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First Midterm – CHM 1311 – F                Prof. Sandro Gambarotta 
 
 

Date:    Oct 18th 2018     Length:   80 min   
 
Last Name: _______________________                                    First Name:________________________ 
 
Student #_______________                         
 
 

- Instructions:  
 

- Calculator permitted (Faculty approved or non-programmable) 
- Open book 
- This exam contains  14  pages 
 
 

 
Read carefully:  

 
By signing below, you acknowledge that you have read and ensured that 
you are complying                             with the above statement. 

 
 Signature:________________________________ 
 
1             /4 6             /1 
2             /1 7             /1 
3             /3 8             /4 
4             /2 9             /5 
5             /3 total             /24 

 
Total/10 =  

Cellular phones, unauthorized electronic devices or course notes (unless an open-
book exam)  
are not allowed during this exam.  Phones and devices must be turned off and put 
away in your 
 bag.  Do not keep them in your possession, such as in your pockets.  If caught with 
such  
a device or document, the following may occur:  you will be asked to leave 
immediately  
the exam, academic fraud allegations will be filed which may result in you obtaining 
a 0 (zero) for the exam. 
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1. (4 points) 

 

A sample of 0.1595 g of menthol (Molar mass = 156.3) was analyzed in a combustion 

analyzer and yielded 0.449 g CO2 and 0.184 g of H2O. What is menthol’s molecular 

formula?  
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2.  (1 point) 

 

Chromium oxide reacts with H2S according to the following equation: 

 

Cr2O3(s)  +  H2S(g)  →  Cr2S3(s)  +  H2O (l)  (please balance it) 

 

 

To produce 421 g of Cr2S3(s)  how many (a) moles and (b) grams of Cr2O3(s) are 

required?  

 

 
 

 

 

 

3. (3 points ) 

 

Calculate the mass (g) of  calcium nitrate in a milliliter of a solution prepared by diluting 

64.0 mL of 0.745 mml/L calcium nitrate to a final volume of 0.100L 
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4. (2 points)

Balance the following redox equation in acidic conditions (use either the semi-equation 

or the direct method. Whatever you feel more comfortable with): 

MnO4
-
  +  Cl-   →  Mn2+  +  Cl2 

2  x  [5 e  +  8H+  +  MnO4
-
  →  Mn2+  +  4H2O] 

5  x  [2Cl-   →  Cl2  +  2e] 
________________________________________ 

16H+  +  2MnO4
-
  +  10Cl-   →  2Mn2+  +  5Cl2+  8H2O

16H3O+  +  2MnO4
-  +  10Cl-  -->   2Mn2

+  +  5Cl2  +  
24H2O

5. (3 points) The series of emission lines that result from excited hydrogen atoms
undergoing transitions from higher levels to the n = 3 level is called the "Paschen
series". Calculate the energy (in J) of the first two lines of this series. E = -2.18x10-

18/n2   J

first = 2.18x10-18(1/42 – 1/32) = 1.06E-19 
second = 2.18x10-18(1/52 – 1/32) = 1.55E-19 

6. (1 point) Which element has the electron configuration [Ar]4s13d5 in its ground
state ?

Cr 

7. (1 point) Give the quantum numbers describing the two outermost electrons of
the ground state of carbon (n, l, ml,ms)

(2,1,1,+1/2) and (2,1,0,+1/2) 
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8. (4 points) Write the Lewis structure of  SCl4 and draw its structure and 
geometry.  
 
 

 
 
 
 
 
 
9. (5 points) Draw the 3D structure (bold, solid  and broken lines)  of CH2=C=CH2 
and specify the hybridization of each of the three C atoms. 
 

 
 

 
 

                                                          sp2        sp       sp2
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