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QUESTION BANK
UNIT-I VECTOR CALCULUS

Unit-1 /Part-A/2Marks
S.No Questions Sl;[l?:ll:p Lgv_el co
1. | Find V(rm). 2 | K2 | Co1l
2. | Find V(logn). 2 | K2 | co1l
3. Find grad¢ if ¢=3x2y—y3z2at the point (1,—2,—1). 2 K2 Co1
i i 2 22—
4 Find the unit normal to the surface x2+y2—z2=1 at 5 K2 co1
(1,1,1).
Find the directional derivative of ¢=x2yz+4xz2at the
5. . . L SN — 2 K2 Co1
Point (1,— 2,— 1) in the direction of 2 1"—)"— 2k™".
6. Prove that divr—"=3 and curlr”"=0"". 2 K1 COo1
7 Show t'hat F7=(x42y)0+(y+32)) +(x2=22)k% 5 K1 co1
solenoidal.
8. Find a SUSP.that F '=(3x—2y+z)l +(4x+ay—z)) fx — 5 K2 co1
y + 22)k™" is solenoidal.
9. Prove that F~"=yz1" +zx)” +xyk” is irrotational. 2 K2 co1
Find the values of a,b,c so that the vector
10. | F7=(x+y+az)r"+(bx+2y—2)] +(—x+cy+22)k s 2 K2 Co1
irrotational.
Find the values of a,b,c so that the vector
11. F7=(x+2y+az)r"+(bx—3y—2z)]” +(4x+cy+22k” 2 K2 Cco1
is irrotational.
12. | If A"and B are irrotational, then prove that A”x B™"is kol 2 K2 Cco1
13. | Prove that curl(grad¢)=0"". 2 K2 co1
14. | If F"=x30"+y3)"+2z3k™" then find div(curlF™). 2 K1 co1
15. State Green’s theorem. 2 K1 Cco1
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 Cco1
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5.No Questions sptivep | vovet | 0
Find the angle between the sofaces x logs = y* — 1and ,
L. iy = X — g at the poimt (1,1, 13. 8 K2 | (01
Find @ and b so that the sorfaces ax® — hy*s — (g + 3x* =10
2 And 4x*y — =¥ — 11 = 0 cut erthogomally at the point g KZ | CO1
(2,-1, —3).
Find a and b so that the surfaces ax®™ — bys = {a + 2)x and
" ;
3 4x*y + ' = 4 cut arthogonally at the point (1, — 1, 2) g e
Showthat F = (6xy+:z"1 +(3x* — 1)) + (Ix=* — ¥k is
. mrecational wechor and And the scalar potential @ such that ,
4 B KZ | co1
F=Fg
Prove that F = (y* cosx+ 5711 4+ (2ysinx — 4] + 3=k
- " ;
* | is irrotational and find its scalar potential g e
If r is the position vector of the podnt (x, ¥, £). Prove that
; 5 A 1
5 Fir™ = a(n+ 1)r™"*_Hence find tex‘a]ltenf'?“[}] g il e
A = (35" + 6y + 14ys) + 20x="% . evahmte [ 4 « dr
7. (0,0 Mol L 1) ovewtheocoe s =& y =% s = 8 k3 | co1

and T is the position vector.

Find the work done by the force
8. |F=(x"—y*+x)1 — (2xy + )] which moves a particle B K3 | cO1
in xy plane from (0, 0) to (1, 1) along the parabola v* = x.
Verify Green's theorem for J'r__]x;.' + ¥*)dx + %% dy] where

9 | Cis the boundary of the commen ar=a between y = x* and 16 | K3 [CO1
¥y=x.
Verify Green's theorem in a plane for

1o [ [(3%* — 8y*)dx + (4y — Gxy)dy]. wheme C & the 15 K3 | CO1
boundary of the region defined by x = y°, ¥y = x°

Verify (;reen’s theorem in a plane for
I [3x — By*)dx + (4y — Gxy)dy]. where £ is the
boundary of the region defined by the lines x = 0, y = 0 and
i+v=1

Verify Gauss Divergence theerem for F =
12, | owerthe cube bounded by x = 0,x = 1,y
£=1
Verify sz Divergence theorem for _
13 F=(x*—yzp +({¥* —z5x)] +(z* — xy)k taken over the 16 ¥3 | oo
= | rectangular parallelopiped boumded by x = 0, ¥y = 0, = = 0 and -
r=ay=h z=e

14 Ki | CO1

-

P

dxz7—y*
=dy=1,

[ |

15 Ki | CD1

= o
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Verify CGanss Dhivergence theorem for the vector function

14, | F = (x¥ — yo) — 2x%y] + 2K over the cube bounded by 15 | K3 |co1
s=0y=0z=0md s=a,y=a,. =4
Verify Stoke™s theorem for F = (x® +¥2)1 —2xy) faken

15, 14 K3 | CO1

round the rectangls bounded by thelines x = ta.yv=0,y = b
Vernfy Stoke s theorsm for

16. | F=(y—z+21 +(yz 4+ 4] — xz k over the cube 15 | K3 |co1
boonded by x =0,y =h:=0mdx=1,v=1z=1.

Verify Stoke’s theorem for F = (x* —y%)1 + 2xy) wmken

17, | ound the rectangls boundsd by the linesx =0, x =a, y =0 15 K3 | col

¥y=bh.
UNIT - 11
Unit- I / Part- A/ 2 Marks
S.No Questions 1:;;; ,::_rl_l i
1. | Solve (D*+35D+4) =0 2 K2 | CO2
2. | Sowe T 2P _ay_g 2 | k2 | coz
Fk [Fay
3. |sewe £X_16y 2 | K2 | coz
4, Sobve (D' —2D" + D*)y=0. 2 K2 | Cco2
5 | Solwe(D*_2D%41)y=0. 2 K2 | co2
B, Solve '™ £ 29" ¢ = 0. 2 E2 | CO2
7 Sobve (07 + 10y =0 2 E2 | CO2
B Sahre (D7 +0y =™ 2 E2 | Co2
o, Find the particular integral of | D° —4 | y=a™. 2 E2 | CO2
10. | Find the particular intepral of (D° +E)y =™ 2 K2 | co2
11. | Find the particular intepral of (D —a)y=e® 2 K2 | CO2
12. | Find the particular integral of (D—m) y =™ 2 | K2 | coz
13. | Find the complementary fimction of (D +4)* =cosx 2 K2 | co2
14 Find the particular intepral of (D" + D)y =sinx 2 E2 | CO2
15. | Find the particular integral of (D -1) =sinh Ix 2 K2 | coz
16 | Find the particular integral of (-1} p=ceosh2x 2 K2 | CO2
17. | Find the pardcular intezral of %++ —sin2r. 2 | K2 | coz
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