
Pra
ti
e Exam Math-1400-es31 2015 September 15

The �nal exam will be on September 22 Tuesday during the normal 
lass period. You may use one sheet

of notes that you ve written yourself, but not your textbook or anything else not written by you, and you

may not 
ommuni
ate with anybody but me. Also, you may use a 
al
ulator if you wish, although you

shouldn t really need one.

The answers to the questions in this exam are on the last page.

1 Given

y =
√

3x2 + 4,

�nd the derivative of y with respe
t to x.

a

dy

dx
=

√
3x2 + 4

2
=

1

2
(3x2 + 4)

1/2

b

dy

dx
= 3x

√

3x2 + 4 = 3x(3x2 + 4)
1/2




dy

dx
=

3x
√
3x2 + 4

3x2 + 4
= 3x(3x2 + 4)

−1/2

d

dy

dx
=

√
3x2 + 4

2(3x2 + 4)
=

1

2
(3x2 + 4)

−1/2

2 Given

3x+ 4y = x2 + y3,

�nd the derivative of y with respe
t to x.

a

dy

dx
= −

2x− 3

3y2 − 4

b

dy

dx
=

3y2 + 2x

7




dy

dx
=

3y2 + 2x− 3

4

d

dy

dx
= −

2x− 3

3y − 4

3 Given

x = te2t,

�nd the derivative of x with respe
t to t.

a 2e2t

b e2t + te2t = (t+ 1)e2t


 2te2t

d e2t + 2te2t = (2t+ 1)e2t
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4 Given

f(x) =
x+ 1

x− 4
,

�nd f ′
.

a f ′(x) = −
5

(x+ 1)
2

b f ′(x) =
5

(x− 4)
2


 f ′(x) = −
5

(x− 4)
2

d f ′(x) =
5

(x+ 1)
2

5 Given

g(x) = 4x3 + 2x2
,

�nd g′′.

a g′′(x) = 12x2 + 4x

b g′′(x) = 24x+ 4


 g′′(x) = 24x2 + 4x

d g′′(x) = 12x+ 4

6 Evaluate

lim
x→6

Å

x2 − 36

x− 6

ã

.

a 12

b ∞


 −∞

d unde�ned

7 Evaluate

lim
x→−∞

(x4 + 5x2).

a 24

b ∞


 −∞

d unde�ned
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8 Evaluate

lim
x→−3−

Å

x2 + 3

x+ 3

ã

.

a 6

b ∞


 −∞

d unde�ned

9 Given

f(x) =
√

100− x3
,

�nd the maximum and minimum value of f , if they exist.

a maximum is 10, minimum is 0

b maximum is 10, no minimum


 no maximum, minimum is 0

d no maximum, no minimum

10 Given

f(x) = x4 + 20x3 + 100x2
,

sket
h a graph of f that shows all inter
epts (if any), all lo
al extrema (if any), all asymptotes (if any),

and both in�nite limits (if appli
able).

a
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b




d
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11 Find the value of w 1

0
(4x3 − 3x2 + 4x− 2) dx.

a 4

b 2


 0

d 3

12 Given

f(x) =
1

x+ 2
+ e3x,

�nd the antiderivatives (inde�nite integrals) of f .

a

w
f(x) dx =

1

2
ln (x+ 2) +

1

3
e3x + C

b

w
f(x) dx = ln (x+ 2) + e3x + C




w
f(x) dx =

1

2
ln (x+ 2) + e3x + C

d

w
f(x) dx = ln (x+ 2) +

1

3
e3x + C

13 Suppose that a leaking oil platform is forming a 
ir
ular oil sli
k. At the moment, the radius of this sli
k

is 100 metres, and it s in
reasing at a rate of 3 metres per hour. How fast is the area of the oil sli
k in-


reasing?

a 900πm2/h

b 30,000πm2/h


 300πm2/h

d 600πm2/h

14 Suppose that the revenue from selling x thousand items in a year is

R = 10x− x2
,

while the 
ost to make them is

C = 2x+ 10,

both measured in millions of dollars. How mu
h should be made and sold in a year to maximise pro�t?

a 2000 per year

b 3000 per year


 4000 per year

d 5000 per year
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15 The annual relative growth rate of the world population of humans is estimated to be about 1.1% now,

and the population was exa
tly 7 billion right about the beginning of the year 2012. If the same relative

growth rate is maintained the whole time, what will the population be at the beginning of 2050?

a 7e209/500 ≈ 10.6 billion

b 7 · 10209/500 ≈ 18.3 billion


 7 · 2209/500 ≈ 9.3 billion

d 7 · 7209/500 = 7709/500 ≈ 15.8 billion

16 The _________________ of y is dy.

17 The _________________ of f is f ′
.

18 A(n) ________________ of a fun
tion is either a minimum or a maximum.

19 A line that a graph approa
hes arbitrarily 
losely but does not rea
h is a(n) ________________

of that graph.

20 The expression

w
b

a

f(x) dx is a(n) _________________ integral.

Page 6 of 7



Answers

1 C, 2 A, 3 D, 4 C, 5 B, 6 A, 7 B, 8 C, 9 A, 10 B, 11 C, 12 D, 13 D, 14 C, 15 A.

16 di�erential

17 derivative

18 extremum (or extreme value)

19 asymptote

20 de�nite
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