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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) Let U be the set of positive integers 1, 2, 3, ..
ete., A be the set of odd positive integers and
B be the set of even positive integers. Verify
De Morgan’s laws. - 4

(b) Evaluate

2
; x(1+x%)

(¢) Given that
PAANB)= % P(A) = % PB)= L.

Find the probability that out of two events A
and B, only B would occur. 3
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2. (a)
(b)
)

3. (a)
(b)
()

4. (a)

(b)

(c)
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Find the mean deviation about the mean for
the following data :

1 3 5 7
f | 5 8 | 9 3 | 1

The sum of a series in A.P. is 72, the first
term being 17 and the common difference
— 2. Find the series. :

If

2
1-t" cd W
dx

and x = ,
1+ t2 1+ t2

att=1.

If X is a Poisson variate such that
PX=2)=9PX =4) + 90PX = 6),
fmd the mean standard deviation of X.

Find the angle between the vectors
a=i+2j+2k and b=i-2j + 2k.
Evaluate

1 1

x>2 | X—2 x2 _38x+2]|

Solve

2(1-y)dy+y2(1 +x)dx=0.

Find the equation of the tangent and normal
at the point (-2, 5) for the -curve
x2+y2+3x-8y+17=0.

A population consists of three units 1, 3, 5.
Write all possible samples of size 2 without
replacement. Find the sampling distribution
of the sample mean. '

2



5 (a2
(b)
(0
6. (a)
(b)
(o)
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Find the point of intersection of the line
x-1 y+1 z-1
2 3 -2

and the plane
3x-y+2z-5=0.

Find the correlation ooefﬁ(:ient between X

and Y for the following data :

X\ 8(6|5|1]|38]|8]4
Y|1|3|5|6| 9|65

Let f:R—> R and g:R* > R" be defined
as fix) =x2 + 1 and gx) = Jx, respectively.
Find fog(x) and gof(x), if they exist and find
their domains.

A continuous random variable X has the
PDF .
fix)=3e3%, x>0

=0, otherwise
Find : 4
(1) The cumulative distribution function
(ii) The mean of X
(iii) The standard deviation of X

Show that sin x (1 + cos x) has a maximum

T
tx=—.
at x 3
Write the term independent of a in the
B 7 ’
binomial expansion of (3a - —%J .
a
3 - PTO.



7. State whether the following statements are True

or False. Give reasons in support of your
answer. ' 5x2=10

(a) If o and B are the roots of x2 + px + q =0,

then the equation with the roots iz and
o

Bi“" is ¢2x-(p?2-2q)x+1=0.

(b) 603 samples of size 3 can be drawn from a

population of size 6 with replacement.

(¢) There exists a binomial distribution with

mean 3 and variance 4.

x*_16
x—-2

(d) The degree of the polynomial is 4.

() The curve xy2 = 4b2(2b — x) is symmetrical

about y-axis.

'MTE-03 4



.8 .§.-03

| A AT HTEHA
(. & .dt.)

- uTa g
S, 2018

v aTgasH : T
- W.A.3.-08 : it Rttt
77 : 2 g2 ’ ST 3% : 50
(FT #1:70%)
Fie: W7 G 7HRATE | 7T 1 86 78 gl
| TR I F IR GG | Fepaed F XA T #H
qgHld T E |

1. (%) WWU,WW 1,2, 3, .. 3
H T g & | A, fawm garenss quitet sik
B §H IR [UIR 1 =R | g O
i =t genfia A | 4

2
(@)1=I d"4dx$rq\<—~arimaﬁm| -3
; x(1+x%) ' ' )
() ﬁmwi%ﬁs
P(AnB)—— P(A) = (B)=%.

wﬁmﬁwmﬁﬁqﬁa’rmﬁAaﬂt |
BH ¥ %o w1 B & ufeq anft | 3
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2. (%) Praffan ofwdl ¥ R mer ¥ W

e frre 9| AT -
x| 1 3 5 7 9
£ 5 8 9 3 1

(@) T TR Aot P ATEE 72 2 1 Aol w5 vem
Ug 178 3N uE X — 22 | Aoft 3 A |
2 _1-t2 _

(IT) Qﬁy_ 1+t2_3ﬂ{x_1+t2’aat_1q-{

dy
= 3ma hifSg |
_

3. (%) afe X ws wmE =g 3 3k
P(X = 2) = 9PX = 4) + 90P(X = 6), @ X &l
e e faaed wa hifsg |
(@) afe a=i+2j+2k M b=i-2 +2k*
s 1 o 7| RS | .

(M tm | Lo T
x>2 [Xx-2  x2_3x+2

| T YoTh I |
4. () x2(1-y) dy +y2(1 +x) dx = 0 H & HIRAT |
(@) o x2 + y2 + 3x — 8y + 17 = 0 & fog fag
(~ 2, 5) | wqf3@1 3R firei & Tifter 9
Hfr |
(M) w wAfR § dF gemE 1, 3, 5 § |
iR % JWY 2 % gt guifa wiiest
fafge | yfdest wrew w1 wfemem e §@
Hifr |
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5. (%) @ X;1=y;1=z_21 AR gHaw

3X-y+2z-5=0 Wﬁﬁ%—e}aﬁ%’}'ﬂ?{
Ao | 3
()ﬁﬂmﬂm%%ﬁxaﬁtY%aﬁa
meaﬁﬁq. _ 4"
1X|8|6|5]1]3]|8]
lY|1|838|5]|6]|9]|6]|5
() HHFﬁﬁQf:Ra’Raﬂ'{g:R+—>R+m.
flx) = x2 + 1 3 gx) = Vx & & 4 aRwfiq
g fog(x) R gof(x) Sﬂﬁ'iﬁﬁm, gfe
AR & 99 Fd T 31 FIfT | -3
6. (%) Th ad AGeoH o X B TRHAT S B
| (PDF) ? :
fix) =3¢ 3%, x>0
=0,  I=[A
feferiea sma <hifor :
() Rt W B
(i) X ued
(ifi) X1 A foreer 4
(@) feame

sinx(1+cosx)$fx=§‘?|'{3ﬁﬂ%%l 4

(11) (3a - 16)7

a .

% fgug TR o a ® g ug fafau | 2
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7. ware & fafafad == o § o1 sae | o
IW & guA § R A | 5%2=10

(F) IR o @TBx%px+q o%qg%,aalg«ﬁ
1 3 L qrem wdiewor

o2 Bz

x-p?-29)x+1=0 & |

(@) e & Ty AW 6 FH GAf & Y
3% 6C, yfoest forg o @epa & |

(1) wreA 3 3N YEW 4 T fiue "o w1 sifie
@m%l

()

(¥) % xy? = 4b%(2b—x), y-378 & 9fer Twfia 2 |
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