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C.B.S. (Fourth Semester)
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Note: Attempt all sections as directed.
(A)O
(Section-A) (B)1/2
(0.5 marks each)
(C)1/4
Choose the correct/most appropriate answer and write (D)1
in your answer book:
4. Theset R"iscalled the oflinearmap T:R" — R™.
1. Directional Derivative is used to calculate the
of the surface z = f(x,y) (A) Codomain
(A) Gradient (B) domain
(B) Angular velocity
(C)Range
(C) Slope
(D) None of the above (D) Image
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is a surface in the Euclidean space R®which
is defined by a parametric equation with two parameters

r:R*> — R’.
(A) Paraboloid
(B) Parametrized surfaces
(C)Cone
(D) Sphere
x2-y?= 25 in Cylindrical Coordinates
(A) r= 25 cos (26)
(B) r’=25tan (20)
(C)r2= 25 cosec (20)

(D)r2= 25 sec (20)

Suppose X and Y are vector spaces and A€ L(X,Y).
The null space of A, N (A) is the set of all x € X at which

(A) Ax = b (constant)
(B) Ax=0
(C)Ax=1

(D)Ax Z0

P.T.O.

8.

9.

10. All the critical points of f (x,y)=xsiny is

[4]

The Inverse function theorem states thata
fisinvertible in a neighbourhood of any point x at which
the linear transformation £ '(x)is invertible.

(A) Continously differential mapping
(B) Differential mapping

(C) Continous mapping

(D) Discontinous mapping

At a critical point, the gradient Vf is
(A) One

(B) Non-zero

(C)Zero

(D) %

(A) absolute maxima
(B) local minima
(C) saddle points

(D) local maxima
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Among all rectangular boxes with fixed surface area of
10 square meters, there is a box of largest possible vol-
ume. Then x (length) is

(A) V2/3
(B) V1/3
(C)5/3
(D)7/3

A point that is either a local maximum or minimum point
is called

(A) global minimum
(B) global maximum
(C)a extremum

(D) a local extremum

The value of ff (1—x)dxdy where the region Ris [0,1]
x[0,1] is_R

(A) 1/2

(B) 1/3

()17

(D)1/4

P.T.O.
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14. The volume of the ball x> 4 y* +z* < R? using spherical

coordinates is
(A) 47R*/2
(B) 47R° /3
(C) 47R* /5
(D) 47R* /7

15. Let f:[a,b] — R be bounded with a<b. Say that f is

Darbouxintegrable on [a,b] if
(A) L) <U(f)
(B) L(H)>U(S)
(C) L(NH=U(/)

(D) L(f) <U(S)
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16. If £ (x)is continous on [a, oo ) then 19. Green's Theorem in a plane is a special case of

jf( ydx =1i jb'f( )d (A) Divergence Theorem
x)dx = lmy_, x)dx
" ) T (B) Stokes Theorem
(C) Gradient Theorem
R —b
(B) ff(x)dx:hmbﬂ’ff(x)dx (D) Scalar Theorem

20. The to R" at P is the set of pairs TpR" =

{p,v): veR'}
(A) Constant vector field

o b
(C) f f(x)dx =lim,___ f f(x)dx

(B) Vector field

o b
(D) ff(x)dx:limbﬂfooff(x)dx (C) Tangent space

(D) Contangent space
17. R=xl+yJ+zK'then VR =

(A) 1
(B) 2 (Section-B)
(C)3
(D)0

(0.75 marks each)

Answer the following very short answer type questions

18. When the circulation of F around every closed curve in a

region E vanishes, F is said to be in 2-3 sentences each :

(A) Normalin E 1. State Taylor's theorem in several variables.

B) Solenoidal in E

(B) Solen 2. Compute the directional derivative of function f(x,y)=x?+y2-
(C)lIrrotationalin E 3xy? at pt. (x,,y,)= (1,2) in the direction of the unit vector
( —

V272

D) Smoothin E parallel to the given vector | _ 1 ﬁ]
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Obtain the equation of the tangent plane in parametrized
surface.

Write about Spherical Coordinate System.
. Analyze the critical point at the origin for g(x,y) = x2+3xy+y?
Write about Lagrange's Multiplier Method in space.

Express (a) the surface xz = 1 and (b) the surface x?+y?-
z2 =1 in spherical coordinates.

o 1
For what values of p does the integral J: X—de converge?

Write about Differential Forms of Gradient, Divergence
and Curl.

A A A
A =x%zi—2y’Z" j+ xy’zk; find V.A(divA) atthe (1,-
1,1)

(Section-C)

. Verify Green's theorem for

[10]

Show that the graph of a real valued function f (x,y) is
the image of a parametrized surface.

Write about Spherical coordinate System.

Find the critical points of the functions f (x,y) = x?- y2+
Xy + X-y

Define Maxima and Minima for the functions of two vari-

ables with examples.

x> — y*)dxd
Evaluate v[;f( Y )xdy where D is the square with
vertices (0,0), (1,-1), (1,1) and (2,0) using the change of

variables x=u+v, y=u-v

Evaluate J;f *y dxdy , Wwhere A is the domain bounded
by x-axis, ordinate x=2a and the curve x2 = 4ay.

[ 16w+ 3+ xdy)

where C is bounded by y=x and y=x2.

= 3413473 i i 2
(1.25 marks each) 10. If F= grad(x®+y°+z3-3xyz), find div F~
Note- Answer the following short answer type questions
in <75 words:

1. Expand f (x,y)=x¥in powers of (x-1) and (y-1) and (y-1)
upto the third degree terms.
u-+v d(u, V)

, find =~
u—v I(x,y)

2 If x=uv,y=

F - 1409 P.T.O. F-1409
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(Section-D) Write the properites of Double Integral.
(2 marks each) 5. State and prove Stoke's Theorem.
Note- Answer the following long answer type questions OR

using 175 words: AA A
Find the integral of F(x,y,z) = zi—xj— yk around the tri-

1. Write about Partial Derivative. angle with vertices (0,0,0), (0,2,0) and (0,0,2) using stoke's
theorem.
OR
Write about Total Derivative.
2. Write about Cylinders.
OR
Write about Spheres.
3. Write about Saddle Point.

OR

A rectangular box, open at the top, is to hold 256 cubic
centimeters of sand. Find the dimensions for which the
surface area (bottom and four sides) is minimized.

4. Write about Riemann Integral? Prove that the constant
function f (x)=1on[0,1]is Riemann Integral.

OR
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