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7.5 Projections: Scalar and Vector

These Problems taken from the Nelson Text: Pg. 398 — 400

3. Consider two nonzero vectors, ¢ and 3 that are perpendicular to each other.
Explain why the scalar and vector projections of @ on b must be 0 and 0,
respectively. What are the scalar and vector projections of b ona?

5. Using the formulas in this section, determine the scalar and vector projections

of OP = (—1,2,~5)an i, ; and £. Explain how you could have arrived at
the same answer without having to use the formulas.

6. a. For the vectors p = (3,6, —22) and ¢ = (—4, 5, —20), determine the
scalar and vector projections of p on g.

b. Determine the direction angles for p.

7. For each of the following, determine the scalar and vector projections of
Xony.
a X = (1, l)f =f1.=1)
b. = (2,2V3),¥ = (1,0)
c. ¥=(2,5),¥ =(-5,12)
8. a. Determine the scalar and vector projections of @ = (—1, 2, 4) on each of
the three axes.

b. What are the scalar and vector projections of m( -1, 2, 4] on each of the
three axes?

12. In the diagram shown, AABC is an isosceles triangle where [a| = ]B|
a. Draw the scalar projection of @ on €.
b. Relocate 3 and draw the scalar projection of b on 2.

c. Explain why the scilar projection of @ on ¢ is the same as the scalar
projection of b on c. C
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15. a. If @, B, and vy represent the direction angles for vector af: prove that

cos’ a + CDSZ.B + cos’ y = 1.

b. Determine the coordinates of a vector OP that makes an angle of 30° with
the y-axis, 60° with the z-axis, and 90° with the x-axis.

Answers to Selected Problems

3:

You are projecting 7 onto the tail of B, 8.
which is a pmn.l with magnitude (.

Therefore, it is [] the prCrJLLme. of b
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scalar pruy:auun of Zoni =
vector projection of a un: =
scalar projection of @ un} =2,
vector projection of a unf = 2},

_5'
vector projection of @ on E = —SE;
Without having to use fﬂrmEI.'ic, a_
projection of (—1, 2, 5) on i, j,or k is
the same as a projection of (—1, 0, 0)
oni, (0,2 0)onj,and (0,0, 5) onk,
which intuitively yields the same

a - = = =¥
scalar projection of a on k =
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a. scalar projection: 5= = .
proy —m' 21
vector pru_lm_{mn { 4,5, —20)
b. about 82.5%, about 74.9°,
about 163.0°

a. scalar projection: I.l
vector projection: ()

b. scalar projection: 2,
vector projection: 2i

¢. scalar projection: fg

vector projection: ﬁ{_ 5,12)

a. The scalar projection of & on the
x-axis (X, 0,0) is —1; The vector
projection of @ on the x-axis is —-i';
The scalar projection of @ on the
y-axis (), ¥, 0) is 2; The vector
projection of @ on the v-axis is 2}:
The scalar projection of @ on the
z=axis (0, 0, Z) is 4; The vector
projection of @ on the z-axis is 4.

b. The scalar projection of m @ on the

x-axis (X, 0,0) ih —m; The vector
pmjﬁ:unn of m @ on the x-axis is
—mi; The scalar projection of m @
on the y-axis (0, ¥, ) is 2m;

The vector projection m @ on the
y=-axis (0, ¥, 0) is h; The scalar
projection of m @ on the z-axis

(0, 0, Z) is 4m; The vector projection

of ma on -z-axjsisdmf.
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c. In an isosceles trangle, CD is a
median and a right bisector of BA.
d. Yes



