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Formula sheet:

Taylor series approximation: If a quantity q = q(x, y, z) is measured using some input

variables x, y and z which are measured with uncertainties ∆x, ∆y and ∆z, respectively,

then ∆q can also be find out using the Taylor series approximation given as,

∆q =

√(
∂q

∂x
∆x

)2

+

(
∂q

∂y
∆y

)2

+

(
∂q

∂z
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)2

.

Standard deviation: s =

√∑
i d

2
i

N
.

Standard uncertainty: σ =
√

N
N−1

(s).

Standard uncertainty in the mean: σm = σ√
N
.

Weighted average: xavg =
∑

wixi∑
wi

Slope (m) and intercept (c) with equal weights:

m =
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i yi(xi − x̄)∑N
i (xi − x̄)2
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N
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(1)

c = ȳ −mx̄ or c =
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i x2

i

∑N
i yi −
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N
∑N

i x2
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. (2)

Uncertainty in slope m and intercept c is given as,

um =

√ ∑N
i d2i

D(N − 2)
, (3)

uc =

√(
1

N
+

x̄2

D

)( ∑N
i d2i

(N − 2)

)
, (4)

where,

di = yi −mxi − c,

D =
N∑
i

(xi − x̄)2.

Slope m and intercept c with unequal weights

Date: Monday, 1 December, 2014. 5



Maximum Marks: 15 Total time allowed: 45min

The weights are reciprocal squares of the total uncertainty (uTotal),

w =
1

u2
Total

. (5)

The mathematical relationships for slope (m) and intercept (c) are,

m =
Σiwi Σiwi(xiyi)− Σi(wixi) Σi(wiyi)

ΣiwiΣi(wx2
i )− (Σiwixi)2

, (6)

c =
Σi(wix

2
i ) Σi(wiyi)− Σi(wixi) Σi(wixiyi)

Σiwi Σi(wix2
i )− (Σiwixi)2

, (7)

where x is the independent variable, y is the dependent variable and w is the weight.

The expressions for the uncertainties in m and c are,

um =

√
Σiwi

ΣiwiΣi(wix2
i )− (Σiwixi)2

, (8)

uc =

√
Σi(wix2

i )

ΣiwiΣi(wix2
i )− (Σiwixi)2

. (9)
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