NMR Quizzes.

Please read this carefully before attempting the quizzes:

· The purpose of the quizzes is to determine your understanding of the material presented in the training courses

· The quizzes have a “Multiple Choice” (MC) format.  This format is chosen to minimize the work required from you and from those who will ‘mark’ the tests.

· Unlike some MC quizzes, these tests recognize that comprehension ranges continuously from “zero” to “complete”.

· In these quizzes there is always one “Completely Correct” answer and there will be some answers which are correct in themselves but do not fully answer the question.  There will also be some answers which may seem plausible but are quite wrong.  Sometimes there will be more than one Correct Answer and you will have a chance for bonus points.  You will be informed when this exists.
· The “Completely Correct” answer will gain you full marks, the Correct but Incomplete answers will gain you some marks while the Wrong answers will gain you either no marks or even negative marks if they reveal that you are seriously confused.
Example:/

Example:  What is a Cricket Bat and how is it used?


Select one of the following answers:

1. A flying rodent which eats vegetation.
(Wrong - 0 marks)

2. A wooden paddle shaped object used to strike the ball in a cricket match.  (Completely correct - 10 marks)

3. A wooden object used to kill crickets.  (Wrong -  0 marks)

4. A wooden bat used in cricket (Correct but incomplete - 5 marks)

· So think carefully.  Some of the answers may appear humorous:  This does not always indicate that they are wrong.

· Read the question carefully and make sure that your selected answer provides all the information the question requires.

Good Luck
	Module
	Total Marks

	NMR Sample Preparation
	

	Question
	Your Answer
	Marks Awarded

	1. Why do we use the best quality tubes?
	
	

	They last longer
	
	

	To Protect the instrument and  get the best spectra
	
	

	To decrease experiment time
	
	

	They are easier to fill
	
	

	
	
	

	2. The 3 functions of the NMR solvent are: Mark all that are applicable
	
	

	To dissolve the sample
	
	

	To cool the sample
	
	

	To simplify the spectrum
	
	

	To provide deuterium nuclei for field stabilization purposes
	
	

	To allow us to obtain the correct chemical shifts for our sample’s signals.
	
	

	To calibrate the magnet
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	The correct quantity of solvent for a 5mm tube is …
	
	

	As much as possible
	
	

	As little as possible
	
	

	600 uL
	
	

	Enough
	
	

	Sufficient to create a saturated solution
	
	

	600 mL
	
	

	
	
	

	For 5mm liquid NMR and pure samples from 300 to 500 Daltons (AMU), what quantity of sample is close to ideal?
	
	

	All you have
	
	

	Half of what you have
	
	

	10g
	
	

	One spatula tip
	
	

	10ug
	
	

	10mg
	
	

	10mmol
	
	


	
	
	

	If you have less than the ideal amount available you should:

(Here there are Three Completely Correct answers –you can gain bonus points!
	
	

	Use less solvent
	
	

	Accumulate more “scans”
	
	

	Use a shorter NMR tube
	
	

	Use an nmr tube with a smaller effective diameter.
	
	

	Grind your sample to a fine powder.
	
	

	
	
	

	You should label your NMR tube:
	
	

	By sticking a label on the tube.
	
	

	By using a detachable paper label
	
	

	By writing on the tube.
	
	

	
	
	


	Booking Time on the  NMR Spectrometer
	

	The guiding Principles are
	
	

	Grab what is available
	
	

	Consideration and Flexibility
	
	

	My work is most important
	
	

	
	
	

	If someone else’s experiment is running at the beginning of your booked time slot you should (mark all that are Correct – bonus marks)
	
	

	Kill their experiment.  They deserve it!
	
	

	If their run will end in a few minutes, let it finish.
	
	

	If they have seriously miscalculated, “halt” their run.
	
	

	Complain angrily to the other user.
	
	

	If you need more time than is available in one slot on the booking sheet…
	
	

	Forget it … you have no chance
	
	

	Go for it, your work is most important
	
	

	Ask Andy to arrange for extra time
	
	

	During vacation time
	
	

	The booking sheet is still to be used
	
	

	The booking sheet is not used and the NMR access is “first come, first served”
	
	

	Grab what you need … no one will care
	
	


	NMR Etiquette
	
	

	Etiquette is
	
	

	French for ‘Air-Ticket’
	
	

	A code-of-conduct imposed by the Chemistry Department.
	
	

	Another name for a lottery coupon
	
	

	A code-of-conduct freely agreed to and based on courtesy and common sense.
	
	


	You should leave your magnetic objects and magnetically sensitive items at the bench by the door because (2 correct answers – bonus points)
	
	

	They could affect the magnet’s field and spoil your spectra
	
	

	They could stick to the magnet and damage it.
	
	

	They could be attracted by the magnet and hence damage your clothes
	
	

	Magnetically sensitive items could be damaged by the magnet’s field.
	
	

	
	
	

	If the probe tuning is unacceptably mis-adjusted you should
	
	

	Find a qualified person to adjust it for you
	
	

	Adjust it yourself
	
	

	Ignore it and run your experiment(s) anyway.
	
	


	If you need a different probe and you are not a qualified probe changer, you should
	
	

	Run your experiment anyway but use more scans
	
	

	Ask a qualified person to chance the probe for you
	
	

	Change the probe yourself.
	
	

	Ask Professor Kay’s permission to change the probe yourself.
	
	

	
	
	

	The Golden Rule is
	
	

	If in doubt, give up!
	
	

	If in doubt, try, try again.
	
	

	If in doubt, ask.
	
	

	If in doubt, ask your self why.
	
	

	Do as you would have other do to you.
	
	

	If in doubt, forget it.
	
	

	
	
	


	If you need help or you are concerned about the NMR instrument…
	
	

	You should wait until week-day 8am to 5pm working hours before seeking assistance
	
	

	Wait until a knowledgeable staff member is available in the building.
	
	

	Call Andy on the intercom or call Andy using his speed-dial (5112) number at any time, even when he is on holiday.
	
	

	If you think you have damaged the instrument you should
	
	

	Tell Andy or one of the other staff members right away.
	
	

	Keep quiet and hope it fixes itself.
	
	

	Keep quiet and hope no-one finds out.
	
	

	Keep quiet.  You could get into trouble.
	
	


	Preparing for Acquisition
	

	Initially you should …
	
	

	Check for other people in the NMR Room
	
	

	Check for a sample in the magnet and a possible acquisition in progress.
	
	

	Check for uncompleted processing on the PC
	
	

	Check for data transfers in progress.
	
	

	How many of our probes have gradients?
	
	

	One 
	
	

	Two
	
	

	Three
	
	

	All of them
	
	

	Only the 5mm probes
	
	

	The BBO probe can be used for both direct and indirectly detected experiments
	
	

	Yes, but the sensitivity is lower than that of the BBI probe for indirect experiments.
	
	

	No
	
	


	Of the BBO and BBI probes, the BBO probe is best for directly observing 1H
	
	

	Yes
	
	

	No
	
	

	They are about the same
	
	

	In the abbreviations BBO and BBI, “BB” stands for
	
	

	Big Brother
	
	

	Broad Bore
	
	

	Broad Band
	
	

	Biggest and Best
	
	

	Of the BBO and BBI probes, the BBO probe is best for directly observing 13C
	
	

	Yes
	
	

	No
	
	

	They are about the same
	
	

	I want to conduct 1H 13C and a COSY experiment.  Which probe should I use?
	
	

	BBO
	
	

	BBI
	
	

	QNP
	
	

	BBO or BBI, both will be equally effective.
	
	


	I want to conduct a COSY experiment.  Which probe should I use for the very best results?
	
	

	BBO
	
	

	BBI
	
	

	Either of the above
	
	

	I want to conduct various indirectly detected experiments.  Which probe should I use for the very best results?
	
	

	BBO 
	
	

	BBI
	
	

	Either of the above
	
	

	QNP
	
	

	I want to observe 195Pt directly.  Which probe should I use?
	
	

	BBO
	
	

	BBI
	
	

	QNP
	
	


	Gradients are used to (Select all that are correct)
	
	

	Reduce the height of the energy gap during spin flips
	
	

	Dephase and rephase spatial magnetization
	
	

	Reduce the amount of ‘uphill’ involved in doing NMR
	
	

	Make phase cycling work better.
	
	

	Reduce the amount of phase cycling required.
	
	

	Rapidly select desired coherence pathways.
	
	

	Ensure that the magnet remains upright.
	
	

	We clean the lower part of the NMR tube
	
	

	To keep the instrument clean
	
	

	To avoid spectral artifacts due to contaminants on the glass.
	
	

	To reduce the weight of the tube
	
	


	We lock the magnetic field prior to our experiments
	
	

	To avoid changes in the field during the experiment affecting the spectrum
	
	

	To keep other users from using the instrument
	
	

	Shimming the magnet
	
	

	Keeps the field from dancing about
	
	

	Straightens the magnetic field
	
	

	Aims to ensure that every nucleus in the sample detection volume resonates at the same frequency
	
	

	Aims to ensure that every nucleus in the sample detection volume experiences the same magnetic field (Beffective).
	
	

	Aims to ensure that every nucleus in the sample detection volume experiences the same magnetic field due to the magnet (B0).
	
	

	Aims to ensure that every peak in the spectrum has the same shape.
	
	


	When using using the set-up programs (‘proton’ etc…) to set up experiments it is important to
	
	

	Create the experiments in consecutive experiment numbers, 100, 101, 102, etc,…
	
	

	Create an initial 1H experiment and then remain in that data set for the remainder of the creation process
	
	

	Create the experiments starting at Number 100
	
	

	Create an initial experiment and then remain in that dataset for the remainder of the creation process
	
	

	Create an initial 1H and run that experiment and then remain in that dataset for the remainder of the creation process.
	
	


	When checking the Tuning and matching of a probe, which of these superimposed  1H tuning “V”  curves DO require adjustment?  Indicate your choice(s).
[image: image1.jpg]399.99 40 10001
Mz




	
	

	Red
	
	

	Purple
	
	

	Green
	
	

	
	
	

	We adjust the Receiver Gain in  order to: …

 There are two correct answers – bonus points available.
	
	

	To avoid distorting the ‘fid’
	
	

	To avoid distorting the magnetic field.
	
	

	To avoid damaging the sample tube
	
	

	To avoid spectral artifacts.
	
	

	To avoid noise
	
	

	Avoid wasting helium
	
	


	Acquiring and Processing a Spectrum.

Proton and Carbon 1D Spectra
	

	The difference between “zg” and “zgu” is
	
	

	“zgu” allows you to “undo” the acquisition
	
	

	“zgu” processes your spectrum for you.
	
	

	“zgu” updates the screen periodically with processed data allowing you to follow the experiment remotely.
	
	

	Processing on the NMR PC is discouraged because:
	
	

	We want to keep the system available for acquisition.
	
	

	We don’t want to wear out the mouse.
	
	

	The paper and printer toner are not paid for by Chemistry.
	
	

	We want to avoid the build-up of processed data on the PC
	
	


	Processing on the NMR PC IS allowed …
	
	

	When you feel like it
	
	

	When you are developing a set of experiments for automatic execution (multizg\u)
	
	

	If you use your own paper
	
	


	2D Data Acquisition and Basic Processing
	

	2D NMR is used … There are two right answers – bonus points available.
	
	

	To show you your molecule in 2D
	
	

	To make your spectrum look pretty
	
	

	To display spectral information in a form which helps to make structural relationships clearer than with 1D.  
	
	

	To make your publications look impressive.
	
	

	To show relationships which cannot be readily shown with single 1D experiments
	
	


	When setting up 2D experiments using the set-up programs (‘hsqc’ etc…)
	
	

	You should put them in numerical order.
	
	

	You should create a 1H 1D experiment first and run it and optimize sw and o1.  You should only then set up all other experiments from that data set.
	
	

	You don’t need to check the experiment parameters before you run them.
	
	

	When setting up 2D experiments using the set-up programs (‘hsqc’ etc…)
	
	

	The 13C parameters in Heteronuclear experiments are automatically optimized.
	
	

	You should always check the experiment parameters before you starting execution.
	
	

	To Transform a 2D experiment using XWINNMR
	
	

	Type “ef” and then “apk”
	
	

	Type “ef” twice then “apk” twice.
	
	

	
	
	

	Type “xfb”
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