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BT-102 (GS)
B.Tech., I & Il Semester
Examination, June 2025
Grading System (GS)
Mathematics-1
Time : Three Hours
Maximum Marks : 70
Neore: 1) Attempt any five questions.
fesT gTa me=l &t gar Hifdmwi
i1) All questions carry equal marks.
T Hedl & wHE I §
1i1)In case of any doubt or dispute the English version
question should be treated as final.
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I. a) Provethatarectangular solid of maximum volume within
a sphere is a cube.
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by Ifw=tan"
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Show that the surface arca of solid generated by revolution
of the loop of curve x = Ly =1- !",/3 about the x-axis
15 3.

Rrg B fram x =1L y=1-/3 Sga® x-A4 &
aier gt R | a9 et Gk & gER & 3 T
gl

Change the order of integration in the following integral
and then evaluate

= e THEdd o5 1 SR SadT A1 Sid hIoTg|

Find the Fourier Series for f{x)= x+x%in (—m.m)

f(x]:x-}-.rz;(—:?r..?r} WWW%I

Find the half range sine series for
S (x) = x(7 —x)in(0, 7). Hence Deduce that

S S "
P 35T 32
Fx)=x(x-x);(0,7) o for artd—2ioft Sine S@e &1
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[3] (4]

ap  Let Wy and W, be subspaces of a vector space WV oang {2 =2 2
assumc that W, MW, = {[}} et wy e W and w, « W, 5. a) Find Eigen Valuc and Eigen veetors of | 1 1 1
o -1
be such that wy # 0 and w, # 0. Prove that §w,. wolis Ll 3
linearly independent.
2 -2 2
T AT W 3R W, Ues afe gnfe v & Igwmfe ¥ s U1 1| 3 sifrerneOre A e Sifensore Ties
W MW, = fo} g1 g i w, e W, affz w, e W, U _ |t 3 -1j
s B w, o O 3t w, #0 gf g &Hifar ). wo ﬁlﬁfﬁlﬁnl
g w9 | waa § 3 -1 1
b)  Let Wy and W, be subspaces of a vector space V. b) Diagonalizable the matnx L—l 5 31}
1 =1
i}y Provethat W, [ W, is a subspace of V.
r3 -1 1]
i1}  Give an example to show that W, L'W, need not he 1 5 -—1|8fgEw T faesftta
a subspace of V. 1 -1 3]
i) Is W, "W, a subspace of W7 6. a) Reducethe matrix
qrE Sffam W, 3k W, e wfee waf v guaafe §) 3 2 _l—l.
4 2 6
i) Tag Hifar s W, MW, , V & 3uaaE € |7 4 5J
... L . o to the normal form, hence find 1ts rank.
i) aaaalir‘faaf?—rqqmmérﬁﬂq.% W, UW, &t v | o = PN — o ¥ _—
o] ITHEAE g & anasaear T8l g1 . ffe
_ 3 2 -1
o , ;
iii) T OW, VW, V3 IgEaE E7 42 6
7 4 5|
“omtd...
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b) Find the first 3 terms in the Maclaurin series for
AencilR= 3igen ¥ 9get 3 9 #1d HIfog)
i)  sin®x

i) xe™

investigate for what values of 4 and g, the simultaneous
equation

X+y+z=6

x+2v+3z=10

x+2y+Adz=pu

Have

i) no solution

i) aunique solution

i1i) an infinite number of solutions

AR L T ol & e gaefers wfiewor sig a3
x+y+z==6

x+2y+3z=10

x+2yv+Adz=u

i) IS & T8 &

i) P FAfedrg g1 &

iii) 3w o gt ¥
b)

ata= 1.

a=1R BT HaT x* +x-2 F Biw e At =g
Hhiforg| '
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Find the Taylor series for the function x* + x — 2 centered

(6]

e

2. a}- Evaluate J; j-j >

[ [ s e

{ X IJ_:l
: ~2
' &<z 1
b) If x¥p¥z" = C thenshowthat *:E = —{xh&gex}
o2z —1
afy x*3¥z* =C o gufza &5 P —(xlogex)
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