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Que.1 Fillin the blanks.
(1) If fla,y) € f(a,b) , for all (z,y) € B R . then [ is said t0 have e point at (a,b) .
(a)Local extreme point (b)Global minirum (c) Global maximum (d) Constant value -
(2) Let EC R? and [ : E — R admits the first order partial derivative a6 (a,b) € E then

f(a,b) = fyla,b) = 0 . Defive A = fopla,b) B = foyla,b) and € = fy(a,b) then f(a,b) is local
minioum of fif e

(a) AC - B and A<0 (b) AC-BY>0and A2 0 (0) AC -~ B2 <0 (d) AC - B2 =0
@) floy) =2 4 g2y + 1% then fay = o

(@) 2> 0 w (O (@) 2o

(4) T = sz
@) L ) 58 () Nie (d) Nome
(5) - (1) = T ) = o | .
w 5@ ® (T © ) 57 f)
(6) T X (Tf) = e
@ 1 () 0 (© 1 (@ Nome
(7) F2(fg) = o
0)fFg-F Tg-9 1 ()T 295 Ty 99 1 (@) fF g+ 7 - Va+ g7  (Nowe
(8) V- (fVg) = o - |

@) [Vg+Vi-Yg () -1 Fg (©) [Vg=T g (@ Nowe
(9) n boolean Algebra.o 0 = |

@1 ® 0@ =@ |
(10) In boolean Algebra a.{@4 b} = oo -

@ b () & (@ atd (d) ab

Que.2 Answer the following ( Any Ten )
(1) Find stationary points of 37 + oy 4+t
(2) Find stationary points of (y —2)* + (&~ 2.

(3) Find stationary points of ?¥y*(1 — %~ - . Cp.tv)

10



(4) Define : Vectorial differential operator , Gradient of 5 scalar field ,Laplace equation , Unit tormal
vector | ,

(5) Prove that V( f9)=fVg+ vy .
(6) Find unit normal vector of following surfaces 2 — 4% +yYat (1,0, ).
(7) Find Curl 7 for = IF1=2 , where 7 = 47 + yi+ok, r= 17 .
(8) Prove it :_\75- (r"F) = (n + 3)r*, where F = 274 yi+ 2k, r= 7.
(9) Find ¥ . (?—g) » Where 7= a7 4 o7 4. 1k T =7,
(10) State laws of Boolean Algebrs, .
(11) State laws of complements in Booleay Algebra .

(12 Hatz=ptqg @+ 2= b+ 2 then prove that g = p , -

Jue.3 (a) A rectangular box open at the top is to have g volume of 32,3 | Find the dimension of hox 80
that the tota] surface ares is minimum |

{(b) Find the maxima and minima for the function 23 .+ ¥ — 3z — 12y + 20, if they exist .

OR

ue.d (c) Investigate the maxima and minimg, of the function f(z,y) = 43 + ¥~ 63z + y) + 12zy.

(d) Show that 224 — 322y + 12 has neither 5 maxinum nor & minimum at (0,0).

124 (a) Prove that Sz, y,2) = -2—_%—-2- is Harmonic function.
"ty

(b) Find direction derivative of Fla,y,2) = dgs® — 3z%%2 at point (2,~-1,2) in the direction of
a=2%—3f 46

OR

2.4 (¢) Prove that (z,9,2) = tan ! (E) is Harmonic function,
T

l\ 7 = - = T 7|
. =—;3—-,wherer=m+yj+3k = |7 .

(e} Find gradient of f(z,y) = (22 +y2 4 2%)? at point (1,2,3) .

(d) Prove that ¥ (

5 (a) Prove that V2( fg) = fvzg + gvzf +2Vf. Vg,
(b) Prove that ¥ - (g X0 =5-(Vxg)-g. (Vx3).

(©) If f(z,y) = log(a? + y%) then prove that . V==

OR
' (d) Prove that . (fVg) = fvzg—;-'ﬁf - Vg . Hence prove that V. (fVg ~gi)l.i= fvzg hgvzf .
{e) Verify V. (fo) = £(¥. 0)+3-V/ for J=e" and 5 = azt + byj + 2k |

@

ead




Que:6 (a) Prove that in Boolean algebra , ever

y triple of elements a, b, ¢ satisfies the identity
ab+be+ca={a+b)(b+c)(c+ a).

{b) Prove that in Boolean algebra B » Prove that (a+ b)Y =o't/ |V 0,be B .

(¢) Find the boolean function of switching circuit given below and simplify it .

|
p’ — P P

"

- )

OR

Que.b (d) If @ < b in boolean algebra B , then prove that o + be = bla+c),¥ abeceB.

(¢) In every Boolean algebra B, prove that a(bc) = (ab)e ,Y a,b,c€ B .

(f) Find the boolean function of switching circuit given below and simplify it .

C. b : {
Y b ¢ d
e < ‘J'
Q—C
o - o ¢!
AR ¢ J!
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Que.1 A=A [Aseudl Gualal 53] wiiell syonL yzl,

(1) ol fo,9) < fle,b), odfil oy (3,9) € F € R? 4l 6l ,di (6 (3,b) WA f A eoveveecenee. Sl
(a) disc visiZln [Gg (b) o€loid agdi () ogiote HedH (d) 2un Bud

(2) sl B C BP it oid f o B — Rl (a,b) € B wal 2l aidl widlie [sad s di fo(a,b) = f,(a,5)=0.54
A= foi(a,b) B= fo,(a,b) ¥4 C = f,(a,b) €A ¥ e Git dl f{a, b) Qs agdH 2

(@AC — B*and A <0 (b) AC—B?>0and A > 0(c)AC — B? <0 (AC — B* =0
(3) o flz,y) =2t + 2Py +y? G dl oy = oo WAL

(@) 22 (b) 2y (o) 4y (d) 2x

@ [V g+Vf Vg () ¢TF-Vf Vg (0) fT¢-VF V(@) sSun fu»_ﬂ
(9) oif@a wiltaredl Hia 4+ a = e LI
@ 1 (b) 0 (¢ 2a (d) a

(10} ojfedq ilesyail Hia(a +5) = ... 2414,

Que.2 AL Urddi ayeiet vl (oM 23)
(1) ¥ + 2y + * AL 2344l [Ggadl il |

(2) (y — z)* + (2 — 2)* L 24d) [Ggll bl

o

Cporo

20




2

-

(3) 2B3yH1 -~z —y) Al 22243 [Gigdl o, |

(4) <l widl : [Ase (differential) iivlez v Foanal 4 ndlsi, e diile wd

(5) Mold 520 5 V{fg) = fFVg + gV f 2.
(6) 2% = d{z? 4+ 9*) wrel (1,0, 2) (g W 432 Ale el Al
| (7) Curl o WML, &i 0 = FIF{™%, WdF=gid+yj+zk,r=78.
(8) WlRd s 5 V- (r7) = (n + 3)r™, @A T =zt yj+ 2k, 7 = 7],
(9) V- (;) ML, sl T = a7t yf 4+ ok, 7= |7 D
(10) ohfénq 2ilesrolll (Aam avil
(11) o4y vilesyallu] <azdnl (complements) (n cm :

(12) ojfaad vilesyollnisfio+ o =b+z & at o' = b+ o <lddiAleid 205 g = baly,

Que.3 (a) 32m? se A dol AR ellsyu Guell vied, 8, syl 2] uEU 21RAL gadm 2y dl olis 3T AL

(b) z° + ¢ — 3z — 12y + 20 (A5A 112 HedH A dud [FHd Ml

OR
Que.3 (c) flz,y) =2 +° = 63(z +y) + 12zy [A521 H2 Had v dedn Bud sl |

(d) 2z — 3z2y + ¢ (35 (0, 0) [oig wid Hadn vl agdy (E3d wodl el

T

Que.d (a) dildid 525 fo,y, 2) = ¢iHIAs [dhs 8

IZTy

™

(b) f(z,y, 2} = 4z2® — 32%y%2 A1 (2,-1,2) Blg WA 24 & = 20 — 37 + 6k -l @au}u NRSERERCPEREN N

OR
Que.d (o) Uod si s flz,y, 2) = ) GHlias (AHYL O

e — 1 T - s T _
(d) m[&maav() :w% ST =xi b yj + 2k, v =7
T

(8) flz,y) = (2% + 47 + 222 W2 (1,2,3) [ WL V£ il

Que5 (@) WA AIV (fg) = fV g+ 9V f+2VF Vg

s

(b) Wi 505 V- (T x @)‘mﬁ-(VXﬁ)ﬁﬂ-(vxﬁ).
(c) sl flz,y) = log(z® +¢*) iz dl wifdid i 5 (Vj)_v f=0.

OR

-

Que.5 (d) WedsUEV . (FVg) = fV g+ V[ V. d-l Guzell uilcid 5

(&) 25020l : V- (fi) = f(V - 0)+5-VF ol f = ™ A0 = azi + byj +czk 9.

®

V3 (fTg gV ) =iV a—aV f.

sa



Que.b (2) w@ud JiEeroll Hi £35 a,b, ¢ W2 UAA 52 5 ab +:be +ca = (a + b)(b -+ c)(c + a) AA.

(b) oiféiu HRorolt B €2 UURA U5 (a+8) =o'V, V a,bE D

(c) A3 2Ariell w2 ni2 oyfdaq (8 bl vid 2 Rftagin sl

|

Pi Pi . P

o

1

N

OR

Que.b (d) oiféid Weswoll B, svla < b dluBd RUsa+be=ba+c) ¥V, abce B,

(2) olf&n4 ildayeil B 112, HMldHA 5205 albe) = (ab)e, Va,b,c € B .

-

(0 A3 wutel 2Fz w2 oiffnq [ Wl wd 34 Filfles s,

- b
/! i
jo_ D-H“‘—"' (_ P!
f
< d ——mm
C 65
o C '
|
414_' Loy -
i i
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