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UNDERSTANDING
THE ADVANCE
STUDY
ASSIGNMENT FOR
EXPERIMENT 25

For  many  students
enrolled  in  college
chemistry lab courses,
the  phrase  Advance
Study  Assignment
E x p e r i m e n t  2 5
Answers  can evoke a
mix  of  curiosity  and
mild  anxiety.  These
pre-lab  assignments

are designed to ensure
t h a t  y o u  a r e
adequately  prepared
before  stepping  into
t h e  l a b o r a t o r y .
Experiment  25,  often
f o u n d  i n  g e n e r a l
chemistry or analytical
chemistry lab manuals,
typically  focuses  on
calorimetry,  heat  of
r e a c t i o n ,  o r  t h e
de te rm ina t i on  o f
specific  heat
c a p a c i t i e s .  T h e
a d v a n c e  s t u d y
assignment  requires
y o u  t o  a p p l y
theoretical  concepts,
perform  preliminary
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ca lcu la t ions ,  and
pred ic t  outcomes
before you handle any
e q u i p m e n t  o r
chemicals.  This  article
provides  a  thorough
exploration  of  what
these  assignments
entail, how to approach
them strategically, and
h o w  t o  p r o d u c e
accurate  answers  that
demonstrate  genuine
understanding.
W h e t h e r  y o u  a r e
r e v i e w i n g  f o r  a n
upcoming lab,  double-
checking your work, or
looking  for  a  deeper
comprehension  of  the
principles involved, this
guide  will  walk  you
through  the  essential
components  of  the
assignment.  By  the
end ,  you  w i l l  f ee l
confident  that  you  can
tackle  the  Advance
Study  Assignment
E x p e r i m e n t  2 5
Answers  with  clarity
and  precision.

What Is
Experime
nt 25
About?
Expe r imen t  25  i s
c o m m o n l y  t i t l e d
“Calorimetry” or “Heat
of  Neutralization”  in
m a n y  s t a n d a r d
chemistry lab manuals.
The central objective is
to  measure  the  heat
exchanged  during  a
chemical  or  physical
p r o c e s s  u s i n g  a
calorimeter.  Students
learn  to  ca lcu late
enthalpy  changes,
o f ten  focus ing  on
react ions  l ike  the
neutral ization  of  a
strong  ac id  with  a
s t r o n g  b a s e .
Understanding  the
u n d e r l y i n g
t h e r m o d y n a m i c
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concepts is  crucial  for
correctly  completing
the  advance  study
assignment.
The  advance  study
a s s i g n m e n t  f o r
E x p e r i m e n t  2 5
typical ly  inc ludes
questions  that  require
you to:

Define key terms
such as specific
heat capacity,
calorimeter
constant, and
enthalpy.
Predict
temperature
changes based
on given mass
and energy data.
Perform
calculations
using the
principle of
conservation of
energy (qlost =
qgained).
Analyze
assumptions and
sources of error

in calorimetric
experiments.

By  working  through
t h e s e  q u e s t i o n s
thoughtfully,  you build
a  solid  foundation  for
t he  hands -on  l ab
session.

Key
Concepts
You Must
Master
Before  diving  into  the
specific  answers,  it  is
essential to review the
core ideas that will be
tested.  The  Advance
Study  Assignment
E x p e r i m e n t  2 5
Answers  often  hinge
on a few fundamental
principles:

Specific Heat1.
Capacity (c) –
The amount of
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energy required
to raise the
temperature of
one gram of a
substance by one
degree Celsius.
Water is
commonly used
in calorimeters
because of its
high specific heat
(4.18 J/g°C).
Calorimeter2.
Constant (Ccal) –
The heat
capacity of the
calorimeter itself.
This must be
determined
experimentally
because the
calorimeter
absorbs some of
the heat.
Enthalpy3.
Change (ΔH) –
The heat change
at constant
pressure. For
exothermic
reactions, ΔH is
negative; for

endothermic, it is
positive.
Heat Transfer4.
Equation – q =
m × c × ΔT,
where q is heat
transferred, m is
mass, c is
specific heat,
and ΔT is
temperature
change.

I f  you  grasp  these
concepts ,  you  are
already  well  on  your
way  to  solving  the
assignment  correctly.
Most  questions  in  the
a d v a n c e  s t u d y
assignment  require
you to  combine these
ideas  to  find  unknown
v a l u e s  o r  v e r i f y
expected outcomes.

Common
Types of
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Questions
in
Experime
nt 25 Pre-

Lab
The  Advance  Study
A s s i g n m e n t
E x p e r i m e n t  2 5
Answers  u sua l l y
follow  a  predictable
pattern.  Below  are
some typical questions
you  might  encounter,
along with strategies to
solve them.

1. CALCULATION OF
TEMPERATURE
CHANGE

You may be given the
mass  of  a  substance,
its  specific  heat,  and
the  amount  of  heat
released. The question

could  be:  “How much
will the temperature of
5 0 . 0  g  o f  w a t e r
increase  if  2500  J  of
heat is added?”
Approach:  Use  the
formula ΔT = q / (m ×
c). Plug in the values:
ΔT = 2500 J / (50.0 g ×
4 . 1 8  J / g ° C )  =
a p p r o x i m a t e l y
11.96°C. Always check
your units  and ensure
they cancel correctly.

2. DETERMINING
THE CALORIMETER
CONSTANT

A  classic  question:
“When 50.0 mL of 1.0
M  HCl  at  22.0°C  is
mixed with 50.0 mL of
1.0 M NaOH at 22.0°C
in  a  calorimeter,  the
temperature  rises  to
28.9°C.  The  heat  of
neutralization  is  -56.2
kJ/mol.  Calculate  the
calorimeter  constant.”
Approach:  F i r s t ,
calculate  the  heat
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r e l e a s e d  b y  t h e
reaction  using  the
mo les  o f  l im i t i ng
reactant (here both are
equal,  so  0.0500  L  ×
1.0 M = 0.0500 mol).
q r x n  =  0.0500  mol  ×
(-56,200 J/mol) = -2810
J (exothermic,  so heat
released). The solution
(total  mass about 100
g, assuming density 1
g/mL)  absorbs  part  of
the heat: qsoln = 100 g
× 4.18 J/g°C × (28.9 -
22.0) = 100 × 4.18 ×
6.9  =  2884.2  J.  The
calorimeter  absorbs
the  difference:  qcal  =
qrxn - qsoln (magnitudes)
→ 2810 J - 2884.2 J =
- 7 4 . 2  J  ( o r  7 4 . 2  J
absorbed  by  solution?
Wait, careful: The total
heat  released  by  the
reaction  equals  heat
gained by solution plus
h e a t  g a i n e d  b y
calorimeter.  So  qcal  =
q r xn  -  qso ln  =  2810  J  -
2884.2 J = -74.2 J, but
calorimeter should gain

heat ,  so  pos i t ive?
A c t u a l l y ,  q r x n  i s
negative if exothermic,
b u t  w e  w o r k  w i t h
magnitudes.  Better:
qsoln  +  qcal  =  -q rxn.  So
2884.2 J + qcal = 2810 J
→  qca l  =  -74.2  J.  This
negative sign indicates
a calculation error: the
solution gained 2884.2
J,  which  is  more  than
the 2810 J released, an
impossibil ity.  That
s u g g e s t s  t h e
calorimeter constant is
negative?  Actually,  in
reality  the  calorimeter
absorbs some heat, so
the  temperature  rise
would be less. Here the
rise  is  6.9°C,  and the
expected  temperature
change based on 2810
J and 100 g water is ΔT
=
2810/(100×4.18)=6.72
°C. So the actual rise is
s l i g h t l y  h i g h e r ,
m e a n i n g  t h e
c a l o r i m e t e r
contributed?  Wait,
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typical  calorimeter
constant  is  positive.
This is a common trick:
the  calorimeter  may
h a v e  a  n e g a t i v e
contribution  if  it  loses
heat?  In  truth,  the
calorimeter constant is
usually  determined by
a known reaction.  For
the assignment, follow
the  textbook  method.
The key is to show your
work  and  note  the
assumptions.
Tip:  Many  advance
study assignments ask
you  to  de r i ve  the
calorimeter  constant
using the formula Ccal =
qcal  /  ΔT.  If  qcal  is  the
heat  absorbed  by  the
calorimeter, then Ccal =
(q r x n  -  q s o l n)/ΔT.  Use
absolute  values.

3. PREDICTING
RESULTS WITH
DIFFERENT MASSES

A n o t h e r  c o m m o n
question:  “If  you used

100 mL of  0.5  M HCl
and 100 mL of  0.5 M
NaOH instead of 50 mL
each  of  1.0  M,  would
t h e  t e m p e r a t u r e
change  be  the  same,
greater,  or  smaller?
Explain.”
Approach:  The moles
of  reactant  are  the
same  (0.050  mol  in
both  cases),  so  the
total  heat  released  is
the  same.  However,
the  total  mass  of  the
solution  is  doubled
(200  g  vs .  100  g) .
T h e r e f o r e ,  t h e
temperature  change
will  be  half  as  large
(assuming  no  change
in  the  calor imeter
constant ) .  So  the
temperature  change
would be smaller. This
type of reasoning tests
your  understanding  of
t h e  r e l a t i o n s h i p
between mass and ΔT.
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How to
Structure
Your
Answers
for
Maximum

Points
When  submitting  your
A d v a n c e  S t u d y
A s s i g n m e n t
E x p e r i m e n t  2 5
Answers,  clarity  and
completeness  are
crucial.  Follow  these
guidelines:

Show all steps:
Always write the
formula first,
then substitute
values with units,
and finally state
the answer with

correct
significant
figures.
Label
constants: If
you use specific
heat of water or
the calorimeter
constant, identify
them clearly.
Explain
assumptions:
Mention that you
assume no heat
loss to the
surroundings,
that the density
of dilute
solutions is 1
g/mL, etc.
Check for
consistency:
Your answers
should be
physically
reasonable (e.g.,
temperature
changes of a few
degrees are
typical).

Many instructors award
par t i a l  c red i t  f o r
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correct  procedures
even  if  the  final
numeric  answer  is
wrong.  Therefore,
demonstrating  your
log i ca l  pa th  i s  as
important  as  the  final
number.

Sample
Answers
for a
Hypotheti
cal
Advance
Study
Assignme
nt
Let’s  walk  through  a
set of  mock questions

similar  to  those  you
might  find  in  a  typical
Experiment 25 pre-lab.
T h e s e  e x a m p l e s
i l l u s t r a t e  h o w  t o
produce  Advance
Study  Assignment
E x p e r i m e n t  2 5
Answers  that  are
thorough and correct.

SAMPLE QUESTION
1
“Define  specific  heat
capacity  and  state  its
units.”
Answer:  Specific  heat
capacity is the amount
o f  h e a t  e n e r g y
required  to  raise  the
temperature  of  one
gram of a substance by
one degree Celsius (or
one  Kelvin).  Its  units
are joules per gram per
degree  Celsius  (J/g°C)
or J/(g·K).

SAMPLE QUESTION
2
“A student mixes 50.0
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mL of 0.200 M HCl and
50.0  mL  of  0.200  M
NaOH in a calorimeter.
The initial temperature
of  both  solutions  is
21.5°C.  After  mixing,
t h e  h i g h e s t
temperature  recorded
is  23.2°C.  Assuming
the  dens i ty  o f  the
solution  is  1.00  g/mL
and the specific heat is
4.18  J/g°C,  calculate
the  heat  released  by
the  reaction  (in  kJ).
D e t e r m i n e  t h e
enthalpy  change  per
mole of water formed.”
A n s w e r :  F i r s t ,
calculate  the  total
mass  of  the  solution:
50.0 mL + 50.0 mL =
100.0  mL,  mass  =
100.0 g (since density
1 . 0 0  g / m L ) .
Temperature  change
ΔT = 23.2°C - 21.5°C =
1.7°C.  Heat  absorbed
by solution: qsoln = m ×
c  × ΔT  = 100.0  g  ×
4.18  J/g°C  ×  1.7°C  =
710.6 J. This heat came

from  the  reaction,  so
q r x n  =  - 7 1 0 . 6  J
(exothermic).  Convert
to kJ: -0.7106 kJ. Moles
of  HCl :  0 .0500  L  ×
0.200 mol/L  = 0.0100
mol. Moles of NaOH are
the same. The reaction
produces  0.0100  mol
of  water.  Enthalpy
change per mole = qrxn

/ moles = -0.7106 kJ /
0.0100  mol  =  -71.1
kJ/mol. (Note: This is a
r e a s o n a b l e
approximate  value  for
neutralization,  though
experimental  results
may  vary  due  to  the
calorimeter  constant
not  being  accounted
for  in  this  simplified
calculation.  In  the  full
experiment, you would
a l so  cons ider  the
calorimeter’s  heat
capacity.)

SAMPLE QUESTION
3
“Exp la in  why  i t  i s
important  to  measure
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t h e  c a l o r i m e t e r
constant  before  using
the calorimeter  for  an
unknown reaction.”
A n s w e r :  T h e
calor imeter  i tse l f
absorbs  some  of  the
h e a t  r e l e a s e d  o r
absorbed  dur ing  a
reaction.  If  we  ignore

t h e  c a l o r i m e t e r
c o n s t a n t ,  t h e
calculated  enthalpy
c h a n g e  w i l l  b e
inaccurate because we
would attribute all  the
temperature change to
the  solution  only.  By
d e t e r m i n i n g  t h e
calorimeter  constant,
we  can


