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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination
-June, 2012

MATHEMATICS
MTE-3 : MATHEMATICAL METHODS

Time : 2 hours Maximum Marks : 50

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

1. (@) If f: R—Ris defined by fix)=4x+1 then 3
show that f is a bijection. Find the formula
that defines f~1.

- 2
(b) Obtain [tan~! (1 — ]dx. 3
- X
(c) The difference of mean and variance of a 4

binomial distribution of 9 trials is 4. Find
the probability p of success of the binomial
distribution. Also find the probability of
(i) exactly two successes and (ii) less than 2
successes.
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(b)
(©)

(b)
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A and B are two events which are
independent. The probability that both A

1
and B occur is 5 and the probability that

1
neither of them occurs is 3" Find the
probability of the occurrences of A and B.

d
If y=e*+e™%, prove that E-]y; = \/yz— 4.

Fit a straight line for regression of Y on X
from the following table.

x10]1[2]|3(4(|[5]6
y{2|1[3[2(4|3}|5

Find the value of y when x=10.

Calculate : (i) Quartile deviation and
(ii) Mean Deviation from mean for the
following data :

Marks |No. of Students
15-25 4
25-35 11
35-45 14
45 -55 18
55 - 65 8
65-75 5

Find two positive numbers x and y such that
x+y=60 and xy3 is maximum.



4. (a)
(b)
(c)

5. (a)
(b)
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Find the angle between the planes
6x—4y+2z=1 and 3x+12y-9z=2. Also
specify the type of the angle obtained.

Find the unit vector perpendicular to each
of the vectors a=i+j+k and b=2i+3j—k.
Find the sine of the angle between the given
vectors.

The heights of 6 randomly chosen sailors are
(in inches) : 63, 65, 68, 69, 71 and 72. Those
of 10 randomly chosen soldiers are 61, 62,
64, 65, 68, 68, 69, 70, 71 and 72. Test the
hypothesis that the sailors are on an average
taller than the soldiers. Use 5% level of
significance.

[The following values of t may be useful :
t14,005=1.76, t15,0,05=1.793, ty,0,05=1.746].
Verify Euler’s theorem for the function
flx, y)=2x%+3xy+4y>

Solve : (x2+xy) dy= (x*+y?)dx.

The diameter, say X, of an electric cable, is
assumed to be a continuous random variable
with p.d.f. :

fx)=kx(1—x), 0 = x <1, then find :

(i) value of k,

(i) cdfofX,

(iiiy Mean and variance of X,

(iv) P(%< X< %]
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(c) Inan AP. the first term is 2, the last term is
29 and the sum is 155. Find the number of
terms and the common difference.

6. (a) If x is a Poisson variate such that :
P(x=2)=9P(x=4)+90P(x=6). Find the
mean of x.

(b) A sample of 8 envelopes is taken from letter
box of a post office and their weights in
grams are found to be 12.1, 11.9, 124, 12.3,
11.9, 12.1, 12.4 and 12.1 respectively.
Determine an unbiased estimate of

(i) population mean and (ii) population

variance.
(c) Find the sum of
1+ a1 T
3 9 27 3n-1-

n
(d) Prove that » C(nr)=2", where
=0
C (n, r) are the binomial coefficients.

7.  State whether the following statements are true
or false giving reasons in support of your answer.

5
(a) The domain and range of the function.

1
flx)= P is R.
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(b) The minimum value of the function
' f(x) x3=3x+2'is 4.
() It P(A)=04, P(B)=p, P(AUB)=0.6 and

1
A and B are independent events then p = 3

(d) Theasymptotes parallel to x-axis of the curve

_2x-3 1 and x=2
Y=72_ 3,3 prex=Tand x=2.

() For a standard normal distribution mean

and variance are equal.
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(b)

(b)
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Aaﬁwawﬁawq*%na'rﬁmﬁAaﬁtB
35 e 8 %) i % i 4 4
& ot ufeq 7 @7 &t gifgsa %%I e

A R T2 B F Wifashard 9@ St |
afe y=er+e~*, A1 fag wHifsu %

dy _

— 4
dx j
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W G gyfsd sifsu )

x |0l 1123]4]|5]6
y|2(113]2|43}5

x=10% fag y =1 w1 wra wfw )

Frefafaa sl & fau (i) wgeds famem
3R (i) wre @ wen fager 9@ S

I 3 | S Sl &
15-25 4
25-35 11
35- 45 14
45 - 55 18
55 - 65 8
65 - 75 5
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(c) aai ox—4y+2z=1 3ﬁ“{ 3x+12y—--9z=2% 3
= 1 IV JG HIGT 1 U fHT 7T 07 FH
Y ot ST

4. (a) AGa=i+j+k3Np=2i+3j—kAATTEF 3
gﬁﬂﬁlﬁmﬁﬁgﬁ?ﬁa@?bmﬂﬁ'@l
ﬁqw@ﬁ%aﬁ%aﬁwww(me)%ﬁ
I T

(b) TGESA A T 6 AfaH! H FEE (FMA) : 5
63, 65, 68, 69, 71 3R 72 31 AGESA 97 MY 10
YfTl F1 AR 61, 62, 64, 65, 68, 68, 69, 70,

71 AR 72 %1 39 wftwew T &t Sit9 &ifve &
Tifae 3fraaa Sf el @ o9 &1 5% |refedr &R
1 JIIM HISTC

[t % frAfafaa 7@ st forg IwRT & S
T

t14,0.05=1.76, t15,0,05 = 1753, t1 0,05 = 1.746].
(©) W& f(x, y)=2x2+3xy+4y2 & faT sifger 2
YUY HT S RIS |

5. (a) T SN : (x2+xy) dy=(@2+y?)dx. 3
(b) & fouielt & IR & =99 X F dad Igf=ow 4
R A T 7 e wifasar s wed
fix)=kx(1-x),0 = x < 1, % Fr=fafes =
Ehﬁﬁl'Q:
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(c)

(©)

(d)
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() k1 HM,
(ii) X 1 GOl g wer,
(iii) X 1 ATET AR YER,

(iv) P(%< X< %)

T FHia Soft 1 9EE 9% 2 © SR Sifam 9 29
B Afg 3qH1 WS 155 © O 399 IRl & Hem
3R W 3T ATe HitwT |

Ife x tw wEr w1 g faas  foy
P(x=2)=9P(x =4) + 90P(x = 6) x FT WEA TTd
FHifg |

'@wm%ﬁam@m%wﬁm

T 8 fawdl & YR HHS: 12.1, 11.9, 12.4,
12.3, 11.9, 12.1, 12.4 3 12.1 I™ @I,
frfafaa & Afyaa amrel Fa Sifey |

(i) wafe A
(i) HHE FEOT|
gquﬁ1+%+é+%+ +3nl_1
1 INTHSA F1d RIS |
fag sifve s i C (nr)=2" , &l
r=0
C (n, r) fgug i 1
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7. oaRy fEfaiEd s e @1 oM 39 W%
Ty § Ho S 5x2=10

(a) Wf(x)=$muiaaﬂwﬁw REI

(b) A flx) =23 —3x+2 F FfETS A 4}
(c) 3f€P(A)=04, P(B)=p, PAUB)=0.63 3R

. o 1
AaﬂthwéEﬁp=§.
2x — 3 .
(d)y & ¥Y=2_3,4+2 F x- AY & GATH

saefyfal x=1 3 x=2 %
(€) M YU 7 & Wred 3R FEIur ek B

]

MTE-3 11



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

