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BT-102 (GS)
B.Tech., I & II Semester
Examination, June 2023
Grading System (GS)
Mathematics-I
Time : Three Hours

Maximum Marks : 70
Note: 1) Attempt any five questions.
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11} All questions carry equal marks.
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iin})In case of any doubt or dispute the English version
question should be treated as final.
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1. a) State Rolle’s theorem hence verify for f(x) =x?4+2x
defined in the interval [-2, 0].
AeT & wi 1 gz & gafew idwa [-2, 0] ¥ aRenfia

F(x)=x*+2x ¥ R Famag o
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b) Find the first six terms of the expansions of the function
e* log(l + v} in a Taylor series in the neighbourhood of
the point (0, 0)

g (0.0) ¥ a2 ¥ 2R A@en A T e log(l+y) &
& & ura BE 9T @t
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a} The temperature u(x, y, z) at any point in space 1s
u =400x3z° find the highest temperature on surface of
the sphere x? + y? +z% =1.
sieRer ¥ Rt W filg O aEE w(x, y, 7) & w = 400xyz°
& x* + y? + 27 =1 ) Wag W I=aaq dgHH 91l
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b) If‘u-——lean'li—yztan_li,ﬁndﬂwvaluecf
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3. a) Find shortest distance from the ongin to the curve

x +4xy+ 6y =140

IA A a% x° +dxy+ 6y’ =140 g N gaan gh §1a
Hifa
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C du : HEen 3 Ao W g o)
b) Find dr W= x%a4 37, X = acost, v = heint
x x X x"
I+—4—+—+ b ——%.
2 5 10 n+i
iy 24y
dt R v =x" 4+ ¥, x=acost, v = brint b) Expand as a half range f(x) = x sine series and cosine
series for the interval 0 < x < 2.
A 0<x<2 P W f(x)=x a1 H@en 3R W
a) Change the order of integration in Il rz_';y dy dx and 5O ¥ H9 § g w0
0Jdr
hence evaluate.
cvaluate 6. a) Expand f(x)=xsinx, 0<x<2n as a Fourier series.

.{;I:;A.*Taﬁ’dr ¥ (HiEwur & B P a5 IR TR Wma‘mﬁﬂx}:xsim,n:xczﬂﬁﬁﬁﬂ
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b) Find the ap and a, if the function f(x)=x+x? is
b) Evaluate ([e****”dxdy over the triangle bounded by expanded in Fourier series defined in (-1, 1).
x=0,y=0andx+y=1. ag 3R a, W A FFT f)=x+x2 B (-1, DA
I={]__}):ﬂ 3“114'_]!2 ] ﬂ ﬁi ﬁm W J'IEZJ*J)'M qitllilail ﬁlh! JQEE" ﬁ |aﬁllml WWil
& odTe B |
7. a) i) If Aisaskewsymmetric matrix then show that 42 is
5. a) Test the convergence of the series b ¢ '
a2 A o faem Tafira anegg &, o Ramgy s 42 @
1+£+£+£+---+ e me
2 5 10 n+l
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[5]
i) Find eigen values of the matrix [S 41
i

5 |
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0 1 2
Find the inverse of |1 2 3| by using elementary
31 2
row transformations.
o 1 2
MR SfRT aRaH I SwEm aws |1 2 3 | o e
31 2

T T

Verify Cayley Hamilton theorem for the matrix A and

1 2 =2
hence find 4 'for|{ -1 3 0
0o -2 1

ITYE A & fog FHefl e udg & gaitg ¥ &k

1 2 =2
gafe -1 3 0 | & farw 4! @l
0 -2 1
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b) Test the consistency and hence, solve the following get

of equations.

x+2y—z=13
Ix—y+2z=1
2x—-2y+3z=2
x—y+z=-1

gl @ e Y ok gafere, wHftlawun & Frafafea
T P g

x+2y—z=3
3x—y+2z=1
2x—2y+3z=2
x=y+z=-1
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