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Mathematics - Il [IMA 121]
Marks: 100 Duration: 180 mins.

Answer 5 out of 8 questions.

Missing data, if any, may be suitably assumed
b Sxyz 0
If xyz = 8, find the maximum value of 1=———
A) X+2y+4z

B 7
) Using Gram Schmidt orthogonalization process, construct an orthonormal set of @

basis vectors, from the given set of vectors (1, 1, 1) (0, 1, 1) (1, 0, 1)

C) (6)

0 1 2
Find the inverse of the matrix A = [1 0 3], using elementary row
4 -3 8
transformations, if it exists.
2) . . . @
Test whether the following set of vectors form basis of R3, if so express
A) (1, 2, 3) in terms of basis vectors (1, 1, 0), (1, 0, -2), (1, 1, 1).
B) Solve the system of equations using Gauss elimination method: ™
X +y+z=8, 2x+3y+22=19, 4x+ 2y + 3z =13
) 3 5 ®
Verify Green’s theorem in the plane for j(xy+y* ) dx + x“dy where C is the
C
closed curve of the region bounded by vy =x and y = x2
3) . . ™
Using Gauss divergence theorem evaluate
A) _”F-Hds where F= 4xzi — y%j + yzk and S is the surface of the cube bounded
byx=0,x=2,y=0,y=2,z=0, z=2
B) ]
Evaluate [ [~ e™" e ¥ dy dx.
o) , , ©)
Find the area enclosed between the curves ¥~ =4ax and X~ = 4ay.
K a NaTE @
Evaluate [/ [) v*/x? + v2dydx by transforming to polar coordinates.
A)

B) ]
If u=f(r) where r = /x + y> show that

a*u ﬁ'zu_ " 1oy
ﬁ‘i'ﬁ—f () +-f'(r).
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5)

6)

7

8)

C)

A)

B)

©)

A)

B)

C)

A)
B)

©)

A)
B)

C)

Show that A = (bxy + 22 )i+ (3x2 -z )] + (3xz2 - y) kis irrotational.

Find ¢ such that A = V¢.

If H=f(v—zz—x, x—1v) prove that z—:+z—j+z—f=0

(6)

)

@)

Evaluate HA-HdSwhere A=18zi—-12j+3vk and S is that part of the plane

2x+3v+62 =12 which is located in the first octant.
Prove V1" =n(n+Dr"? , where nis a constant.

If R is the region bounded by the circle x* + y* = 1 in the first quadrant,

evaluate ﬂ"ﬁj"E l” — dy dx
LY

Change the order of integration and evaluate f:'

Prove the relation between Beta and Gamma function [3(]]1,11) =

. State and prove Green’s theorem in xy- plane.

If the kinetic energy T is given by T =2 mv? find approximately the change in T as the mas
changes from 49 to 49.50 and the velocity v changes from 1600 to 1590.

If z = log(x* + xy + ¥*) show that x :—_i -I-}';Tz =2

Find the volume of the sphere x* + y* + z* = a* using double integration

Test for consistency and solve:
X, —2x, +4x, =9

X, —x,+2x, =06

Find % if x¥ —y* = ¢ using partial derivatives

['(m) I'(n)
['(m+n) °

(6)

@)

)

U]

@)

(6)

@)

@)

(6)
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