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Ledrning Gewl: I will be able to determine the
scalar and vector projections of a vector.

Minds ®n: What do we know so far?

Betion: Scalar and Vector Projections

Consolidatien: Check-in yesterday's exit card
Exit question - Page 399 #6
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Dot Product Recap

1. Make up two vectors in R®

2. Determine the dot product.

3. Determine the angle between them.
4. Swap vectors with a classmate.

5. Calculate each other's dot products.
6. Compare.

Do you agree?
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Betion

7.5 Scalar and Vector Projections

When two vectors, @ = 0Aandb = OB are placed tail to tail, and 6 is the angle hetween the vectors,

0° £ 8 £180°, the scalar projection of @ on bis ON, as shown below. The scalar projection can he
determinedusingrighttriangle trigonometryand can be applied to either algebraicor geometricvectors

equally well.

The scalar projection of @ on b is obtained by drawing a line from the head of vector a perpendicular to

@, or an extension of OB.

Sca!arProjectionofa’onB — Hbv Q/\r Xoc; x 7° “ \\\& )i‘\fc cjhlm 7& E

The scalar projection of vector @ onto bis ON, wherelON = |Ei|cos€.'

A7 'Kb
oe,g\;’ i/ °“(;}
ON >0 ON < O

0<B<90° 90°<£8=<180°
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Bcetion

— —
The scalar projection of vector @ on vector b is in general not equal to the scalar projection of vector b
on vector @, which can be seen as follows:

Calculating the scalar projection of @ on b:

7 : (o§9: ON/
e - |Z\
6 -g’\/

ON = ‘?;\\4059

Calculating the scalar projection of b ond:
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Bcetion

Calculating Scalar Projections

ab ab ab  ab
The scalar projection of/@ on bis % Bk The scalar projection ofbua is ar In general, (Gl #* ar
a a
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Bcetion

Example 1: a) Show algebraically that the scalar projection of @ on b is identical to the scalar projection

of @ on 2.
b) Show algebraically that the scalar projection of @ on 2b is not the same as @ on -2b.
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Bcetion

Example 2: For the vectors d = (-3, 4, 5V3) and b= (-2, 2, -1), calculate scalar projections of @ on b,

\&losf = D) + () + (53)E)
PNE
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Bcetion

Example 3: Determine the angle that the vector 0P= (2, 1, 4) makes with each of the coordinate axes.

— \0 .rl:.
O‘P - (&J )é> | i
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Bcetion

Direction Cosines fnrﬁ =(a, b, c) LW

The angles q, B, and y are the angles that vector OP = (a, b, c) makes/the positive
X-axis, y-axis and z-axis respectively.
To determine these angles:

cos X = A cog/\))’—L (Osq(: -

—
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Bcetion

Example 4: For the vector OP = (-2V2, 4, -5), determine the direction cosine and corresponding angle
thatthis vector makes with the positive z-axis.

CoS /‘( - 6
CUD (4 1(-5)"

JOS/J/: -S
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Bcetion

Examining Vector Projections

The calculation of the vector projection of @'on b is just the corresponding scalar projection of @ on b

. b . . _— .
=\ The expression =: is a unit vector pointing in the

]

multiplied b

o o % > g'-n/&\ng(/)ﬁ
L

Vector Projection of d on b

Vector projection of @ on b= (scalar projection of d on i_;)(unit vector in the direction of i_;)

@b\ (b iby ab\y 7 _ =
-(7) (@) Nk - (5)8.5+7

f(AlA/‘
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Bcetion

Example 5: Find the vector projection of 04 = (4,3)on 0B = (4, -1).

Vil ON

R
W)
= (YY) + (D)
4,
EaaS )

- \°> H 0

:(gz_ 1\ (506, -076)
7 17
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Consolidation:

Exit question - Page 399 #6
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