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QUESTION BANK
UNIT-I1 VECTOR CALCULUS

Unit-I /Part-A/2Marks
S.No Questions Sl;[l?:ll:p el | €O
1. | Find v(rm). 2 |K2 | col
2. Find V(logr). 2 K2 CO1
3. Find grad¢ if p=3x2y—y3z2at the point (1,—2,—1). 2 K2 CO1
i I 2 22—
n Find the unit normal to the surface x24y2—z2=1 at 5 K2 co1
(1,1,1).
c Find the directional derivative of ¢p=x2yz+4xz2at the 5 K o1
' Point (1,— 2,— 1) in the direction of 2 1->—j—>— 2k——.
6. Prove that divr——-=3 and curlr--=0"--. 2 K1 Cco1
= 2— '
7 Show thgt Fo--=(x42y)12-+(y+32)]5-+(x2-22)k—--Is 2 K1 co1
solenoidal.
8. Find a such that F—>—>—>.=(3x—2y+z)l+++(4x+ay—z)]—H(lx - 5 K2 co1
y + 2z)k—- is solenoidal.
9. Prove that F=——=yz1--+4zx]--+xyk-- s irrotational. 2 K2 Cco1
Find the values of a,b,c so that the vector
10. Fo--=(x+y+az)io-+(bx+2y-2)j->-+(-x+cy+22)k--is 2 K2 Co1
irrotational.
Find the values of a,b,c so that the vector
11. Fo--=(x+2y+az)i=-+(bx—3y—2z)]=>-+(4x+cy+22)k-— 2 K2 Co1
is irrotational.
12. | If A»and B—-are irrotational, then prove that A—-Xx B——is solenoidal. 2 K2 Cco1
13. | Prove that curl(grad¢)=0""--. 2 K2 co1
14. | If Foo-=x31--4y3>423%k-- then find div(curlF---). 2 K1 Cco1
15. | State Green’s theorem. 2 K1 Co1
16. | Find area of a circle of radius a using Green’s theorem 2 K2 co1
17 State Gauss divergence theorem. 2 K1 co1
18 State Stoke’stheorem. 2 K1 Co1
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Unit -1/ Part- B/ 16, B Marks

5.No Questions st | et | 2
Find the angle between the sufaces x logz = y* — 1 and .
L %%y = 2 — z at the paint 71, 1, 13. B il
Find @ and b so that the sorfaces ax® — by*z — (o + 3x* =10
2, And 4x*y — 57 — 11 = 0 cut erthogonally at the point g K2 | CO1
(3,-1, —31.
Find a and b so that the surfaces ax® — byz = {a 4+ 2)x and
9 ,
3 4x*y + =¥ = 4 ot arthogonally at the point (1, — 1, 20 8 K2 |col
Showthat F = (Bxy+ ™)1 +(3x° —1)j + (Gaz® —y) K is
iroéational wector and find the scalar potential @ swch that .
4. y : B K2 | Cco1
F=Fp
Provethat F = {(y  cosx+ 2701 + (Zysinx — 4] + 3x="k
- 9 ,
® | is irrotational and find its scalar potential 8 e
If r is the position vector of the peint (x, ¥, £). Prove that
. - 2 1
% | Pr® =n(n+ 1yr™ . Hence fnd the value of F* B e
A = (3x" + 60 + 14yz] + 20x=k , evahaate [ 4 » dr
7, (0,0, 0wl L 1) overthecome x =&, y =%, s =1 g k3 | co1

and T iz the position vector.

Find the work done by the force
8 |F=ix*-y*+x)1 — (2xy +y) ) which moves a particle B K3 | co1
in xy plane from (0, 0} to {1, 1) along the parabola v = x.
Verify (sreen’s theorem for J'r_]:c;.' + ¥v*ydx 4+ %% dy] where

9. | Cis the boundary of the commen ar=a betwesn y = x* and 16 | K3 | Co1
¥ =X
Verfy (reen’s theorem io a plane for

i, [ [(3%* — 8y*pdx + (4y — 6xy)dy]. wheme C i the 15 K3 | CD1

boundary of the region defined by x =y, v = x°
Werfy Green's theorem io a plane for
I [3x — By*)dx + (4y — bxy)dy]. where { is the
bﬁlmdar}'nfﬂjemginnieﬁnei'm'ﬂjeinear =0, v =0amd
s+v=1

Verify Gauss Divergence theorem for F =
12, | over the cube bounded by x = 0,x = 1,y

14 K3 | CD1

+yzk

dxzT—y* T
= =0 | 15 | x3 |co1

a} =1

g "=

Verify Gass Divergence theorem for j
3. | F= —y2i0 + (¢* —2x)] + (=* — xy)k taken over the _
13 | recoansular purallelopiped bowmded by x = 0,y = 0, z = Damd| 0 | °° [ EP2
r—ayvy=h z=e
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Verfy Gauss Divergence theorem for the vector function

14 | F=(x% - yo)7 - 2x2yf + 2K over the cube bounded by 16 | K3 |col
£=0,y=0z=0md x=a,y=a 5=
Verify Stoke’s theorem for T = (x® 4§91 —2xy] taken

15, 16 | K3 | CO1

round the rectangle bounded by thelines x =+ay=0,y=h

Verify Stoke’s theor=m for
16. |F=iy-z+201 +i(yr+4)] — xz ¥ over the cube 16 | K3 | C01
boundedbyx =0,y =0,z:=0amdx=1,y=Lz=1

Verify Stoke’s theorsm for F = (3% - y%)1 + 23] mken

17, | reund the rectangle bounded by thelinesx =0, x=a, y=0, | 15 | K3 | COL

y=b.
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