Practice Exam #1 Fall 2014

Math 1450 Section

Name: Student ID:

1. Find the limit
. U + h)l()i) 1
lim ————
h—0 h

2. Find ‘%‘j where

y() = sce(d + cot i)



3. Apply the squeeze theorem to derive that the function ¢ defined by g(s) = 2% cos(1) if



4. Find the equation of the tangent line to
Aoy 47 =13

at the point with coordinates o = 2 and y = 1.




5. A boat leaves a dock and travels south at a speed of 25 km/h. Another boat has been
heading east at 20 km/h and reaches the dock one hour after the other boat left there.

(a) How many hours after the departure of the first boat do both boats have the same
distance to the dock?



(b) What is the rate at which their distance changes at that time?




6. Prove, using € and ¢ that
C (1+h)?2-1
lim ———— =
h—0 h



7. A particle is moving along the ellipse “4—2 + %2 =1.

(a) Sketch the ellipse, indicating the 2 and y intercepts i.e. where is crosses the 7 and y
axes.

(b) As the particle passes through the point (1, ‘/772—7) its 2-coordinate increases at a rate of
1 cm/s. (i) Is the particle going clockwise or anticlockwise around the ellipse?

(ii) How fast is its y-coordinate changing at that time?




(iii) How fast is its distance from the origin changing at that time?



8. Suppose that an object of mass is dropped vertically downwards from a cliff ledge A, =
1125m above the ground and falls to earth (neglect air resistance) so its height is

h(t) = hg 2t
where g is taken as 10ms—2.

With what velocity does it hit the ground?




9. For the function

find the set of 2 values for which:

(a) f is increasing

(b) f is decreasing

(c) the graph of f is concave up
)

(d) the graph of f is concave down.
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10. Find the absolute maximum, absolute minimum, all local extremal values and all critical
points of
_z+1

f@) = =

on the closed interval [—1, 1].

11. Show, using the mean value theorem, or otherwise that the function flz) =4z —1-sin(2)
has exactly one real root.
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12. Find two positive integers such that the sum of the first number and twice the second
number is 500 and the product of the numbers is as large as possible.
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