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Solutions 

 

1.  f(x) = 2x3 – 9x2 + 12x + 1; f '(x) = 6x2 – 18x + 12 → A = m = 54 + 54 + 12 = 120 

     m = 24 - 36 + 12 = 0; B = 16 – 36 + 24 + 1 = 5   

      f "(x) = 0 = 12x – 18 → x = 3/2; C =  11/2 

      (2
3

0
x3 – 9x2 + 12x + 1)dx = 

1

2
x4 – 3x3 + 6x2 + x]0

3 = 
81

2
 – 81 + 54 + 3 – 0 = 16.5 = D    

       120 +  5 +  5.5 +  16.5  =  147 = 7 𝟑  

 

2.  A = det 
−2 5 1
3 7 0

 ∙  
2 −3
4 0
1 5

 ;   
−2 5 1
3 7 0

 ∙  
2 −3
4 0
1 5

  =  
17 11
34 −9

  → A = det 
17 11
34 −9

  = -527 

      B = f (2) = 7; f(7) = 15; f(15) = 151 

 

      C =  2 u2 

                         

       D = Tan 𝐶𝑜𝑠−1  
6

7
   = 

 13

6
 

 

       -527 – 151 + 2 + 13  
 13

6
 

2

 =  −
24167

36
 or -671 11

36    

 

3.  
𝐴

𝑥
+  

𝐵

𝑥 − 1
 = 

3

𝑥(𝑥−1)
 → Ax – A + Bx = 3; A + B = 0 and A = 3, B = - 3 → 

𝐴

𝑥
+  

𝐵

𝑥 − 1
 = −

3

𝑥
+  

3

𝑥 − 1
 

     A =  
3

(𝑥−1)
− 

3

𝑥
100
2  = 

3

1
− 

3

2
+  

3

2
− 1 + 

3

4
− 

3

4
 + … + 

3

98
− 

3

99
 + 

3

99
− 

3

100
 = 

297

100
. 

      B = Zeros = 0 

      C =  ln 2 + 
3

8
;   f '(x) = 

1

𝑥
−

1

4
𝑥 → (f '(x))2 = 

1

𝑥2  −
1

2
+ 

1

16
𝑥2 ;    

1

𝑥2  +
1

2
+  

1

16
𝑥2 

2

1
 dx =   

1

𝑥
+ 

𝑥

4
 

2

1
dx 

          = ln 2 + 
3

8
.  

      2x – y2 – 2xy
 𝑑𝑦

𝑑𝑥
 + 3y2

 𝑑𝑦

𝑑𝑥
  = 0 → (3y2 – 2xy)

 𝑑𝑦

𝑑𝑥
 = y2 – 2x→ 

 𝑑𝑦

𝑑𝑥
 = 

𝑦2− 2𝑥

3𝑦2− 2𝑥𝑦
; (-1, 2) = 

6

16
=  

3

8
 = D 

      100A – 4(B + C + D) → 297 – 4 0 +
3

8
+  𝑙𝑛 2 +  

3

8
  = 297 – 𝟑 − 4ln 2 or  294 – ln 16. 
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4.    3xi + 3yi – 3i + 2x = 5 + 7i → 3x + 3y = 10, 2x = 5 → x = 2.5, y = 5 6  → x + y = 10
3  = A 

         
𝑎

𝑏
 

𝑏

𝑎
 

𝑎

𝑏
 =  

𝑎

𝑏
 𝑏

𝑎
∙
𝑎

1
2 

𝑏
1

2 
 =  

𝑎

𝑏
 𝑏

1
2 

𝑎
1

2 
=  𝑎

𝑏
∙
𝑏

1
4 

𝑎
1

4 
=  𝑎

3
4 

𝑏
3

4 
∙=  

𝑎

𝑏
 

3
8 

 , k = 3 8  = B 

 

          4log 2 𝑥  + x2 = 8 → 2log2𝑥
2
 + x2 = 8; 2x2 = 8.  x = ± 2 → x = 2 = C 

 

        169 – x2 = 1369 – (40 – x)2 ;  400 = 80x; x = 5, and h = 12 = D 

        ABCD =  10
3   3

8   2 (12) = 30. 

 

5.   y' = 25x4 – 12x2 – 2;y" = 100x3 – 24x; 4x(25x2 – 6) = 0; x = 0, ±
 6

5
 →   A = 

 6

5
  

      B = 3; 1 possible positive zero and 0 possible negative zeros; y'(-1) > 0, y'(0) < 0, y'(1) > 0 →  

                   2 local extrema. 

      C =  (−𝑥 − 4 − 5𝑥51

0
+  4𝑥3 +  2𝑥 + 4)dx = −

5𝑥
6

6
+ 𝑥4 + 𝑥

2

2
 ] 1

0
 = −

5

6
+  1 +  

1

2
 = 2 3  

 

       D = lim
𝑥→ 6

5

100𝑥3−24𝑥 

5𝑥−  6
 = lim

𝑥→
 6

5

4𝑥 5𝑥 +  6  = 
4 6

5
∙ 2 6 = 48

5  

   

         A2 + BC – D = 
6

25
 + 3(2/3) – 48/5 =  −

𝟏𝟖𝟒

𝟐𝟓
  

 

 

 

6.     A = 6𝜋, since  
(𝑥−1)2  

4
 + 

(𝑦+2)2

9
 = 1 

        B = 5    Pairs: (5, 5),(4, 5),(3, 5),(2, 5),(1, 5) y > |x – 1| + |x – 5| and y < 6.  

  

         

         C =  5 ;  4(x + 3)2 – (y + 5)2 = 9 →  
(𝑥+3)2

9

4

− 
(𝑦+5)2

9
 = 1; 𝜀 = 

 45
9 

3
2 

=   5 = C 

3713

h

x 40 - x
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         D = 12; 
(𝑥+2)2

 36
− 

(𝑦−4)2

9
 = 1 → a = 6; transverse axis = 12. 

         AB + CD = 30𝜋 + 12 5. 

 

 

7.  A = 5; x = 
87−3𝑦

5
 →  (15, 4), (12, 9),(9, 14),(6, 19),(3, 24). 

     B = - 448; 6th term =  
8
5
  = 

8!

5!3!
 (2x)3 (– y)5 = - 448x3y5. 

     C =   2;  y2 = x – 1 + 
6

𝑥
 → x = 1,2,3,6 and y2 = 6, 4, 4,6 → (2, 4) and (3, 4). 

     D = 
1

3
 ;   3 3

3
 
−2

 =  3
3

2 
−

2

3
 = 3-1 . 

      
𝑩

𝑨𝑪𝑫
  = 

−𝟒𝟒𝟖

𝟓∙𝟐 𝟏 𝟑  
  = - 134.4 or −

𝟔𝟕𝟐

𝟓
 

 

 

8.   𝑙𝑜𝑔2
𝑛

𝑛+1
2008
2  = a + 𝑏𝑙𝑜𝑔2 𝑐= 𝑙𝑜𝑔2

2

3
+  𝑙𝑜𝑔2

3

4
+  𝑙𝑜𝑔2

4

5
+ ⋯ + 𝑙𝑜𝑔2

2007

2008
+ 𝑙𝑜𝑔2

2008

2009
 =  𝑙𝑜𝑔2

2

2009
 =  

      1 + -1 log2 2009 → A = 2009. 

      ln(3x – 1) + ln(x + 3) = 2 ln 5; 𝑙𝑛 3𝑥 − 1 (𝑥 + 3)= ln 25; 3x2 + 8x – 28 = 0→ (3x + 14)(x – 2) = 0 

       B = 2 

       2𝑙𝑜𝑔𝑛(𝑎 𝑏) – 𝑙𝑜𝑔𝑛𝑏
2𝑐 =  2𝑙𝑜𝑔𝑛𝑎 +  𝑙𝑜𝑔𝑛𝑏 − 2𝑙𝑜𝑔𝑛𝑏 − 𝑙𝑜𝑔𝑛𝑐 →  4 + 3 – 6 – 5 =  – 4.  C = – 4. 

      
2log 𝑥

2log 𝑦
 + 

log 𝑥

2 log 𝑦
 = 6; 3log x = 12 log y → x = y4; k = 4.  D = 4 

       𝟐𝑨
𝑩  + CD = 2009 – 16 = 1993  → 22   

 

 9.  f ′(x) = x (1 – x2)1/2  → f(x) = −
1

3
(1 − 𝑥2)3/2 + C; f(x) = −

1

3
(1 − 𝑥2)3/2 + 

10

3
; f 

1

2
  = 

−3 3 + 80

24
 = A. 

      𝑙𝑖𝑚𝑥→∞
ln⁡(𝑥2+ 1)

ln 𝑥
  =   𝑙𝑖𝑚

𝑥→∞

2𝑥 
1

𝑥2+1  

1

𝑥

 →  𝑙𝑖𝑚
𝑥→∞

2𝑥2

𝑥2+ 1
  = 𝑙𝑖𝑚

𝑥→∞

2

1+ 
1

𝑥2
  = 2;  B = 2 

      2ysin 2x 
𝑑𝑦

𝑑𝑥
 + 2y2cos 2x  = 2 

𝑑𝑦

 𝑑𝑥
 →  

𝑑𝑦

 𝑑𝑥
 = 

−2𝑦2 𝑐𝑜𝑠 2𝑥

2𝑦𝑠𝑖𝑛 2𝑥−2
; C = 

−8 0 

−4 −1 − 2
  = 0 

      A =  (3𝑥21

−1
+  4)𝑑𝑥 → x3 + 4x|

1
−1

 = 5 + 5 = 10.  D = 10. 

       (A + C)(B + D) =  
−3 3+ 80

24
+  0 12 = 

−𝟑 𝟑+𝟖𝟎

𝟐
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10.  Let u =  log9 𝑥 →  u + 1/u =  5/2; 2u2 – 5u + 2 = 0; (2u – 1)(u – 2) = 0 →  log9 𝑥 = ½ , x =3; 

        log9 𝑥 = 2, x = 81.  A =3. 

        a(1 + r + r2) = 21, 
1

𝑎
+  

1

𝑎𝑟
+  

1

𝑎𝑟2 = 7 12  ; 
𝑟2+ 𝑟+1

𝑎𝑟2  = 7 12 → 
21

𝑎2𝑟2 = 7 12 ; a2r2 = 36, a = 2, r = 3 

         3, 6, 12.  B = 3. 

        2l = 12, l = 6, diagonal of R1 = 2 10 .  
𝑥

6
=  

 15

2 10
; x = 

45

 10
.  

𝑥

2
=  

 15

2 10
, x =  

15

 10
; A =  

45

 10
∙

 15

 10
  = 

135

2
 

        20 +  384  =  𝑎 +  𝑏 → a + b = 30, ab = 2 96 .   8 +  12 = 8 + 12 = 20.  D = 20.   

        
𝑪𝟐

𝐴𝐵𝐷
 = 

135

2
∙

135

2
∙

1

27∙20
=

𝟏𝟑𝟓

𝟏𝟔
  

 

 
 


