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Unit  - 4 Advance NMR Spectroscopy 
 

1. Which of the following frequencies cannot be an intermediate frequency (IF)?  

            a. 20 MHz                                          b. 10 MHz 

            c. 30 MHz                                          d. 200 MHz 

2. The sensitivity of a cryogenic probe on a 500 MHz spectrometer is close to  

      that of a conventional probe on a spectrometer of 

            a. 600 MHz                                       b. 750 MHz 

            c. 900 MHz                                       d. 1,050 MHz 

3. By using cryogenic shims, field homogeneity can be as good as 

            a. 1 ppm                                            b. 10 ppm 

            c. 1 ppb                                             d. 0.01 ppm 

4.Whichofthefollowingdataaremostlikelyprocessedwithdoublingthesizebyforwa 

       rd linear prediction, 90◦-shifted squared sine-bell function, zero-filling once,  

       and Fourier transformation?  

          a. One-dimensional watergate data b. 1H dimension of 3D data  

          c. 15N dimension of 3D data              d. Two-dimensional COSY 

5. An NMR transmitter consists of 

 a. Frequency synthesizer, RF signal generator, transmitter controller and eceiver 

 b. CPU, RF signal generator, transmitter controller, and RF amplifier  

 c. Frequency synthesizer, RF signal generator, and transmitter controller  

 d.Frequencysynthesizer,RFsignalgenerator,transmittercontroller,andRFamplifier 

6. What is a better criterion to measure the accuracy of the calculated sructure  

   a. RMSD of backbone atoms                       b. Total number of distance violations 

   c. Quality factor of residual dipolar couplings  d. Quality factor of NOE intensity 



 

7. Why is DSS used instead of TMS as the 1H chemical shift reference for a   

       biological sample? 

     a. TMS can denature proteins 

     b. The chemical shift of TMS is dependent on temperature 

     c. DSS has a higher solubility in aqueous solution 

     d. DSS is widely used in protein sample preparation 

8. In a magnetic field, nuclear dipoles (nuclear spins with a spin quantum  

       number of 1 2) 

     a. precess around the magnetic field direction randomly  

     b. are motionless along the direction of the magnetic field 

     c. do not exist  

     d. precess around the magnetic field direction at the Larmor frequency 

9. If your NMR spectrum has a distorted baseline, the problem is most likely  

       because 

      a. spectral window (SW) is too low             b. receiver gain is too high 

      c. receiver gain is too low                             d. y-axis scale of display is too high 

10. Which of the  following quantities  is not changed at a different magnetic  

       field  strength: 

       a. Chemical shift (in hertz) b. Nuclear spin population in an energy state 

       c. J coupling constant 

       d. Energy difference between two energy states of nuclei with non-zero spin  

           quantum number 

11. Chemical shifts originate from 

      a. magnetic momentum  b. electron shielding 270 Multiple Choice Questions 



      c. free induction decay    d. scalar coupling (J-coupling) 

 

 

12. Chemical shifts of protons have a frequency range of about  

       a. megahertz                      b. 250 MHz 

       c. kilohertz                          d. 10 Hz  

13. DSS has a chemical shift value of 0.0 ppm or 0.0 Hz because 

      a. its absolute chemical shift value is 0.0  

      b. the chemical shift value of DSS is chosen as the chemical shift reference 

      c. H2O has a 1H chemical shift of 4.76 ppm and the DSS chemical shift is 4.76  

          ppm lower than H2O 

      d. none of the above 

14. Certain NMR parameters are measured for the study of protein dynamics.  

     Which of the following parameters is not measured for the protein dynamics? 

      a. 15NT1 relaxation rate                            b. 1H–1H NOE 

      c. 1H–15N NOE                                           d. 15NT2 relaxation rate 

15. NOE connectivities are assigned for structure calculation. How are they  

       usually assigned?  

a. A majority of the NOESY cross-peaks are assigned based on the sequence- 

specific assignment of chemical shift resonances  

b. A small fraction of the NOESY cross-peaks are assigned for initial structure 

calculation and more connectivities are added by the iterative NOE analysis 

 c. A majority of the NOESY cross-peaks are assigned and the iterative NOE  

     analysis is used to refine the calculated structures  

d. Almost all of the NOE connectivities can be assigned by setting up chemical  



     shift tolerance within values less than 0.2 ppm 

16. The nuclear relaxation characterized by T1 relaxation is not 

       a. spin–lattice relaxation               b. longitudinal relaxation 

       c. spin–spin relaxation                   d. relaxation along the z axis 

 

17. The purpose of shimming is to 

      a. stabilize the static magnetic field      b. obtain homogeneity of the B1 field  

      c. find the lock frequency  d. obtain homogeneity of the static magnetic field 

18. The TROSY experiment is based on the property of 

    a. cross-relaxation caused by dipolar coupling (DD) 

    b. cross-correlated relaxation caused by the interference between DD and CSA  

      cross-relaxation (chemical shift anisotropy)  

   c. cross-relaxation caused by DD and CSA 

   d. auto-correlated relaxation caused by the interference between DD and CSA 

19. After a B1 field is applied along the x axis, the transverse magnetization  

       when relaxing back to the equilibrium state during acquisition  

     a. rotates about the x axis of the rotating frame 

     b. rotates about the direction of the B0 field in the laboratory frame 

     c. is stationary along the−y axis in the laboratory frame 

     d. relaxes only along the z axis 

20. During an INEPT subsequence, the magnetization transfers for all three types  

      of CH groups (methine, methylene, and methyl) are optimized by setting the  

      delay τ (half of the INEPT period) to  

       a. 11 ms                                            b. 2.75 ms 

       c. 2.2 ms                                           d. 3.6 ms 



21. Which of the following sequences can be used for a ROESY spin lock? 

       a. 5 kHz off-resonance DIPSI-3     b. 5 kHz on-resonance MLEV17 

       c. 2 kHz off-resonance CW            d. 6 kHz off-resonance CW 

22. Which of the following mixing times is most likely used in a homonuclear TOCSY 

to mainly observe the correlations of HN to Hα and to all aliphatic Haliph? 

        a. 30 ms           b. 5 ms                c. 60 ms                d. 100 ms 

 

23. Which of the following mixing times is most likely used in a homonuclear  

       TOCSY to mainly observe the correlation between HN and Hα?  

        a. 30 ms         b. 5 ms            c. 60 ms             d. 100 ms 

24. Which of the following mixing times is most likely used in a NOESY  

       experiment for a 20 kDa protein sample? 

       a. 30 ms         b. 100 ms         c. 300 ms           d. 500 ms 

25. Whichofthefollowingexperimentshasbeenusedformeasuring1H– 

       15Nresidualdipolar coupling? 

        a. 1H–15N HSQC                           b. IPAP 1H–15N HSQC 

        c. 1H–15N NOE HSQC                  d. PEP 1H–15N HSQC 

26. What is a constant time evolution period used for? 

        a. Increase the sensitivity of the experiment 

        b. Increase the resolution of the experiment 

        c. Decouple heteronuclear J coupling  

        d. Suppress artifacts 

27. Which of the following experiments should be used for studying a complex  

       formed by 13C–15N labeled protein and unlabeled peptide? 

      a. Isotope edited experiment         b. Isotope filtered experiment 



      c. 3D HCCH–TOCSY                           d. Saturation transfer experiment 

28. It is necessary to perform shimming before an experiment can be run. The  

      shimming is done by: 

 a. adjusting the lock power to obtain highest lock level 

 b. optimizing lock gain to obtain highest lock level 

 c. djustingthecurrenttoroomtemperatureshimcoilswhenmonitoringthelocklevel 

 d. adjusting the current to cryogenic shim coils when monitoring the lock level 

 

 

29. For a 200 μl 15N labeled protein sample, which of the following probe is the  

       best for a 1H–15N HSQC experiment? 

      a. triple-resonance HCX probe (X: 15N–31P) 

      b. dual broadband 1H–19F/15N–31P probe 

      c. high resolution MAS (magic angle spinning) probe  

     d. triple-resonance HCN probe 

30. Which of the following statements about preamplifier, IF amplifier and RF  

         amplifier is wrong? 

         a. The outputs of IF and RF amplifiers are adjustable 

         b. A preamplifier is located near or inside a probe 

         c. They are all frequency tunable amplifiers 

        d. RF amplifier has a linear dependence of attenuation 

31. NMR spectroscopy is used for determining structure in which of following  

      Materials ?  

a. Radioactive materials  b. Insoluble chemical compounds 

c. Liquids                              d. Gases      



32. NMR spectroscopy indicates the chemical nature of the-----------and spatial  

        position of------------ 

         a. Electrons, Protons                        b. Neutrons, Electrons 

         c. Nuclei, electrons                           d. Nuclei, neighbouring nuclei 

33. NMR is the study of absorption of _______by nuclei in a magnetic field ?  

           a. Radioactive radiation                    b. IR radiation 

           c. Radio frequency radiation            d. Microwaves 

 

 

 

 

34. The amount of energy available in radio frequency radiation is sufficient for  

       which of the following?   

           a. Excite an atom                                b. Vibrate an atom 

           c. Vibrate a molecule                         d. Affect the nuclear spin of an atom 

35. Nuclei having either the number of protons or neutrons odd  

       have____________spin. 

           a. Integral spin                                   b. Half integral spin 

           c. Zero spin                                         d. Positive spin 

36. When placed in a magnetic field, all the random spins of the nuclei 

           a. Stop                                                b. reverse direction 

           c. align with the magnetic field  

           d. rotate at 90 away from the induced field  

 

 



Answer: 

1 2 3 4 5 6 7 8 9 10 

d d a c d c c d b c 

11 12 13 14 15 16 17 18 19 20 

b c b b b c d b b c 

21 22 23 24 25 26 27 28 29 30 

c d a b b b b c d c 

31 32 33 34 35 36     

c d c d b c     

 

 


