Some Review Problems

1. Find the position vector R( t) and acceleration vector A(t) given the velocity of a moving particle
V(t) = i + 4m cos(2nt)k and initial position R(2) =7.
2. Find the unit tangent vector T(t) and principal unit normal vector N (t) for the curve given by
R(t) = 3sin(4t)i — 27 — 3 cos(4t)k.
3. (a) Find the curvature and radius of curvature of the plane curve given by the equation y =  + e*~2 at the
point Py(zo,yo) on this curve where zg = 2.
(b) Use the cross derivative formula to find the curvature of the curve B(t) = (1 — t)7 — 25 + tk.
4. Find the tangentla.l component of acceleration A and normal component of acceleration Ay of an object’s
acceleration A(t) if the position vector is R(t) = e %] — etk. Evaluate Ay and Ay at ¢t = 0.
5. Find the limit:  lim A Show the limit does not exist:  lim 3&
(zy)—(21) T2 —4y2 " (@)~ (0,0) 22 + y2
6. (a) Determine the first order partial derivatives f, and f, and the second order partial derivatives f, fzys
and f,, of the function f(z,y) = e cos(y).
(b) Find the total differential of this function f(z,y) at the point (1,0).
(c) Approximate the increment Af(1.01, —0.02).
7. Write the equation for the tangent plane to the surface given by the function z = f(z,y) = ;T_,‘_LIT'—E; at the
y —
point Py(zo, Yo, 20) on this surface with o = 1,y = —1.
8. (a) Apply the chain rule for two independent parameters to find g—— and g , Where
—tan(Y) and o —uo yo ¥
z = tan (z) and z =uv, y ”
(b) Assume z is an implicit function of z and Y, 2= f(z, y) If 22 — 2yz + 23 = 10 use implicit differentiation
and the chain rule to find 8_ and —
oz By
:
Answers:
1. ﬁ&)— (+-2)7 +] ¢ Lsin (zn»ﬂl., Rerz - 81’(’75m(31r+_).b,
2. T)= coslé4)? +Sin (LHH-L R)m= ~sinwe)T+cosue) B
3. (a) = ¥
(2+4¢?) ™
—&t, o1t = oL - - =
4. AT= € +e ) Ay == At 120, AT o, Ay
ie‘ "8 e e 3 -Gar A (—{-ereh*‘ m +he Limit s ho‘\
5 Limt g L-m-\- does pot exist Since for y=myx L"‘—"'_z_ ) unique.
6. (a) Q 55 casl@ £ = e Coslg)r ) ‘n(tj‘) fey s 3 e 005(3) -F z ¢ B(Coug\+$5€cslj)+<j?m(3))
(b) A& =ye*Scosty)d ¥ +6e “cosly) - 6‘5/3«“‘3‘345] %5 =¥ (¥ 03(g) Aysinly)-cos 14))
(©) A% 2df =, 01rf 0y = fy=-D0L 9=0
7. zei=-L(xN+4(FFY)
zri=mal t(L)v 4L sec ( ) vy Zv ,_Secl(‘;‘) U - “ige‘}(%)(%‘)
8. (a) By = ——E_\- Sec ( )

Az
(b) 7 _,__‘3.2‘_;— y 2 ——-:;_"”‘
x 2y-32" 3 Jeay



Review for Exam # 1, Math 2350-H02
Chapters 10.1-10.5, 11.1-11.5

Review: Homework and Webwork Problems. . .
Topics: Vector-valued functions and curves in space: F(t ) = filt)i + f2(t)j + fs(t)k. Dot product is a scalar:
F(t) - G(t). Cross product is a vector: F(t) x G(t), limy_s, F(t), limgg, F(t) x G(t), other limits.

Position vector : R(t) = z(t)i + y(t)] + z(t)k. (1)
Velocity vector : V(t) = R'(t) = 2/(t)1 + ¥/ (£)] + 2/ (t)E.
Acceleration vector : A(t) = R"(t) = 2" ()i + " ()] + 2" (t)k.

Speed: |V(t)|| = d , Direction of motion: ”“;8” If V(to) # 0, then V(to) is tangent to the graph of R(t) at t = to.

/F(t)dt - (/fl(t) dt+c1) T+ (/fg(t) dt+cz) i+ (/fg(t)dt+C3> i

1
Motion of a projectile: z(t) = (vp cos(a))t, y(t) = —§gt2 + (vp sin(a))t + so, where vp = initial speed, o = angle of

elevation, sg = initial height, and g = acceleration due to gravity, e.g., 32 f/ s? or 9.8 m/s?%.
Time of flight: Ty when y = 0. Range of flight: Ry = vp cos(a)T.

_ . R'(t) L . S T'(t)
Unit Tangent vector: T'(t) = — . Principal Unit Normal vector: N(t) =
IR @)l IT" ()|
Gi th iti tor R(t) in (1), th length from ¢y to ¢ i (t)—/ dz 2+ dy 2+ dz 2dt
iven the position vecto in (1), the arclength from ¢y to t is s(t) = ; 70 To 70 .
T 7 33 D1 1"
Curvature: k = 4T ”T Wl ”R (t)f R (t)” Plane curve: k = |f,($)|2 3/2"
ds|| RN IREIP [+ (f" (@)

Radius of curvature, Center of curvature. What is the curvature of a circle of radius r? What type of curve has a
curvature k = 07
Tangent and Normal components of Acceleration: A(t) = AT + AyN,

#s BB, (gl_f)z _ IR @ x B/o)l
dt® IBOI dt IR @)

IA@®)I? = A% + A}
Give an example of a curve with A7 = 0. An example with Ay =0.
Functions of several variables: z = f(z,y) = surface in space R3; w = g(z,y, z) =hypersurface in R*. f(z,y) =
constant = level curve in the z-y plane. g(z,y, z) = constant = level surface in space. Sketch level curves and level

surfaces, Domain and Range of functions. Limits: lim(gy)_,(zo,y0) f(,y). Show a limit does not exist. Determine

values (z,y) in the plane where f(z,y) is continuous. \ \ \
Partial differentiation: g fz, f = fy, Higher order derivatives, fzr = ng;’ Joy = 33 5‘{;, fyz = —3%—5%,
Tangent plane to z = f (:c Y) at a pomt Po(zo, Y0, 20): 2 — 20 = fo(x — o) + f(y — yo) where the partials are
evaluated at (zo,yo); Incremental Approximation at P(zo,y0): Af = f(z + Az, y + Ay) — f(z,y) = foAz + fAy,
where the partials are evaluated at (zo, yo); Total differential for f(z,y, 2) : df = fzdx + f,dy+ f.dz; Differentiability
of a function f, differentiability implies continuity.

Chain rule for z = f(z,y), z = z(t), y = y(t) z = f(z(t),y(t)) :

Ar =

etc.

dz OJzdxr OJzdy

@ mdt Toyat
0z _9z0z 020y 0z 0z0r 0z0y

For 2 = f(@,4), 2 = 2w, ), y = y(u,v), 2 = fa(u0),y(wv) : o = G5+ 55t 5o =550 + 5ok
Implicit differentiation: F(z,y(z)) =c¢: F, + Fy;l = 0 which means %‘l’i = _%,
z y

Higher order differentiation with implicit differentiation and the chain rule.

Additional Problems: Chapter 10: Practice Problems p. 680 # 24-30, Supplementary Problems pp. 680-682, #
3,11,17, 25,37,41,56, 61. Chapter 11: Practice Problems pp. 770-771 # 31, 32, 34, 35, 36. Supplementary Problems
p. TT1-T73 # 1, 5, 6, 11, 15, 17, 19, 21, 23, 26, 31.



