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BT-102-CBGS
B.Tech., I & II Semester

Examination, June 2020

Choice Based Grading System (CBGS)
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) Verify Lagrange's mean value theorem for the function

( ) 22 7 10f x x x= − +  in the interval [2, 5].

AÝVamb [2, 5] ‘| ’$bZ ( ) 22 7 10f x x x= − +  Ho$ {bE b¡J«m§O

Ho$ ‘Ü¶‘mZ à‘o¶ H$mo gË¶m{nV H$s{OE&

b) If ( ), ,u f y z z x x y= − − − , prove that 0
u u u

x y z

∂ ∂ ∂+ + =
∂ ∂ ∂ .

¶{X ( ), ,u f y z z x x y= − − −  hmo Vmo {gÕ H$amo {H$

0
u u u

x y z

∂ ∂ ∂+ + =
∂ ∂ ∂
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2. a) Evaluate ( )2 1 2 2

0 0
x y dx dy+∫ ∫ .

( )2 1 2 2

0 0
x y dx dy+∫ ∫  H$m ‘mZ kmV H$s{OE&

b) Evaluate 
0 0 0

a x x y x y ze dz dy dx
+ + +

∫ ∫ ∫

0 0 0

a x x y x y ze dz dy dx
+ + +

∫ ∫ ∫  H$m ‘mZ kmV H$s{OE&

3. a) Find rank of the matrix

1 2 3 2

2 3 5 1

1 3 4 5

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

Amì¶yh 

1 2 3 2

2 3 5 1

1 3 4 5

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

 H$s Om{V kmV H$s{OE&

b) Solve the system of equations
3x + 3y + 2z =1; x + 2y = 4; 10y + 3z = –2 and 2x – 3y – z = 5
g‘rH$aU 3x + 3y + 2z =1; x + 2y = 4; 10y + 3z = –2 VWm
2x – 3y – z = 5 H$mo hb H$s{OE&

4. a) If 
2 2

1sin
x y

u
x y

− ⎛ ⎞+= ⎜ ⎟+⎝ ⎠
 then show that tan

u u
x y u

x y

∂ ∂+ =
∂ ∂

¶{X 
2 2

1sin
x y

u
x y

− ⎛ ⎞+= ⎜ ⎟+⎝ ⎠
Vmo àX{e©V H$s{OE tan

u u
x y u

x y

∂ ∂+ =
∂ ∂
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b) Discuss the maximum or minima of the function
3 2( , ) 4 2f x y x xy y= − +

{X¶o J¶o ’$bZ H$m C{ÀMîR> VWm {ZpåZð> ~VmB¶o&

3 2( , ) 4 2f x y x xy y= − +

5. a) Determine whether or not the vectors (1, 1, 2),u (2,3, 1),ν

(4,5,5)w  in R3 are linearly dependent.

kmV H$s{OE {H$ g{Xe (1, 1, 2),u (2,3, 1),ν VWm (4,5,5)w  R3

‘| a¡IrH$ ñdVÝÌ h¡ AWdm Zht?

b) Let V = R3, show that w is not a subspace of V, where

{ }( , , ): 0w a b c a= ≥

¶{X V = R3, Vmo àX{e©V H$s{OE {H$ w, V H$m Cng{‘ï>r Zht h¢, Ohm±

{ }( , , ): 0w a b c a= ≥

6. a) Find the Eigen values and Eigen vectors for the matrix A :

Xr JB© ‘o{Q́>³g A H$m Am°¶JZ ‘mZ VWm Am°¶JZ g{Xe kmV H$s{OE&

5 4

1 2
A

⎡ ⎤
= ⎢ ⎥
⎣ ⎦

b) Show that the following equations are consistent or not.

àX{e©V H$s{OE H$s {X¶o J¶o g‘rH$aU consistent h¢ AWdm Zht

5 3 14 4, 2 1, 2 0x y z y z x y z+ + = + = − + =

PTO
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7. a) Evaluate 
1 1 1

lim -----
1 2 2n n n n→∞

⎧ ⎫+ + +⎨ ⎬+ +⎩ ⎭
.

1 1 1
lim -----

1 2 2n n n n→∞

⎧ ⎫+ + +⎨ ⎬+ +⎩ ⎭

H$m _mZ kmV H$s{O ò&
b) Prove that

{gÕ H$s{O ò {H$

( , )
m n

m n
m n

β =
+

8. a) Find Eigen values of the matrix 

2 1 1

1 2 1

0 0 1

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

.

Amì¶yh 

2 1 1

1 2 1

0 0 1

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

 Ho$ AmBJoZ _mZm| H$mo kmV H$s{OE&

b) Find the characteristic equation of the matrix

2 1 1

1 2 1

1 1 2

A

−⎡ ⎤
⎢ ⎥= − −⎢ ⎥
⎢ ⎥−⎣ ⎦

Amì¶yh> 

2 1 1

1 2 1

1 1 2

A

−⎡ ⎤
⎢ ⎥= − −⎢ ⎥
⎢ ⎥−⎣ ⎦

Ho$ A{^bmj{UH$ g‘rH$aU H$mo kmV

H$s{OE&
******
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