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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination
- December, 2015

ELECTIVE COURSE : MATHEMATICS
MTE-03 : MATHEMATICAL METHODS

Time : 2 hours Maximum Marks : 50
' ’ (Weightage 70%)

Note : Quevstion no. 7 is compulsory. Attempt any four

questions from questions no. 1 to 6. Use of

calculators is not allowed.

1. (a () Givenf:R—oR fix=3x+1x€R,

show that f is bijective.

(i) Given f: R—- R, f{x) =x2+2,xe R
and g: Ro>R, gx=3x+5x€eR.
Is fog = gof? v
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(b) Evaluate: 33—
2

_dx
x(1+ 2x)2

1

(¢) The probability that a man will g'et‘ the
. contract A is g and the probability that he
will not get thé‘ contract B is g If the
probability of getting at least one contract is

%, what is the probability that he will get

both the contracts ? 2=

N |~

2. (a) Determine the standard deviation of the
random variable X whose values are given
below : 3

X |32|28|47|63|71 39(10|60|96] 14

(b) Show that the area A of a rectangle with a
given perimeter S is maximum when it is a

square. 3—

(¢) The sum of three numbers in A.P. is 18. If
2,4,11 are added successively to the

numbers then the resulting numbers are in

G.P. Find the numbers. 32
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3. (a)
(b)
(c)
4. (a)
(b)

()
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For 5 observations of pairs (x, y) of variables

x and y, the following results are obtained :

Yx =15 3y = 25; T x2 = 55, T y% = 135,

Y xy = 83. Find the two lines of regression.
Also estimate the values of x and y if y = 12
and x = 8. 5

Find % where z = x2 + 3xy + 5y2 and -
x=cost, y=2sint. _ 3

If the roots of the equation x2 — Ix + m = 0
differ by 1, then prove that {2 =4m + 1. 2

In a Binomial distribution consisting of
5 independent trials, probabilities of 1 and
2 successes are 0-4096 and  0-2048
respectively. Find the probability of success.
Also find the mean and variance of the
distribution. 4

Find the sine of the angle between the

vectors a=2i—j+k and p=38i+4j-k. 3
2
Given g% = —2—5 and y = 5 when x = 0.
Find x when y = 2. 3
3 P.T.O.



5. (a)

(b)

(o)

6. (a)

MTE-03

The number of accidents in a highway as
recorded every month over a 9-month period
are 15, 18, 9, 11, 14, 10, 8, 13, 19. Test at 5%
level of significance whether these
frequencies are in agreement with the belief
that the number of accidents was the same
during the 9 months. It is given that table
values of y2 at 5% level for 8 d.o.f. and
9 d.o.f. are 15-5 and 16-9 respectively.

Find the equation of the sphere whose
radius is 5 and centre is the point of
intersection of the plane x + y + 2z = 2 and

the straight line x-1 _y+1 _2z-0
1 2 1

Find the equation of the normal to the curve
yx—-2)(x-3) —x+ 7=0, at the point

where it cuts the x-axis.

Measurements of a sample of 6 weights were
found to be 14-3, 16-6, 15-7, 14-8, 16-2 and
15-4 kilogram respectively. (i) Determine an
unbiased estimate of the population mean.
(ii) Compare the sample standard deviation
with the estimated population standard

deviation.



(b) Evaluate: 3

' hm ,/x—3+\/;—\/§

x—>3 \/ﬂ

(¢) Find the equation of the straight line

passing through the intersection of the lines
x+2y=1 and 2x—-3y+2=0 and
perpendicular to the line 3x + y + 9 =0. 3

7. State whether the following statements are true
or false. Justify your answer with the help of a

short proof or a counter-example. 5x2=10

(i) The best measure of central tendency for the

data 2, 4, 6, 8, 10, 98, 100 is its mean.

(i) | a x b | is maximum when a and b are

parallel.

(iii)

is a p.d.f. of a random variable X.
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(iv)

()
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Function f{(x) = x+1 is increasing for
X

0<x<1

53 simple random samples of size 3 can be
drawn without replacement from a

population of size 5.
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1. (®) () IMEHEFRo-RAx=3x+1,xeR
o ufenfa &), @ feEse B £ o
AR 2 | 2

) R f: Ro>R, flx)=x2+2, xe R a0

g: RoR, gx)=3x+5, xe RGT
qfenid @i, @ *0 fog = gof ? 2
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(@) Jeam Hifs 3=

2

dx
x(1+ 2x)2

1

() @ = A I AT A R R 2 R
3N 3T 3BT B 7 I B H Wilrmar g
3 | AR 3 FHAFH & IF I F Al
i £ R, @ SR 3 3% T B A
wiRrehar @ &Rt 2 21

2

2. (%) a@%&mmx,.ﬁa%mﬁ%%qmé,w
mﬁammaﬁﬁm 3

X |32128(47(63|71{39,10|60|96] 14

(@) foamse % & % ofifr s & 7w v =
#THA A 79 fiehau g1 § SafF a8 uw ot

3 31

2
(M) o= ged, S 6 g Aof § €, 1 e
18 ? | AR 7 i wewislt § wAw: 2, 4, 11
Sig o @ 3T wh TR Sof wre B @

1

&t Jra Hifve | 35
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3. (&) =0 x 3 y %igwﬁ(x,y)%i 5&@%%&
Frfafaa giom y= & -
Yx =15 Yy = 25, Y x2 = 55, T y2 = 135,
" Y xy = 83. 31 wwEE© @il 9@ it |k
y>= 123ﬂ'{x=8_53f,?‘ﬁx3ﬂ(y%qﬁ‘ﬁ
e IR | g 5

(@)Hﬁz=x2+3xy+5y23ﬁ'{x=cost,
y=2sint'€ﬁ,?‘ﬁg—:ﬂlﬁaﬁﬁql 3

() Ife Tt x2 — lx + m = 0% A § 1
R g, @ g AT 6 2=4m+ 1. 2

4 (%) 5w b T fug @6t ¥ 1 iR 2

ThAA T H H Tiward st 0-4096

3T 0-2048 ¥ | GBI W HA I TIRRAT
F1a T | s w1 Aty X yeRw W A

Hifg | ‘ 4
(@) ot a=2i-j+kMP=3i+4-k%
= % S0 S (FEA) T19 HINTC | -3

() =fe %XZ :’;2’2;- aﬂ'{.x=0my=5m€f;?‘ﬁ

x 9/ HIY wfh y = 2% | 3
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5. (%) 9udl & 3T # T HEA et TomTt W
BN arehl gefemsit ft @em 15, 18, 9, 11, 14,
10, 8, 13, 19 Afha & T | 5% Grelerar T
W St hife f6 F=ar A Ireeran s gwon @
6 37 9 Wl # B Al gemedt i wEw
aqH off, geAfa T@dt 8 | 5% Frefehdl T W
8 3N 9 WF-HI & U 2 F aroft 7
HAW: 155 3 169w M@ § |

(@) 38 Tt =1 iRt F1a Ffe fraeht Bsen 5 2
| Gﬁ'{maﬁmx+y+2z=2 3 T
X X—1=y+1=z—105m.mﬁa

1 2 -

2

(M WHyx-2x-3)-x+7=0F"m g w
x-318 ! FIeA 7, 30 forg W T & e
1 FHieRor 71d FHifSe |

6. (%) ufdeyl & ¥4 & foU 7T 6 WR HAW: 14-3, 166,
157, 14-8, 16-2 3R 15-4 fheium & | () Tafe
HIER 1 IFRFT et [T HINAT | (1) AArpReTa
Fafse we fomem @ wfoed wre R
gt IS |
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lm ,}x—3+\/§—\/§
x—3 X2—9

() @ﬁx+2y=1ﬁ(2x—3y+2 =0%

yfeeae forg ¥ AR ST aTelt 38 T W@
gHftetor Fid HINT S WT 8x+y +9=0W
SEA N | | 3

7. wage f fafafaa s o € @ sy | dféa
I Ao Fegere h WAl § A IR H
gfe i | , 5x2=10

() TSl 2, 4, 6, 8, 10, 98, 100 & forw Hg
S 1 G837 AT AT R |

(i) | axb | tehad g1 ? T a 3 b THRR
Rl |

: 002(10-x%); 0<x<10
(iii) f(x) = {

AT

Frgfessd T X p.df R |
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(v) 0<x<1% RIC®E f(x) = x+ L adqE 2 |
X N

(v) WY 5 acit gufe @ gieeamw fee fsm
HEY 3 A 5° W AGrewh Fied T e
ST g B |
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