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ELECTIVE COURSE : MATHEMATICS
- MTE-03 : MATHEMATICAL METHODS

Time : 2 bhoui‘s Maximum Marks : 50
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Note: Question no. 7 is compulsory. Attempt any four
questions from questions no. 1 to 6. Use of
calculators is not allowed. Symbols have their
usual meanings.

1. (a) Evaluate: 4
1

j xtan! x dx
0
(b) Find the equation of the line parallel to the
linex =4-h,y=2+3h,z=-4+h and
passing through (3, 1, 5). ‘ 4
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2. (a)

(b)

(c)
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Check the continuity at x = 0 of the

function f where

' 2x -1 if x<0
f(x) =
2x+1 if x>0

4 cards are drawn from a pack of cards. Find
the probability that there is one card of each
suit. '

Evaluate the following limit :

. \/1+x+x2—1
lim

x>0 X

Find the mean and standard deviation for

the following data :
Class Interval | Frequency (f)
0-10 10
10-20 30
20 - 30 20
30 — 40 0
40 - 50 10
50 — 60 30
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3. (a)

- (b)

(c)

4. (a)

Solve : ' ' 4
(x+2y3)dy=ydx

Dothevecvtorsa=i3i—4j—4k,b=2i—j+k,
and ¢ = i — 3j — 5k form a right angled
triangle ? » 3
Out of 24 bulbs in a shof), 4 bulbs are

defective. If we randomly check two bulbs,
then what is the probability that

(i)  both the bulbs are defective,
(i) neither of them is defective,

(iii) one of them is defective ? 3

A continuous random variable X has the
PDF
kx (1 - x), 0<x<1
f(x)=

0, otherwise

~ Find

1) : Value of the constant k

(i) CDF
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(iii) Standard deviation of X. 4
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(b)

(e

5. (a)

(b)

(0
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Find the equation of the tangent to the curve
y(x - 2) (x - 3) = x — 7 where it cuts the

X-axis.

The sum of a negative integer and its square

is 30. Find the integer.

If for a binomial variate X with n = 6,
PX = 2) = 9P(X = 4) then find the mean of
the binomial distribution.

x3 + y3

Ifu:tan'l(
, X+y

J, show that

X o +y % _ sin 2u.
ox "oy

Among 64 offsprings of a certain cross
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 of 9 : 3 : 4. Are the data consistent
with the model at 5% level ?

[The following values of xz may be useful
x§,05 =781, Xg,os =599, Xios =384]



6. (a) Find two non-zero numbers whdse sum is 15
and the square of one multiplied by the cube

of the other is maximum. _ 4

(b) For the normal distribution N(1, 0-25) find
@ PO8<X<11)
(i)  PX2>1-05)
You may find the following data useful : 4
.0(0-8) = 0-7881, ¢(1-1) = 0-8643
$(0-2) = 0-5793, ¢(0-4) = 0-6554

(c) Find the sum of the finite geometric series : 2

2+1+1+1+ + 1
2 4 8 7 gn-l

7. State whether the following statements are True
or False. Give reasons in support of your answers.
5x2=10

(@ If x=acost, y=asint, (0<t<m), then

% at t=gis 1.

(b) Correlation coefficient between x and - x is
-1.
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(c)

(d)

(e)
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If f: R > R is such that fix) = cos (x + 2)

then fis invertible.

For two mutually exclusive events A and B,

P(A U B) = P(A)P(B).

The asymptote of the curve y3 + yx2— x2 = 0

parallel to x-axisis y = 1.
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(1) x=0 W %eH £ Aided $ JAra HINY &,
2x -1 zT&x<0

f(x)=
2x+1 IR x>0

2. (%) a9 A & T ¥ 4 W FE 1T | e T
 uEl H OO 9 TS T R g H R
¥ hifsre |

(@) fFraffeaa # meaie Hifv -

lim \/1+x+x2 -1

x—0 X

() fFafaRga fest & e oK wFs foaem F@

$ifre
-3 TRERAT ()
0-10 10
10 - 20 30
20 - 30 20
30 - 40 0
40 - 50 10
50 — 60 30
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AT 4

x+2y%)dy =ydx

7 Gfet a = 3i-4j— 4k, b=2i—j + k, 3R
c=i-3j-5kd g By T B 2 3

T ghF A 24 Fedl § @ 4 90w @09 § | AR

T AIGTRAT QI Sedl ol i Hd &, a gHeh!

3. (&)
(@)
(m
4 (%)
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T wRRar gt fo6
() <A o @ g,
(i) o A HiE Hf Tow @R T A,
(iii) 31 ¥ ¥ Up dod @ B ? 3
Had Argesh W X H TR $H B
ﬁ':l%:
. [kx(1-x), O0<x<1
f(x) =
0, I
Fafafga s i
(i) HARWk HHHA
(i) it 9 wad

(iii) X 1 7% Rraeq 4
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(@) THyx-2) x-3)=x-7H o9 @ #

(m)

THfeRTur T <hIRTT TET 98 x-978 i Hied 8 |

m@ﬁmaﬂt‘maﬁwmsoél
quifes Td hIfTT |

(®) Rg W X % Rm IR n=6 oK

P(X = 2) = 9P(X = 4) B 1 fgue s =1 urew

I HifT |

(@) R u:tan—l("i:f],aﬁamﬁs

(M
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ou ou .
X— +y— =sin 2u.
ox oy

i Ffaamm g messmi A @
34 T, 10 FA R 20 FHE I AT T |
T fied ¥ ogER @ demel #1 ogw
9:3:4 8 W | T 5% & WA AlHe
foreet & goma & 2

[x? % Frafafga am e fore suarht € awd
g: x§,05=7'81’ X§,05=5’99, Xi()s=3'84]

10



6. (%) W q YRR w&Ad Fa hifsre Rt Fireet
157 3N TH AT & T AN qE §EAT & W
T U ATTHaT 7 | 4

| (@) wEm= w7 N(1, 0-25) & forw
() PO8<X<11) |
(i) P(X 21-05) 9T T | 4
frfeRaa stfere sk fore Swft & wea € -

$(0-8) = 0-7881, ¢(1:1) = 0-8643
$(0-2) = 0-5793, ¢(0-4) = 0-6554

() @ia iR Soft
| 1 1 1 1
2+ - +—+=+
2 4 8 gn-1
T JNTHS Fd HINT | 2

7. w%ﬁmﬁr@aw T T A G | AW

I % FHe & FHor AR | 5x2=10
(#) 9t x =acost, y=asint, O<t<m, @
T dy
t=— W == =1,
4 dx

(@) xﬁ?—x%ﬁ?ﬂ?ﬁéﬁﬂ“ﬁ—l%l
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() qﬁf:R%Rﬁm%ﬁ'ﬂ%%ﬁﬂx)=cas(x+2)
qd £ SYSHAT BT |

(1) @ WeR gast weasi A IR B F fom
P(A U B) = P(A)P(B).

(F) x-318 & GARR, T y3 + yx2— x2 = 0 &l
Fqesf y =18 |
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