
Fordham Math 1206, Calculus I Final Exam Practice Problems

1. Find the limit or state that it does not exist. Justify your answer.

(a) lim
x!1

⇣p
x2 + 2x�

p
x2 � x

⌘

(b) lim
x!0+

(ln(1/x)� ln(1/ sin 4x))

(c) lim
x!1

sinx

lnx

 



2. Find a and b such that the following function is continuous on R.

f(x) =

8
<

:

(x� 1)
2

if x < 1

ax+ b if 1  x  4p
2x+ 1 if x > 4
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3. (a) State the Intermediate Value Theorem, including the hypotheses.

(b) Prove that the following equation has at least one real solution.

p
x� 5 =

1

x+ 3
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4. Let f(x) =
2

3x
. Use the definition of the derivative as a limit to find f 0

(x).
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5. Find
dy

dx
.

(a) y = sin(x2
) cos

4
(
p
x)

(b) y =
(2x5 � 1)

4
(3x4

+ 5)
3

p
x2 + 1

(c) xy
= yx

(d) y =

Z tan x

0

p
1� t3 dt
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6. Find the tangent line to the curve y = sin(⇡x)e�x at the point (2, 0).
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7. Gravel is being dumped from a conveyer belt at a rate 30 cubic feet per minute, and its courseness is

such that it forms a pile in the shape of a cone whose base diameter and height are equal. How fast is

the height of the pile increasing when the pile is 10 feet tall?

186 CHAPTER 2  Derivatives

 14.    If a snowball melts so that its surface area decreases at a 
rate of 1 cm2ymin, !nd the rate at which the diameter 
decreases when the diameter is 10 cm.

 15.  A street light is mounted at the top of a 15-ft-tall pole.  
A man 6 ft tall walks away from the pole with a speed  
of 5 ftys along a straight path. How fast is the tip of his 
shadow moving when he is 40 ft from the pole?

 16.   At noon, ship A is 150 km west of ship B. Ship A is sailing 
east at 35 kmyh and ship B is sailing north at 25 kmyh. 
How fast is the distance between the ships changing at  
4:00 "#?

 17.  Two cars start moving from the same point. One travels 
south at 60 miyh and the other travels west at 25 miyh. At 
what rate is the distance between the cars increasing two 
hours later?

 18.  A spotlight on the ground shines on a wall 12 m away. If a 
man 2 m tall walks from the spotlight toward the building at 
a speed of 1.6 mys, how fast is the length of his shadow on 
the building decreasing when he is 4 m from the building?

 19.  A man starts walking north at 4 ftys from a point P. Five 
minutes later a woman starts walking south at 5 ftys from a 
point 500 ft due east of P. At what rate are the people mov-
ing apart 15 min after the woman starts walking?

 20.  A baseball diamond is a square with side 90 ft. A batter hits 
the ball and runs toward !rst base with a speed of 24 ftys.

 (a)  At what rate is his distance from second base decreas-
ing when he is halfway to !rst base?

 (b)  At what rate is his distance from third base increasing at 
the same moment?

90 ft

 21.  The altitude of a triangle is increasing at a rate of 1 cmymin 
while the area of the triangle is increasing at a rate of  
2 cm2ymin. At what rate is the base of the triangle changing 
when the altitude is 10 cm and the area is 100 cm2?

 22.  A boat is pulled into a dock by a rope attached to the bow  
of the boat and passing through a pulley on the dock that is 
1 m higher than the bow of the boat. If the rope is pulled in 
at a rate of 1 mys, how fast is the boat approaching the dock 
when it is 8 m from the dock?

 23.  At noon, ship A is 100 km west of ship B. Ship A is sailing 
south at 35 kmyh and ship B is sailing north at 25 kmyh. 
How fast is the distance between the ships changing at  
4:00 "#?

 24.  A particle moves along the curve y ! 2 sins!xy2d. As the 
particle passes through the point (1

3, 1), its x-coordinate 
increases at a rate of s10  cmys. How fast is the distance 
from the particle to the origin changing at this instant?

 25.  Water is leaking out of an inverted conical tank at a rate  
of 10,000 cm3ymin at the same time that water is being 
pumped into the tank at a constant rate. The tank has height 
6 m and the diameter at the top is 4 m. If the water level is 
rising at a rate of 20 cmymin when the height of the water  
is 2 m, !nd the rate at which water is being pumped into the 
tank.

 26.  A trough is 10 ft long and its ends have the shape of isos- 
celes triangles that are 3 ft across at the top and have a 
height of 1 ft. If the trough is being !lled with water at a 
rate of 12 ft 3ymin, how fast is the water level rising when 
the water is 6 inches deep?

 27.  A water trough is 10 m long and a cross-section has the 
shape of an isosceles trapezoid that is 30 cm wide at the 
bottom, 80 cm wide at the top, and has height 50 cm. If the 
trough is being !lled with water at the rate of 0.2 m3ymin, 
how fast is the water level rising when the water is 30 cm 
deep?

 28.  A swimming pool is 20 ft wide, 40 ft long, 3 ft deep at the 
shallow end, and 9 ft deep at its deepest point. A cross-
section is shown in the !gure. If the pool is being !lled at a 
rate of 0.8 ft 3ymin, how fast is the water level rising when 
the depth at the deepest point is 5 ft?

3
6

12 6166

 29.  Gravel is being dumped from a conveyor belt at a rate of  
30 ft 3ymin, and its coarseness is such that it forms a pile in 
the shape of a cone whose base diameter and height are 
always equal. How fast is the height of the pile increasing 
when the pile is 10 ft high?
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8. Use di↵erentials/linear approximation to estimate sin(⇡/6 + 0.01). You do not need to simplify your

answer.
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9. (a) State the Extreme Value Theorem, including the hypotheses.

(b) Find the absolute maximum and absolute minimum value of f(x) =

p
x

1 + x2
over the interval [0, 2]
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10. (a) State the Mean Value Theorem, including the hypotheses.

(b) Suppose f(x) is a di↵erentiable function such that f(1) = 2 and f 0
(x) � 5 for all x. What is the

smallest possible value for f(4)? Justify your answer.
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11. Consider the function

f(x) =
x2

x2 � 1
.

(a) Find the domain of f .

(b) Find the intervals on which f is increasing/decreasing.

(c) Find the intervals on which f is concave up/down.

(d) Sketch the graph y = f(x). Label all intercepts, asymptotes, local maxima/minima, and inflection

points.
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12. A rectangular box has a square base and an open top. The four sides are made of wood that costs $2

per square foot, while the base is made of aluminum that costs $25 per square foot. If the volume of the

box is to be 50 cubic feet, what is its minimum possible cost?
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13. Write down a Riemann sum that estimates

Z 8

0
sin

p
x dx using the midpoint rule with n = 4 subdivisions.

Do not simplify your answer.
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14. Evaluate the integral.

(a)

Z e

1

ln(x6
)

x
dx

(b)

Z
sin

3
(3x) cos(3x) dx

(c)

Z
36

(2x+ 1)3
dx

(d)

Z
x2

2
x3

dx
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