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1.1 Series

Let w1, us, ...u, be a sequence
then S, = u1 +us +us + ... +u,
Result uy = Si, uy, = S, — Sp—1

In summation form: S, = Y | w;

1.2 Arithmetic Series

Arithmetic Progression: a,a + d,a + 2d, ...
Common Difference: d = u,, — up_1

Nth Term: u,, = a+ (n — 1)d

Sum of Sequence: §(u1 + u,) = 5[2a + (n — 1)d]

1.3 Geometric Series

Geometric Progression: a, ar, ar?, ar, ...
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Common Ratio: r = u—"‘ =

=
2|
Sl

Nth Term: u,, = ar™ !
Sum: S, = 1% (1 —r"), r # 1whenr = 1,5, = na

Sum to infinite: for — 1 <r <1, Sc = 1%

1.4 Binomial Theorem
Coeff: (T:) = r!('r?ir)l

Theorem: (a + b)" = ()a™® + (7)a™ o' + ... + (1) ab"
Generalized Coeff: () = n(n=1)(n=2)...(n=r+1)

E.g. (é) _ (%)(—é!)(—%))

Generalized Theorem: (1 +a)" = 1+ na + 2142 1 .
whenn < 0and —1<a <1

Telescoping Series: Y \_ (a, — ay11)

2 Differentiation

Function

Differential
nf'(x)(f(x))"

—sin(x)

Quotient Rule: £ (%) = ?‘3 (b)b
Chain Rule: % =q x du
Implicit: & (y") = ny" 1 &
y = f(x)9)
In(y) = g(x) In(f(z))
%(ar) = a®ln(a) x d%(x)
d’y d du
dw = du ( dz) dx
Equation of tangent: y — yo = m(z — xo)
Equation of normal: y — yo = —-=(z — )
Y
y=224+1
y=1
x

dy _
7 dx 0

Tangent // z-axis

Tangent // y-axis, % = +o0

It f ~a, f(x) = f'(a)[z — a] + f(a)
If f/(x) > 0 it is increasing, else decreasing
If f(x) > 0itis concave up, else concave down

If f'(z) = 0 &f"(x) < 0itis local maximum
If f'(z) =0 &f"(x) > 0itis local minimum
If f'(x) =0 &f"(x) = 0 test fails

2.1 Trigonometric Identities

sin? 0 + cos? 0 = 1
tan? 0 + 1 = sec? 0
14 cot?f = csc? 6
sin 20 = 2sin 6 cos 6

cos 260 = cos? 0 — sin? 0
cos20 = 2cos26 — 1
cos20 =1—2sin? 6

__ _2tanf
tan 20 = ;=75

sin(a + ) = sinacos 8 £ cos asin 8
cos(a+ ) = cosacos 3 F sinasin 8




3 Integration

3.1 Standard Integrals

3.2 Integration by Parts
Judv=uwv— [vdu
Rule for choosing u

Logarithm In(az + b)
Inverse Trigo | sin™'(az + b)
Algebraic z, x10

Trigo sin(ax + b)
Expo e*, 197

3.3 Area between 2 curves

1 f(am +b)" dw

2 f ax+b du

3 | [ewttdx

4 | [sin(az +b) dzx

5 | [cos(axz + b) dx

6 | [tan(az + b) dx

7 | [sec(ax+b)d

8 | [esclax +b)d

9 fcot(ax +b) da;

10 | [sec®(azx + b) dx

11 | [esc(az + b) du

12 | [sec(azx +b) - tan(az + b) dzx

13 | [csc(ax + b) - cot(ax + b) dx

14 f ﬁxi‘_b)z dx

].5 f \/?TW dl’

17 m &

18 m dx

19 ——
(w+b) +a2

20| J \/m

20 J \/m

21 | [a® dx

(aL+b)7L+1

(n+1)a c
Linjax + b+ C
1 ar+b + C
—é cos(ax +b) + C
Lsin(az +b) + C
L1n|sec(azx +b)| + C

~In|sec(azx +b) + tan(az + b)| + C
—LIn|esc(azx + b) + cot(azx + b)| + C

—=In|csc(ax +b)| +C
Ltan(ax +b) + C

—L cot(az +b) + C
Lsec(az +b) + C
—Lese(ax +b)+C
Ltan=!(ztt) 4+ C
sin~!(Zt) 4+ ¢
cosH(ZE) 4+ C

& In|£itie |+ C

1 b—
se InlETal + C

In|(x+b)++/(xr+b)?2+a?+C
In|(x+b)++/(xr+b)?2—a?+C
In|(x+b)++/(xr+b)?2—a?+C

lna+C

A= ffg(x) — f(z)dz, when g(z) is above f(z)

3.4 Volume of Revolution

= f 2 dz when a is a line parallel to x or axis

—ﬂ'f dx—ﬂf

2 dz when f(z) is higher than g(z)

4 Vectors
— Ty
OA=qa= (Zé}) =zi+ yij+ 21k

Magnitude = |1@| = \/(1’2 — 1’1)2 + (yg — y1)2 + (2’2 — 21)2

AB=0B-0A=(2")

Y2—Y1

Unit Vector : © = ﬁv

Dot Product: a - b = z1x2 + y1y2 + 2122 = |a||b| cos
Ifalba-b=0

6 = cos™ (i)

Y122 — Y221
Cross Product: a X b = | —(x122 — x222)
T1Y2 — 33291)

Area of AABC = |CT>4 X C@|

1
2
la x b| = |al||b| siné

Line: r = a + M & r = (z1i + y1j + 21k) + t(ai + bj + ck) where a is a point and u is a
direction vector

If Point P L toliner =a + s, Q = (a+/\7),1@.7:0

Shortest distance = |PQ)|

Plane: (7 — @) -n=0<« 7 -7 = d - W, where a and r are 2 vectors on the plane and
n is normal to the plane

Cartesian Eqn of plane: r - n = d < ax + by + cz = d, where n = ai + bj + ck and
r=zi+yj+ zk

1N
T2 [Jra]

Angle between planes: cos§ = |

| Angle between line and plane: sinf =

il
fulln]

Intersection of 2 planes: r = a + A(n1 X ng)



