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Electricity & Magnetism 
Lecture 5

Today’s Concepts:
 A) Using Gauss’ Law
 B) Conductors
 (Next class: More examples of using Gauss’ Law.
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Gauss’ Law 

ALWAYS TRUE!

Generally, integral to calculate flux is difficult…. and not useful!

To use Gauss’ Law to calculate E, we need to choose surface carefully!

1) Want E to be constant on surface A of interest

                            OR 

 2) Want E·A = 0, so does not add to integral

These properties allow us to pull E outside and get
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Using Gauss’ Law to calculate E-fields

ALWAYS TRUE  … but not 
always useful.

In cases with symmetry, can pull E outside and get

Spherical Cylindrical Planar
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ØSpherical symmetry: 𝐸 = 𝐸 𝑟 	𝑟̂
ØUse Gauss’ Law: spherical surface 
centered on charge +Q.

Ø𝐸 is perpendicular to surface 
everywhere by symmetry, and has 
constant magnitude on surface.

Gauss’ Law – Point Charge
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1. Spherical surface centered at origin with radius r
2. Check how much charge is inside the surface
3. Because there is no charge, there is no E field on the surface

Bridge 2



Phys 121: Optics, Electricity & Magnetism  Lecture 5, Slide 6

Calculation

a r

Find the electric field everywhere for a non-conducting and uniformly 
charged solid sphere with radius a and total charge +Q.

<latexit sha1_base64="ySj4GYtDAxcH6mir3yXI0SaEgDE=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAbBKu6aoGmEgI1lAuYB2TXMTmaTIbMzy8ysEJY0Nv6KjYUitv6DnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuZXVtfSO/Wdja3tnds/cPWkokEpMmFkzIToAUYZSTpqaakU4sCYoCRtrB6Gbqtx+IVFTwOz2OiR+hAachxUgbqWcfe3Io4DX0Qolw2piklfMy9GIK0X150rOLTsmZAS4TNyNFkKHes7+8vsBJRLjGDCnVdZ1Y+ymSmmJGJgUvUSRGeIQGpGsoRxFRfjr7YgJPjdKHoZCmuIYz9fdEiiKlxlFgOiOkh2rRm4r/ed1Eh1U/pTxONOF4vihMGNQCTiOBfSoJ1mxsCMKSmlshHiKThzbBFUwI7uLLy6R1UXIvS26jUqxVszjy4AicgDPggitQA7egDpoAg0fwDF7Bm/VkvVjv1se8NWdlM4fgD6zPHzo7lxc=</latexit>

⇢ =
Q

4/3⇡a3
Charge density:

Outside sphere (r > a):
 Charge enclosed by S1 = Q
 Gauss’s Law:

<latexit sha1_base64="S3MiQSmWihY9lXEVXNc1/a4Ksn0=">AAACCHicbVDLSgMxFM3UV62vUZcuDBahbupMKdqNUBDBZQv2AZ2xZNK0Dc1kQpIplKFLN/6KGxeKuPUT3Pk3pu0stHrgwuGce7n3nkAwqrTjfFmZldW19Y3sZm5re2d3z94/aKoolpg0cMQi2Q6QIoxy0tBUM9IWkqAwYKQVjK5nfmtMpKIRv9MTQfwQDTjtU4y0kbr28Q0slKEnKJT3pTN4Bevn3hhJIhRlxne6dt4pOnPAv8RNSR6kqHXtT68X4TgkXGOGlOq4jtB+gqSmmJFpzosVEQiP0IB0DOUoJMpP5o9M4alRerAfSVNcw7n6cyJBoVKTMDCdIdJDtezNxP+8Tqz7FT+hXMSacLxY1I8Z1BGcpQJ7VBKs2cQQhCU1t0I8RBJhbbLLmRDc5Zf/kmap6F4U3Xo5X62kcWTBETgBBeCCS1AFt6AGGgCDB/AEXsCr9Wg9W2/W+6I1Y6Uzh+AXrI9v9ySXaQ==</latexit>

E(4⇡r2) = Q/"0
<latexit sha1_base64="A80TsmilNdR+apk0IK97R4tuCVU=">AAACDnicbVDLSgMxFM3UV62vUZdugqXgqsyUot0IBRFctmAf0BlLJs20oZlMSDKFMvQL3Pgrblwo4ta1O//GtJ2Fth4IHM45l5t7AsGo0o7zbeU2Nre2d/K7hb39g8Mj+/ikreJEYtLCMYtlN0CKMMpJS1PNSFdIgqKAkU4wvpn7nQmRisb8Xk8F8SM05DSkGGkj9e3SLbyGXigRTpuztAo9QaE3QZIIRZkJOFA+VGZ9u+iUnQXgOnEzUgQZGn37yxvEOIkI15ghpXquI7SfIqkpZmRW8BJFBMJjNCQ9QzmKiPLTxTkzWDLKAIaxNI9ruFB/T6QoUmoaBSYZIT1Sq95c/M/rJTqs+SnlItGE4+WiMGFQx3DeDRxQSbBmU0MQltT8FeIRMt1o02DBlOCunrxO2pWye1l2m9VivZbVkQdn4BxcABdcgTq4Aw3QAhg8gmfwCt6sJ+vFerc+ltGclc2cgj+wPn8AYw+bDQ==</latexit>

E =
Q

4⇡"0r2

Inside sphere (r < a):
 Charge enclosed by S2 = q =

 Gauss’s Law:

<latexit sha1_base64="k+QOOVjwHOhTgfxTCfbtBSpiVb8=">AAACFnicbVDLSgMxFM34rPU16tJNsAh1YZmxRbsRCm5ctmAf0Kklk2ba0EwyJBmhDPMVbvwVNy4UcSvu/BvTdhbaeiDh5Jx7ubnHjxhV2nG+rZXVtfWNzdxWfntnd2/fPjhsKRFLTJpYMCE7PlKEUU6ammpGOpEkKPQZafvjm6nffiBSUcHv9CQivRANOQ0oRtpIffvckyMBi14gEU4qaVJOoRdRKO/LZ/AazmXzSBNkrkbfLjglZwa4TNyMFECGet/+8gYCxyHhGjOkVNd1It1LkNQUM5LmvViRCOExGpKuoRyFRPWS2VopPDXKAAZCmsM1nKm/OxIUKjUJfVMZIj1Si95U/M/rxjqo9hLKo1gTjueDgphBLeA0IzigkmDNJoYgLKn5K8QjZKLQJsm8CcFdXHmZtC5K7mXJbVQKtWoWRw4cgxNQBC64AjVwC+qgCTB4BM/gFbxZT9aL9W59zEtXrKznCPyB9fkD6QKd8Q==</latexit>

⇢(
4

3
⇡r3) =

r3

a3
Q

<latexit sha1_base64="BgD/uVNF6a19UFe1JaC7l0wWto8=">AAACCHicbVDLSgMxFM3UV62vUZcuDBahbupMKdqNUBDBZQX7gM5YMmnahmYyMckUytClG3/FjQtF3PoJ7vwb03YWWj1w4XDOvdx7TyAYVdpxvqzM0vLK6lp2PbexubW9Y+/uNVQUS0zqOGKRbAVIEUY5qWuqGWkJSVAYMNIMhpdTvzkiUtGI3+qxIH6I+pz2KEbaSB378AoWytATFMq70gm8gPen3ghJIhRlxnc6dt4pOjPAv8RNSR6kqHXsT68b4TgkXGOGlGq7jtB+gqSmmJFJzosVEQgPUZ+0DeUoJMpPZo9M4LFRurAXSVNcw5n6cyJBoVLjMDCdIdIDtehNxf+8dqx7FT+hXMSacDxf1IsZ1BGcpgK7VBKs2dgQhCU1t0I8QBJhbbLLmRDcxZf/kkap6J4V3ZtyvlpJ48iCA3AECsAF56AKrkEN1AEGD+AJvIBX69F6tt6s93lrxkpn9sEvWB/fKXOXiQ==</latexit>

E(4⇡r2) = q/"0
<latexit sha1_base64="qCXdycggVwT9Lw8GFjCN2RR7np8=">AAACEHicbVDLSgMxFM3UV62vUZdugkV0VWa0aDdCQQSXLdgHdMaSSTNtaCYTkkyhDP0EN/6KGxeKuHXpzr8xbWehrQcCh3PO5eaeQDCqtON8W7mV1bX1jfxmYWt7Z3fP3j9oqjiRmDRwzGLZDpAijHLS0FQz0haSoChgpBUMb6Z+a0SkojG/12NB/Aj1OQ0pRtpIXfv0Fl5DL5QIp3UoJ2kZeoJCb4QkEYoyE3EgeriYdO2iU3JmgMvEzUgRZKh17S+vF+MkIlxjhpTquI7QfoqkppiRScFLFBEID1GfdAzlKCLKT2cHTeCJUXowjKV5XMOZ+nsiRZFS4ygwyQjpgVr0puJ/XifRYcVPKReJJhzPF4UJgzqG03Zgj0qCNRsbgrCk5q8QD5BpR5sOC6YEd/HkZdI8L7mXJbdeLlYrWR15cASOwRlwwRWogjtQAw2AwSN4Bq/gzXqyXqx362MezVnZzCH4A+vzB4iMm6M=</latexit>

E =
Qr

4⇡"0a3

<latexit sha1_base64="wtluD4w2PPtB3qknF8dB5+USYQo=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbBU8lWW7e3ghePFewHtEvJpmkbms0uSVYoS3+EFw+KePX3ePPfmG0rqOiDgcd7M8zMC2LBtcH4w8mtrW9sbuW3Czu7e/sHxcOjto4SRVmLRiJS3YBoJrhkLcONYN1YMRIGgnWC6XXmd+6Z0jySd2YWMz8kY8lHnBJjpU5/Qkwq54NiCZdxrVrHdYTLVex6C4JxzatcINeSDCVYoTkovveHEU1CJg0VROuei2Pjp0QZTgWbF/qJZjGhUzJmPUslCZn208W5c3RmlSEaRcqWNGihfp9ISaj1LAxsZ0jMRP/2MvEvr5eYkeenXMaJYZIuF40SgUyEst/RkCtGjZhZQqji9lZEJ0QRamxCBRvC16fof9KulN1a2b29LDW8VRx5OIFTOAcXrqABN9CEFlCYwgM8wbMTO4/Oi/O6bM05q5lj+AHn7RMHApAC</latexit>

n̂
<latexit sha1_base64="IPSiXsDa+/XbAszSz7G3yIFVec8=">AAAB7nicdVBNSwMxEM36WetX1aOXYBE8lWyRur0VRPBYwX5Au5RsOtuGZrNLki2UpT/CiwdFvPp7vPlvzLYVVPTBwOO9GWbmBYng2hDy4aytb2xubRd2irt7+weHpaPjto5TxaDFYhGrbkA1CC6hZbgR0E0U0CgQ0Akm17nfmYLSPJb3ZpaAH9GR5CFn1Fip058Cy27mg1KZVIhFrYZz4nrEtaRe96rVOnYXFiFltEJzUHrvD2OWRiANE1TrnksS42dUGc4EzIv9VENC2YSOoGeppBFoP1ucO8fnVhniMFa2pMEL9ftERiOtZ1FgOyNqxvq3l4t/eb3UhJ6fcZmkBiRbLgpTgU2M89/xkCtgRswsoUxxeytmY6ooMzahog3h61P8P2lXK26t4t5dlhveKo4COkVn6AK56Ao10C1qohZiaIIe0BN6dhLn0XlxXpeta85q5gT9gPP2Cbqfj9A=</latexit>

~E

<latexit sha1_base64="IPSiXsDa+/XbAszSz7G3yIFVec8=">AAAB7nicdVBNSwMxEM36WetX1aOXYBE8lWyRur0VRPBYwX5Au5RsOtuGZrNLki2UpT/CiwdFvPp7vPlvzLYVVPTBwOO9GWbmBYng2hDy4aytb2xubRd2irt7+weHpaPjto5TxaDFYhGrbkA1CC6hZbgR0E0U0CgQ0Akm17nfmYLSPJb3ZpaAH9GR5CFn1Fip058Cy27mg1KZVIhFrYZz4nrEtaRe96rVOnYXFiFltEJzUHrvD2OWRiANE1TrnksS42dUGc4EzIv9VENC2YSOoGeppBFoP1ucO8fnVhniMFa2pMEL9ftERiOtZ1FgOyNqxvq3l4t/eb3UhJ6fcZmkBiRbLgpTgU2M89/xkCtgRswsoUxxeytmY6ooMzahog3h61P8P2lXK26t4t5dlhveKo4COkVn6AK56Ao10C1qohZiaIIe0BN6dhLn0XlxXpeta85q5gT9gPP2Cbqfj9A=</latexit>

~E
<latexit sha1_base64="Wyj1IxSDKqTA+P3EVIy8roBjonU=">AAAB7nicdVBNS8NAEN34WetX1aOXxSJ4Ckla23orePFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btoKKvpg4PHeDDPzgkRwDY7zYa2tb2xubRd2irt7+weHpaPjjo5TRVmbxiJWvYBoJrhkbeAgWC9RjESBYN1gep373XumNI/lHcwS5kdkLHnIKQEjdQcTApmcD0tlx75q1LxLDzu249S9Si0nXr3qVbBrlBxltEJrWHofjGKaRkwCFUTrvusk4GdEAaeCzYuDVLOE0CkZs76hkkRM+9ni3Dk+N8oIh7EyJQEv1O8TGYm0nkWB6YwITPRvLxf/8vophA0/4zJJgUm6XBSmAkOM89/xiCtGQcwMIVRxcyumE6IIBZNQ0YTw9Sn+n3Q8263Z7m213Gys4iigU3SGLpCL6qiJblALtRFFU/SAntCzlViP1ov1umxds1YzJ+gHrLdPAviP/w==</latexit>

n̂
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Clicker Question

!"#ABBBBBCD

EBBBBB)D

*BBBBB+D

BBBBB,D

BBBBB-D E

!
"
!
"
!
"
!
"

λ

λπ

λ

λ

A rod of infinite length has a charge per unit length of 
l. Gauss' Law makes it easy to determine that the 
electric field strength at a perpendicular distance r 
from the rod is, in terms of k = (4pe0)–1, 

<latexit sha1_base64="JSWlFLQDy/75O5pB7QYcprpLG88=">AAACAnicdVDLSgMxFM34rPU16krcBIvgqswUqe1CKLhx4aIF+4C2DJlM2oZmMkNyRyxDceOvuHGhiFu/wp1/Y6ZWUNEDgcM593Jzjh8LrsFx3q2FxaXlldXcWn59Y3Nr297ZbekoUZQ1aSQi1fGJZoJL1gQOgnVixUjoC9b2x+eZ375mSvNIXsEkZv2QDCUfcErASJ693/B6wG5AhSmTdHqGe8IsBwRfenbBKToG5TLOiFtxXEOq1UqpVMXuzHKcApqj7tlvvSCiScgkUEG07rpODP2UKOBUsGm+l2gWEzomQ9Y1VJKQ6X46izDFR0YJ8CBS5knAM/X7RkpCrSehbyZDAiP928vEv7xuAoNKP+UyTiALODs0SASGCGd94IArRkFMDCFUcfNXTEdEEQqmtbwp4Ssp/p+0SkW3XHQbJ4VaZV5HDh2gQ3SMXHSKaugC1VETUXSL7tEjerLurAfr2Xr5HF2w5jt76Aes1w8qPpdC</latexit>

Qenc = �L I

II
III

<latexit sha1_base64="j0dxY59uf/G3BdV2dBujyKALpPs=">AAACBXicdVDLSsNAFJ3UV62vqEtdDBbBVUjS2taFUBHBZQX7gCaUyWTaDp08mJkUSujGjb/ixoUibv0Hd/6Nk7aCih4YOHPOvdx7jxczKqRpfmi5peWV1bX8emFjc2t7R9/da4ko4Zg0ccQi3vGQIIyGpCmpZKQTc4ICj5G2N7rM/PaYcEGj8FZOYuIGaBDSPsVIKqmnHzo0lNAZE5xeTR3sRxL6s9/F9Nzs6UXTOKtV7FMbmoZpVu1SJSN2tWyXoKWUDEWwQKOnvzt+hJOAhBIzJETXMmPppohLihmZFpxEkBjhERqQrqIhCohw09kVU3isFB/2I66e2mmmfu9IUSDEJPBUZYDkUPz2MvEvr5vIfs1NaRgnkoR4PqifMCgjmEUCfcoJlmyiCMKcql0hHiKOsFTBFVQIX5fC/0nLNqyKYd2Ui/XaIo48OABH4ARYoArq4Bo0QBNgcAcewBN41u61R+1Fe52X5rRFzz74Ae3tE0kCmGs=</latexit>Z
~E · d ~A = 0Surface I:

<latexit sha1_base64="j0dxY59uf/G3BdV2dBujyKALpPs=">AAACBXicdVDLSsNAFJ3UV62vqEtdDBbBVUjS2taFUBHBZQX7gCaUyWTaDp08mJkUSujGjb/ixoUibv0Hd/6Nk7aCih4YOHPOvdx7jxczKqRpfmi5peWV1bX8emFjc2t7R9/da4ko4Zg0ccQi3vGQIIyGpCmpZKQTc4ICj5G2N7rM/PaYcEGj8FZOYuIGaBDSPsVIKqmnHzo0lNAZE5xeTR3sRxL6s9/F9Nzs6UXTOKtV7FMbmoZpVu1SJSN2tWyXoKWUDEWwQKOnvzt+hJOAhBIzJETXMmPppohLihmZFpxEkBjhERqQrqIhCohw09kVU3isFB/2I66e2mmmfu9IUSDEJPBUZYDkUPz2MvEvr5vIfs1NaRgnkoR4PqifMCgjmEUCfcoJlmyiCMKcql0hHiKOsFTBFVQIX5fC/0nLNqyKYd2Ui/XaIo48OABH4ARYoArq4Bo0QBNgcAcewBN41u61R+1Fe52X5rRFzz74Ae3tE0kCmGs=</latexit>Z
~E · d ~A = 0Surface III:

All surface: 
<latexit sha1_base64="C4LMTyHj3t0Z1L9OLeQaoLwucgQ="></latexit>I

~E · d ~A =
Qenc

"0

Surface II:
<latexit sha1_base64="iTzgkqqhgLYGc/LWtLcccNvrnYo="></latexit>Z

~E · d ~A = E

Z
dA = E(2⇡rL) =

�L

"0

<latexit sha1_base64="NDnD9bFifdlfBqpRGMvdwN1OHrg=">AAACEnicbVDLSgMxFM34rPU16tJNsAi6KTNFtBuhIILLCvYBnaFkMpk2NJMJSaZQhvkGN/6KGxeKuHXlzr8xbWehrQcCh3PO5eaeQDCqtON8Wyura+sbm6Wt8vbO7t6+fXDYVkkqMWnhhCWyGyBFGOWkpalmpCskQXHASCcY3Uz9zphIRRP+oCeC+DEacBpRjLSR+vb5LbyGXiQRzjxmxkKUZzXoCQq9MZJEKMpMzIEy79sVp+rMAJeJW5AKKNDs219emOA0JlxjhpTquY7QfoakppiRvOyligiER2hAeoZyFBPlZ7OTcnhqlBBGiTSPazhTf09kKFZqEgcmGSM9VIveVPzP66U6qvsZ5SLVhOP5oihlUCdw2g8MqSRYs4khCEtq/grxEJl+tGmxbEpwF09eJu1a1b2suvcXlUa9qKMEjsEJOAMuuAINcAeaoAUweATP4BW8WU/Wi/VufcyjK1YxcwT+wPr8AQOanQ8=</latexit>

E =
�

2⇡"0r

L
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D) None of the above
E) The field cannot be calculated using Gauss’ Law

Cube does not have sufficient symmetry
E field at these surfaces is not perpendicular, or 

parallel, or constant

Bridge 1
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Conductors = Charges Free to Move

Claim: E = 0 inside any conductor at equilibrium

- If E ≠0, then charge feels force and moves (accelerates)!
- Charges in conductor move to make E field zero inside. (Induced 
charge distribution).  

Claim: Excess charge on conductor only on surface at equilibrium 

Why? Apply Gauss’ Law
E = 0

• E = 0 everywhere inside conductor !=⋅∫
!"#A%&'

E)*
!!

• Gauss’ Law:
!

"#A

%&'E)A"

*+,-
ε

=⋅∫
!!

!=!"#$

• Take Gaussian surface to be just 
inside conductor surface.
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Charged conducting shell
A hollow conducting sphere has charge +Q.  

Q1: Where does the charge reside?
A: On the outer surface.

Why? By Gauss’ Law!

!

"#A

%&'E)A"

*+,-
ε

=⋅∫
!!

Qinner

Qouter

Ri

Ro

ØChoose a spherical Gaussian surface inside the shell: Ri < r <  Ro

ØE=0 inside conductor
!

"##A%

!

A#&

'E%)*&A

++,-.
εε

===⋅∴ ∫ !
!!

!=⇒ !""#$% !!"#$%& +=⇒
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Now imagine an uncharged conducting hollow sphere.

A particle with charge +Q is placed in the center.

What happens?

Gauss’ Law + Conductors + Induced Charges

Charges in conductor move to surfaces to make E= 0 
everywhere inside the conducting material.  

We say charge is induced on the surfaces of conductors.

Qinner

Qouter

Q
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Charge in Cavity of Conductor
A particle with charge +Q is placed in the center of an 
uncharged conducting hollow sphere. How much charge will 
be induced on the inner and outer surfaces of the sphere?

A) inner = -Q,  outer = +Q 
B) inner = -Q/2 ,  outer = +Q/2 
C) inner = 0,       outer = 0
D) inner = +Q/2,  outer = -Q/2
E) inner = +Q,    outer = -Q   

Qinner

Qouter

+Q

Ø Gauss’ Law:
!

"#A

%

&'E)
ε

=⋅∫
!!
Since E = 0 in conductor

!=!"#$
<latexit sha1_base64="iTb363zQmJ3c5kTk17EOql6ci+c=">AAACDHicdVDLSgMxFM34rPVVdekmWARBKDNFarsQim5cWrC20JaSSW/bYCYzJHfEUvoBbvwVNy4UcesHuPNvzIwVH+iBwOGce7k5x4+kMOi6b87M7Nz8wmJmKbu8srq2ntvYvDBhrDnUeShD3fSZASkU1FGghGakgQW+hIZ/eZL4jSvQRoTqHEcRdAI2UKIvOEMrdXP5WreNcI06GIPik6Ma3adfklAK9MROuQXXolSiCfHKrmdJpVIuFivUSy3XzZMpzrq513Yv5HEACrlkxrQ8N8LOmGkUXMIk244NRIxfsgG0LFUsANMZp2EmdNcqPdoPtX0Kaap+3xizwJhR4NvJgOHQ/PYS8S+vFWO/3LGRohiTqOmhfiwphjRphvaEBo5yZAnjWti/Uj5kmnG0/WVtCZ9J6f/koljwSgWvdpCvHk/ryJBtskP2iEcOSZWckjNSJ5zckDvyQB6dW+feeXKeP0ZnnOnOFvkB5+UdcYeb5w==</latexit>

Qenc = Q+Qinner

<latexit sha1_base64="kJAfHnuPhJFHuNjV/Uk5U4zVhnI="></latexit>

Qinner +Qouter = 0
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Infinite Cylinders

A                  B                            C                     D                  E
li

lo

A long thin wire has a uniform positive charge density of 2.5 C/m. 
Concentric with the wire is a long thick conducting cylinder, with 
inner radius 3 cm, and outer radius 5 cm. The conducting cylinder 
has a net linear charge density of -4 C/m.

What is the linear charge density of the induced charge on the 
inner surface of the conducting cylinder (li) and on the outer 
surface (lo)?

li:     +2.5 C/m        -4 C/m          -2.5 C/m         -2.5 C/m            0

lo:     -6.5 C/m           0                +2.5 C/m         -1.5 C/m       -4 C/m 

ØE = 0 inside the conductor material !=!"#$

ØAnd 𝜆!	+	𝜆"= −4 C/m 𝜆" = −1.5 C/m

𝜆! = −2.5 C/m
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Bridge 3.1

Generally, due to spherical symmetry, the charge of an 
outer shell contributes no electric field within the shell.

Outward regardless of the charge on the outer shell
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Total charge is +q – q=0

What is direction of field 
OUTSIDE the red  sphere?

Bridge 3.2

A
B
C
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Final Thoughts

1. Online homework due this Saturday (May 16) 
11:59pm.

2. If you have tutorial on next Tuesday, it would be 
helpful to go through Ch 33 Prelecture and Bridge 
before attending tutorial.

3. More examples at 1130am
4. Open class at 230pm today in P9412


