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SARDAR PATEL UNIVERSITY
B.Sc.( SEMESTER IIT ) EXAMINATION (NC)
Wednesday , 27"* Nov., 2019
MATHEMATICS : USO3CMTHO1
(ADVANCED CALCULUS )

Time : 02.00 p.m. to 05.00 p.m. : Maximum Marks:70

Que.1 Fill in the blanks.

ds
(1) T
7 dr dr dr
O O A O O
(2} For the curve 22 + 9% = 1, % T
@ 0 (1 @ Vi@ -1
(3) For the curve y = =z, %? = e
()2 () 1 © Vi (@) v
(4d) Forx+y=u, z—y=v,jacoblan J = ...
, 1 -1
(a) =2 (b} 2 (c) 5 ) -

{8) yzdr +xzdy + oydz = .

a:g—f—yg-%-zg
(d’)d{ 2 L2

{6) Area of limacon 7 = a{1 -+ cos 8} in the first and second quadrant is A =

}'(b) dlzyz] (¢) d[2® + 9 + 2% (d) d fﬂﬁ}

3ma? 3wa 3’ 3Inta?
@ T W © P
(N If f=9°, g =2+ 3’z then 99 _of = e
dr  Jy

(a) 3P (b)  3z*+3y* (¢} 3z (d)  32?
(8) Parametric form of 2% -+ 4% = 22 is 7 =..............
(a) weosvi + usinvi + uk(b)ucosui + vsinvj + uk (¢) wcosvi + vsinuj + vk

(d) coswvi +sinuj + uk

{9) If surface S : z = 3 then unit normal vector fi =

(ay 3 (b)) 1+ (¢) F (@ k
(10) If A=k then dA = ...,

(a)y 0 (b)Y dudz (c) dedy {4} dyds
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Que.2 Answer the following ( Any Ten } e 20

1 2x
(1} Evaluate [ [(1+ z? + y*) dydx.
0w

/21
(2) Evaluate [ [ 2y dydz.
: 00 .

3

_ o _
(3) Evaluate [ [ e®*V dady..
00

{4) Change the order of integration in fc fy flz,y) dedy .

00
(5) Find area of region R : 7 = a{l 4 cos?®) .
(6) Define Line integral independent of path , Exact differential equation .
(7) Represent 7 — acosvcoswi + acosvsinuj + asinvk in cartesian form .
(8) Represent 7 = au cos 77 + busin vj + u’k in cartesian forni .

<

2

1 ' .

9) Represent -—- — Y e 2in parametric form .
P ¢ 4

(10) In usual notation prove that / / Vif du = / / g_i dA .
J. . n
7 8

{i1) Prove first and second form of Green ’s theorem .

(12) Discuss Physical and Geometrical applications of triple integral.

Que.d (a) Transform jf(iQ + %) dzdy in uv-plane by taking r +y = u,  —y = v .Then evaluate it,

R
where R : Parallelogram with vertices (0,0), (1,1),(2,0),(1,-1) . 5
1 /i-a%
(b)Y Evaluate [ [ y*dady . 5
00
. OR
Que.3 (c) Evaluate [f e~V dady where R: 22+ 47 <1 . 5
R
{(d) Let f(z,y) = 1 be the density of mass in region R: 0 <y < v/l — 22, 0 <2 <1, then find
I, 1, . 5
ue. a} otate and prove Green's theorem for plane .
Que 4 S 1 G s tl for pl 5

(b) By using Creen’s theorem , evaluate [{z*ydy — zy’dx] ;where C : the boundary of region in

c
the first quadrant bounded by y == 1 — a?.Also check the result by direct calculation . ) 5
OR
dw
Qued (c) In usual notation prove that [ Viw dzdy = | an ds. 5
R o vn
D ; LT . )
(d) Evaluate /é— ds for w = 222 + 3? and C : the boundary of the region bounded by o = o~
Joon
(_‘ -
E:lirld Yy = .- LG 0



Que5 (a) Find area of the surface ¥ = {a + beosv){cosui + sinuj) + bsinvk ; wherea>b> 0,
0<u,v<2m.

(b) Evaluate [[f(z,y,z) dA for flz,y,2) =tan '(y/z) , S z=a"+3*, 1 <z <4,
5
zz0,y=0.

: OR.
Que.b (c) State and prove divergence theorem of Gauss .

(d) Find area of the surface 2 +y* = a? , where 0 < 2 < b .
Que.6 (a) Verify Stoke’s theorem for V = y% — 25 | S : the circular disk 2% +3” <1, 2=0.
(b) State and prove Stoke’s theorem .

OR

Que.6 (c) By using triple integral ,find moment of inertia of a mass distribution of density 1 in a region
R about x-axis , where R : the cylinder v* +2° <a?, 0<z < h.

(d) By using triple integral , find volume of the region in the first octant bounded by =1
and by the plane y =0,z = 0,2 = .
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