Math 151 Fminal 2007

(1) [Marks: 12) Find the limits, or explain why they don’t exist.
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(2) [Marks: 16] Find the indicated derivatives. You o not need to simplify your answer.
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(3) [Marks: 6] Below is the graph of a function f(z). In the space below it, sketch the
derivative f/(z). You should make this as accurate as possible. Identify any points of
inflection of f(z).
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(4) [Marks: 10] Below are the graphs of (t) and y(¢). In the space below, sketch the
parametric curve (z(t), y(t)). Indicate which direction along the curve corresponds to
increasing parameter ¢. Your sketch should be made as accurate as possible. £=-1,0; |
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(5) [Marks: 12] (a) Sketch the following polar graph; = 2sin(20) + 1. Be sure to label
any angles that determine any special features of the graph, locations where the graph
crosses the axis, and to indicate the size of the graph as accurately as you can.

2 Irdieale duw}bm
B:0=>2T , \ 2 :/‘;' inovear 6 w‘ﬁ‘ﬂx&/mw
37,
oy o

ot o,

@ a £ (6=0m)

(}' x ; L

® ; st (6-%.%

V . romax @ 0= I (r=3 )
@// /‘ ;?\%r romo @ ZI 77 (r=73)
/ r=0; sin20="%; 6= I i

N 2z
v - 7,
s/
(b) Find the equation of the tangent line to the curve at the point on the curve where
0=1u/6. r=£(6) = 2sin (2941
by, rsinb e (4ca20)eind) o (252 1)co0
Ay, Fens T2
&~ Treab- rsind (4m26XCme) (2500 2671510 6
(4- ZX 23 +,)<€) 1+Q—"Z_“’M
p-x ; . ﬂ =
o e e w

+ \[_*I,‘g: v (?'?E'I\
Rt (5 F)- (fj o2y (e R et

(nJnn :
L . = d+m(x c)
g%‘uﬁm% mw - myx+ (d-mc)
v 92y - 204

Page 11 of 18



(4) [Marks: 10] Below are the graphs of z(£) and y(t). In the space below, sketch the
parametric curve (z(t), y(t)). Indicate which direction along the curve corresponds to
increasing parameter ¢. Your sketch should be made as accurate as possible. t=-2,0, 1
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(5) [Marks: 12] (a) Sketch the following polar graph; r = 1—2cos(6/2). Be sure to label
any angles that determine any special features of the graph, locations where the graph
crosses the axis, and to indicate the size of the graph as accurately as you can.
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(b) Find the equation of the tangent line to the curve at the point on the curve where
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(8) [Marks: 10] Sketch the graph of the function f(z) = (22 — 1)%%. The first two
derivatives are;
, 4 oz - 4 z2-3
FO=3@—gm '@ =5@gn
Be sure to locate intercepts, local extrema, and to indicate regions of concavity and
points of inflection.
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(9) [Marks: 6] Determine tke slant asymptote(s) of the following function. Also determine
how the graph approactes the asymptote. Hlustrate your answer with a sketch
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(10) [Marks: 6] Make a sketch cxplaining Newton’s method for finding roots of a function
(). Derive the formula used in Newton’s method.
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(11) [Marks: 12] (a) Make a sketch to illustrate what the linear approximation L(z)
(lincarization) of a function f() is at the point = a. On your sketch indicate what
the quantities Az, Ay, dz and dy are.
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(b) Use differentials to estimate how accurate the measurement of the volume of a
sphere must be so that the percentage error in the computed area of the sphere is no
larger than 1%. (Take a look at Question 7 for some useful formulae.)
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(12) [Marks: 8] On January 1 an amount of money is deposited into an account that
compounds interest continuously. One half of a year later there is $1,127.79 in the
account, and one year after the deposit is made there is $1144.83 in the account. How
much will be in the account two years after the deposit is made?
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(13) [Marks: 6] Identify the type of conic section whose equation is given here, and find

the vertex (or vertices), foci, and directrix; * — 62 = 8y — 16. Make a sketch of4h
curve.
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