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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

Note: 1) Attempt any five questions.
faF=g1 gt weAl =t ga1 Hiforv
i1) All questions carry equal marks.
a1 meAl & w3 §
1i1}In case of any doubt or dispute the English version
question should be treated as final.

et oft R & w3E arera faare 6 fRufey o sirelt s
& U9 ! e J=T ST

P I. a) Provethatarectangularsolid of maximum volume within
a sphere is a cube.
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b) Ifw=tan then prove that x — + y
xX—¥ ox &y
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afe u=tan"' T2 fig Fifdm .'cf-r—{.*}'@
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a)  Show that the surface arca of solid generated by revolution
of the loop of curve x = £y =1- !"fE about the x-axis
15 3.
frg BT e am x=12.y=t—1/3 H @ x-AT D
e gui F & T aTet ST @f gETT &Fwet 3 Il
2l

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

= fRura THEe P 9 ageTdN SEdT H19 ST iy

e dvdy
E][J- log v
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3. a) Find the Fourier Series for f(x)=x+x%in(-m,7)

fx)=x +xt (—m.m) BRI Yol ST oY

b) Find the halfrange sine series for
f(x)=x{x - x)in(0, 7). Hence Deduce that

N o
P38 32
F(x)=x(7x—x);(0,7) & fore aref—2oft Sine &@et sid
S N oz
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4. a) Lot Woand W, be subspaces of a vector space 'V oand 2 =2 2

assume that W, MTW, = {0} . Let w, € W, and w, ¢ W, ) 1

h

a) Find Eigen Value and Eigen vectors of | 1
3 -1
be such that w, =0 and w, # 0. Prove that {w,, w1 is Ll

linearly independent.

2 -2 2
A T W, 3R W, U wfte waf v & Soemiy § 6 [1 1 1 —‘ ¥ arfroneifors A 2 SfeTafin afe
W MW, = {0} BIam i w, e w, 3k w, e W, 22 _ 1 3 -1
g fs wy o= U AR w, =0 %f I CETELJ‘TQ feh P, e, nglﬁﬂql
e w9 4 oA 8 3 -1 1
b) Let W, and W, be subspaces of a vector space V., b} Diagonalizable the matrnx L—l 5 ;l—l
1 =1 |
i} Provethat W, [1'W, is asubspace of V.
rs -1 1]
i1}  Give an example to show that W, L W, need not be 1 5 1| #fgEw a1 faesfofa BTt
a subspace of V. 1 -1 3]
i) Is W, VW, asubspace of V7 6. a) Reduce the matrix
a1 S W, sl W, T |fee Wi v & saaafe § 32 -1
4 2 6
i) fag Aifam 5 W, MW, , V &1 IuaafE € |7 4 EJ ~

to the normal form, hence find its rank.

i) g gl & fom v SeEm s s W, U W, @t v &@wamﬁqﬁﬁﬁﬁmmmﬁhmﬁ|

T ITEHTY g h arEegdar T8 21

_ 3 2 -1
i) FE W, LW, VB IgEER 2 7 4 2 6 ;
7 4 5|
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b) Find the first 3 terms in the Maclaurin series for
Aehel = 3gel] § Ugel 3 U 3119 HIfag|

i) sin®x

. a :l::,E'_'T
8. a) Ewaluate _[U E—

x J_—‘

i) xe™=

[7 755 e e

0

X }_::

7. a) Investigate for what values of A and u, the simultaneous . 52 p
equation b) 1f x*p”z" = C then show that Z === —(xlogex)
X+y+z=6

"‘27 =1
x+2yv+3z=10 afy x*3¥z* =C a’la&ﬁsﬂﬁﬁ-;" =—(xlogex)
X+2y+Az=pu ay
Hawe

) e s of ok o8 ok
1) no solution
i1) aunique solution

i11) an infinite number of solutions

AR u b for Al & fore gvemfers wrfiewor sitg 9|
x+y+z==6

x+2y+3z=10

X+2y+Az=pu

i) IS gt Fdl 8
i) b safedly g &
iii) ard e ¥ g &

b} Find the Taylor series for the function x* + x — 2 centered
atag=1.

a=1WR HTF T x* +x-2 F Bw 2ex Sof =19
Hhifo '
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