


From LCT: Assume an is a divergent series and an ≤ bn

If lim
n→∞

bn
an

= L (0 ≤ L <∞) =⇒ bn is divergent

Answer is D





∞∑
n=0

52n+5xn+1

2n+1
=

∞∑
n=0

52n ∗ 55 ∗ xn+1

23n ∗ 21
=

55

2

∞∑
n=0

25nxn+1

8n

Using ratio test: lim
n→∞

∣∣∣∣an+1

an

∣∣∣∣ = lim
n→∞

∣∣∣∣25n+1xn+2

8n+1
∗ 8n

25nxn+1

∣∣∣∣ =

∣∣∣∣25x

8

∣∣∣∣
For the series to converge:

∣∣∣∣25x

8

∣∣∣∣ < 1 −→ −8

25
< x <

8

25

Check endpoints: x =
−8

25
−→ 55

2

∞∑
n=0

25n(−825 )n+1

8n
, the series diverges

x =
8

25
−→ 55

2

∞∑
n=0

25n( 8
25)n+1

8n
, the series diverges

Answer is E





∞∑
n=2

1− 2k−1

3k−1
=

∞∑
n=2

1

3k−1
−
∞∑
n=2

2k−1

3k−1
= 3 ∗ 1/9

1− 1/3
− 3

2
∗ 4/9

1− 2/3
=
−3

2

Answer is A





r2 = 6r sin θ − 4r cos θ

x2 + y2 = 6y − 4x

x2 + 4x+ y2 − 6y = 0

x2 + 4x+ 4 + y2 − 6y + 9 = 13

(x+ 2)2 + (y − 3)2 = 13

center is (−2, 3) and radius is
√

13

OR: r = 2a cos θ + 2b sin θ→ center is (a, b) and radius is
√
a2 + b2

Answer is A





∞∑
k=1

(−1)k+1π2k

32k−1(2k)!
= −3

∞∑
k=1

(−1)k
(π

3

)2k
(2k)!

= −3

 ∞∑
k=0

(−1)k
(π

3

)2k
(2k)!

− 1


= −3(cos

π

3
− 1) =

3

2

Answer is D





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
x
5 − 1

= −
∞∑
k=0

(x
5

)k
=

5

x− 5

f(x) =
x

x− 5
= −

∞∑
k=0

xk+1

5k+1

Answer is D





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

n2
it’s absolutely convergent

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

3n
it’s absolutely convergent

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

n2
it’s absolutely convergent

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

4n
it’s absolutely convergent

For series (E), using alternating test:

1) Prove that an is decreasing, you can use the first derivative

2) lim
n→∞
|an| = lim

n→∞

n2 − 3

n3 + 5n+ 2
= 0

Since both conditions are true, the series is conditionally convergent

Answer is E





√
x2 + 6x+ 5 =

√
(x+ 3)2 − 4
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(−3 + 2 sec θ + 3)2 − 4 =

√
4 sec2 θ − 4 = 2 tan θ

Answer is D





Using integration by parts:

u = 2x− 4 dv = e2x−4

du = 2dx v = 1
2e

2x+4∫
udv = uv −

∫
duv∫

(2x− 4)e2x−4 dx =
1

2
(2x− 4)e2x−4 −

∫
e2x−4 dx =

1

2
(2x− 5)e2x−4

Answer is B





Series A and C are divergent by root test

Series B: lim
n→∞

an = lim
n→∞

(
1− 5

n

)n

= e−5 6= 0 −→ divergent by divergence test

Series D: lim
n→∞

an = lim
n→∞

(
1 +

3

n

)n

= e3 6= 0 −→ divergent by divergence test

Series E: lim
n→∞

n
√
|an| = lim

n→∞

5n3 + n2 + 4

7n3 + n+ 1
=

5

7
< 1 −→convergent

Answer is E





lim
n→∞

∣∣∣∣an+1

an

∣∣∣∣ = lim
n→∞

6n+1

(n+ 1)7n+2
∗ (n)7n+1

6n
= lim

n→∞

6

7
∗ n

n+ 1
=

6

7

Answer is E





Volume using disk method: π

∫ x2

x1

[(r2)
2 − (r1)

2]dx

Where r is distance from the rotation axis

Blue part:

V1 = π

∫ 0

−2
(x+ 2)2dx

Red part:

V2 = π

∫ 2

0

[(x+ 2)2 − (2x)2]dx = π

∫ 2

0

(−12x2 + 8x+ 4)dx

V = V1 + V2 = π

∫ 0

−2
(x+ 2)2dx+ π

∫ 2

0

(−3x2 + 2x+ 4)dx
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Answer is B





r =
√

(−
√

3)2 + (−
√

3)2 =
√

6

θ = arctan

(
−
√

3

−
√

3

)
=
π

4
, but since our angle was in the third quadrant θ = π− π

4
=

3π

4

Answer is D





Cylindrical shells formula:

V = 2π

∫ y2

y1

rhdy

r = 1− y (The purple line, which is the distance from the axis of rotation)

h = y2 (The black line, which is the distance from the y-axis)

V = 2π

∫ 1

0

y2(1− y)dy

Answer is A


