


2

x2 − 1
=

A

x− 1
+

B

x+ 1
2 = A(x+ 1) +B(x− 1)

x = 1 −→ A = 1

x = −1 −→ B = −1∫ ∞
3

2 dx

x2 − 1
=

∫ ∞
3

dx

x− 1
−
∫ ∞
3

dx

x+ 1

ln(x− 1)− ln(x+ 1)

∣∣∣∣∞
3

= ln

(
x− 1

x+ 1

)∣∣∣∣∞
3

= ln(1)− ln(24) = ln 2

Answer is B





Area from x-axis

x+ 2 = 4− x→ x = 1

Area =

∫ 1

0

(x+ 2) dx+

∫ 4

1

(4− x) dx

Area from y-axis

Under the black line:∫ 2

0

(y − 4)− 0 dy =

∫ 2

0

(y − 4) dy

Above the black line:

y − 2 = 4− y → y = 3∫ 3

2

((4− y)− (y − 2)) dy =

∫ 3

2

(6− 2y) dy

Area =

∫ 2

0

(y − 4) dy +

∫ 3

2

(6− 2y) dy

Answer is D





Using: sin(x) sin(y) =
1

2
(cos(x− y)− cos(x+ y))∫

−12 sin(6x) sin(11x) dx =

∫
−6(cos 5x− cos 17x) dx = 6

(
sin(17x)

17
− sin(5x)

5

)
+ C

Answer is E





For series (A), using LCT with bn =
1

5n
it’s convergent

For series (B), using LCT with bn =
1

n3
it’s convergent

For series (D), using LCT with bn =

(
5

9

)n

it’s convergent

For series (D), using LCT with bn =

(
5

8

)n

it’s convergent

For series (E), using LCT with bn =
1

n
it’s divergent

Answer is E





f ′(x) =
∞∑
k=0

(−1)k(4k)(x)4k−1

4kk!

f ′(4x) =
∞∑
k=1

(−1)k(4k)(4x)4k−1

4kk!

g(x) = xf ′(4x) =
∞∑
k=1

(−1)kk 44k x4k

4kk!
→ g(x) =

∞∑
k=1

(−1)kk 43k x4k

k!

Answer is C





1

1− x
=

∞∑
k=0

xk

1

1− (−x2 )
=

∞∑
k=0

(
−x
2

)k

=
2

x+ 2

f(x) =
x6

x+ 2
=

∞∑
k=0

(−1)n

2n+1
xn+6

Answer is E





Using partial sum:

S1 = 71 − 7
1/3

S2 = (71 − 7
1/3) + (7

1/2 − 7
1/4)

S3 = (71 − 7
1/3) + (7

1/2 − 7
1/4) + (7

1/3 − 7
1/5) = 71 + 7

1/2 − 7
1/4 − 7

1/5

Sn = 7 + 7
1/2 − 7

1/(n + 1) − 7
1/(n + 2)

∞∑
n=1

(7
1/n − 7

1/(n + 2)) = lim
n→∞

Sn = 7 +
√
7

Answer is C





Using ratio test:

lim
n→∞

∣∣∣∣an+1

an

∣∣∣∣ = lim
n→∞

∣∣∣∣(−1)n+1(x− 2)n+1

2n+ 3
∗ 2n+ 1

(−1)n(x− 2)n

∣∣∣∣ = |x− 2|

For the series to converge: |x− 2| < 1 −→ 1 < x < 3

Check endpoints: x = −1 −→
∞∑
n=1

1

2n+ 1
=⇒ the series diverges by LCT with bn =

1

n

x = 3 −→
∞∑
n=1

(−1)n

2n+ 1
=⇒ the series converges by alternating test

Answer is A





lim
n→∞

n
√
|an| = lim

n→∞
(1− 2

n)
n = e−2 < 1, the series converges absolutely

Answer is D





Using integration by parts:

u = 3x+ 5 dv = e3x+5

du = 3dx v = 1
3e

3x+5∫
udv = uv −

∫
duv∫

(3x+ 5)e3x+5 dx =
1

3
(3x+ 5)e3x+5 −

∫
e3x+5 dx =

1

3
(3x+ 4)e3x+5

Answer is A





ex =
∞∑
n=0

xn

n!

5
∞∑
n=1

(5/3)n

n!
= 5

( ∞∑
n=0

(5/3)n

n!
− 1

)
= 5e

5/3 − 5

Answer is C





Using arc length formula:

∫ b

a

√(
dy

dx

)2

+ 1 dx

dy

dx
=

1

x
−→

(
dy

dx

)2

=
1

x2
=−→

(
dy

dx

)2

+ 1 =
1

x2
+ 1 =

x2 + 1

x2∫ e5

e4

√
x2 + 1

x
dx

Answer is C





3 sin θ = 2− sin θ

θ = arcsin

(
1

2

)
−→ θ =

π

6
,
5π

6

Answer is A





From LCT:

If lim
n→∞

an
bn

= L (0 ≤ L <∞) and bn is convergent =⇒ an is convergent

And we have bn =
1

n3
, it’s p-series with p = 3 so it’s convergent

Answer is D
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bn =

√
n4

n5
=

1

n3

Answer is B


