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Solution 
Let      ݐ = sin ݔ ݐ݀                = cos ݔ ܫ ݔ݀  =  න ݐ2 − ଶݐ3 + ݐ3 + 2 ݐ2 ݐ݀  − ଶݐ3 + ݐ3 + 2 = ݐ2  − 3ሺݐ + 2ሻሺݐ + 1ሻ = ݐሺܣ + 2ሻ + ݐሺܤ + 1ሻ  ܣሺݐ + 1ሻ + ݐሺܤ + 2ሻ = ݐ2 − 3 at     ݐ = −2          ⇨ ሺ−1ሻܣ = 2ሺ−2ሻ − 3                    ⇨ ܣ− = −7                                  ⇨ ܣ    = 7 ݐ    ݐܽ  = −1          ⇨ ሺ1ሻܤ = 2ሺ1ሻ − 3                                                                                     ⇨ ܤ   = −1 ܫ  =  න 7ሺݐ + 2ሻ − 1ሺݐ + 1ሻ ݐ݀ = 7 ln|ݐ + 2| − ln|ݐ + 1| + ܿ = 5 lnሺ2 + sin ሻݔ − lnሺ1 + sin ሻݔ + ܿ 
  

Example 8 *  Evaluate  the following integral   න ଶݔ3 + 1ሺݔ + 1ሻଶሺݔଶ + 1ሻ  July 24, 2010  52 ݔ݀  

Solution 3ݔଶ + 1ሺݔ + 1ሻଶሺݔଶ + 1ሻ = ݔܣ + 1 + ݔሺܤ + 1ሻଶ + ݔܥ + ଶݔܦ + 1 ݔሺܣ  + 1ሻሺݔଶ + 1ሻ + ଶݔሺܤ + 1ሻ + ሺݔܥ + ݔሻሺܦ + 1ሻଶ = ଶݔ3 + 1 
at  ݔ = ሺ2ሻܤ                             1− = 3ሺ1ሻ + ܤ2                              1 = ܤ                                         4 = 2  
at  ݔ = ሺ1ሻሺ1ሻܣ                             0 + ሺ2ሻሺ1ሻ + ሺ1ሻܦ = ܣ           1 + ܦ = −1 →  1  
at  ݔ = ሺ2ሻሺ2ሻܣ                             1 + ሺ2ሻሺ2ሻ + ሺܥ + ሻሺ4ሻܦ = 3 + ܣ 4          1 + ܦ4 + ܥ4 = 0 
                                         4 ሺܣ + ሻܦ + ܥ4 = 0            − 4 + ܥ4 = ܥ                                           0 = 1   at  ݔ = ሺ3ሻሺ5ሻܣ                             2 + ሺ2ሻሺ5ሻ + ሺ2 + ሻሺ9ሻܦ = 12 + 1        → ܣ 15   + 10 + 18 + ܦ9 = 13 
ܣ15                                           + ܦ9 + 28 = 13                                              → ܣ15   + 9ሺ−1 − ሻܣ = ܣ15                                           15− − 9 − ܣ9 = ܣ6                      15− = ܣ                                         6− = −1  
From 1 ܣ1−                             + ܦ = ܦ                                                                                               1− = 0 ܫ  = න ଶݔ3 + 1ሺݔ + 1ሻଶሺݔଶ + 1ሻ ݔ݀   = න ൬ ݔ1− + 1 + 2ሺݔ + 1ሻଶ + ଶݔݔ + 1൰ =     ݔ݀ − ln|ݔ + 1| − ݔ2 + 1 + 12 lnሺݔଶ + 1ሻ +  ܥ
 

Example 9 
40  August 7 , 2011 ( 3 pts ) Evaluate the following integral න ଶݔ2 − ݔ + 1ሺݔ − 1ሻሺݔଶ − 1ሻ  ݔ݀  

Solution ሺݔ − 1ሻሺݔଶ − 1ሻ = ሺݔ − 1ሻሺݔ − 1ሻሺݔ + 1ሻ = ሺݔ − 1ሻଶሺݔ + 1ሻ 2ݔଶ − ݔ + 1ሺݔ − 1ሻሺݔଶ − 1ሻ = ଶݔ2 − ݔ + 1ሺݔ + 1ሻሺݔ − 1ሻଶ = ݔܣ + 1 + ݔܤ − 1 + ݔሺܥ − 1ሻଶ ܣሺݔ − 1ሻଶ + ݔሺܤ + 1ሻሺݔ − 1ሻ + ݔሺܥ + 1ሻ = ଶݔ2 − ݔ + 1  
at  ݔ = ሺ4ሻܣ            1− = 2ሺ1ሻ − ሺ−1ሻ + 1                                      → ܣ4    = 4                                        → ܣ = 1   
at  ݔ = ሺ2ሻܥ               1 = 2ሺ1ሻ − ሺ1ሻ + 1                                          → ܥ2    = 2                                        → ܥ = 1  
at  ݔ = 0              ሺ1ሻሺ1ሻ + ሺ1ሻሺ−1ሻܤ + ሺ1ሻሺ1ሻ = 1                       →    2 − ܤ = 1                                   → ܤ = 1  
 න ଶݔ2 − ݔ + 1ሺݔ − 1ሻሺݔଶ − 1ሻ ݔ݀   = න ൬ ݔ1 + 1 + ݔ1 − 1 + 1ሺݔ − 1ሻଶ൰ ݔ݀ = ln|ݔ + 1| + ln|ݔ − 1| − ݔ1 − 1 + ܿ 

Example 7   Evaluate   න ሺ2 sin ݔ − 3ሻ cos sinଶݔ ݔ + 3 sin ݔ + 2   ݔ݀
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Homework 
 

1 Evaluate  the integral න 1 + ସ1ݔ − ସݔ  ݔ݀

2 Evaluate  the integral න ସݔ + ଶݔ + ଷݔ1 + ݔ  ݔ݀

3 Evaluate  the integral න ଶݔହሺݔ − 4ሻሺݔଶ + 4ሻ July 2007   44 ݔ݀

4 Evaluate  the integral න sin 2ݔ2 + cos ݔ d2 ݔ   May   1995

5 Evaluate  the integral න ଶݔ3 + ݔ5 + 10ሺݔ + 2ሻሺݔଶ − ݔ2 + 4ሻ December   2000   22 ݔ݀

6 Evaluate  the integral න ଶݔଶሺݔ2 + 1ሻሺݔ − 1ሻ May   2001   23 ݔ݀

7 Evaluate  the integral න 2 − ଶݔሺݔ3 + 1ሻሺݔ + 1ሻଶ August   2001   24 ݔ݀

8 Evaluate  the integral න ଶݔ + ݔ + ଶݔሺݔ2 + ݔ2 + 2ሻ December    2001   25 ݔ݀

9 Evaluate  the integral න ଶݔ − ଶݔ4 + 1 December   2002   27 ݔ݀

10 Evaluate  the integral න 2ሺ1 + ଶሻሺ1ݔ + ሻݔ May   2003   28 ݔ݀

11 Evaluate  the integral න 8ݔ4 − ଷݔ May   2003   29 ݔ݀

12 Evaluate  the integral න ଷݔݔ4 + ଶݔ3 + ݔ3 + 9 July   2003   30 ݔ݀

13 Evaluate  the integral න ଷݔ + 1ሺݔଶ + 1ሻଶ December   2003   32 ݔ݀

14 Evaluate  the integral න ଶݔ + ݔ + 1ሺݔଶ + 2ሻሺݔ − 1ሻ May   2004   33 ݔ݀

15 Evaluate  the integral න ଶݔ4 − ݔ3 + ଶݔ24 − ݔ4 + 3 June   2005   36 ݔ݀

16 Evaluate  the integral න ଷݔ2 − ଶݔ2 − ݔ3 − 5ሺݔ + 1ሻଶሺݔଶ + 2ሻ December   2005   39 ݔ݀
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