

(i)  fog
f
i) 2

(iii) fof and
(iv) f—g if they exist and specify their
domain also.

(b) Evaluate 3
l TX
j (xex+ sinT )dx.

0
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(c)

(b)
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The probabilities of A, B, C solving a problem

are y, y, and % respectively. If all

the three try to solve the problem
simultaneously, find the Probability that
exactly one of them can solve it.

For 5 observations of pairs (x, y) of variables
x and y, the following results are obtained :

Yx=15, Yy=25 ¥ x2=55 ¥ y2=135,
Y xy=2383. Find the two lines of regression.

Also estimate the values of x and y, if y=12
and x=8.

Suppose a protein of mass m disintegrates
into amino acids according to the formula

8
m=m, where ¢t indicates time. Find the

average rate of reaction in the time interval
t=0to t=2.

Find the term free of x in the Binomial

6
expansion of (4 X= ;2‘) .



3. (a)
i
~1
=

(b)

(©)

4 (@)
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Calculate mode, Q;, Q,, Q3, and Quartile 5
deviation for the following data :

Marks |No. of Students
0-10 6
10-20 5
20 -30 8
30 - 40 15
40 - 50 7
50 - 60 6
60 - 70 3
x3+y3
If u=tan~! —X:y— , show that 3
ou ou .
X—+y—=sin2u
ax ~dy :
im x°-16
Evaluate x—4 75 - _. 2
X*+9-35
Among 64 offsprings of a certain cross 4

between guinea pigs, 34 were red, 10 were
black and 20 were white. According to the
genetic model] these numbers should be in
the ratio 9 : 3 : 4. Are the data consistent
with the model at 5% level ?

[ The following values of x> may be useful :

2
X2 s =599
2,0 T

2
Xl , .05 = 3.84 ]
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(b)
(©)
5. (a)
(b)
(c)
6. (a)

(b)
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By eliminating a and b. Find the differential
equation. Whose solution is given as :
y2=a(b—x)(b+x).

If vector a=2i+j—3k and b=i—2j +k. Find

la X b| and a unit vector perpendicular to

both a and b.

If X is a normal variate with mean 30 and
variance 25, find the probabilities that

(i) 26=X<40

(i) X=45

( You may like to use the following values
b(.8) = .7881, &(2) = .9772

G(3) = 9987, (1) = .8413 ).

Find four numbers forming a G. P in which
the third term is greater than the first by
9 and the second term is greater than the
fourth by 18.

If the equation of the tangent at the point
(2, 3) on the curve y2=ax3+b is y=4x—5,
then find the values of a and b.

Find the equation of the circle having the
line joining the points (1, 2) and (3, 4) as
diameter. Also find its centre and radius.
Solve the differential equation :

dx



(c) Find the asymptotes of the curve 3
yz(x—l) —-x3=0.

7.  State whether the following statements are true
or false giving reasons in support of your
answer : 2x5=10
(@) Given vectors a, b, ¢, if b=¢, then

axb,=cXa.
(b) The function
f(x) =x>when x#1
=2 when x=1
is discontinuous at x=1.
(¢) The algebraic sum of deviations of 20
observations measured from 30 is 20. Then
the mean of these observations is 30.

P(,& mﬁ) = ; and

(d) HPANB)= %

1
2P(A)=P(B)=P, then P= 3

(e) The correlation coefficient between two
variables X and Y lies between 0 and 1.
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wm.Etd.-3

fagm wae (st Tat.)

LEIGIR It
S, 2011
T
TH.213.-3 : MU faferat
THg ;2 " SfyHaH 3HF : 50

FT: FEG73AGEE T E 196 F 7 FF AR g
FITT | Herpeietl FHT AT T B STEAT 7@ &

1. (a) "IAARTCEHEMAf:RHRNg:RHRFAM: 4
fx) =x2+3x+1, g (x) =2x—3 g g
¥ Freafafea wem 3 sifem aft g sifas
g:
(i)  fog
f
i) Z
(iii) fof 3R

(iv) f—g 37 HeAl & Tid o sEE)

(b) _[ (xex+ sinj;—x)dx w1 |14 framfern

0

MTE-3 7 P.T.O.



(b)

(©)
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A, B, C g1 Teh HalTel ! Bl hid ! GIidehard
wre Y, 2, 8k 3 %1 afs O e e
FATA ] B HH H GIE FQ § Al THE!

yifaerdr Jd wifew foF 370 | St U € 39
AT i T FH GhaT

ﬁx,-ﬁ(y%ﬁaﬁm—w(x,y)%ﬁmﬁf@ﬁ
iU 9T W

Yx=15, S y=25 ¥x2=55 3 y2=135,
Y xy=83

< THIFAV {@C Ao wifee | 9fg y=12 @R
x=8 % @@ x 3R y & THI & SHT HIToY |
A ST A 1 FSH m A m=—=" %

t+2
AR STHIA o7l B Tawe 2 €, Tl + 99a
%! Giod 1 81 99T A t=0Ft=2FH
siraa wfafshan X 9@ Fifs

6
(4)(_}57) % fgue wor ¥ o8 9g 91 HifSu

Fﬁx'@ﬂﬂﬁ‘@l



3. (a)

frfafan sl 1 9ges, Q;, Q, Qy, 3R

=gl fogem aftefea wifg -
0-10 6
10 - 20 5
20 - 30
30 - 40 15
40 - 50
50 - 60 6
60 - 70 3
i x3+y3
(b) I u=tan Xty  femmsu fw
dJu Jdu
X—+y—=sin2u
dx 7 dy :
Frafafaa &1 7 fHerfa
lim X2—16
x-4 [ .
x“+9-5
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ff-fm & di9 eam S i gued Il H 9
34 @, 10 %1 3R 20 W% T= U1 qUI
SAfesk fRY % STER 39 Wemsi &l $Tum
9:3:4 TF TETI F 5% TR F A Ahg
freet & guma §2

9 P.T.O.



(b)
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[x2 % Trferiaa 9 smass forg suantt € wewa

g:

X2 45 =781

Xo g5 =599

Xo g5 =384]

a 3R b I R HTF q8 FThe THR

T e fSreeRt 5 FEaR §
y2=a(b—x)(b+x).

afe |fEe a=2i+j-3k IR b=i-2j+k T

|ax b| T BT 3R =& THeh WA T HIfSY

S a AR b WA B

afg X Are" 30 SR THRY 25 A FEEE fae
B W FiaehaTe I I ST

() 26<X<40

(i) X245

(a9 Tr=fafad o= 1 7dm w1t Td §
$(.8) = 7881, $(2) = .9772

d(3) = .9987, b{1) = .8413).

F =R Head 9 HIf S T T o
goft 5 e de 18 wea 98 ¥ 9 fie &
3R g0 9% =Y U5 ¥ 18 Afus @

10



() ARETHyl=ad+bw g 3 Wedt@ 3
T FHFE y=4x~ 57T 79 a 3R b F AN JM
HifST | )

6. (a) TUH TR IW I GHIH 9 wifwQ @ oI 3
famgedt (1, 2) 3R (3, 4) T SR Al W@ A
g 1 g 3R o= it 9 i

(b) Frafafaa sawa e & 5 SN 4

dy 3
dx_xy X

() TF y2(x—1)—x3=0% qeqef 9@ Sl 3

7. oagu fqAafafad wu9 99 ® 91 399 39 W H

T8 § HROT SIS 2x5=10
(a) Afc few 7w afge o, b, ¢ F fAC b=c, 7@
axb,=cXa.

(b) & f(x) =x? T xzl
=2 S x=1

x=1T I9dd ¢ |
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(c) 20 NerotisH foraeri =1 30 & w4 T fo=em
SrerfoRtta A 20 ¥1 T 37 Jayell w1 T 30
€

(d) 9f€ P(ANB)= %, P(AnB)=- air

(\J]r—-ﬂ

ZP(A)=P(B)=P,HEP=%.

e feerg graT ®1
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