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Calculus IIT — 201-DDB — Final Exam
13 December 2000

(a) Write a Taylor polynomial of degree 3 for f(z) = In 2 about ¢ =2
(b) Use part (a) to approximate In(2.5)

(c) Use Taylor’s formula for the Remainder to estimate the accuracy of your answer.

71— cost

. Given f(z) :/0 — dt
(a) Find the Maclaurin series for f(z)
(b) Use the result of (a) to approximate f(0.5) correctly to 5 decimal places
(c) Find f)(0).
1
V1—a?

(b) Use part (a) to find the Maclaurin series for sin™!

(a) Use the Binomial series to expand f(z) =

(c) Use the first five terms in part (b) to approximate 7

. Let C' be the curve having parametric equations

I S
{ y(t) =13 — 4t
(a) Find j—g and 327%

(b) Indicate the orientation on the graph of C'
(c) Set up the integral needed to find the area of the loop formed as —2 <t <2

. Find
(a) the area under one arch of the cycloid { r=a(t—sint)
(b) the length of one arch of the same cycloid y = a(l — cost)

. Find the points of intersection of the polar curves r = sin # and r = sin 26 and set up the integral(s)
needed to find the area of the region common to both

. Consider the space curve C' defined by the vector equation r(t) = <sin t,sint, /2 cos t>

(a) Sketch and describe the space curve C'
(b) Calculate the length of C' on the interval [0, 7]
(c) Find T'(t) , N(t) , ar , ay and k(¢)

. Sketch the graphs of the following:

a) the surface r2 — 22 =4

(
(b
(c

(d) the level curve of f(z,y) =

the surface pcos¢ = 4r
the domain of f(z,y) = /22 + 42 — 1+ In(4 — 2? — y?)
2z

)
)
)
)

corresponding to ¢ = 1



10.

11.

12.

13.

14.

15.

16.

. Find and classify the critical points of f(z,y) = 22 + 2y% — 2%y
Let 2 = f(z,y) = sin(z? + y?)
(a) Find the total differential dz
(b) Use part (a) to approximate Az = f(Q) — f(P) where P = (1,1) & @ = (1.05,0.95)
2
Given that u(z,y) = T verify that the conclusion of Clairaut’s theorem holds i.e. ;) = Uy,
rry
Let f(z,y,2) =22+ y? — 2
(a) Show that the line
r=—-2+1
y=1
z=—4 + 4¢
is tangent to the surface f(z,y,z) = 0 at a certain point.
(b) Find the rate of change of f(z,y, z) in the direction of the given line given by increasing ¢
: 1 1 1 1 20 20 20
Given w = f(u,v); u=—- -~ & v=——~- Show that 252 + y* 5 + 252 =0
r oy Tz z Y #

8 2 1
Evaluate / / 7 dydz
o Jyz 14y

Find the volume of the solid cut out of the sphere 22 4 y? + 2?2 = 9 by the cylinder r = 3sin §

2 NA—2Z 4
Express / / / dz dy dx
—2 JA—z2 Jp24q2

(a) in the form [[[dxdzdy
S

(b) in cylindrical &

(c) in spherical coordinates



Answers to Cal 3 Final Exam (Dec. 2000)

a) Inz=1In2+ (1’52) _ (x—82)2 n (1,;42)3
b)  In(2.5) ~ 0.9171055
¢)  Rs(z) <0.0009766

2n

2 i) Z NHW ii) £(0.5)~0.06185 error< 0.00000362
— n
i) f©(0) = §
1-3:5--(2n—1) o,
3 a)l+ Z_: S x
1-3-5---(2n — 1) 22mt!
v Z 27! o+ 1
c) 3.141511
L ody  3tP—4 d*y  3t*4+4 0
4 - = : —2 == A=2 82 — 21 dt
i) dr ot ’ dz? 4¢3 /—2( )

5 i) A = 3ra? i1) s =8a
6 (£ CLE) (0,00 A= [ Psin?0do+ )7 sin? 20 df

23 23
7 a)circle b) s=27 c) T(t) = %(Cost,cost7 —\/2sint) ;
—%(sint,sint,\/i cost) ;s ar=0 ;an=+2; K(t) = %

a) hyperboloid of 1 sheet b) top half of a cone c) circle centered at (1,0) & radius 1

N(t) =

o.2]

d) region between a circle of radius 1 & a circle of radius 2
9 (0,0) a rel. min ; (2,1) and (-2,1) saddle points.
10 dz =2 cos(z? + y?) dx + 2y cos(z? + y?) dy Azrdz=0

1 0 — 2%+ 2zy N —2zy u —x? - —2zy
T (ety)? (e ty)? (et y)? T (et y)?

12 i) Point of intersection (0,2,4) ; Vf(P)=(0,4,-1);v=(1,1,4); Vf-v=0
i) Duf=0

14 ol

15 V=187-24 (~32.54)

2 4 prfz—y?
16 i) / / / de dz dy
-9 y2 — /Z_y2
20 2 4
i) / / / rdz dr do

1

2T tan™ 5 4sec 9 . 27 pw/2 csc g cot @
iii) / / / p°sin wdp dp df + /0 /t 0 / pZsin ¢ dp de d
an— 5



