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C}43 SARDAR PATEL UNIVERSITY

B.Sc.(SEMESTER - 111 ) EXAMINATION (NC){OLD COURSE)
Wednesday , 6" Jan, 2021
MATHEMATICS : USOSCMTHOl
( ADVANCED CALCULUS )

Time : 2 : 00 to-4 : 00 Pm Maximum Marks : 70
Que.1 Chouse the correct option to fill the following blanks El{)}
s
(1) For the carve y = —7, d% = s .
(a) 2 () 1 (c) V2 (dy -2
(2) Tf region R is represented by o < = <b; filz) <y < fale) then fff L) dady = e
Ja2) bd fa{z} b b fa2(x)
(a)] { Hazy)dydz (b ) [ fleyydedyle) [ ] flvy)dudy () [ [ dydz
a fi{r) e c filz) o @ filx)
L2
(3) [ [dudy = o
0o
(a) 1 (b 0 (& 3 &y 2 g

{4) Area of plane reglon in caltGSIall form is glven by A=
1
f[ld’[’-’ryd’tj {b} - f[a,dy y dx) (c) = j[rd’y+yd1] (&) = f[;lfd.’l?—*ydy]

(5) Avea of limacon 7 = = a(1 + cos 8} in the first and Se(,ond quadrant 18 A =
3ma’ 3ma 3ma® 3nla
@ — & (@ — (d)
- 4
(6) 1f & = Tad — 3yj shen [[(V xT) k dody = e

(ay 1 (b) 2 R(c) -1 (¢ 0

(7)11;—u1+01—t~iwkthenFG F2 = i
(a) 1+ (b) w (o) Tt (&) 14w

{(8) Parawetyic form of the plane y = 2 is 7 _ . . B B
(a} witvy+ uk (b)Y wi )+ a'k (c) vi+ui ok () witjvk

Lo
Oy [ [ ] o dedydz = oo
0o
() + (M o {& 2 @ vy2
(10) If 7 = k then dA = s
) 0 () dudz  (c) dudy (d) dyd:
(Que.2 Fill in the blanks. : [:8)
iDForaoty=uw.x-y=uv, Jacobian J = e
(2) Tn double integral , Total mass M of density 1 over region ) <xr <2; 0=y S [T TR

Q AR




Y yeda s ozdy 4 owyds =

Ay f=y, 5=2a%4+ 3" Lthen%{;g%« .................

{6) Parametric form of 2® + ¢ = 2% is 7 =

(6) Hr=widvj+uvkthen 7, 7, =

(7) The first form of Green’s theorem is [[ {f Vi + V- ValdV = .o,
"

(8) In triple integral total mass of density o{w,y, 2) in region R is given by M =

(Jue.3 Attempt the following ( Any Ten ) CZQ}

(1) Evaluate [3(a® + y*)ds , where C : Over the path y = x from (0,0} to (1,1) {counterclockwise

C
direction) .

{2) Evaluate y?'d?; — 2*dy}, where C : along the straight line from (0.1) to (1,0).

2’:

{3) Evalnate [(l w2 + y?) dyda.

o~__ qh_

{4) Find area of region R : 7 = a(1 — sin 8).

(5) Define : Line integral independent of path , Exact differential equation .

cy

(6) Change the order of integration in [ [ f(z,y) dudy .
00

(7) Identify the surface ¥ = g cosvcosui + a cos v sin u) +asinvk .

Y ' .
{(8) Represent the surface — — 7 =4 parametric form .
a?

9) Represent the surface 2% + ¢? - 2% = o2 in parametric form .
P

(10} Prove fivst form of Green 's theorem .

{11} ln usual notation prove that / / / Vifdv = / / ()j

{(12) Let R be a closed region in space and S be its boundary |, let ¢ be hmrmonie function in R thea

prove that //¥ dA =10
an

Que.d Attempt the following ( Any Four ) [32:)

(1) Transform [f(2® + y*) dudy in wv-plane by taking ¢ + y = w0 -y = v Then evaluate it, where
R :
R:Paraliclogram with vertices (0,0),(1,1),(2,0).(1.-1). '

(2) Let [{:r.y) = 1 be the density of mass in region R: 0 <y <+/T—22 . 0< 2 < 1, then find centre
of gravity and moments of inertia I, 7, Iy .

(3) Verify Green's theorem for f = 322 -8y% , 7= dy—6ay, ¢ : the bonndary of region hounded by
r=0,y=0,2+y=1.

@




(4} State and prove Green's theorem for pltane

(5) Evaluate [ f(r.y. 2} dA , where f(x.y.2) = tan=HYy/2)
S8

Siz=a1ty?, 1<2<d, 220 y=>0

{6) Find moment of inertia of swrface S of density 1 about w-axis Jwhere
S 7 = {a+ beosv)(cosu i+ sinug) + bsine b, a>0>0, 08 u<2r, §<w<n

(7) Staic and prove Stoke’s theorem.

(8) Verify Stoke’s theorem for V =3 { — 2% j and surface S : the civeular disk 2% + <1, 2=0.

) S







