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B.Tech (Mechanical Engineering) -1 SEMESTER

MATHEMATICS - t ((;alculus and Linear Algebra]

E BSC-103A) e -
“Time: 3 Hours ( Max. Marks:75 -
I"str"‘c.ﬁoﬂs-‘, 1. Itis compulsory ta answer all the questions (1.5 marks each) of Parr -Ain s}_mrt,
B 7 Answer any faur questrons from Part -B in detail. '

3. D {ﬁ'er ent sub- -parts of a questwn are to be artempted ad;acentm each other

RY
Ql @) Fmd the volume of the schd generated by revolving the elhpse - "(1.5_J
. S o )
| = tat!

e o a>bbethema_]orams » | ‘
| M Evaluatef e“"“' smx dx % if.'it exists. -~ | (1.5)
: Evaluate 1 i s P 5 i - (1.5)
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_ . i N _ _x—st X £ s
(L="T0) SwteRollés Theorem. ~ -~ (15)
(e) State Parseval’s Identity " % T & 3

_Wfthe convergence of the following sequence g2 o me . @8} -
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() Provethat ' ek @Sy
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Where @ is a scalar point ﬁmctlon L ; L e
((h] If ._ ; | " 4 i % (1.5)

; i & -T. Sx??«_*.yz-i—z
- Then prove that, -
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5)1] * Find the eigenvalues 0
§ ' . A

N

of the fo]]owing matrix:

: ..f 3L —4 ' 4 4

1. -1 3

() StateRank-Nullity Theorem.

[b) Prove that,

ﬁtm )—

fb]

Q3 (a) Using Taylor s theorem, prove that

éﬁz (a) Find the Evoiute of’ the rectangular hyperbola :

Xy= c

I‘m 'n
T'{m +n)
X

et

g [b) Usmg Mean Value Theorem show that
; . X
voE _ ) x “» tf}gﬁ (1+XJ .:7‘ x_

}n_} 0, n> 0
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/Q4 [a] Find the half range sine ‘series for
- =% (Jr x)
in the mtarval (0, ™ ) and hence deducethat .
1. 101 -
1'3 TEm i T 32
Discuss the convergence of the e p- series .
Z n O’ K >0

n=1%

.

.5

®
o

@

8

@

Q5. (a] " rectanguleir box open at the tOP: is to have a vo]ume of 32 cc. Find dimensions of . (8)
: the box whicih requires least amount of materia] fDr its construction.
(Use Lagran;ze’s method of multiplier) :
- (b) Find the max; rimum and minimum value of the follomng function:
~ sinx siny sin(x +7y)
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_Q6 (@ Dlagonahse the matrix A by means of an olrthﬂgoilal transfomatllon
3 .k
@ T
1 =% 3

®) Find all non-trmal solutions of the followmg system of lmear equations: ™

~ _ ?x+y 2z2=10 5 2 o
B i L S ®

| I R T
fm'r(m*i) o 22m-— a2
'ﬁb] Fmd the maxima and mxmma of the ﬁmcnon = | ; 2t | @)

Q) L -10:.:6— 24 x>+ 15x* —.40x® + 108

() Fmd the\radlus of convagence of the series:

| M . ew =t nn L e ATy = (3)
(d) Find the dwergence and curl of the fouowmg vector a“hepm o =k ” S d
v:xyz;+3x37}+(xz —y Z) k e

fe) Fmd the rank of the foﬂowmg matrix:

Loy ! C gz -t =B # .0 T
L A:E § =2 —7 B B3
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