
MIDTERM 2MAT 14111/17/00 Name Se
.ID number
1 2 3 4 totalTHIS EXAM IS WORTH 40 POINTS. PUT ALL ANSWERS IN THE SPACEPROVIDED. YOU MAY USE THE BACKS OF PAGES FOR SCRATCH WORK.1. (1 pt ea
h, 20 pts total) Pla
e the letter 
orresponding to the 
orre
t answer in the boxnext to ea
h question. Ea
h 
orre
t answer is worth 2 points.(i) Suppose f(x) = x4 + x3 + 1. Then f has(a) an absolute maximum at x = 0 (b) an absolute minimum at x = 0 (
) a lo
alminimum at x = 3=4 (d) an absolute minimum at x = �3=4 (e) a lo
al minumum atx = 0 (f) none of these.(ii) Suppose f; g; h are graphed on the left below. Whi
h of the following is a possiblerelationship based on the graphs?(a) g = f 0, h = g0 (b) g = h0, f = g0 (
) f = g0, h = f 0 (d) f = h0, g = f 0 (e) h = f 0,g = h0 (f) h = g0, f = h0

f

g h
1 2 3 4 5 6 7 8 9 10

(iii) Suppose f is graphed on the right above. If we use Newton's method with initialguess x0 = 3, then our next guess with be approximately x1 =(a) 9 (b) 7 (
) 6 (d) 4 (e) 3 (f) 1(iv) Suppose f has values given by the following table. What is the derivative ofh(x) = f 2(2x) at x = 2?x 0 1 2 3 4f(x) 2 3 5 4 4f 0(x) 0 2 -1 -1 1(a) -4 (b) 8 (
) 12 (d) 16 (e) 20 (f) none of these.1



(v) What is the slope of the 
urve given by x2 � xy + y2 = 7 at the point (x; y) =(�1; 2)?(a) 1 (b) 45 (
) 34 (d) 0 (e) 65 (f) none of these.(vi) Find dydx if x2y + y = 1(a) dydx = �2xyx2+1 (b) dydx = 2xyx2�1 (
) dydx = xy2y+x2 (d) dydx = �2xyy+x (e) dydx = (1� 2xy)(x2 � 1)(f) none of these.(vii) Suppose we try to �nd roots of x3 � x � 2 = 0 by Newton's method using theintial guess x0 = 1. The next guess with be(a) x1 = 0 (b) x1 = 1:5 (
) x1 = 2 (d) x1 = 3 (e) x1 = �1 (f) none of these.(viii) Suppose f(x) = 1x � 3. Then the re
ursion formula in Newton's method is(a) xn+1 = xn � 3 (b) xn+1 = 2xn � 3x2n (
) xn+1 = xn + 3x2n (d) xn+1 = xn � x2n (e)xn+1 = xn � 3=x2n (f) none of these.(ix) Suppose f 0(x) = x2 + sin2(x). Then on (�1;1) f is(a) 
on
ave up (b) 
on
ave down (
) in
reasing (d) de
reasing (e) 
onstant (f) noneof these.(x) Suppose f is as graphed on the left below. The set of 
riti
al points of f is(a) f2; 4g (b) f2; 7g (
) f4; 6g (d) f2; 4; 6; 7g (e) f0; 2; 4; 6; 7; 10g (f) none of these.
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(xi) Suppose g0 is graphed on the right above. Then g is in
reasing and 
on
ave upon the interval(a) [0; 1℄ (b) [1; 3℄ (
) [3; 5℄ (d) [5; 6℄ (e) [6; 9℄ (f) none of these.(xii) Suppose g0 is graphed on ther right above. The lo
al maximum(s) of g (ex
ludingendpoints) are exa
tly(a) 1; 9 (b) 5 (
) 3 (d) 1 (e) 6 (f) none of these.(xiii) Suppose g0 is graphed on the right above. The in
e
tion points of g are exa
tly(a) 1; 9 (b) 1 (
) 3; 6 (d) 5 (e) 1; 5; 9 (f) none of these.2



(xiv) Find the linearization of f(x) = x2 + x at x = 1.(a) L(x) = 3x (b) L(x) = (x � 1) (
) L(x) = �2(x � 1) + 1 (d) L(x) = 2x + 1 (e)L(x) = 3(x� 1) + 2 (f) none of these.(xv) Use di�erentials to estimate the 
hange in the volume of a 
ube S = x3 whenthe edge length goes from x0 to x0 + dx(a) 3x20dx (b) 6x0dx (
) 12x20dx (d) 3dx (e) 3x0dx (f) none of these.(xvi) The solution of the inital value problem dydx = 
os(x) + 1, y(�) = 0 is(a) y = sin(x)+ 1 (b) y = sin(x)+ x (
) y = sin(x)+ x� � (d) y = sin(x)+ x+ � (e)y = sin(x) + � (f) none of these.(xvii) Suppose f 0(x) = 1� sin10(x). Then on the interval [0; 12�℄ the fun
tion f is(a) in
reasing and 
on
ave down (b) in
reasing and 
on
ave up (
) de
reasing and
on
ave down (d) de
reasing and 
on
ave up (e) 
onstant (f) none of these.(xviii) What is the name of the following result: \Suppose f is 
ontinuous on [a; b℄,di�erentiable on (a; b) and f(a) = f(b) = 0. Then there is a point 
 2 (a; b) su
h thatf 0(
) = 0."(a) The intermediate value theorem (b) Green's theorem (
) Rolle's theorem (d) Themean value theorem (e) The min-max theorem (f) none of these.(xix) The fun
tion f(x) = x3 + 3x2 � 3x + 1 has a point of in
e
tion at x =?(a) -2 (b) -1 (
) 0 (d) 1 (e) 2 (f) none of these.(xx) Use the linearization of x1=3 at x = 27 to approximate 291=3.(a) 313 (b) 312 (
) 3 712 (d) 3 227 (e) 356 (f) none of these.2. (2 pts ea
h, 10 pts total) Find ea
h of the following inde�nite integrals(i) R (x3 � x2 + 2)dx,
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(ii) R se
2(x)dx,

(iii) R (3x+ 2)9dx,

(iv) R sin4(t) 
os(t)dt,

(v) R 6 sin2(t2) 
os(t2)tdtdt,
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3. (5 pts) The 
oordinates of a parti
le in the xy-plane are di�erentiable fun
tions of time tsatisfying dx=dt = �1m=se
 and dy=dt = 5m=se
. How fast is the parti
le's distan
e to theorigin 
hanging as it passes through the point (x; y) = (5; 12)?

4. (5 pts) Your 
ompany 
an manufa
ture x hundred grade A tires and y hundred grade Btires a day where 0 � x � 4 and y = 42� 10x5� x :Your pro�t on grade A tires is twi
e the pro�t on grade B tires. Find the most pro�tablenumber of ea
h kind of tire to make.
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