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Calculus (2005)

1. (30 pts) The Euler formula: e’=cos@ +isin@. While this formula can be
proven with a Maclaurin expansion, it is also applied to find cos(n 6) and
sin(n@) as polynomial functions of cos @ and siné, where n is an integer.

(a) (10 pts) Apply the above Euler formula to obtain cos(4d) and sin(46) in
terms of cos@ and sinf.

(b) (10 pts) Give cos(kf) intermsof cosé and sin6, where k is a positive
integer. :

(c) (10 pts) Apply the Euler formula to derive dcosf/d6 and dsinf/d6 .
Note: no credit will be given unless the Euler formula is applied in the
derivation.

2. (15 pts) Solve the following problems.
(a) (5 pts) Let y=1/Inx. Derive dy/dx.

X2+I

(b) (10 pts) Let y= _[Fjﬁdt.Derive dyldx.
3

3. (15 pts) A ball thrown horizontally from a 100 ft cliff at a velocity of 50 ft/sec
follows the parametric equations
x=50r,and y=100- 1617, where x and y are in feet, and  in seconds.

Find the slope of its path at time 7.

y

x =50t
y =100~ 16¢3
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4. (20 pts) Solve the following problems.
]
(2) (10 pts) Let B = I—Ide Give B.
X
-1

(b) (10 pts) Let 4 be the area of the region bounded above by y=x+2 and below
by y=x.Find 4.
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5. (20 pts) Answer the following questions.

(a) (5 pts) lim(1+ l)" =7, where ¢>0.
h—wo c

(b) (5 pts) lim(1+ l)" =7, where ¢> 0.
n—>w n

(c) (10 pts) Is it true that lim(1+ l)" =17 Explain your answer.
n—w n




