Calculus I [MATH 161]

Department : Id number :

Final Exam (Spring 2022)

Name :

Thorsl: (19~59) oietalo] ko mfjo]x] slTho] Fo]Al
Y2 7o Xof F4 Qgursuch. FoJst A.

1.(6 pts.) Use the Maclaurin series for f(z) = efxzsian
to find £1(0).

2.(6 pts.) Let © = <3,2,1) and v = <1,0,1). Then
(a) Find the orthogonal projection otho,uof u on v.
(b) Find the area of the parallelogram determined

by 4 and v

3.(6 pts.) Find the distance between the skew lines
r—3 y+1
2 4
r—3 z+2

9= .
2 y 2

=2—2 and

L :

L, :

4.(6 pts.) Let C be the curve of intersection of the

surfaces z = z% — y2 and z* + y2 = 4. Find parametric

equations for the tangent line to the curve C at the

point (\/5, \/5, 0).

5.(6 pts.) Find an equation of the tangent plane of the
surface

mtanfl(y2 )-i— 2ayz’ =zx—y+1
at the point (1,0, —1).
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clors]: (H~10W) Tierslo] cro mo]X] s}ctof] = o]Xl
Y= 7t of AAA o|AuFA . =ol&t A

6.(6 pts.) Let w=zy+yz, x=rsinf, y=1r>(sinf)?, and

2=1r"sinf. Find Z—Z) at (r,&)—(ﬂ,% )

2

1'2+?/ 2
7.(6 pts.) Let f(x,y)Z/ eiQ(t*l)dt. Evaluate fx(l, 0).

Ty

8.(6 pts.) Find the directional derivative of the function
2yz

f(xayvz) = 9

the vector v = 3j +4k.

at the point (e, 2, 1) in the direction of

9.(6 pts.) Find (a), (b), and (¢) such that

f/R(2—x)dA

0 z+1 1 ©
= / f (Z—x)dydx—i-f f (2—x)dyda,
—z—1 0

where R={(z,y)ER? | |z|+ |y|<1}.

10.(6 pts.) Find the volume of the solid enclosed by the

surface zzxseczy and the planes

z=0, x=2, y=0, yzg, z=0.
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AMadd: (119~16¥) Fo] NS AA5] 7|=dfioF Yy, 12.(15 pts.) The surface S: z=2°+14*—1 and the curve
. . _ C:r(t)=<t, £, t2) (t = 0) intersect at a point P in
11.(15 pts.) Find a power series representation for the the first octant. Find the angle of intersection between
function f(z) = 2”tan” ' (42”) and determine the radius of the surface S and the curve C at P. (This is the angle
convergence. between the tangent plane to the surface and the tangent

vector to the curve.)
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13.(15 pts.) Let Z_?uf(x,y,z) be the directional derivative

of the function f at (x,y,z) in the direction of the vector
u. Let
flz,y, z)=x+ay+bz+7,
u=4¢3,0, —1), v=<1,1, =1, and h =<1, —2,—2).
If Z_?Uf(x, y, z)= V3 and Z_?hf(x, Y, z) =5, then find

l_)uf(x, Yy 2).
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14.(15 pts.) Let
Sz, y,2)=2@—y+2z)
and D= {(x, yz) | Ay <0,y > 2}.
Find the absolute maximum and minimum values of
f on the set D.
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15.(20 pts.) Let f(x,y)z 12$y—2$2y+4$y2.

(a) Find all critical points of f(x,y).

(b) Find the local maximum and minimum values, and
saddle points of f(z,y).

(c) Find the absolute maximum and minimum values of
f(z,y) on the region 7. Here T is the closed triangular
region in the xy-plane with vertices (0, 0), (6,0), and
(4, —4).

m\ﬁ

0 1 T
/ szsin(xz)dxdy-i—f /; Sin(xz)dxdy

Y

% o 3 o
= sm(x )dydx =— —|cos|—|—1
0 —x 2 4
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