
FINALMAT 14112/22/00 Name Se
.ID number
1 2 3 4 5 6 totalTHIS EXAM IS WORTH 80 POINTS. PUT ALL ANSWERS IN THE SPACEPROVIDED. YOU MAY USE THE BACKS OF PAGES FOR SCRATCH WORK.1. (2 pt ea
h, 40 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) The fun
tion f(x) = x2 � x + 1 is (a) never negative (b) always negative (
)always in
reasing (d) always de
reasing (e) 
on
ave down (f) none of these.(ii) What is the maximum value of f(x) = x � 2x4? (a) 3=16 (b) 3=8 (
) 1=8 (d)1=4 (e) 1=2 (f) none of these.(iii) If a ball is dropped from 64 feet up, how fast is it going when it hits the ground(assume 
onstant a

eleration of 32ft=se
2)? (a) 16ft=se
 (b) 32ft=se
 (
) 48ft=se
(d) 56ft=se
 (e) 64ft=se
 (f) none of these.(iv) Find the slope of y2 + x2 = y4 � 2x at the point (�2; 1) (a) 2 (b) 1 (
) 0 (d)�1 (e) �2 (f) none of these.(v) The de�nition of f 0(x) is (a) limh!0 f(x+h)�f(h)h (b) limh!0 f(x+h)�f(x)h(
) limx!0 f(x+h)�f(x)h (d) limh!x f(x+h)�f(x)h (e) limh!0 f(x+h)�f(x)x (f) none of these.(vi) Suppose g(t) = (x2 + sin(x))3. Then g0(t) = (a) 3(2x + 
os(x))2 (b) 3(x2 �
os(x))2(2x+ sin(x)) (
) (x2 + sin(x))3(2x + 
os(x))(d) 3(x2 + sin(x))2(2x+ 
os(x)) (e) 3(x2 + sin(x))2(2x� 
os(x)) (f) none of these.(vii) The base of a solid is the region in the �rst quadrant between the line y = x andthe 
urve y = 2px. The 
ross se
tions (perpendi
ular to the x-axis) of the solid aresquares whose bases stret
h from the line to the 
urve. The volume of the solid is (a)R 40 12(x � 2px)2dx (b) R 40 (x � 2px)2dx (
) R 20 (x � 2px)2dx (d) R 40 12(x � 2px)dx (e)R 20 (x� 2px)dx (f) none of these.
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(viii) Suppose R f(x)0 t2dt = x2. Then f(x) = (a) x (b) 31=3x2=3 (
) x2 (d) 2x2 (e)x�2=3 (f) none of these.(ix) Suppose G(x) = R x0 
os(t2)dt. Then G00(x) = (a) sin2(x) (b) 
os(x2)2x (
)�2x sin(x2) (d) 
os(x)2x (e) � sin(x)2x (f) none of these.(x) Find the equation of the 
urve in the xy-plane that passes through the point(1; 3) if its slope at x is always 3x2 +2. (a) y = x3 + 2x (b) y = 5 (
) y = 3x2 � 2 (d)y = x3 + 2x� 4 (e) x = �1 (f) none of these.(xi) If f(x) = x3�3x then the iterative formula for Newton's method be
omes xn+1 =(a) xn � x3n � 3xn (b) xn=(3xn � 3) (
) xn � (x3n � 3xn)=(3x2n � 3)(d) xn � (3x2n � 3)=(x3n � 3xn) (e) xn � 3x2n + 3 (f) none of these.(xii) Suppose R 21 f(t)dt = 1. Then R 42 f(t=2)dt = (a) 0 (b) 1 (
) 2 (d) 3 (e) 4 (f)none of these.(xiii) The error formula for the left hand sum with n subintervals (for monotoni
fun
tions) is E � (b � a)jf(b) � f(a)j=n. Using this formula, what is the minimumn needed to 
ompute R 40 px2 + 2x+ 1dx with error � :001? (a) 2000 (b) 20,000 (
)1,600 (d) 16,000 (e) 400 (f) 4,000(xiv) Solve the intial value problem y0 = se
2(t) and y(�4 ) = 2 (a) y = tan(t)� 1 (b)y = 
os2(t)� 1=p2 (
) y = tan(t) + 1 (d) y = sin(1=t) (e) y = tan(t) + 1 (f) none ofthese.(xv) Simpson's approximation for R �0 sin(x)dx with n = 6 is (re
all yk = f(xk) wherexk = a+ k(b� a)=n)(a) �6 [0 + 4 sin(�6 ) + 2 sin(�3 ) + 4 sin(�2 ) + 2 sin(2�3 ) + 4 sin(5�6 ) + 0℄(b) �18 [0 + 4 sin(�6 ) + 2 sin(�3 ) + 4 sin(�2 ) + 2 sin(2�3 ) + 4 sin(5�6 ) + 0℄(
) �18 [0 + 2 sin(�6 ) + 4 sin(�3 ) + 2 sin(�2 ) + 4 sin(2�3 ) + 2 sin(5�6 ) + 0℄(d) �6 [0 + 2 sin(�6 ) + 2 sin(�3 ) + 2 sin(�2 ) + 2 sin(2�3 ) + 2 sin(5�6 ) + 0℄(e) �6 [0 + sin(�6 ) + sin(�3 ) + sin(�2 ) + sin(2�3 ) + sin(5�6 ) + 0℄(f) none of these.(xvi) Let F (t) = R t0(1 + sin4(x))(1� x)dx Then F takes its maximum value at(a) 1 (b) 0 (
) �=2 (d) � (e) 2� (f) none of these.(xvii) Find the left hand sum approximation for R 1�1 x3 with n = 4.(a) 1 (b) 1=2 (
) 0 (d) �1=4 (e) �1=2 (f) none of these.(xviii) E = 112(b�a)3 1n2M is the error term for (a) left hand sums (b) right hand sums(
) Simpson's rule (d) trapezoid rule (e) Calvaleri's rule (f) none of these.2



(xix) The area of the region between the graphs of x3 and x4 with 0 � x � 1 is(a) 1 (b) 1=2 (
) 1=4 (d) 1=20 (e) 1=24 (f) none of these.(xx) What is the name of the following result: if f is 
ontinuous on an interval
ontaining a and b and f(a) < y < f(b) then there is a 
 with a < 
 < b su
h thatf(
) = y (a) Rolle's theorem (b) mean value theorem (
) Riemann's theorem (d)min-max theorem (e) Simpson's rule (f) intermediate value theorem2. (1 pt ea
h, 5 pts total) Compute the derivative of the following fun
tions.(i) f(x) = x1=2+x�1=2, ddxf(x) =
(ii) f(x) = (1+x3) sin(x), ddxf(x) =
(iii) f(x) = 
os(x)=x, ddxf(x) =
(iv) f(x) = tan(x2), ddxf(x) =
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(v) f(x) = sin2(x)+
os2(x), ddxf(x) =
3. (2 pts ea
h, 10 pts total) Find ea
h of the following de�nite integrals (you need notsimplify answers)(i) R 1�1(2x4 � x2 � 2)dx,

(ii) R �=40 sin(2x)dx,

(iii) R 10 (x2 + 3)5xdx,
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(iv) R �0 sin2(t) 
os(t)dt,

(v) R �0 
os2(x)�sin2(x)
os(x)+sin(x) dx,

4. (3 pts ea
h; 9 pts total) In ea
h of the following, give the answer as a de�nite integral.You SHOULD NOT evaluate the integral.(i) The region bounded by y = x3, y = 0 and x = 1 is rotated around the x-axis to give aregion in 3-spa
e. Find the volume of the region.

(ii) The region 0 � y � x2 + sin(x) with 1 � x � 2 is rotated around the y-axis to give aregion in 3-spa
e. Find the volume of the region.
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(iii) Find the ar
length of the graph of y = sin(x) between x = 0 and x = �.

5. (3 pts ea
h, 6 pts total) Evalute the following limits.(i) lima!1 R a1 1x3dx.

(ii) limn!1 1n Pn�1k=0( kn)2 (Hint: use an integral)
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6. (10 pts) A ro
ket in spa
e starts at rest and is a

elerated at 8 m=se
2 for 100 se
onds,
oasts without a

eleration for 50 se
onds and then is a

elerated at 16m=se
2 for 50 se
ondsafter whi
h it 
oasts without a

eleration.Remember that a

eleration is the derivative of velo
ity and that velo
ity is the derivativeof position.(i) (3 pts) On the �rst graph, draw the ro
ket's velo
ity as a fun
tion of time as exa
tlyas possible.(ii) (3 pts) On the se
ond graph, sket
h the distan
e traveled as a fun
tion of time. (Note,the verti
al units are kilometers = 1000 meters).(iii) (2 pts) When is the speed of the ro
ket 1200 m/se
?(iv) (2 pts) When will the ro
ket be 500 kilometers from it starting point?
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