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Solutions: 

1. lim𝑥→−2
𝑥3+ 8

𝑥+2
 = lim𝑥→−2

 𝑥+2 (𝑥2−2𝑥+4)

𝑥+2
 = lim𝑥→−2(𝑥2 − 2𝑥 + 4) = 12.  B 

 
2. m = -2, pt(3, -1) → y + 1 = -2(x – 3);  y = -2x + 5.  D 

 

3. f(x) is undefined at x = 6.  No limit.  E 

 

4. f(x) = 
2𝑥𝑠𝑖𝑛𝑥

𝑒𝑥  → f '(x) =  
(2𝑠𝑖𝑛 𝑥+ 2𝑥 𝑐𝑜𝑠 𝑥−2𝑥𝑠𝑖𝑛𝑥 )

𝑒𝑥 . E 

 

5. f(x∙) = sin x – cos x at (𝜋 2 , 1).  f '(x) = cos x + sin x; m =  0 + 1 = 1.  y – 1 = 1 𝑥 – 
𝜋

2
  → y = x – 

𝜋−2

2
.  A 

 

6. f(x) = ax
3
 + bx

2
 + cx – 1 ; f ′ = 3ax

2
 + 2bx + c; f "= 6ax + 2b→pt. of inflection(0, -1) implies b = 0. 

             f ′ = 3ax2
 + c; m = 3 at x = 1 → 3a + c = 3 and a + c = -1→a = 2, c = -3 and f(x) =2x3

 – 3x – 1.  B 
 

 

7. Maximize: A = (w – 2)(h – 3.5) ; Constraint: 200 = wh→ A =  ℎ − 
7

2
  

200

ℎ
−  2 ;A' = 

700

ℎ2 −  2;h = 5 14. C 

 

8. f(x) = 
𝑥3−3𝑥2+ 3𝑥− 5

𝑥2− 2𝑥 + 1
 ; by division y = x – 1. D 

9. lim𝑡→∞ 𝑣∗(1 – e−at ) = 𝑣∗ (1 – 0) = 𝑣∗.  C  

 

10.  f '(x) = 
−2𝑥

 1 − 𝑥2
;  f" =  

−2 1− 𝑥2

 1− 𝑥2 2 .  C  

 

11. f '(x) =  1 − 𝑥2 −
𝑥

 1− 𝑥2
 ; 0 = 1 – 2x2

 → x = ±
 2

2
 → f(x) = ±

 3

4
; sum = 0.  B 

12. 2xdx + 2xy2dx + 2x2ydy + 3y2dy = 0; (2x2y + 3y2
)dy = -(2x + 2xy2

)dx → 
− 2𝑥+2𝑥𝑦2 

 2𝑥2+3𝑦2 
 = 

𝑑𝑦

𝑑𝑥
.  A 

13. lim𝑥→−∞
2−3𝑥−4𝑥2

3𝑥2+6𝑥+10
 = lim𝑥→−∞

2

𝑥2 − 
3

𝑥
 −4

3 + 
6

𝑥
 + 

10

𝑥2

 = −
4

3
.  D 

14. Let x =h + 
𝜋

2
.  𝑙𝑖𝑚ℎ→0

𝑡𝑎𝑛⁡(2ℎ+ 𝜋)

ℎ
= 𝑙𝑖𝑚ℎ→0

𝑡𝑎𝑛 2ℎ+𝑡𝑎𝑛 𝜋)

ℎ(1−𝑡𝑎𝑛 2ℎ 𝑡𝑎𝑛 𝜋)
 = 𝑙𝑖𝑚ℎ→0

1

ℎ
∙
𝑡𝑎𝑛 2ℎ+ 0

(1−0)
 = 𝑙𝑖𝑚ℎ→0

1

ℎ
∙
𝑠𝑖𝑛 2ℎ

𝑐𝑜𝑠 2ℎ
 = 𝑙𝑖𝑚ℎ→0

1

ℎ
∙

2𝑠𝑖𝑛ℎ 𝑐𝑜𝑠 ℎ𝑐𝑜𝑠2ℎ = 𝑙𝑖𝑚ℎ→0𝑠𝑖𝑛ℎℎ∙2 𝑐𝑜𝑠 ℎ𝑐𝑜𝑠2ℎ = 1∙ 21 = 2.  B 

 

15. f '(x) = ex
 – 3; x = ln3; f '(0) <0, f '(2) > 0 →  (ln3, ∞).  C   

 

16. f"= sin x →  f '(x) = - cos x + C; C = -3; f(x) = -sin x – 3x + C1;C = 4→ f(x) = -sin x – 3x +4.  A  

 

17.  f '(t) = 3at2
 + 2bt + c; f "(t) = 6at + 2b; 0 = 6at + 2b→ t = −

𝑏

3𝑎
.  B 

 

18. t(d) = 
 𝑥2+ 4

3
+ 

5−𝑥

4
; t '(x) = 

𝑥

3 𝑥2+ 4
+ 

5 − 𝑥

4
; x = 

6

 7
 → 5 – x = 

35− 6 7

7
.  D 

19. lim𝑥→0+

 1+ 
1

𝑥2

1

𝑥

  = lim𝑥→0+  1 + 𝑥2  =1.  C 
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20. E 

  

21.  f '(x) = 
1

3
(x2

 + 3x – 1)
-2/3

(2x + 3); f ' (-1) <0, f '(0) > 0, min at x = −
3

2
 , f(-3/2) = −

 263

2
.  C 

   

22.  4 = w2h → h = 
4

𝑤2 ; SA = w2
 + 

16

𝑤
; SA' = 2w − 

16

𝑤2; 0 = 2w3
 – 16 → SA = 12.  C  

 
23.   Eliminate b and d because f(0) ≠ 0, eliminate a because domain of graph is (-1, 1).  C   

 

24.  g' = −
3

𝑥2 +  
2

𝑥3  = m→ m2 = −
1

2
.  y −

9

4
 =  −

1

2
 (x – 2) → 2x + 4y = 13.  A 

 

25.  R' = 
225

 𝑥
; x = 16 → R' = 56.25  C 

 

26. Omit 

 

27. f '(x) = 25x4
 – 6x + 1; f '(0) > 0, f '(.3) < 0, f '(1) > 0. f "(x) = 100x3

 – 6, 1 pt of inflection so 2 local max/min.  C  

 

28.  4x3
 + y3

 + 3y2x
𝑑𝑦

𝑑𝑥
 = 0; 

𝑑𝑦

𝑑𝑥
 =  

−4𝑥3− 𝑦3

3𝑦2𝑥
;
𝑑(−1,1)

𝑑𝑥
 = -1.  B 

 

29. y' = −
1

𝑥2; y = −
1

𝑥2 (𝑥 − 4); y = −
1

𝑥
+ 

4

𝑥2; −
1

𝑥
+

4

𝑥2 = 
1

𝑥
; x = 2; Pts:(2, ½) and (4, 0); y = -1/4x  + 1 →   

A∆ = ½(1)4 = 2.  B 

 

30. lim𝑥→0+
2 𝑠𝑖𝑛 𝑥𝑐𝑜𝑠𝑥 −2 𝑥 sin 𝑥+ 𝑥2

𝑥
     = 2cos(0) - 2 0 + 0 = 2.  D 

  

Tie-Breakers: 

 

1. y = 
2

𝑥
− 1; y' = −

2

𝑥2 ;  y"
 = 

4

𝑥3 

 

2. f '(x) = - 1 + 3𝑥2 −
𝑥

 1+3𝑥2
.  m = −

9

4
;  y = −

9

4
𝑥 +  

1

4
 

3. lim𝑥→∞
 2+4𝑥2

𝑥
 = 2; lim𝑥→−∞

 2+4𝑥2

𝑥
 = -2 

 

 

 


