
ATSC 201 Midterm Exam   Name: __________________________________ 
Prof. Stull (open books, notes, calculator) 
Fall 2016 (45 points ≈  1 minute/point)    Student Number: __________________________ 
 
Use the attached "bubble sheet" to indicate your answers IN  PENCIL.  You can separate the bubble sheet 
from the rest of the exam questions.   Be sure to put your name and student number on both this question sheet 
and the bubble answer sheet.   If you make a mistake and change your answer on the bubble sheet, please 
thoroughly and cleanly erase the old wrong answer. 
••••••••  
(3 points)  Plot the following temperature sounding on the attached thermo diagram.  You will hand in this 
plot, so be sure to put your name and student number on the top of the thermo diagram.   
[P (kPa), T (°C)]:    [100,10]    [75, 10]    [60,–20]    [40, –25]    [30, –44]    [25, –51]    [20, –51] 
Then use your plot to answer the following 3 questions. 
 
1) (1 points) At what pressure (kPa) is the tropopause?    A) 60     B) 40     C) 30     D) 25     E) 20    
 
2) (2 points) There is one statically unstable layer.   Which of the following pressures (kPa) is closest to the 
BOTTOM of the unstable layer?    A) 100    B) 85    C) 75    D) 60    E) 50 
 
3) (2 points) For that same unstable layer, which of the following pressures (kPa) is closest to the TOP of the 
unstable layer?    A) 75    B) 60    C) 50    D) 40    E) 30 
••••••••  
(2 points) Forget the previous sounding, but use the same thermo diagram to plot the following.  Consider just 
the following one air parcel that starts at   [ P(kPa), T(°C), Td(°C) ]  =  [100 , 40 , 20 ].  This parcel is then 
lifted to a final pressure of  P = 50 kPa.  Use this info for the next 4 questions. 
4) (1 pt) Which value is closest to its starting relative humidity? A) 15%   B) 20%   C) 30%   D)40%   E) 50% 
 
5) (1 points) For the air parcel from the previous question, what pressure (kPa) is closest to its LCL? 
 A) 80   B) 75    C) 65    D)  50    E) (the LCL is not reached by this air parcel) 
 
6) (2 points) Which answer is closest to the final temperature (°C) of this same air parcel? 
 A) 20   B) 15   C) 10  D) 5   E) 0 
 
7) (1 points) Which answer is closest to the final liquid-water mixing ratio  rL (g/kg) for this air parcel? 
 A) 0   B) 7   C) 8   D) 9   E) 15 
••••••••  
(5 points) Plot the following wind sounding on the attached hodograph.  You will hand in this hodograph, so 
put your name and student number on the top of it.  Use this hodograph to answer the next questions 

z (km) wind direction (°) wind speed (m/s) 
0 180 10 
1 210 15 
2 240 18 
3 270 20 
4 300 23 
5 330 30 
6 360 40 

8) (2 points)   If a thunderstorm forms in the environment that you plotted on the hodograph, the NORMAL 
motion of the whole storm (before it possibly splits into right- or left-moving storms) is closest to which of the 
following answers?  Hint, use the graphical method.      [storm direction (°), speed (m/s)] is:   
 A)  [203, 11]      B) [271, 11]     C) [272, 21]       D) [302, 11]       E)  [360, 21] 



                              Name: ____________________________________   SN: _____________________ 
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9) (1 points)If this storm splits into multiple thunderstorms, which is most likely to become the most intense?   
 A) right-moving    B) normal    C) left-moving 
 
10) (2 points)The wind a 4 km altitude has what [U, V] components?    Units are (m/s). 
 A)  [300, 23]    B) [20, 12]     C) [12, 20]     D) [–12, 23]     E) [20, –12] 
••••••••  
For the Radar image at right (courtesy of NSSL)...  
11) (1 points)The name of the dominant weather feature in this image 
is:   A) squall line    B) supercell     C) hook echo 
  D) tornado        E) gust front 
 
12) (2 points) How much stronger is the radar echo in a region shaded 
as 60 dBZ on the radar image relative to other parts that are shaded as 
10 dBZ?    A) 6    B) 50    C) 1000    D) 10,000    E) 100,000 
 
13) (2 points) If the radar echo is 40 dBZ, then use Z-R relationships 
to find the approximate rainfall rate (mm/h).    
 A) 1.2   B) 12   C) 120  D) 1,200  E) 12,000 
••••••••  
Suppose a weather map has straight isobars running exactly east-
west. The higher pressure isobars are to the north, and the lower-
pressure isobars are to the south.  The north-south pressure gradient is 
5 kPa/1000km.  Assume altitude is sea level, in the N. Hemisphere.  
  
14) (3 points) The geostrophic wind speed (m/s) is roughly:   
 A) 10  B) 20  C) 30   D) 40   E) 300 
15) (1 points) The geostrophic wind direction is:  A) north   B) east   
C) south   D) west    E) up 
16) (1 points) The boundary layer wind direction is: A) northeast  B) southeast  C) southwest  D) northwest 
••••••••  
17) (2 points) Given a dry atmospheric layer with top and bottom at P = 50 and 80 kPa, respectively.   
    If the average temperature in that layer is 15°C, then what is the approximate thickness (m) of that layer? 
 A) 200   B) 400   C) 800   D) 1600   E) 4000 
18) (1 points)  You live in the ___sphere:  A) tropo  B) strato   C) meso  D) thermo   E) exo 
•••••••• 
19) (1 points)  Advection must be considered in ___ budgets.  A) Lagrangian  B) Eulerian  C) Newtonian 
 
20) (1 points)  A mesocyclone has initial thickness 8 km at latitude 50°.  Then it moves east and stretches to 

10 km thickness.  Its relative vorticity will:  A) decrease  B) be conserved (i.e., not change)   C) increase 
 
21) (2 points)  A tornado completely destroys a house, leaving a pile of debris.   Its strength is EF__: 

A) 1   B) 2   C) 3   D) 4   E) 5. 
 
22) (3 points)  If the earth were shaped like a flat disk, then Coriolis force would be:  A) greatest at the center  

B) greatest at the outside edge   C) zero everywhere   D) a finite constant everywhere  E) infinite 
everywhere 

 
--end--       Attachments:  thermo diagram,  hodograph,   bubble page   (you will hand in all pages) 



–5
0 

–4
0 

–3
0 

–2
0 

–1
0 

0 
10

 
20

 
30

 
40

 

T
em

pe
ra

tu
re

 (
°C

) 

Pressure (kPa) 10
0 90

 

80
 

70
 

60
 

50
 

40
 

30
 

20
 

–6
0°

C  is
ot

he
rm

  T

–7
0°

C
–8

0°
C

–9
0°

C

8
10 15 20 25

30 40
50 (g/kg)

0.
1

0.
15

0.
2

0.
3

0.
4

0.
6

0.
8

1.
0

1.
5

2
3

4

6

M
ix

in
g 

R
at

io
 (

g/
kg

)

50°C

100°C
   D

ry 
Adiabat  θ

 

60°C

70°C

80°C

90°C

Moist Adiabat θW

Height (km)

00.
5

11.
5

22.
5

3456789101112
T

θ
θ W °C

S
ke

w
-T

  L
o

g
-P

  D
ia

g
ra

m
C

op
yr

ig
ht

 ©
 2

01
5 

by
 R

ol
an

d 
S

tu
ll.

F
re

e 
co

pi
es

 o
f t

hi
s 

pa
ge

 p
er

m
itt

ed
, f

ro
m

 “
P

ra
ct

ic
al

 
M

et
eo

ro
lo

gy
: A

n 
A

lg
eb

ra
-b

as
ed

 S
ur

ve
y 

of
 A

tm
os

. 
S

ci
.”

, v
ia

 C
re

at
iv

e 
C

om
m

on
s 

C
C

-B
Y

-N
C

-S
A

/4
.0

In
te

rn
at

io
na

l L
ic

en
se

.
• 

S
ta

te
 li

ne
s 

ar
e 

th
in

.
• 

P
ro

ce
ss

 li
ne

s 
ar

e
th

ic
k,

 a
nd

 a
re

 la
be

le
d

w
ith

 te
m

pe
ra

tu
re

 w
he

re
th

ey
 c

ro
ss

 P
 =

 1
00

 k
P

a.
(θ

W
 =

 w
et

-b
ul

b 
po

te
nt

ia
l t

em
p.

)



512 ChapTer  14   •   ThundersTorm  FundamenTals

Figure 14.51
Blank hodograph for you to copy and use. Compass angles are 
direction winds are from.  Speed-circle labels can be changed for 
different units or larger values, if needed.

From “Practical Meteorology”
Copyright © 2014 by Roland Stull
Free copies of this page permitted. 
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