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Que.l Fill'in the blanks.
(1) If f(z,y) = 2* — 222 — 2y® 4 4zy -+ y? then stationary points are ...,

(a) (0,0) (b) (0,0), (VZ,—v3) (o) (V2,v2) (d)(0,0), (vV2,—v2), (-V2,v2)
(2) If f(z,y) = 2° + y® — 63z — 63y + 12zy then fyy=......
() 6y (b) 63y (c) 3y* (d) None

(3) Let E C R? and F: E — R admits the first order partial derivative at (a,b) € E then fm(a, b)
fyla,B)=01if f =........

(a) has local extremum at (a,b) (b) is constant (c) zero function(d)differential function

(4) A unit normal vector to the surface f{z,y,z) = 0 is defined as 2 = ...

Vi

lvf| (d) None

(@) VI (®) [Vl (o)
{(5) .. is Laplace’s equation.

(a) V2f>0 (b) VA/<0 () Vif=0 (d) V¥ =Vf

(a) T2 (b)) Wil (c) iz (d) None
(1) V- (fVg)=...

(8) [Vg+V[ Vg (b)gV'sf ~ V1 Vg (0)fV g- Y Vg (d) None
(8) If 7 = zi + yJ then % =

@i 0 F ©1 (@& ity
(9) In Boolean algebra a- a = ............

@ 1 () 0 (& o (d 2a |

Que.2 Answer the following ( Any Ten )
(1) Find stationary points of ety 6+ 12
(2) Find stationary points of 2* 4 2y + W2z +y.

(3) Define Extreme point , Stationary point , Saddle point .
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(4) Prove that V(f —g) =V f - Vg .
(5) Prove that V(fg) = fVg+ gV f.

(6) Prove that ¥V (g) = gy—j—é;—f—vﬁ
(7) I f(z,y) = log(? + y?) then prove that Vf = 0.

at (2,3).

(8) Find gradient of fmy:tion flz,y) = " f’lf_ 7
{9) Prove that V(f +¢) =V [ + Vg.
(10) For every element a & b in Boolean algebra B,prove that (i) a+1=1 (i) o -0=0.
(11) Define Boolean Algebra and state its Properties.
(12) Simplify the function z + =y’ and then draw the network_ represented by them .
Que.3 (a) Show that y2 + 2%y + 2% has a minimum at (0, 0).

(b) Show that (y — z)? + (z — 2)* has minimum at (2, 2).

OR

Que.3 (c) Show that 22* — 32%y + y? has neither a maximum nor a minimum at (0,0).

(d) A rectangular box open at the top is to have a volume of 32m® . Find the dimension of box so
that the total surface area is minimum .

Qued (a) Vf(r)= fl(r)\Vr = ff(?“); , where 7 = 21+ yj + zk , r = |7

— {1 7 - - .
(b) \7’(;) :ggg , where 7 =zt +yj + zk ;r = |7}

OR
Que.4 (c) Find direction derivative of f(z,y, 2) = 22%4+3y*+2? at point (2,1,3) in the direction of & = 52k .
(d) Find unit normal vector of surface 22 = 2% + 4% at (3,4,5).
Que.5 (a) Prove that V- (f¥Vg) = fV g+ ¥V f Vg . Hence prove that V- (fV9—gV]) = fV9-gV') .

(b) Prove that V- (E x 1) =5 - {(V x @) — - (V x 7)

OR.
Que.5 (€) Prove that V x (f7) = f(Vx 0} +Vf x v .

@) Verify V. (f7) = SV 8+ 6 -V§ for f=e*¥ and § = 21 + 2 + 3k
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' Que6 (a) If a and b are elements of boolean algebra B3 satisfying the relation a < b then prove that

a+be=bla+tc),VcEB. 5
{b) Find the boolean function of switching circuit given here and then it's equivalent simplified
cireuit, also draw the simplified circuit. 5
X -w:— ¥ N o— Y
X o ¥ K m— Y
o
L
OR
Que.6 (c) Prove that for everya & be B, (aby =a + 1V & (a+8) = a't. 5
{(d) Find the boolean function of switching circnit given here and then it's equivalent simplified
5

circuit, also draw the simplified circuit.
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