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Review Problems – Math115 Midterm Exam
 • Midterm covers Sections 2.1-4.2
 • Midterm Exam: Wednesday, October 19, 5:50 - 7:50 pm, 120 or 130 Budig. ( Yourinstructor will announce one of the two in class.) Once you are in the auditorium, look foryour instructor who will direct you to your seat.
 • Only simple graphing calculators (TI-84 plus and below) are allowed for the common exams.
 • You can do all your work in exam booklets and circle one answer for each problem. Havingdone with all the problems, you will need to complete the bubble sheet with a # 2 pencil.
 • You will need to write your instructors name on margins of the scantron answer sheet.
 • You are considered responsible to bring pencils and a calculator to the common exams. Pensor pencils will not be provided for you, and interchanging calculators will be prohibitedduring the exams.
 • Bring your KU ID.
 • The midterm exam will consist of 10 True or False problems worth 4 points each and 20Multiple-Choice problems worth 8 points each. The practice problems below are intendedto be representative of what might appear on the exam.
 • To study for this exam, start with this review and all of the previous reviews. Then reviewyour notes and homework assignments.
 True or False Problems
 1. T F If f(x) is not defined at x = a, then limx→a
 f(x) does not exist.
 Solution: False. Counter example: f(x) =x2 − 1
 x− 1at a = 1.
 2. T F If f(x) is continuous on [π, 17], f(π) = 17, and f(17) = −π, then f(c) = 2π forsome c between π and 17.
 Solution: True. 2π ' 6.28 is in the interval between −π and 17. So by intermediatevalue theorem, there is such a c.
 3. T F If both limx→a−
 f(x) and limx→a+
 f(x) exist, then limx→a
 f(x) exists.
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Solution:False. The one-sided limits may not be equal. Counter example: f(x) =
 x
 |x|at x = 0.
 4. T F If limx→a
 f(x) exists, then both limx→a−
 f(x) and limx→a+
 f(x) exist.
 Solution: True. This is part of a theorem.
 5. T F The function f(x) =|x|x
 is continuous at x = 0.
 Solution: False.
 f(x) =|x|x
 =
 {−1 x < 01 x > 0
 So limit from left is −1 and from right is 1.
 6. T F The function f(x) = x13 has a derivative at x = 0.
 Solution: False. f ′(x) =1
 3x2/3for x 6= 0. Tangent line to the graph at x = 0 is vertical.
 7. T F If limx→a
 f(x) = 0 and limx→a
 g(x) = 0, then limx→a
 f(x)
 g(x)DNE.
 Solution: False. Counter example: f(x) =x2 − 1
 x− 1at x = 1.
 8. T F If limx→a
 f(x) = L 6= 0 and limx→a
 g(x) = 0, then limx→a
 f(x)
 g(x)does not exist.
 Solution: True. The limit is infinity or negative infinity.
 9. T F If limx→a
 f(x) = L, then limx→a
 (f(x))2 + 1 = L2 + 1.
 Page 2
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Solution: True. By properties of limits.
 10. T F If limx→a
 f(x)
 g(x)does not exist, then at least one of the limits lim
 x→af(x) and lim
 x→ag(x) does
 not exist.
 Solution: False. Counter example: f(x) =x+ 1
 xat a = 0 .
 11. T F If limx→17
 f(x) exists, then f is continuous at x = 17.
 Solution: False. Counterexample, f(x) =x2 − 172
 x− 17.
 Note that f(17) is not defied in this example.
 12. T F If f(x) is continuous at x = a, then limx→a
 f(x) exists.
 Solution: True. Part of the definition of continuity.
 13. T F If f(x) is continuous at x = x0, then f(x) has a derivative at x = x0.
 Solution: False. Counter example: f(x) = |x| at x0 = 0.
 14. T F If f(x) is differentiable at x = 6, then limx→6
 f(x) = f(6).
 Solution: True. because differentiable at a point implies continuous at that point. Thencontinuity at a point implies the limit exists at that point.
 15. T F If f(x) and g(x) are continuous, then f(x)g(x) is continuous.
 Solution: True. By properties of continuity.
 Page 3
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16. T F If f(x) and g(x) are continuous, thenf(x)
 g(x)is continuous.
 Solution: False. Counter example: f(x) = 5 and g(x) = x− 1 at x = 1.
 17. T F If f(x) and g(x) are differentiable, then f(x)g(x) is differentiable.
 Solution: True. By rules of differentiation.
 18. T F If f(x) and g(x) are differentiable, thenf(x)
 g(x)is differentiable.
 Solution: False. Counter example: f(x) = 1 and g(x) = x2, the quotient is neitherdefined nor differentiable at x = 0.
 19. T F If f is differentiable at x = a, then limx→a
 f(x) exists.
 Solution: True. because differentiable at a point implies continuous at that point. Thencontinuity at a point implies the limit exists at that point.
 20. T F If f and g are differentiable, thend
 dx(f(x)g(x)) =
 d
 dxf(x)
 d
 dxg(x).
 Solution: False. Product rule:d
 dx(f(x)g(x)) =
 d
 dx(f(x))g(x) + f(x)
 d
 dx(g(x)).
 21. T F If f(x) = π2, then f ′(x) = 2π.
 Solution: False. f ′(x) = 0.
 22. T F The line y = 2 is tangent to the graph of the circle x2 + y2 = 1.
 Page 4
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Solution: False. This is the equation of a circle centered at origin with radius 1. y = 2does not touch or intersect the circle.
 Multiple-Choice Problems(DNE = Does not exist; NOTA = None of the above)
 1. The domain of function f(x) =x+ 3
 2x2 − x− 3is
 (A) (−∞,+∞) (B) (−∞, 3
 2) ∪ (
 3
 2,+∞) (C) (−∞,−1) ∪ (−1,+∞)
 (D) (−∞,−1) ∪ (−1,3
 2) ∪ (
 3
 2,+∞) (E) NOTA
 Solution:
 D
 The only ”bad” points are the zeros of the denominator.
 Find them: 2x2 − x− 3 = 0 gives x = −1,3
 2.
 Draw the number line. Eliminate the ”bad” points. Write as intervals with union betweenthem.
 2. The domain of function f(x) =2x√x2 − 4
 is
 (A) (2,+∞) (B) (−∞,−2) (C) (−∞,−2] ∪ [2,+∞) (D) (−∞,−2) ∪ (2,+∞) (E) NOTA
 Solution: D
 Eliminate points that make under the square root negative and the points that make the denom-inator zero. What is left is x2 − 4 > 0
 Use either your calculator or make a table to see where x2 − 4 > 0.
 3. Let f(x) =1
 x2and g(x) = 3x+ 5. Then, (g ◦ f)(x) is
 (A)1
 (3x+ 5)2(B)
 3
 x2+ 5 (C)
 1
 x2(D) 3x+ 5 (E) NOTA
 Page 5
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Solution:
 B
 (g ◦ f)(x) = 3(1
 x2) + 5 =
 3
 x2+ 5
 4. Let f(x) = x2 + 1 and g(x) =1√x
 . Then, f(g(2)) is
 (A)1
 1 +√
 2(B)
 1√5
 (C)2
 3(D)
 3
 2(E) NOTA
 Solution: D
 First method:
 f(g(x)) =
 (1√x
 )2
 + 1 =1
 x+ 1 so f(g(2)) =
 3
 2
 Second method:
 g(2) =1√2
 and f(g(2)) = f(1√2
 ) =
 (1√2
 )2
 + 1 =1
 x+ 1
 5. limx→2
 x2 − 9
 x− 3= (A) 1 (B) DNE (C) 6 (D) 5 (E) NOTA
 Solution:
 D
 The limit of denominator 6= 0 so plug in 2 to find the limit of quotient.
 6. limx→3
 x2 − 9
 x− 3= (A) 1 (B) DNE (C) 6 (D) 5 (E) NOTA
 Solution: C
 A case of0
 0simplify to get: lim
 x→3
 x2 − 9
 x− 3= lim
 x→3x+ 3 = 6
 Page 6

Page 7
                        
                        

Use the graph of the function f in Figure 1 below to answer Problems 7, 8, 9, and 10.
 −3 −2 −1 1 2 3 4
 −3
 −2
 −1
 1
 2
 3
 4
 y = f(x)
 Figure 1
 7. limx→0+
 f(x) = (A) 0 (B) − 1 (C) 1 (D) 2 (E) DNE
 Solution: A
 Trace the graph and approach x = 0 from right. Observe that the y values are getting closer to0.
 8. limx→ (−1)
 f(x) = (A) 1 (B) − 1 (C) 0 (D) 2 (E) DNE
 Solution: E
 limx→(−1)+
 f(x): Trace the graph and approach x = −1 from right. Observe that the y values are
 getting closer to −2.
 limx→(−1)−
 f(x): Trace the graph and approach x = −1 from left. Observe that the y values are
 getting closer to 2.
 So the left-sided and right-sided limits are not equal.
 Page 7
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9. The function f is continuous at (A) − 1 (B) − 2 (C) 0 (D) 2 (E) NOTA
 Solution:
 B
 There are gaps ( one-sided limits are not equal) at x = −1 and x = 0 and a hole( function isnot defined) at x = 2.
 10. The function f is not continuous at (A) − 2.5 (B) 2 (C) − 1.5 (D) − 2 (E) NOTA
 Solution: B
 The function is not defined at x = 2 ( a hole).
 11. limx→0
 √1 + x− 1
 x= (A)
 1
 2(B) DNE (C) 0 (D) − 1 (E) NOTA
 Solution:
 A
 limx→0
 √1 + x− 1
 x= lim
 x→0
 (√
 1 + x− 1)(√
 1 + x+ 1)
 x(√
 1 + x+ 1)= lim
 x→0
 (1 + x)− 1
 x(√
 1 + x+ 1)=
 1
 2
 (Note: the limit can also be interpreted as derivative of f(t) =√t at 1 which gives the same
 result.)
 12. limx→∞
 3x2 + 2x+ 4
 2x2 − 3x+ 1= (A) 4 (B) 3
 2(C) DNE (D) 0 (E) NOTA
 Solution: B
 x is going to infinity case. Divide the all terms in the numerator and denominator by x2:
 = limx→∞
 3 + 2/x+ 4/x2
 2− 3/x+ 1/x2=
 3 + 0 + 0
 2 + 0 + 0=
 3
 2.
 13. limx→−∞
 x2 + 3
 x+ 1= (A) 1 (B) 0 (C) 2 (D) 3 (E) NOTA
 Page 8
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Solution:
 E
 limx→−∞
 x2 + 3
 x+ 1= lim
 x→−∞
 x+ 3/x
 1 + 1/x=
 limx→−∞
 x+ 0
 1 + 0= −∞
 14. limx→−∞
 10x99 + 3π + 4x27
 x27 + 17x+ 2x99= (A) 2 (B) 3 (C) 4 (D) 5 (E) NOTA
 Solution: D
 limx→−∞
 10x99 + 3π + 4x27
 x27 + 17x+ 2x99= lim
 x→−∞
 10 + 3π/x99 + 4/x72
 1/x72 + 17/x98 + 2=
 10 + 0 + 0
 0 + 0 + 2= 5
 Page 9
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15. Let f(x) =
 { √3x+ 7 for x < 3,
 10− 2x for x > 3.
 (A) The domain of f is (−∞,+∞) (B) limx→3
 f(x) exists (C) f(x) is continuous at x = 3.
 (D) f(x) is differentiable at x = 3. (E) NOTA
 Solution: B
 • A is incorrect : Domain is [−7/3, 3) ∪ (3,∞)
 • B is correct: limx→3
 f(x) = 4 exits.
 ( Note : limx→3+
 f(x) = limx→3+
 (10− 2x) = 4 and limx→3−
 f(x) = limx→3−
 (√
 3x+ 7) = 4. )
 • C is incorrect: f(3) is not defined, hence f is not continuous.
 • D is incorrect: Not continuous implies not differentiable.
 16. Let f(x) =
 { √3x+ 7 for x < 3,
 10− 2x for x ≥ 3.
 (A) f is not defined at x = 3. (B) limx→3
 f(x) DNE. (C) f(x) is continuous at x = 3.
 (D) f(x) is differentiable at x = 3. (E) NOTA
 Solution: C
 A is incorrect: f(3) = 4
 B is incorrect:limx→3
 f(x) = 4 exits.
 C is correct. ( Observe how this function is different from the function in problem 15).
 D is incorrect: f is not differentiable because the graph has sharp corner.
 17. Let f(x) = x2 − 4x. When simplified, the difference quotientf(x+ h)− f(x)
 hbecomes
 (A) 2x+ h− 4 (B) 2 (C) 0 (D) 2x− 4 (E) NOTA
 Page 10
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Solution: A
 • f(x+ h) = x2 + 2xh+ h2 − 4x− 4h
 • f(x+ h)− f(x) = 2xh+ h2 − 4h = h(2x+ h− 4)
 • f(x+ h)− f(x)
 h= 2x+ h− 4
 18. Let f(x) =1
 x. When simplified, the difference quotient
 f(x+ h)− f(x)
 hbecomes
 (A) 1 (B)−1
 x(x+ h)(C)
 1
 h2(D) 0 (E) NOTA
 Solution: B
 • f(x+ h) =1
 (x+ h)
 • f(x+ h)− f(x) =1
 (x+ h)− 1
 x=
 −hx(x+ h)
 =
 • f(x+ h)− f(x)
 h=
 −1
 x(x+ h)
 19. If we correctly calculate the derivative of f(x) = x2 + 17 directly from the definition ofderivative, which of the following will appear in our calculations?
 (a) limh→0
 x2 + h (b) limx→0
 x2 + h (c) limh→0
 2x+ h (d) limx→0
 2x+ h (e) limh→0
 x+ h (f) limx→0
 x+ h
 Solution:
 C
 Either calculated the 4-step process or use the elimination method that would work here:(Elimination may not work every time.)
 Warning: check the variable under the limit sign.
 Page 11
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20. Let y = x17. The definition ofdy
 dxis:
 (A) limh→0
 x17
 h(B) lim
 x→0
 x17
 h(C) lim
 h→0
 (x+ h)17
 h(D) lim
 x→0
 (x+ h)17
 h
 (E) limh→0
 (x+ h)17 − x17
 h(f) lim
 x→0
 (x+ h)17 − x17
 h
 Solution:
 E
 21. The slope of the tangent line to the graph y = ax1/3 (where a is a non-zero constant) at thepoint x = 0 is:
 (a) a (b)−2a
 3(c)
 a
 3(d) 0 (e) there is a vertical tangent line (f) there is no tangent line
 Solution: E
 f ′(x) =a
 3x2/3for x 6= 0. At x = 0 graph has a vertical tangent line.
 22. The equation of the tangent line to the graph of y = ax3 (where a is a constant) at the point(1, a) is:
 (a) y = ax (b) y = ax − 2a (c) y = ax − 2a + 2 (d) y = 3ax (e) y = 3ax − 2a (f)y = 3ax− 2a+ 2
 Solution:
 E
 dy
 dx= 3ax2
 Evaluate at x = 1 to get m = 3a.
 Then the equation is: y − a = 3a(x− 1).
 Doing the algebra gives: y = 3ax− 2a
 23. Let C(x) denote the cost function to produce x units and p(x) denote the unit price at which xunits will sell. What is the profit function in terms of C(x) and p(x)?
 (A) x(p(x)− C(x)) (B) p(x)− xC(x) (C) p(x) + xC(x) (D) xp(x)− C(x) (E) NOTA
 Page 12

Page 13
                        
                        

Solution: D
 Revenue is R(x) = xp(x).
 The profit is R(x)− C(x) = xp(x)− C(x)
 24. Using the notation of Problem 23, what is the marginal profit in terms C(x) and p(x)?
 (A) p′(x)− C ′(x) (B) p′(x) + xp(x)− C(x) (C) x(p(x)− C(x))
 (D) p(x) + xp′(x)− C ′(x) (E) NOTA
 Solution: D
 Take the derivative of profit function in 23. Use product rule for the first term.(xp(x)
 )′− C ′(x) = p(x) + xp′(x)− C ′(x)
 25. Let C be the cost function for a manufacturing process. Which of the following best estimatesthe difference between the total cost of producing 500 items and the total cost of producing 501items?
 (A) C(500) (B) C ′(500) (C)C(500)
 500(D)
 C ′(500)
 500(E)
 500C ′(500)− C(500)
 250, 000
 Solution:
 B
 Marginal cost: C ′(500).
 26. Given the demand equation p = 18− 2x and the supply equation p = 2x+ 10, where p is theunit price and x represents the quantity, find the equilibrium quantity and the equilibrium price.
 (A) x = 2 and p = 14 (B) x = 3 and p = 16 (C) x = 4 and p = 18 (D) x = 18 and p = 4 (E) NOTA
 Solution: A
 Set the two right hand sides equal and solve for x:
 Page 13
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18− 2x = 2x+ 10
 x = 2 .
 Plug back in either equation to get the value for p.
 27. Given the demand function p = d(x) = −0.01x2 − 0.1x + 10 and the supply functionp = s(x) = 0.01x2 + 0.2x + 5, where p is the unit price and x represents the quantity, find theequilibrium quantity and the equilibrium price.
 (A) x = 5 and p = 6.25 (B) x = 10 and p = 8 (C) x = 15 and p = 10.25
 (D) x = 20 and p = 13 (E) NOTA
 Solution:
 B
 Solve the equation:
 −0.01x2 − 0.1x+ 10 = 0.01x2 + 0.2x+ 5 ( a quadratic equation) to get
 x = −25 and x = 10. The negative answer is not acceptable for quantity so the only solutionis x = 10.
 Plug back in either to get p = 8.
 28. It is known that limx→2+
 f(x) = 3, limx→2−
 f(x) = 3, and f(2) = 1. Which of the following
 statements is False ?
 (A) f(x) is discontinuous at x = 2. (B) The graph of f(x) is broken at x = 2.
 (C) limx→2
 f(x) exists. (D) f(x) is differentiable at x = 2. (E) f(x) is defined at x = 2.
 Solution: D
 f has a limit as x → 2 and f is defined at x = 2 but limx→2
 f(x) 6= f(2). That is f is notcontinuous at x = 2 which makes (d) the only false statement and the answer.
 29. It is known that f(x) is continuous on (−∞,∞) and f(−1) = −2, f(0) = 2, and f(2) = 4.Which of the following statements is True ?
 (A) f(x) must have a zero in (-1,0). (B) f(x) must have a zero in (-2,-1).
 (C) f(x) must have a zero in (2,4). (D) f(x) must have a zero in (0,2). (E) NOTA is true.
 Page 14
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Solution: A
 By intermediate value theorem since f is continuous and since f(−1) and f(0) have oppositesigns.
 30. A ball is thrown straight up into the air so that its height (in feet) after t seconds is given bys(t) = −16t2 + 64t. The average velocity of the ball over the interval [1, 1.05] is
 (A) 49.56 ft/sec (B) 1.56 ft/sec (C) 31.2 ft/sec (D) 48 ft/sec (E) NOTA
 Solution: C
 The average velocity is the difference in position divided by difference in time.
 Time interval is given. To find the height at any time plug in the s(t) = −16t2 + 64t.Then
 vave =s(1.05)− s(1)
 1.05− 1= 31.2 ft/sec
 31. For the distance function s(t) given in the above problem, the velocity of the ball at time t = 1is
 (A) 50 ft/sec (B) 2 ft/sec (C) 32 ft/sec (D) 48 ft/sec (E) NOTA
 Solution: C
 s′(t) = −32t+ 64 so
 s′(1) = −32 + 64
 32. An equation of the tangent line to the curve y = x3 − 2x+ 5 at the point (-2, 1) is
 (A) y + 1 = (2x2 − 2)(x+ 2) (B) y − 1 = (2x2 − 2)(x+ 2) (C) y =−x2
 (D) y = 5x+ 11 (E) y = 10x+ 21
 Solution:
 E
 y′ = 3x2 − 2
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Plug in x-value in the derivative to find the slope: m = 3(−2)2 − 2 = 10
 The equation of the line is y − 1 = 10(x− (−2))
 33. Find an equation of the tangent line of the graph of y = x(x+ 1)5 at the point x = 1.
 (A) y − 32 = (x+ 1)4(6x+ 1) (B) y + 32 = (x+ 1)4(6x+ 1) (C) y = 112x− 80
 (D) y = 112x+ 80 (E) NOTA
 Solution: C
 Plug in the original to find y = (1)(1 + 1)5 = 32.
 y′ = (x+ 1)5 + 5x(x+ 1)4.
 Plug in x-value in the derivative to find the slope: m = (1 + 1)5 + 5(1)(1 + 1)4 = 112
 The equation is y − 32 = 112(x− 1)
 34. For f(x) =√
 2 +√x, evaluate f ′(4). (A) 1
 64(B) 1
 16(C) 1
 4(D) 1
 2(E) NOTA
 Solution: B
 Use chain rule to find:
 f ′(x) =1/(2√x)
 2√
 2 +√x
 =1
 (4√x)√
 2 +√x
 f ′(4) =1
 (4√
 4)√
 2 +√
 4=
 1
 16
 35. Let f(x) = |x|. Then,
 (A) f is not defined at x = 0 (B) f has no limit at x = 0
 (C) f is not continuous at x = 0 (D) f has no derivative at x = 0 (E) NOTA
 Solution: D
 Graph f(x) = |x| and see that it has a corner at x = 0.
 Page 16
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36. An equation of the tangent line to the curve y = (x2 +x+ 1)(x3− 2x+ 2) at the point (1, 3) is
 (A) y = 2x+ 1 (B) y = 3x (C) y = 6x− 3 (D) y = 7x− 4 (E) NOTA
 Solution: C
 y′ = (2x+ 1)(x3 − 2x+ 2) + (3x2 − 2)(x2 + x+ 1)
 Plug in x = 1 to find the slope: m = (2(1) + 1)(13− 2(1) + 2) + (3(1)2− 2)(12 + 1 + 1) = 6
 Use the point and the slope to find the equation of the line:
 y − 3 = 6(x− 1)
 37. Suppose thatF (x) = f(x2+1) and f ′(2) = 3. F ′(1) = (A) 3 (B) 4 (C) 5 (D) 6 (E) NOTA
 Solution: D
 By chain rule: F ′(x) = f ′(x2 + 1)(2x) and plug in x = 2.
 Now plug in x = 2 : F ′(1) = f ′((1)2 + 1)((1)2 + 1) = f ′(2)(2) = 6.
 38. Suppose h = f ◦ g. Find h′(0) given that f ′(0) = 6, f ′(5) = −2, g(0) = 5 and g′(0) = 3.
 (A) − 6 (B) 18 (C) − 10 (D) 30 (E) NOTA
 Solution:
 A
 Chain rule: h′(x) = f ′(g(x))g′(x)
 Plug in x = 0 to get h′(0) = f ′(g(0))g′(0)
 Replace g(0) and g′(0) by their values: h′(0) = f ′(5)(3)
 Replace f ′(5) by its value: h′(0) = (−2)(3) = −6
 39. Finddy
 dxin terms of x and y when x and y are related by the equation x2y − y3 = 2.
 (A)xy
 3y2 + x2(B)
 x
 x− 3y(C)
 2xy
 3y2 − x2(D)
 x2 + y2
 2x+ y(E) NOTA
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Solution: C
 Implicit derivation:
 (2xy + x2dy
 dx)− 3y2
 dy
 dx= 0 ( Note that the first two terms are results of a product rule.)
 Then solve fordy
 dx:
 Step1: Regroup terms withdy
 dxin them and subtract those terms from both sides to get them to
 the other side of the equation: 2xy = 3y2dy
 dx− x2 dy
 dx
 Step 2: Factor outdy
 dx:
 dy
 dx(y2 − x2) = 2xy
 Step 3: Divide both sides by the factor next tody
 dx:dy
 dx=
 2xy
 y2 − x2
 40. Finddy
 dxat point (2,
 √5) when x and y are related by the equation 2x2 − y2 = 3.
 (A)4√5
 (B)2√
 5
 5(C)√
 5 (D) 2 (E) NOTA
 Solution: A
 Implicit derivation:
 4x− 2ydy
 dx= 0
 Plug in (2,√
 5) :
 4(2)− 2(√
 5)dy
 dx= 0 and solve for
 dy
 dx:
 8 = 2(√
 5)dy
 dx
 dy
 dx=
 4√5
 .
 41. Finddy
 dxwhen x and y are related by the equation x2 + y2 + 2x2y2 = 10.
 (A) − x(1 + 2y2)
 y(1 + 2x2)(B) − y(1 + 2x2)
 x(1 + 2y2)(C) − x(1 + 2x2)
 y(1 + 2y2)(D) − x
 y(E) NOTA
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Solution: A
 Implicit derivation:
 2x+ 2ydy
 dx+ 4xy2 + 4x2y
 dy
 dx= 0 (Note that the last two terms are results of a product rule.)
 Solve fordy
 dx:
 Step 1: Regroup all terms withdy
 dxin them and subtract to take to the other side:
 2x+ 4xy2 = −2ydy
 dx− 4x2y
 dy
 dx
 Step 2: Factordy
 dx:
 2x+ 4xy4 =dy
 dx(−2y − 4x2y)
 Step 3: Divide to solve fordy
 dx:
 dy
 dx=
 2x+ 4xy4
 −2y − 4x2y
 Step 4: Factor as much as you can
 dy
 dx=−x(1 + 2y2)
 y(1 + 2x2)
 42. Find an equation of the tangent line to the graph defined by x3 + y4 = 9 at the point (2, 1).
 (a) y = 7x+ 9 (b) y = 3x+ 7 (c) y = −3x+ 9 (d) y = −3x+ 7 (e) y = −7x+ 9
 Solution: D
 Implicit differentiation:
 3x2 + 4y3dy
 dx= 0
 Solve fordy
 dx:
 Step 1: Take the term withdy
 dxto the other side by subtracting:
 3x2 = −4y3dy
 dx
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Step2 and step 3:dy
 dxis already factored. Divide by the other factor/s.
 dy
 dx=−3x2
 4y3
 Find the slope at (2, 1):
 m = −3(2)24(1)3
 = −3
 Use the point and slope to get the equation:
 y − 1 = −3(x− 2)
 43. The second derivative of function f(x) = (x2 + 1)5 is
 (A) 20(x2+1)3 (B) 10x(x2+1)4 (C) 10(x2+1)3(9x2+1) (D) 10(x2+1)3(7x2+4) (E) NOTA
 Solution: C
 f ′(x) = 5(x2 + 1)4(2x) = 10x(x2 + 1)4
 Use product rule: f ′′(x) = 10
 ((x2 + 1)4 + 4x(x2 + 1)3(2x)
 )= 10(x2 + 1)3(x2 + 1 + 8x2) =
 10(x2 + 1)3(9x2 + 1)
 ( Note: we factored (x2 + 1)3.)
 44. The third derivative of f(x) = 1x
 is (A) −1x2 (B) −2
 x3 (C) 2x3 (D) 1
 x2 (E) −6x4
 Solution:
 E
 f ′(x) =−1
 x2
 f ′′(x) =2
 x3
 f ′′′(x) =−6
 x4
 45. The distance s (in feet) covered by a car t seconds after starting from rest is given by s =−t3 + 8t2 + 20t. Find the car’s acceleration at time t.
 (A) − t3 + 8t2 + 20t (B) − 3t2 + 16t+ 20 (C) − 6t+ 16 (D) − 6t+ 36 (E) NOTA
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Solution:
 C
 Acceleration is the second derivative.
 v(t) = s′(t) = −3t2 + 16t+ 20
 a(t) = s′′(t) = −6t+ 16
 46. The differential of function f(x) = 1000 is (A) 1000 (B) 1000dx (C) 0 (D) dx (E) NOTA
 Solution:
 C
 f ′(x) = 0 so dy = f ′(x)dx = (0)dx = 0
 47. Use differentials to estimate the change in√x2 + 5 when x increases from 2 to 2.123.
 (A) 0.083 (B) 0.082 (C) 0.081 (D) 0.080 (E) NOTA
 Solution:
 B
 f ′(x) =2x
 2√x2 + 5
 =x√x2 + 5
 Evaluate at the easy value:
 f ′(2) =2
 3
 ∆y ' f ′(2)∆x = 23(2.123− 2) = 0.082
 48. A diver springs from a board over a swimming pool. The height in feet above the water levelof the diver t seconds after leaving the board is given by h(t) = 4+12t−16t2. With what velocitydoes the diver hit the water?
 (A) − 4ft/sec (B) − 32ft/sec (C) − 12ft/sec (D) − 20ft/sec (E) − 2.5ft/sec
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Solution:
 Velocity is derivative of distance:
 v(t) = 12− 32t
 Now find the value for t ( time)
 At height 0 diver reaches the water.
 4 + 12t− 16t2 = 0 solve the quadratic equation to get: t = −1/4 and t = 1.
 Use the positive value t = 1
 v(1) = 12− 32 = −20
 Problems 49 through 50 are about the function f(x) = x3 − 3a2x where a > 0.
 49. Where is f increasing?
 (a) exactly when x > a (b) exactly when x < a (c) exactly when x > −a
 (d) exactly when x < −a (e) exactly when −a < x < a
 (f) exactly when either x < −a or x > a (g) f is always increasing (h) f is never increasing
 Solution:
 F
 f ′(x) = 3x2 − 3a2 so f ′(x) = 3(x2 − a2)
 Find where f ′(x) > 0
 Use the number line. Put points ±a on the line and find the signs.
 Then write the intervals. Choose test points : −3a, 0, 3a in the intervals. Find the sign of f ′ oneach interval.
 50. Where does f have a relative maximum?
 (a) x = −a (b) x = −√a (c) x = 0 (d) x =
 √a (e) x = a
 (f) there is no relative maximum
 Solution:
 A
 To the left of x = −a sign of f ′ is positive and to the right it is negative.
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51. If 3x+ y2 − xy = 0, what isdy
 dx?
 (a) 2y − x (b) y − 3 (c)y − 3
 2y − x(d)
 2y − xy − 3
 Solution:
 C
 Implicit differentiation:
 3 + 2ydy
 dx− y − xdy
 dx= 0
 Solve fordy
 dx:
 Step 1: 3− y = xdy
 dx− 2y
 dy
 dx= 0
 Step 2: 3− y = (x− 2y)dy
 dx
 Step 3dy
 dx=
 3− yx− 2y
 52. Let f(x) =√x. What’s the differential df when x = 9 and dx = 0.1?
 (a) 16
 (b) 19
 (c) 110
 (d) 130
 (e) 160
 (f) 190
 Solution:
 f ′(x) =1
 2√x
 Plug in the point f ′(9) = 1/6
 ∆y ' 1
 6(0.1) =
 1
 60
 Questions 53 through 56 are about the following function:
 f(x) =
 x if x < −1x2 if − 1 ≤ x < 2x+ 2 if 2 ≤ x ≤ 52x if 5 < x
 53. What is limx→(−1)−
 f(x)? (a) -2 (b) -1 (c) 0 (d) 1 (e) 2 (f) DNE
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Solution: B
 limx→(−1)−
 f(x) = limx→(−1)−
 x = −1
 54. What is limx→(−1)+
 f(x)? (a) -2 (b) -1 (c) 0 (d) 1 (e) 2 (f) DNE
 Solution:
 D
 limx→(−1)=
 f(x) = limx→(−1)+
 x2 = 1
 55. How many points of discontinuity does f have? (a) 0 (b) 1 (c) 2 (d) 3
 Solution:
 C
 It is not continuous at −1 and 5.
 56. Which of the following is true?
 (a) the function is not defined at x = 2
 (b) the function is defined but not continuous at x = 2
 (c) the function is continuous but has no derivative at x = 2
 (d) the function is continuous and has a derivative at x = 2
 Solution: C
 At x = 2, graph has a corner.
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Questions 57 and 58 are about the function g(x) with the following graph.
 0
 y = g(x)
 Figure 2
 57. In the region shown, which statement is true?
 (a) There is a derivative at every point.
 (b) There is a point where there is a tangent line but no derivative.
 (c) There is a point where there is no tangent line.
 Solution:
 B
 At x = 0, tangent line exists but derivative does not. ( Tangent line is vertical.)
 58. In the region shown, which of the following statements is true?
 (a) if x 6= 0 then g′(x) < 0
 (b) if x 6= 0 then g′(x) > 0
 (c) if x < 0 then g′(x) < 0 and if x > 0 then g′(x) > 0
 (d) if x < 0 then g′(x) > 0 and if x > 0 then g′(x) < 0
 Solution: B
 g is increasing everywhere so anywhere that g′ is defined, g′(x) > 0
 59. Consider the graph of the function below in the region shown.
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Which statement is true?
 (a) Every point has a derivative
 (b) There is exactly one point with no derivative
 (c) There are exactly two points with no derivative
 (d) There are exactly three points with no derivative
 (e) There are exactly four points with no derivative
 (f) There are exactly five points with no derivative
 Solution: E
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Question 60 is about the following two functions:
 −2 0 2.
 y = g(x)
 y = f(x)
 Figure 4
 60. Which of the following statements is true?
 (a) g′(2) > f ′(2)
 (b) g′(2) = f ′(2)
 (c) g′(2) < f ′(2)
 Solution: C
 Tangent line to y = g(x) at 2 is less steep than tangent line to y = f(x) at 2.
 Problems 61 - 63 are about the following situation: An art gallery has found that the price of a printfrom a famous painting is described by the formula p = A − x2 where p is the price people arewilling to pay, x is the number of prints produced from the original, and A is a positive constantdepending on the reputation of the artist (i.e., a famous artist will have a high A value).
 61. What is the revenue when x reprints are made from the same original and all of them are sold?
 (A) A− x2 (B) Ax− x2 (C) Ax− x3 (D) more information is needed
 Solution:
 C
 The total revenue is the price times the number sold.
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62. When is the revenue maximized?
 (a) when x =
 √A
 2(b) when x =
 A
 3(c) when x =
 √A
 3
 (d) there isn’t enough information to decide (e) the revenue is never maximized.
 Solution: C
 Take the derivative and set equal to 0
 A− 3x2 = 0 Solve x = ±√
 A3
 . The negative is not a valid x value.
 The second derivative for all positive numbers is negative so concavity is downward. That isx =
 √A/3 gives the max for the positive numbers.
 63. Use differentials to find the approximate difference in price when the number of prints pro-duced is 102 compared to 100 (assume all are sold). [Do not calculate the exact answer. The exactanswer will be marked incorrect.]
 (a) $400 more (b) $400 less (c) $402 more (d) $402 less (e) $404 more (f) $404 less
 (g) more information is needed to decide
 Solution: B
 p′(x) = −2x
 Evaluate at x = 100, p′(100) = −200.
 ∆p = f ′(100)∆x = (−200)(102− 100) = −400
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64. A new toy is catching on gradually, showing a steady growth in sales, so that t years after beingput on the market x =
 √t thousand are sold. The price p =
 √100− x2, 1 ≤ x. When p = 5,
 what’s t?
 (a) 0 (b) 10 (c) 25 (d) 50 (e) 75 (f) 90 (g) 100
 Solution:
 E
 The composition function is p ◦ x(t) =√
 100− (√t)2 =
 √100− t
 To find t replace p with its value:
 5 =√
 100− t solve : 25 = 100− t so t = 75
 Problems 65 and 66 are about the following situation: A truck’s gas pedal is stuck and the truckis rolling down the highway so that at time t its distance from the starting point is t2 miles, wheret is in hours.
 65. How fast is the truck moving when t = 3?
 (a) 1 mile per hour (b) 2 miles per hour (c) 3 miles per hour
 (d) 6 miles per hour (e) 9 miles per hour
 Solution: D
 v(t) = (t2)′ = 2t
 Plug in t = 3 to get 6 mile/hour
 66. Which of the following is true?
 (a) Its acceleration is increasing (b) Its acceleration is decreasing
 (c) Its acceleration is constant
 (d) Sometimes its acceleration is increasing and sometimes it is decreasing
 (e) there is not enough information to decide whether (a) through (d) are true or false
 Solution: C
 a(t) = (v)′ = 2
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Problems 67 through 68 are about the following situation: Michael and Angela have a businessselling postcards with scenes of Kansas prairies. Their camera, computer, printer, and paper cuttercost them $2500. Their supplies (e.g., paper, ink cartridges, gas for the car) cost them $0.50 perpostcard. Each postcard sells for $1. Since they sell over the internet, they make exactly as manyas they sell. Let x designate the number of postcards they sell.
 67. What is their cost in dollars? (a) 2500 (b)x
 2(c) 2500+
 x
 2(d)
 2500
 x(e)
 2500 +x
 2x
 Solution:
 C
 Fixed cost = 2500.
 So the total cost is C(x) = 2500 + 0.5x
 68. What is their profit in dollars? (a) 2500 (b)x
 2(c) −2500 +
 x
 2(d)
 2500
 x(e) x− 2500
 x
 Solution:
 C
 Revenue: R(x) = x(1) = x
 Profit: P (x) = R(x)− C(x) = x− (x/2 + 2500) = x/2− 2500
 69. What is their marginal profit? (a) 0 (b) $0.10 (c) $0.25 (d) $0.50 (e) $0.75 (f) $1(g) it varies according to how much they sell
 Solution: D
 P ′(x) = 1/2
 70. How many postcards must they sell to break even?
 (a) 5000 (b) 12,500 (c) 25,000 (d) 50,000 (e) 100,000
 Solution: A
 Break even means P (x) = 0. ( profit is equal to 0.)
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Problems 71 through 74 are about the following situation: Wiley E. Coyote, in his eagerness tocatch the Roadrunner, jumps straight up in the air from the edge of a cliff so that when he comesdown he falls off the cliff. The cliff is 40 feet off the ground. His height t seconds after he jumpsis s = −16t2 + 12t+ 40.
 71. When does he hit the ground? [Hint: −16t2 + 12t+ 40 = (4t− 8)(−4t− 5).]
 (a) when t = 0 (b) when t = 5/4 (c) when t = 2 (d) when t = 4 (e) when t = 5
 Solution: C
 Time at height zero:
 −16t2 + 12t+ 40 = 0 gives t = −5/4 and t = 2. Take the positive number for time.
 72. What’s his velocity when t = 2?
 (a) - 10 feet per second (b) - 22 feet per second (c) - 30 feet per second
 (d) - 64 feet per second (e) - 52 feet per second
 Solution: E
 Plug in x = 2 in the equation of derivative v(t) = −32t+ 12 to get −52.
 73. While he’s in the air, when does his velocity equal 0?
 (a) when t = 0 (b) when t =1
 8(c) when t =
 3
 8(d) when t =
 1
 2
 (e) he’s always moving, so his velocity never equals 0
 Solution: C
 v(t) = −32t+ 12 set equal to zero:
 −32t+ 12 = 0 gives t = 3
 74. Let a(t) be his acceleration. Which of the following is true?
 (a) his acceleration is increasing (b) his acceleration is decreasing
 (c) his acceleration is sometimes increasing and sometimes decreasing
 (d) his acceleration is constant
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Solution: D
 The acceleration is always −32
 75. A cubic block of ice is melting at an unnaturally controlled rate. Its volume is changing at theconstant rate of -75 cubic cm per minute. When the length of each of its sides is 5 cm, what is therate of change in length?
 (a) 0 cm per minute (b) -1 cm per minute (c) -5 cm per minute
 (d) -25 cm per minute (e) -75 cm per minute
 Solution: B
 Function of volume: V (x) = x3
 So the derivative isdv
 dt= 3x2
 dx
 dtso −75 = 3x2
 dx
 dt
 3dx
 dt(5)2 = −75 gives the answer:
 dx
 dt= −1 cm/min.
 76. A ladder 17 feet long is standing straight up against the side of a house. The base of the ladderis pulled away from the side of the house at the rate of 2 feet per second and the top of the ladderis moving down the wall of the house. How fast is the top of the ladder moving after 4 seconds?
 a) 4 ft/sec (b) 2 ft/sec (c)3
 2ft/sec (d)
 16
 15ft/sec (e)
 8
 15ft/sec
 Solution: D
 Let x be the distance traveled by the bottom of the ladder and h be the distance from the top ofthe ladder to floor.
 At t = 4 sec, the bottom of the ladder has traveled x = 4× 2 = 8 feet
 That is you can use Pythagorean theorem to say that the top is at the height h =√
 172 − 82 =15
 Now Since by Pythagorean theorem x2 + h2 = 172, use the implicit differentiation:
 2xdx
 dt+ 2y
 dy
 dt= 0
 Replace the values. Remember thatdx
 dtis the same as the speed at which the bottom of ladder
 is moving away.
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So 2(8)(2) + 2(15)dy
 dt= 0
 Givesdy
 dt= −16
 15ft/sec
 77. An ant is moving on a blackboard along the x−axis so that its position at time t is x(t) = t2−t3,where 0 ≤ t ≤ 10. What is the ant’s acceleration when t = 3?
 (a) - 21 (b) -18 (c) -16 (d) -3 (e) 3
 Solution:
 C
 Acceleration is the second derivative of position so
 a(t) = 2− 6t
 a(3) = 2− 6(3) = −16
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The following figure depicts a portion of the graph of a function f . Answer the question 78 aboutthe function f .
 −3. −2. −1. 1. 2. 3
 −3.
 −2.
 −1.
 1.
 2.
 3.
 4.
 5.
 6.
 0
 78. Which of the following is not True.
 (a) f ′′(x) > 0 on interval (−3,−1). (b) f ′ > 0 on interval (−2, 0).
 (c) f ′′(x) < 0 on interval (−1, 2). (d) f ′(x) < 0 on interval (−3,−1).
 (e) (−1, 3) is an inflection point of the graph.
 Solution: D
 (a) is true, because the function is concave upward on interval (−3, 1).
 (b) is true, because the function is increasing on interval (−2, 0).
 (c) is true because the function is concave downward on interval (−1, 2).
 (d) is false because the function is increasing on the portion interval (−2,−1).
 (e) is true because concavity changes at x = −1.
 79. Use differentials to approximate 4√
 17. (Hint: Exact value is not the answer.)
 (a) 2 +1
 32
 (b) 2 +1
 34
 (c) 4− 17
 32
 (d) 4− 16
 34
 Page 34

Page 35
                        
                        

Solution: A
 The function here is f(x) = 4√x and f ′(x) = (
 1
 4)x−3/4 =
 1
 4x3/4=
 1
 44√x3
 The value near 17, that is easy to evaluate function is x = 16.
 Now ∆y ' dy = f ′(16)dx so ∆y ' 1
 32(17− 16) =
 1
 32
 To find f(17) = f(16) + ∆y ' 2 + 132
 .
 80. Use differentials to approximate (98)30.
 (a) 1060 + (30)(10)29(2)
 (b) 1030 − (30)(100)29(2)
 (c) 10030 − (30)(100)29(2)
 (d) 10030 + (30)(100)29(2)
 Solution:
 C
 The function here is f(x) = x30. f ′(x) = (30)x29.
 The x value close to 98 that is easy to evaluate the function is 100.
 So ∆y ' f(100) + f ′(100)∆x = (100)30 + (30)(100)29(98− 100).
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AnswersTrue or False1. F 2. T 3. F 4. T 5. F 6. F 7. F 8. T 9. T 10. F
 11. F 12. T 13. F 14. T 15. T 16. F 17. T 18. F 19. T 20. F
 21. F 22. F
 Multiple Choice1. D 2. D 3. B 4. D 5. D 6. C 7. A 8. E 9. B 10. B
 11. A 12. B 13. E 14. D 15. B 16. C 17. A 18. B 19. C 20. E
 21. E 22. E 23. D 24. D 25. B 26. A 27. B 28. D 29. A 30. C
 31. C 32. E 33. C 34. B 35. D 36. C 37. D 38. A 39. C 40. A
 41. A 42. D 43. C 44. E 45. C 46. C 47. B 48. D 49. F 50. A
 51. C 52. E 53. B 54. D 55. C 56. C 57. B 58. B 59. E 60. C
 61. C 62. C 63. B 64. E 65. D 66. C 67. C 68. C 69. D 70. A
 71. C 72. E 73. C 74. D 75. B 76. D 77. C 78. D 79. A 80. C
 Page 36



						
LOAD MORE                    

                                    


                
                    
                    
                                        
                

                

                        


                    

                                                    
                                MIDTERM * Midterm Review:Thursday, March 7 * Midterm Date:Tuesday, March 12

                            

                                                    
                                CS/IS 190 Midterm Review Midterm: Monday, September 28

                            

                                                    
                                Midterm present

                            

                                                    
                                Ppp midterm

                            

                                                    
                                MULTIPLE CHOICE MIDTERM REVIEWcontent.njctl.org/courses/science/ap-biology/midterm/midterm... · PSI AP Biology Midterm Review MULTIPLE CHOICE MIDTERM REVIEW Units 1-5 1. One of the

                            

                                                    
                                Review Session Midterm #2 - March 28, 2016faculty.ses.wsu.edu/Espinola/Review Session Midterm 2_425_2016.pdf · Review Session Midterm #2 - March 28, 2016 Midterm #2 Limit pricing

                            

                                                    
                                Midterm review2

                            

                                                    
                                Joe Erickson - Bucks County Community Collegefaculty.bucks.edu/erickson/math115/Statistics.pdfDescriptive statistics is the branch concerned with the organization and presentation

                            

                                                    
                                Geometry Midterm Review Packet Geometry: Midterm Multiple ... · 1/14/2016  · Geometry Midterm Review Packet 7 Geometry: Midterm Short Answer Practice 1. Find the coordinates of

                            

                                                    
                                HUMA111 Midterm

                            

                                                    
                                2018 Orientation Presentation Transfer · 2019-06-04 · 3 Midterm Midterm, Paper due Lab, homework Midterm 4 Graded homework Quiz, draft due Midterm In-class presentation 5 Midterm

                            

                                                    
                                17 - midterm summary me338 - syllabus - Stanford Universitybiomechanics.stanford.edu/me338_13/me338_s17.pdf · 17 - midterm summary 1 17 - midterm summary 17 - midterm summary 2 me338

                            

                                                    
                                TAIWAN: MIDTERM PROSPECTS · Title: TAIWAN: MIDTERM PROSPECTS Subject: TAIWAN: MIDTERM PROSPECTS Keywords

                            

                                                    
                                26 Mar 2015-Midterm Reportdanida.vnu.edu.vn/cpis/files/Docu/Annual_Reports/2015-Midterm Rep… · Midterm Report This midterm progress report form must be used by research projects

                            

                                                    
                                midterm s16 solutions - comet.lehman.cuny.educomet.lehman.cuny.edu/.../s20/exams-old/midterm/midterm-s16-solu… · CMP-405 – Spring 2016 Solutions Midterm Exam Version 1 5. C6

                            

                                                    
                                Lecture 15 (14 was the midterm) - midterm examlanger/557/15-slides.pdfLecture 15 (14 was the midterm) - midterm exam: solutions, common mistakes - linear algebra review: - rotations

                            

                                                    
                                Midterm Part3

                            

                                                    
                                Midterm Review Question 1 - Arbuiso.comarbuiso.com/thehandouts/midterm walk around review problems and... · Midterm Review Question 1 ... Midterm Review Question 2 ... In BC, use

                            

                                                    
                                Midterm Business Results for the Fiscal Year Ending … · Midterm Business Results for the Fiscal Year Ending Mar/06 and ... < Yen/US$> Midterm 05/3 Midterm 06/3 Midterm average:

                            

                                                    
                                MATH115 - Indeterminate Forms and Improper Integrals

                            

                                                    
                                Midterm review

                            

                                                    
                                Midterm sample questions - people.cs.umass.edubrenocon/inlp2015/midterm-review-sols.pdf · Midterm sample questions UMass CS 585, Fall 2015 October 18, 2015 1 Midterm policies The

                            

                                                    
                                Integrated Digital Microfluidic Biochips - Duke Universitymicrofluidics.ee.duke.edu/doc/Fair.2007.MRS.pdf · Integrated Digital Microfluidic Biochips ... • The reality of current

                            

                                                    
                                MSD 2011 Midterm Karl Lieberherr 3/28/20111MSD midterm

                            

                                                    
                                Bio 102 Midterm  Keiras Midterm II Review

                            

                                                    
                                Midterm Business Results Announcement - toray.com · Midterm Business Results Announcement ... < Yen/US$> Midterm 06/3 → Midterm 07/3 Midterm average: 109.5 ... etc. Billion

                            

                                                    
                                To our shareholders and investors, The Midterm 23 …19th midterm June 2010 20th midterm June 2011 21st midterm June 2012 22nd midterm June 2013 23rd midterm June 2014 Net sales (Million

                            

                                                    
                                Honors World History Midterm Reviewblogs.jefftwp.org/.../2013/09/Honors-World-History-Midterm-Review.… · Honors World History Midterm Review Your midterm will be given in two sections:

                            

                                                    
                                Midterm Presentation

                            

                                                    
                                Midterm period

                            

                                                    
                                To our shareholders and investors, The nd Business Report ...1 18th midterm June 2009 19th midterm June 2010 20th midterm June 2011 21st midterm June 2012 22nd midterm June 2013 Net

                            

                                                    
                                Interactive midterm

                            

                                                    
                                Midterm Questions

                            

                                                    
                                GdAM Midterm

                            

                                                    
                                Midterm Review (overview of fall 2005 midterm)

                            

                        
                    

                                    

            

        

    

















    
        
            
                	About us
	Contact us
	Term
	DMCA
	Privacy Policy



                	English
	Français
	Español
	Deutsch


            

        

        
            
                Copyright © 2022 VDOCUMENTS

            

                    

    








    


