
MATH 1500 D01/D02 Summer 2015 Assignment 2
SHOW ALL WORK to get full marks. Leave answers as exact answers. For example,

leave it as 1{7 as opposed to 0.142857. Word problems should have sentence answers with
units. This assignment covers sections from 2.5–2.8 and 3.1–3.2.

Use the definition of derivative only for Q5. Do not use the definition in any other
questions.

1.[7] Use limits to calculate a and b such that the following function is continuous for all real
numbers x.

fpxq “

$

&

%

x2 ` ax` b x ă 2
12 x “ 2
lnpx´ 1q ` pa` bqx2 x ą 2

2.[4] Show that ex “ 5´ 4x has a solution on the interval p0, 1q. Justify your answer.

3. Evaluate the following limits:

(a)[4] lim
xÑ8

ˆ

e´x `
1´ x´ x2

2x2 ` 7

˙

.

(b)[4] lim
xÑ´8

?
9x6 ´ x

x3 ` 1
.

(c)[5] lim
xÑ´8

`

x`
?
x2 ` 1

˘

.

4.[6] Use limits to determine all horizontal and vertical asymptotes for the function

y “ fpxq “
2x2 ´ x´ 1

x2 ` x´ 2
.

5.[7] Use the definition of the derivative to calculate the derivative of the function

fpxq “
1

?
3x` 5

.

6. Calculate the derivative of the following functions. Do not simplify your answers.

(a)[3] fpxq “
?
x`

2

x7
`

1
3
?
x2

(b)[4] fpxq “
4´ xex

x` ex

7. If a rock is thrown upwards with a velocity of 10 metres per second, its height, in metres,
is given by

Hptq “ ´4.9t2 ` 10t.

(a)[1] Find the velocity at any time t seconds.
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(b)[3] After how many seconds will the rock stop rising and begin to fall?

(c)[4] After what time, and with what velocity will the rock hit the ground?

8.[4] Calculate an equation of the tangent line to fpxq “ px3 ` 2x` 1qex when x “ 0.

9.[4] If fp2q “ 3 and f 1p2q “ 4, calculate g1p2q if gpxq “
fpxq

x
.

This assignment is out of 60 points.
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