
Writing Exercises:  Week 1

Please consider whether or not you like or dislike the writing in the following extracts, and what it is 
about the writing that makes you feel that way.

A
By minimizing both the CNOT and Rz counts, we perform optimizations targeting both physical- and 

logical-level implementations. One might expect a trade-off between these two goals, and in fact we 
know of instances where such trade-offs do occur. However, in this paper we only consider 
optimizations aimed at reducing both the Rz and CNOT counts.

B
In their experiments, the team used an ultrashort x-ray pulse to rapidly shuffle electrons around the 

molecule’s oxygen atom, knocking the electrons’ arrangement out of equilibrium. The x-ray pulse 
excited an electron from the innermost oxygen orbital to a vacant valence orbital. Normally, this 
electron would return to its home orbital almost immediately. But a second interaction with the same 
x-ray pulse knocked an electron from a different valence orbital down to the core orbital, plugging the 
hole left behind by the first electron and putting the molecule in a relatively stable excited state.

C
Quantum mechanics is truly weird.  There is an element of truth to the rumor that no one really 

understands quantum theory.  Still, we can use the theory.  Even though most of us don’t really 
understand the mechanisms behind our televisions, phones, or computers, we can still watch, talk, and 
type.  Many of us brazenly use quantum theory with the same confidence despite the confounding 
way that the theory insists life is not as common experience would dictate.  Life is so weird 
according to quantum theory that not only is it hard to understand, at some level it seems impossible to 
understand. 

D
Ironically, the serious study of the impossible has frequently opened up rich and entirely unexpected 

domains of science. For example, over the centuries the frustrating and futile search for a "perpetual 
motion machine" led physicists to conclude that such a machine was impossible, forcing them to 
postulate the conservation of energy and the three laws of thermodynamics. Thus the futile search to 
build perpetual motion machines helped to open up the entirely new field of thermodynamics, which in 
part laid the foundation of the steam engine, the machine age, and modern industrial society.

E
Consideration of the principle of the conservation of energy has led to the derivation of an equation 

for the loaded Q of an engine used to accelerate a spacecraft at orbital velocities, which allows the 
prediction of thrust. The spacecraft system advantages in eliminating the need for propellant, together 
with the predicted specific thrust, offer a major improvement in overall mission performance.


