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Identity I: div (ua) =u-diva+a-
grad u

2]

V-(ua) =u(V-a)+a-(Vu)




curl(ua) = (grad u) X a+ucurla
a1

VX (ua)=Vu)xa+u(Vxa)




div(grad¢),curl(grad¢),div(curl f), curL
dYT grad(div f) Cun| (nlf )
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grad (a-b)=(b-V)a+ (a-V)b +
b X curla + a X curlb

2]

Via-b)=(b-V)a+ (a-V)b+ b x (VX
a) +ax (Vxb)




[Property | : div grad ? = V%¢]




Laplacian operator (AT T2
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Property 2: curl gradu = 0 =V X (Vu)
i.e. the curl of the gradient of a scalar
function u is zero.

(3t fodt sife=r wae u ot waurar &1
el LA §Id1 ©)




1. The directional derivative of ¢ = xy +
yz + zx at (1,1, 1) in the direction of the
vector i — j + 2k is.

fog (1L, 1L1) WP =xy+yz+zx B fdP
AqH A AR i — 2j + 2k P =M A 8
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2.A vector, which is normal to the
surface x> —xy+yz=15 at the pint
(1,2,3) is

TP AR, TN YB a2 —xy + yz =5 & fag
(1,2,3) R AfHeva g, 8

(@)i+2)

(b) 2j + 2k

(©) 2§+ k




3.If ¥ = xi + yj + zk and a is a constant
vector, then curl ( x a)
ﬂﬁi"=xi+yi+zi(~3h'?"a"@3ﬁr\"\‘lﬁﬂ
%, dl curl (r X a) EITI-

(a) —a

(b) —2a

(c) —3a

(d) SUdad # & Bi5 ol




Property 3:divcurla=0=V: (V x a)
i.e the divergerice of curl of any vector a

IS zero.

(3ryfq fHft afesr vaq o & Fa @
3URRYT Y BT §)




4.Divergence of the vector x?zi + xyj —
yz?k at —(1,—-1,1) is-

x2zi + xyj — yz2k 99X &F BT (1,-1,1)
T SUHT 2-

(@) 0
(]
(c)5
(d) 6




5.98 xy’z’ =4 & &g (-1,-12) W
goTS Afew sifie ¢

) —4’1‘1— 12j + 4K 'Zfz-'
(b) ——=—=(i+j— k)

(©) = (i+3j— k) unit SCacter norme)
(d)i+j—k = _f_




(x* + ay? + x)i — (2xy + y)j

k“’“k_@qﬁm% dt a &1 A gNm?
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7.1f F = x*yi+ xzj + 2yzk, then the

v CW?> value of div curl F is?
19 - i + xzj + 2yzk dl div curl f
Q& +J ' 3 (?:x x)ﬁﬁgfa%i div(9xF)
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8.1f the vector F(x,y.z) = (x+2y+
az)i + xk is irrotational then the value of
ais.

gfe afe=t F(x,y.z) = (x + 2y + az)i + xk
IMgUif gl a PTHA B

(a) 2

(b) 1

()0




Q-Mi+2j+2kﬁmnﬁf(x,y,z):
xy?+yz8 @1 fag 2,-1,1) W ke -
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(a) — dorivative
8

(b) 3

(c) 5
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(d) -




10. If the vector (2x + 3y)i + (2y — z)j +
(3x + az)k is solenoidal, then the value
of the constant ' a ' will be.

gfe |fe=r (2x +3y)i+ 2y — 2)j + B3x +

az)fcmﬁ,?ﬂﬁ'ﬂﬂiﬂ?' a ' bl HIH
q

eI divF=0

(a) -2

(b) -4




11. If the vector (x + 3y)i+ (y — 22z)j +
(x + az)k is solenoidal then the value of
the constant ' a * will be

(a) -1

(b) -2

(c) 2

(d) None of the above




12. The derivative of a constant vector is
(a) A scalar
(b) a constant vector
‘\9 Zero vectors
(d) None of these




13. Find : [ f(t)dt, where f(t)=(t—
t?)i + 2t3j — 3k]




Integration of Vectors




Theorem. If f(t)=f1(t)i+ f2(0)j +
f3 (t)k, then
Jfdt=if fi®)dt+j] f2(t)dt+




SOME STANDARD RESULTS.

We have already obtained some
standard results for differentiation. With
the help of these results we can obtain
some standard results for integration.
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d = dr ds
14. \Nehave—(r-s)— = S+TI—.
ds .

Therefore I(— S n E) dt=r-s+c,

where c is the constant of integration. It
should be noted that c is here a scalar
quantity since the integrand is also
scalar.
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dr
dt

15. We have -‘% (r?) =2r-

Therefore | (Zr : %) dt = r? + c.

Here the constant of integration c is a
scalar quantity.




d (dr dr d?r
16. We have - dt (dt) dt  dt?

Therefore we have | (Zd—: %) dt =

dr\ 2

(It) + €.

Here the constant of integration c is a
scalar quantity.

Also (

dr) dr dr
dt dt dt




17. We have -i( “") B
. FXe=—] = =— X —
dt dt dt & dt T I X
d’r 5 d*r
acz T ae

2 (rx-‘ﬁ)dt=rx:—:+c.

dt?
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— 3. 15,
= —2i+—j- 3K

—




19. Evaluate [, (e'i + e~2'j + tk)dt.







20. If f(t) = ti+ (¢ — 2t)j + (3t* +
3¢3)k, find [, £(t)dt. ’
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1 2 7
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21. If r=ti—t}j+(t—1)k and s=
2t%i + 6tk, evaluate

(i) fozr- sdt, UBNE ‘?ta"' Gf(t )
e
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40 64
=-241-S)+<k
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22. If r(t) = ti—3j + 2tk § AUT S(¢) =
i—2j+2k @ AUTV(t) = 3i+ tj —

kgal ff:-(s&v)dtﬂﬂﬁmﬁ’ﬂﬂ?
(@)0

(b) 49

GEL

(d) -5
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23. Evaluate | lzr X %dt, where r =
2t%i + tj — 3t3k.




= —42i + 90j — 6k




