Multivariable Calculus Math 53, Discussion Section Feb 24, 2014

1. Find an equation of the tangent plane to the given surface at the specified point.
z = In(z — 2y), (3,1,0)

A z=2x-2y—1

The Chain Rule

2. Use the Chain Rule to find dz/dt.
a)z=a3+y* -z, z=¢", y=Int

Az = (3e? —1)et + %

b) z =sin(bx +vy), r=1> y=t
A. z = 10t cos(5t% +t) + cos(5t? + t)

3. Use the Chain Rule to find 0z/ds and 9z/0t.

a) z=e" T x=s/t,y=1t/s

A. ZS=€%+3%(%—§’—?)7 Zt:e;—&-iiﬁ(is_i_%)

b) z =sinfcosp, = s+ 1%, p=s>+1
A. z, = cos(s + t2) cos(s? +t) — 2ssin(s + t?) sin(s? + t)

2y = 2t cos(s + t2) cos(s? + t) — sin(s + t2) sin(s? + t)

¢) z =tan(u/v), u=3s+4t,v =15 —2¢

_ _3 2 (3544t 3s+4t 2 (3544t
Az = s_ot 5€C ( s—2t ) T (s—2t)2 sec ( s—2t )
_ _4 2(3s+4t 2(3s+4t) .2 (3s44t
ct = 5-g¢ S€C ( s—2t ) + (s—2t)2 Sec ( s—2t )

Course Homework due Mar 5, Wed.

Feb 24, Mon. : 14.5 1, 3, 5,7, 9, 11, 13, 15, 21, 23
Feb 26, Wed. : 14.5 25, 27, 29, 31, 33, 45, 58

Feb 28, Fri. :14.6 7,9, 11, 13, 15, 39, 41, 43, 47, 49
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4. Let W (s, t) = F(u(s,t),v(s,t)), where F, u, and v are differentiable and

u(1,0) =2 v(1,0) =3

us(1,0) = —2 v5(1,0) =5

u(1,0) =6 v(1,0) =4

F(2,3) = -1 F,(2,3) =10

Find W,(1,0) and Wy(1,0).
A. W,(1,0) =52, Wi(1,0) =34
5. Use the Chain Rule to find the indicated partial derivatives.

w=ay+yz+ =z, r=rsinf, y=rcosfd z=20
ow Ow m
—, = h =1,60=—
or’ 90 whemr=5 ey

6. If f is homogeneous of degree n, show that

fm(txaty) = tn_lfx(xa y)~

7. Find the gradient of f, evaluate the gradient at the point P, and find the rate of change of f at P in the direction
of the vector u.

f(l’,y)z.’EQy-i-.’Ey, P:(173)> u:%(i+\/§J)

A.Vf=2vy+y2®+x), Vf(1,3)=(9,2), rate of change : % +/3.

Notice. QUiZ 5 will cover limit ( %Hn( )f(m, y), first partial derivatives %, g—i, and finding an equation of the
x,y)—(0,0

tangent plane at some specified point.



