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BT-102
B.Tech., I & II Semester
Examination, December 2020

Mathematics-I
Time : Three Hours

Maximum Marks : 70
Note: i) Attempt any five questions.

{H$Ýht nm±M àíZm| H$mo hb H$s{OE&
ii) All questions carry equal marks.

g^r àíZm| Ho$ g_mZ A§H$ h¢&
iii) In case of any doubt or dispute the English version

question should be treated as final.
{H$gr ̂ r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ̂ mfm
Ho$ àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. a) Find the first four terms in the Expansion of ( )log 1 sin x+
by Maclaurin’s theorem. 7
‘¡³bm[aZ à‘o¶ Ûmam ( )log 1 sin x+  H$m àW‘ Mma nXm| VH$ àgma
H$s{O¶o&

b) Find the Maxima and Minima of the following function.
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2. a) Evaluate 7
kmV H$s{O¶o
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b) Evaluate 7
kmV H$s{OE
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3. a) Test for Convergence the series. 7
loUr Ho$ A{^gaU H$m narjU H$s{O¶o

1 3 5
...

1.2.3 2.3.4 3.4.5
+ + + ∞

b) Obtain the Fourier series for ( ) xf x e−=  in the Interval
0 < x < 2π. 7

’$bZ ( ) xf x e−=  H$m ’y$[a¶a loUr ‘| àgma H$s{O¶o A§Vamb
0 < x < 2π  ‘|&

4. a) If W1 and W2 be two subspace of V(F) then show that

1 2W W∩  also subspace of V(F). 7

¶{X W1 Am¡a W2 g{Xe g‘{ï> V(F) Ho$ H$moB© Xmo Cn-g‘{ï>¶m± h¡&

Xem©B¶o 1 2W W∩  ̂ r V(F) H$s Cn-g‘{ï> h¡&

b) Show that transformation 2 3f : V (R) V (R)→ . Which is

defined as ( , ) ( , , )f a b a b a b b= + − ,a b R∀ ∈  is a
Linear transformation. Find Range of T, Rank, null space
and nullity. 7
Xem©B¶o {H$ ê$nmÝVaU 2 3f : V (R) V (R)→  Omo {ZåZ àH$ma go
n[a^m{fV h¡ ( , ) ( , , )f a b a b a b b= + − ,a b R∀ ∈  EH$ a¡{IH$
ê$nmÝVaU h¡& kmV H$s{O¶o T H$m n[aga Om{V, eyÝ¶ g‘{ï> Ed§ eyÝ¶Vm&
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5. a) Find the Eigen value and Eigen Vector’s of the matrix

3 4 4
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{ZåZ Amì¶yh 

3 4 4
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 Ho$ AmBJZ ‘mZ Ed§ AmBJZ g{Xe

kmV H$s{O¶o&
b) Test for Consistency and solve. 7

g§JVVm H$m narjU H$s{O¶o Ed§ hb H$a|&
5x + 3y + 7z = 4
3x + 26y + 2z = 9
7x + 2y + 10z = 5

6. a) Expand loge x in power of (x – 1) and hence evaluate
loge 1.1 correct to four decimal places. 7
’$bZ loge x H$m (x – 1) H$s KmVm| ‘| àgma H$s{O¶o Ed§ loge 1.1

H$m ‘mZ kmV H$s{O¶o Xe‘bd Ho$ Mma A§H$mo VH$&

b) If 1 x y
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7. a) Prove that ( , )
m n

B m n
m n

=
+

. 7

{gÕ H$s{O¶o ( , )
m n

B m n
m n

=
+

b) Find the area lying between the parabola y = 4x – x2 and
the line y = x. 7
nadb¶ y = 4x – x2 Ed§ aoIm y = x Ho$ ~rM H$m joÌ kmV H$s{O¶o&

8. a) Verify Caley-Hamilton theorem for the matrix

1 2 1

0 1 1

3 1 1

⎡ ⎤
⎢ ⎥−
⎢ ⎥
⎢ ⎥−⎣ ⎦

 and find the Inverse. 7

{ZåZ Xr hþ¶r Amì¶yh Ho$ {b¶o H¡$bo-h¡{‘ëQ>Z à‘o¶ H$m gË¶mnZ

H$s{O¶o Ed§ à{Vbmo‘ kmV H$s{O¶o&

1 2 1

0 1 1

3 1 1

⎡ ⎤
⎢ ⎥−
⎢ ⎥
⎢ ⎥−⎣ ⎦

b) Define rank of the matrix. Determine the rank of the
following matrix. 7
Amì¶yh> H$s Om{V H$mo n[a^m{fV H$s{O¶o, {ZåZ Amì¶yh H$s Om{V kmV
H$s{O¶o&

0 1 3 1

1 0 1 1

3 1 0 2

1 1 2 0

− −⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥−⎣ ⎦
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