Math Review Name

PS150 Practice Questions

’Show your work in the space provided. Write your answer in the appropriate box.

1. Evaluate the following expression: /82 + 62

2. Equations like the one shown below often arise in the study of static equilibrium. Solve
the equation for z, in terms of L, M, m and g. (L, M, m, and g are all constants, or
parameters in the equation. The statement “in terms of” means that those parameters
will appear in your final expression.) (answer: » = g2l

L
mg (E—x> = Mgx




3. Using the following system of equations, solve for y. Your answers should be real num-
bers, of magnitude less than 50.

120 = yz — 5a?
0=y —10x

4. The equations shown below were obtained while analyzing a projectile motion problem.
From this system of equations, solve for vy in terms of h and g. (vy and ¢ are both
variables; h and g are constants.)
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5. Newton’s law of gravitation involves equations like the one shown below. Solve it for the
variable r, in terms of the parameter d.

6. Newton’s second law of motion is often used to study the dynamics of an object in
circular motion, and the equations shown below arise in that context. Solve this system
of equations for v? in terms of R, 6, and g. (answer: v2 = grtano]

N cos = mg
2

v

Nsinf = m—
sin me
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7. Right triangles being ubiquitous in mechanics, their geometry and trigonometry is a
daily exercise. Find the following from the right triangle AC' B given below on the right;

a) |[AB| = A
b) tana = ‘

15 cm
¢) sina =

e

d) cosa =
' 20 cm
e) tanf = B
f) sinfg =

[Answer: 3/5]

g) cosf =

h) How is cos 3 related to sin a?
i) How is sin g related to cosa?

j) 2sinacosa =
k) sin(2a) =

1) How is 2sin a cos « related to sin(2a)?
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8. Find the following from the right triangle C'BA given below on the right;
a) |CB| =
b) tan¢ =
[Answer: 2.83]
c) sing =

d) cos¢p =

e) tanf =

f) sinfg =
g) cos f =

h) How is cos 3 related to sin ¢?

i) How is sin g related to cos ¢?

j) 2singcos¢p =
k) sin(2¢) =

1) How is 2sin ¢ cos ¢ related to sin(2a)?
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9. Newton’s second law often leads to algebraic equations involving a variety of constants
and variables. Solve the following equations for a in terms of each equation’s other
variables and constants.

i) v+w=ayz

ii) T'=mg + ma

iii) T'=mg — Ma

iv) si Lm a
iv) sina = pcosa —
a m+ M \ g

m+4 M
m

[Answer: a = g ( ) (sina — pcos )]

. m+M (g
V) o sina = cosa + (—)
m a
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10. The following system of equations arises from Newton’s second law applied to block
pressed into a rough wall. Solve the two simultaneous equations for P in terms of m, g,

0, and ;.
N = Pcost

Psinf 4+ usN —mg =0

11. Equations like the following often arise in the study of projectile motion. Eliminate ¢
from the equations and find y as a function of x

i) =2t y=3t— 5t

ii) 2 =vt, y = vt + at® [Hint: consider v and a as constants] (answer: v == + 527

1
i) x =wit, y = vt — §gt2 [Hint: consider v; and g are constants]

1
iv) x = v;cosbpt, y = v;sinft — 5 gt* [Hint: consider v;, g, and 6, are constants]
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12. Solve the following equations for the variable

1) 8 — 5z =2z +3

2) —27=7-—2x

3) 3/6 - 5 - _6 [Answer:8 = —1/3]

4) 3y —5=—6

5) 46+1="7—56

6) 170434 = —170 — 34

7) —17TA+34 = +17A — 34

8) 4z +5 =12

9) bx —3x = —7

10) 4(1‘ - Z) - % [Answer: = 15/14]

11) 23a —4) =a+9
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13. Consider the following functions x(t) and y(t).

x(t) = 17t
y(t) = 49t — 4.9

1) Find the value of x and y at ¢t =0, 1,2,3.5, and 7.2.

2) What is the value of y when z = 207 (answer: 50.9]

3) What is the value(s) of x when y = —257

4) Find y(x).
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14. Equations like the one shown below arise when considering energy in mass-spring sys-
tems. Solve the following equation for the values of v; in-terms of k£, M and A;.

1 1

15. The equation shown below was obtained by considering momentum in a system of two
colliding masses. Solve the equation for the value of vy in terms of m, M and v;.

Muvy +m(0) = Muvy + muy

16. Solve for v in-terms of the rest of the variables,

1 1 1 1
SKAZ 4 —m(0) = —ka? + = Mo>.
hA™+ gml0)” = Sha” + S My

Notice that the equation is quadratic in v and hence may have up to two solutions.
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17. The following equations arise in the study of rotational motion. Find the value of I(x)
from the relation when z = R/2,

1
I(z) = 5MR2 + Ma?

18. Find the value of I(z) from the following relation when =z = L/2,

1
I(x) = EML2—|—Mx2
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19. Suppose t = 1072. Without using a calculator, evaluate each of the following expressions.

1) t*=

2) t°=

3) Vio=

3
4) t6: [Answer: 10~ %]
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