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1. Evaluate the following limits. If the limit does not exist, indicate whether it tends to

00, —00 or neither.

x3 —9x
[4 (2) }g% x—3
Tx+ 2

1m

lim —MmM8—
z——1 7324+ 22+ 1
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2. Differentiate each of the following, but do not simplify your answers:
2 +2r+1
4 =
[4] (a) y v

3] (b) y=(z +1)**(V1 -2z + 72)

3] (c) y = tan(sin(e™))
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[6] 3. Using only the definition of the derivative of a function, find the derivative of

[6] 4. Prove that any function f(x) that is differentiable at ¢ must be continuous at c.




UNIVERSITY OF MANITOBA
DATE: February 27, 2013
PAGE: 4 of 5

DEPARTMENT & COURSE NO:
TIME: 60 Minutes

MATH 1500 ]
EXAMINER: Various
EXAMINATION: Introduction to Calculus

5. Consider the function

Tl
x
flx)=q x-1"
-, r<1
5] (a) For what values of z is f(z) NOT continuous? Use limits and the definition of
continuity to justify your answer.
1] (b) At each of the points where f(z) is not continuous, determine the type of the

discontinuity.

[7] 6. Find an equation of the line tangent to the curve 2* + zy + y* + 1 = 0 at the point
(_17 1)'




3]

[5]
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1
7. A particle P is moving along the curve y = —, so that it’s x-coordinate is increasing at
x

x
the rate of 3 units per second, or i 3.

The line segment between the point (0,0) and P forms an angle 6 between the line

segment and the positive x-axis.

(a) Write the formula that relates the quantities = and 6. (Hint: look at tan.)

do
(b) Find the rate of change of the angle 6 with respect to time, = when z = 1.




