Calculus I [MATH 161 (01~04)]

Department : Id number :

Final exam

Name :

(Fall 2022)

choral: (18i~58) titkalo] the mo]x] 5}tho] Xojxl

g 7t of AXA o]AurX . RO]sF A,

1.(6 pts.) Find the first 3 nonzero terms of the Maclaurin

series for f(a:) = (tanflx)g.

2.(6 pts.) Find the minimum value of 4 + B that satisfies

4(In2)*>  8(ln2)? A
=22+ =g - S =

where A and B are natural numbers.(XF4)

3.(6 pts.) If the angle between the vectors a and b is %

and a xb =<{+/5,—2,4), find | proj, b X proj, a |.

4.(6 pts.) Let L be the line of intersection of the planes
3r—y—2z=1and 2z +y—2z= —1.

(a) Find parametric equations for the line L.

(b) Find the distance from the point (2,0, 2) to L.

5.(6 pts.) Find parametric equations for the tangent line to

the space curve obtained by taking intersection of the

cylinder 2?4+ 45> =9 and the plane z —y+ 2z = 0 at the
point (3,0, —3).
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chehsl: (p¥~109) Thetkdlo] oo wo] K] sftto]] oAl
g 7t of AXA o]AurX . RO]sF A,
6.(6 pts.) If z is defined implicitly as a function of z and

0
y by the equation e¢*”* = In[2%z(y + 1)]. find é when

(x,y) = (1,0).

7.(6 pts.) Find the directional derivative of the function

flx,y,z)=sin(zry)+ yz at the point

™ Ty .
0,* g, g) in the

direction of the vector v = 3j + 4k.

8.(6 pts.) Find an equation of the tangent plane of the
surface ¥+ y" +tan '(z* +¢* + 2) = 2 at the point
(1,1,—2).

9.(6 pts.) The functions a(z), b(z) and c(x) satisfy

/02/1:/+2f(x) da dy

= AQAf(x)dydx + f:/ b:(m) f@)dydzx.

z)

Find g(9), if g(a:) =a(x)—blx) + [c(az)]2

10.(6 pts.) Find the volume of the solid in the first octant
that is bounded by the cylinders P42 =4 3—2=0
and the planes £ =0, y =0 and y = z.
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AZ2F: (119~16W) Zo] WAL AA|5] 7]&slofF r]. 12.(15 pts.) Let Z; and L, be the lines

11.(15 pts.) Let flz,y) =

(a) Find the value of f(— 1,

n

(b) Find the value of g(4)(0) if glx) = fw(a;, —1).
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L :x=2t,
r—1 y+1 z— 2
L, : = = .
273 2 1
(a) Find the value of cosf (0 < 6 < m) where 0 is the

angle between the directional vectors of Z;, and Z,.

y=0, z=—t

(b) Show that the lines Z; and L, are skew.

(c) Find the distance between L, and Z,.
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13.(15 pts.) Let P be a parallelopiped whose adjacent

edges a, b, c are parallel to the vectors v, = < —1,2,2>,

v,= <1,0,—1> and v, <0, —1,1> with lengths z, y
and z, respectively.

(a) Find the volume of P as a function of z, ¥y and z.

(b) Find the maximum value of f(x, y,z) on

zt+y+z=12.
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14.(15 pts.) Find the maximum and minimum values of

fl,y,2) =zyz on 2> +y*+2° < 1.
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15.(15 pts.) Let f(z,y) = 2 + 3zy® — 15z + 3 — 15y. 16.(15 pts.) Evaluate the following double integrals.
(a) Find all critical points of f(z,¥). Lrtoge

. . (a) e " drdy.
(b) Find the local maximum and minimum values, and —1Y )yl

saddle point(s) of f(x,y).

sin”

R o ———
0 ‘%) 2 4 2cos’z v
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