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Fordham Math 1206, Calculus I Final Exam Practice Problems
1. Find the limit or state that it does not exist. Justify your answer.
(2) lim (\/562 T2 — a2 x)
(b) (In(1/z) — In(1/ sin 4z))

lim
r—0t

sinx

i
(C) xgrolo Inx



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

{(m—U2 ifz <1

ar+b  ifl<z<4

V2z+1 ifx>4

fz) =
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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.

L o
x—5:$+3 -
ce =0
- b3 0o
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4. Let f(x) = 3 Use the definition of the derivative as a limit to find f’(x).

L Joek) - #(x)
h~o h
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5. Find Ir W(bm i\‘b
(a) y = sin(z?) cos* (V)
.135 _ 4 1'4 3
y= 2o - e +9) LMAA(MHWL DFF.

2+ 1

By p— 5‘_[ e\ - 01
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6. Find the tangent line to the curve y = sin(mwx)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?

c=h
V'—\%T(L"L :

V—. é'n‘(ﬂL[Zr» . é"ﬂ‘(s
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8. Use differentials/linear approximation to estimate sin(7/6 + 0.01). You do not need to simplify ypur dx
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(z) = 1 +J;2 over the interval [0, 2]
\F -ﬁ ol 019 [" b 1
° b
Tue M Thene Exst Cz‘ 4 CL € [41
51 -}}[C,\ ¢ ) Emoaw Xe [Gbl
——
ADS. N VAL .
>
‘F[C,,\ - 7%(3 e au Xe [‘:Ll
——
ADS. A AL .

et IS,
£ Jonty,
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10. (a) State the Mean Value Theorem, including the hypotheses.

(b) Suppose f(x) is a differentiable function such that f(1) = 2 and f’(x) > 5 for all x. What is the
smallest possible value for f(4)? Justify your answer.

\'F -Y' 5 Cad  oN [“.)31 é MWE. [G.LX
Ten T b A Tt a ¢ < b s Sl -f[c\

Fib) - $6)

b-a

J'le -
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11. Consider the function )

flz) = 21

(a) Find the domain of f.

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

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

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

vent & Ho
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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?

— 1 1
é /’ V- x7 — f)o=x] —
b
L o Ay 50
R bl '-"—'tx: -_
- el )
X \Auck=x7—
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+ [A(U'A & &%3 ( cost ?‘4\”‘"( Mee oF AU.W(WJ‘\\

CoLSTIMNY -
_ o0 X220
MuHZE C- ny\[i\ - ("LXU\ / ) 1_7— y:o
—
Cer1 = ‘F(xﬁ
C(x) - le-‘s—z 7+ 15kt - DO, g5t
N
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13. Write down a Riemann sum that estimates / sin v/z dx using the midpoint rule with n = 4 subdivisions.

(Y

0
Do not simplify your answer.

R
Ax=2
-9
Y b:_cl'.‘—-fv
M= 7"y ° %

(1[1\\ Iy« Fr) @) )L

a4 5"“)/2 +sndS s\ 2
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14. Evaluate the integral.

(a) /1E In (%) dx

x

(b /sin3(3x) cos(3z) dx
36

Page 14



