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BIOL 1107  
Carbon, Functional Groups & Carbohydrates 

 
 
Looking for Study Help?  Register for our Semester Plan, which includes Workshops for 
each chapter covered in your course, Exam Review Sessions for all your exams, 
including a handy Mock Exam with solutions, weekly Progress Check Reviews, and 
Office Hours up to 25 hours per week!  The Semester Plan price is only $250 for the 
entire semester. 
 
Prefer buying products individually?  Use our Workshops, Exam Reviews, and Mock 
Exams individually to achieve your goals!  Workshops and Exam Reviews are $20 each, 
and Mock Exams are $10 each. Inquire about our current private tutoring availability, as 
well!  
 
 

Current Course Offerings at Science Guyz: 
• General Chemistry 1 - CHEM 1211 

• General Chemistry 2 - CHEM 1212 

• Physics 1 – PHYS 1111/PHYS 1211/PHYS 1251 

• Physics 2 – PHYS 1112/PHYS 1212/PHYS 1252 

• Organic Chemistry 1 - CHEM 2211 

• Organic Chemistry 2 - CHEM 2212 

• Genetics – GENE 3200 

• Biology 1 – BIO 1107 
 
 

For hours of operation, important dates and other info, check our regularly updated website: 

www.scienceguyz.com 
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Science	Guyz,	LLC		250	W.	Broad	St	STE	102	Athens,	GA	30601		Phone:	706-552-0777		Email:	tutor@scienceguyz.com			
Website:		www.scienceguyz.com	Copyright	©	2017	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

If	you	purchase	a	semester	plan,	you	also	have	access	to	
a	video	explaining	how	to	reach	the	solution	for	each	

practice	problem	in	this	workshop.	Office	hours	are	also	
available	to	semester	plan	students,	where	you	can	ask	
questions	about	the	content	in	this	workshop,	or	about	
any	biology-related	matters.	Please	don’t	hesitate	to	call	
or	email	with	any	questions	about	the	semester	plan	(our	

contact	info	is	below,	in	the	footer)	
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In section 5, we have a sulfhydryl and an amino group (note that the NH group is attached to a 
carbonyl carbon, so it is not an amino group). In 4, a carbonyl (again, the NH group is attached to 
a carbonyl carbon, so it is not an amino group). In 3, carbonyl (not carboxyl, bc the OH group is 
not directly connected to the carbonyl), hydroxyl, and methyl (2). In 2, two phosphates (note 
that both have lost a hydrogen from one of their OH groups in bonding with the molecule). In 1, 
a phosphate, a hydroxyl, and two amino groups (three of the nitrogen atoms are connected to 
carbon via double bonds, so they are not amino groups; the nitrogen making three single bonds 
is an amino).  



 

Science Guyz, LLC  250 W. Broad St STE 102 Athens, GA 30601  Phone: 706-552-0777  Email: tutor@scienceguyz.com   
Website:  www.scienceguyz.com Copyright © 2018 

4 

Hydrophilic 
Hydroxyl, phosphate, carbonyl, carboxyl, 
amino, sulfhydryl  

Hydrophobic 
Methane 

Acidic 
Carboxyl, phosphate 
(lose H+) 

Basic 
Amino 
(gain H+) 

Molecules become more hydrophilic when they become more polar. Both of these groups are 
polar groups, because they contain polar bonds involving oxygen. A carboxyl group imparts 
more polarity, because it has two polar bonds – the oxygen-carbon double bond, and the 
oxygen-hydrogen single bond – whereas a carbonyl has only one polar bond (the oxygen-carbon 
double bond). Because it is more polar, a carboxyl group will add more hydrophilic characteristic 
to a molecule than a carbonyl will.  
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This is a carboxyl group. We know this because there’s a carbon bound to 
two oxygens, one single and one double bond, and then to the rest of the 
molecule. However, it has lost a hydrogen from its –OH group, becoming 
ionized in the process. Carboxyl groups have acidic properties in their typical 
form, because the OH group can donate a hydrogen atom. Once this 
hydrogen is lost though, the now negative oxygen will tend to regain a 
hydrogen atom from another molecule, or bond with another molecule).  

Any drawing showing London dispersion, being 
that methane is non-polar and that is the only 
IMF that it participates in.  

 

Any drawing showing an amino group 
attached to a molecule accepting a hydrogen 
from another molecule. This is the behavior 
that qualifies amino groups as basic: accepting 
hydrogen atoms. The best drawings show that 
an NH2 group becomes positive when it 
accepts the –H, and the atom on the molecule 
that loses a hydrogen becomes negative.  
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The purpose of dehydration reactions is to create larger, more complex polymers from 
monomers, so that these polymers can gain the particular structure and properties needed to 
carry out cellular processes. Polymerization is necessary so that cells can synthesize many 
diverse molecules from a relatively small number of different monomer units. Hydrolysis is 
necessary so that polymers can be broken down. When one type of polymer is in abundance but 
another is scarce, the monomers of the abundant molecule can be broken apart and used for 
the synthesis of the needed molecule, for example.  

The diagrams should show h2o 
leaving in dehydration, and being 
added in hydrolysis. Both should 
highlight where the atoms of h2o 
are being taken from, or where 
they are being added. The link 
between monomers should be 
shown clearly being formed or 
broken.  
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The monosaccharides are monomers in the disaccharide (monosaccharides are the monomers 
of any di- or polysaccharide), and we know that joining monomers happens via dehydration 
reactions. Note the OH and H leaving from glucose and fructose, respectively, as they glycosidic 
bond is being formed between the two monosaccharides.  
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Carbohydrates are rich in –OH groups, which are 
polar. This means they interact well with water. 
Thinking back to the hydration shells from last 
workshop, we should understand that “interact well with water” more specifically means 
making many strong intermolecular connections with water molecules. This, in essence, means 
absorbing water. These connections with water molecules explain why carbs tend to absorb 
water.  

Only the molecule on the right is a carb. Carbohydrates can be straight chain or rings, so this is 
not the reason. Rather, we can see that the carbons on the molecule at right either have a 
hydroxyl group (OH… learn your functional groups if you needed that!) or are carbonyl or 
formerly carbonyl carbons (remember the carbonyl group disappears when straight-chain carbs 
become rings, because the double bond is lost… see the diagram of this process above). This is a 
hallmark of carbohydrates. A more tedious but equally obvious way to answer this question 
involves the Carbon - Oxygen ratio. Carbs should have a near 1:1 ratio of carbon to oxygen, 
though the amount of oxygen per carbon declines as a polysaccharide grows due to the 
dehydration steps (connect this to the multiple choice problem above). The molecule at left has 
a very low ratio of oxygen to carbon. This is characteristic of lipids, which are also comprised of 
carbon, oxygen and hydrogen. The molecule on the left is a lipid. 

Simply adding up the atomic quantities of C, H and O from two hexoses 
and one pentose, we get C17H34O17 (remember (CH20)n): Hexose = C6H12O6, 
and pentose = C5H10O5). However, there are two glycosidic bonds formed, 
and therefore two dehydration steps. This should remove two water 
molecules, or 4 atoms of hydrogen and 2 atoms of oxygen. This leaves us 
with C17H30O15, option ‘d.’ 
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The oxygen at the center of the glycosidic bond 
previously “belonged” to one of the two monomers, and 
was bound to a hydrogen in the form of a hydroxyl group. 
This is where one of the two hydrogens should be drawn. 
Assigning the center oxygen to one of the monomers 
leaves the other with only one bond being made by the center-most carbon. A hydroxyl group 
should be added to that carbon, which represents the oxygen and second hydrogen lost during 
dehydration. It’s very important to understand this process that leads to the glycosidic bond. Be 
sure that you can account for how the oxygen seems to become shared by the two monomers.  

• The answer is a carbonyl and methyl group is 
added for each unit of chitin. There is a tendency 
to think that there is an amino group. However, a 
nitrogen does not signal an amino group if it is 
directly attached to a carbonyl carbon (or non-
single bond). The CH3 added can be considered a 
methyl group, though it is technically part of the 
carbonyl. 
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