Vector Calculus and PDEs 37336
Problem Set 1: Div, Grad and Curl

1. State clearly what the difference is between a s r22272277, STV EE
vector field and a scalar field. Classify the fol- VY Y Y Y Y RN Tak i ! frakx
lowing as either vector fields, scalar fields, or T e l‘.ti e
somethingelse(s;catewhatthisis). By e PRt i |mrr sl henw s
(8) J(@.9.2) = 2° 429 A FEEREEEs R E N H LTS
(b)f(:c,y,z):2x1+y2_]+(x+y)k VAV A S S S B B S B B | 2RV T B T T U S
(¢) f(z,y,2z) = 3r, where r =< z,y,2 > e SN SR K. N /7; i.,.o_,_.i_\d\
@) glz,y,2) =i+j+k 4::::::2::::4”7::::::§§
(e) f(z,y,2) = 24 22 + 31 + 4y] T2 olnye [ f jirrraa ¥

R N N B msir A [ .
(f) f - g where f = 2zi + y%j + (z + y)k and oo, o VYT SRR o
o 3/; ~ _Zf//‘;///l :\\\q::\\\v<;,;}/
g=06ri—yj+(@+yk A A A AR RN NS NY
(g) f x g where f = 2zi + y2j + (z + y)k and A/ T B ENENEN I AN NN A

g:6xi_y3j_~_(x+y)k -4 -2 0 2 4 -4 -2 [} 2 4

7. For the following vector fields, indicate where

the curl is zero, and where it points into or out

2. Calculate the vector quantity of the page:
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In which direction does the vector V f point?
v(z,y,2) =< 2zy, —yz,32 >

5. Sketch the 2D vector field corresponding to the
gradient of 9. Find (i) the divergence, and (ii) the curl of the
(a) following vector fqnctiong:
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’ functions:
(a) ¢ =a? + (y +1)* + w2®

6. For the following vector fields, indicate where (b) ¢ = cosx cosycos z

the divergence is zero, where it is positive (i.e. For (b) above, where is the Laplacian equal to

a source), and where it is negative (i.e. a sink): zero?



