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Quest ion 1. The trajectory'of  a part ic le in space is given by the posit ion vector r( t ) :  (2+3t+3t2) i+
( 4 t + 4 t 2 ) i - ( 6 c o s f ) k .

(u) [+j Find the normal and tangent components of the acceleration vector.
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[2] What is the speed and acceleration vector of the particle at the point (2.0, -6)?
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Question 2. In each of the follorving cases find the limit. if it exists, or show that the iimit does not
exrst:
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Question 3. Suppose that we substitute polar coordinates r: r cos0 and g: rsin 0 in a differentiable
f " n n f i n n  n ' ,  -  f  ( n  , ' \
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Quest ion 4. At the point (1,2),  the funct ion , f  ( t ,  y) has a derir ,at ive of 2 in the direct ion to. ,vard (2.2)
and a derivat ive of -2 in the direct ion toward (1.1).
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Ques t i on  5 .  15 ]  F ind theabso lu temax imumandmin imumva lues  o f .  f  ( r ,A ) :3 * rA - r -2A  on the
closed tr iangular region D rvith vert ices (1.0), (5,0), and (1,4).
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Question 6. [7] Find the nraxirnurn:and minimum values of f (r,A,z) : 12 + y2 *.22 subject to lhe
constraints r i 29 * 3z : 6 and r * 3y * 9z : 9.

U*,^g t*^dt*t Hr'(FiyLlr- \,)L- .!^*-

2'r=\*f

"Y 
= 2)+]}.{.-

L5- =))*$f-

7+2y+37:L L=:

"-1]y 
+?7:3

z = t\+f^)
1= At?v
3 = *)*?r-

tP' q-, 4,(tn * r') I 3(j)"3 r,)= (

a(^rr) n U"?r) i 3 (L^.U : 3

4 | e-L+o TS \- l  , - l
v\ {g r6J
2jf o L, LL
f3z{Z
b zr*9 3
C?s {

Y=
I

1
d

T.tQ*r)

Y
3 = 3) * 7r'
7)+n"l*=6
Vq)+44f=48

X=

)=ry
13

g4

53
l r3

=
(4

4 a  I

-iq {3

_78
ftrr=

+(L,r \  fq

ui^- 
i

4L9
\

ib/

rJ

tu) =
-t aL\n t  *  42 32 74 v7.l

- - ^ L
)9

r
t. z5 rt

)+ 8t

T17


