
Math 152, Formula Sheet for the Second Midterm

sin(0) = 0 ; sin(π/6) = 1/2 ; sin(π/4) =
√

2/2 ; sin(π/3) =
√

3/2 ; sin(π/2) = 1
cos(0) = 1 ; cos(π/6) =

√
3/2 ; cos(π/4) =

√
2/2 ; cos(π/3) = 1/2 ; cos(π/2) = 0

cos2 x+ sin2 x = 1 ; 1 + tan2 x = sec2 x ; 1 + cot2 x = csc2 x

sin(2x) = 2 sinx cosx ; cos(2x) = cos2 x− sin2 x

cos2 x =
1
2
(
1 + cos(2x)

)
; sin2 x =

1
2
(
1− cos(2x)

)
sinA cosB =

1
2

[sin(A−B) + sin(A+B)] sinA sinB =
1
2

[cos(A−B)− cos(A+B)]

cosA cosB =
1
2

[cos(A−B) + cos(A+B)]∫
secxdx = ln | secx+ tanx|+ C ;

∫
cscxdx = ln | cscx− cotx|+ C

If TN , MN , SN are the Trapezoidal, Midpoint and Simpson’s approximations, then

TN =
∆x
2

[f(x0) + 2f(x1) + 2f(x2) + · · ·+ 2f(xN−2) + 2f(xN−1) + f(xN )] ;

MN = ∆x[f(c1) + f(c2) + · · ·+ f(cN )] where cj = (xj−1 + xj)/2 ;

SN =
∆x
3

[f(x0) + 4f(x1) + 2f(x2) + 4f(x3) + · · ·+ 2f(xN−2) + 4f(xN−1) + f(xN )] .

Error bounds: If I =
∫ b

a

f(x)dx then:

|TN − I| ≤
K2(b− a)3

12N2
; |MN − I| ≤

K2(b− a)3

24N2
; |SN − I| ≤

K4(b− a)5

180N4
.

arc length : ds =

√
1 +

(
dy

dx

)2

dx; surface area =
∫ b

a

(2πy)ds

For parametric curves: arc length, surface area: ds =

√(
dx

dt

)2

+
(

dy

dt

)2

dt.

For polar curves: area =
∫ β

α

1
2
r2dθ; arc length: ds =

√
r2 +

(
dr

dθ

)2

dθ

Newton’s Law of cooling: T ′ = −k(T − T0).

The nth Taylor polynomial of f(x) with center c is Tn(x) =
n∑
k=0

f (k)(c)
k!

(x− c)k

If |f (n+1)(u)| ≤ K for all u between c and x, then |f(x)− Tn(x)| ≤ K |x− c|
n+1

(n+ 1)!
.


