
MAT 296 Lecture 1: Review Fall 2017

Problem 1: Evaluate the following limits:

(a) lim
x→∞

3x2 + 4x− 3

2x2 − x+ 7

(b) lim
x→∞

1212x3 + 4x2 + 5

x4 − 12

(c) lim
x→∞

x6 + 4x+ 1

128x3 + 13x2 + x+ 19

(d) lim
x→∞

x+ sin2 x

x3 + 4x+ 1

(e) lim
x→∞

x2 + 4x+ 9

2− ex

(f) lim
x→∞

lnx

x+ 7

(g) lim
x→∞

x
√
3x

(h) lim
x→∞

(
1 +

3

7x

)4x/11

(i) lim
x→∞

x sin

(
1

x

)
Problem 2: Evaluate the following integrals:

(a)
∫ 3

1
(x2 + x+ 1) dx

(b)
∫ 2π

0
cosx dx

(c)
∫ 5π/4

0
sinx dx

(d)
∫ 3

0
ex dx

Problem 3: Evaluate the following integrals:

(a)
∫ (

3x2 + 5− 1

x3

)
dx

(b)
∫ (

3
√
x− 1

5
√
x

)
dx

(c)
∫

2

3x
dx

(d)
∫
(cosx− sinx) dx

(e)
∫

sec2 x dx

(f)
∫

cotx cscx dx

(g)
∫

tanx secx dx

(h)
∫

dx

1 + x2

(i)
∫

dx√
1− x2

dx

(j)
∫

sinx cosx dx

Problem 4: Evaluate the following integrals by recognizing them as the area of a certain region:

(a)
∫ 6

−2
2 dx

(b)
∫ 4

0
3x dx

(c)
∫ 3

−1
2x dx

(d)
∫ 4

−2
(2x+ 1) dx
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(e)
∫ 5

−5

√
25− x2 dx (f)

∫ 3

0

√
9− x2 dx

Problem 5: Find the average value of the function f(x) = 3x2 + 2x+ 1 on [1, 3].

Problem 6: Find the average value of the function f(x) = sinx on [0, π/2].

Problem 7: Find a value c such that f(c) is the average value of f(x) on [0, 3], where f(x) = x2+1.

Problem 8: Find a value c such that f(c) is the average value of f(x) on [0, 1], where f(x) = ex.

Problem 9: Determine if the following functions are even, odd, or neither.

(a) f(x) = x4 + 3x2 + 5

(b) g(x) = tanx

(c) h(x) = x5 − 2x3 + x− 1

(d) j(x) = x− sinx

(e) k(x) = 2 + x sin3 x+ x2 cosx

(f) m(x) =
x− sinx

x cos−x

Problem 10: Evaluate the following integrals:

(a)
∫ 10

−10
(tanx− x) dx

(b)
∫ π/7

−π/7

x9 − sin5 x

x cosx+ 3
√
x
dx

(c)
∫ 1

−1
x
√
x2 + cos2 x dx
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