1(0)  Let uiv,w be motually perpendicular vectors.

P'Q).QC'HO(\ o[j vector- 2u+ 3\/—1' Lfv\/ onto \V4 1S

Prod'v(2u+?>\/+ Lrw') = <(?_u+3v+%w> .v) Vv

[vI*

Iviz

=<2U-V+ 3 v.v+4 '—lw.\/) v

_ <0 +3\vu""+o> y :<3M7- v
NIz IS-‘JL

::.3\/



Q(-1,-3,-1) and R(0,-1,.1)

[?§;<4,_4,,4>_

P_—R)z<2)<])'—j>

k.
- ) —) -
n o P&X PR:: /_l mj _1
A 1 -1

- -1 —1 , 1 _ 1 -1
= L - 1

/4 \1/ ar/gl \J/‘*P&gzﬁl
=20 -5 + 3%

f;;() = < +2, g+9_,%>

: — i
—[F,e__ Plane e,ciua*Hon IS n . PX = O .

Hence ,

< 2,-4,3> . ¢ P2, 4y+2 ;2D = 0O
2lxt+2) 4+ (-4).(y+t2) 4+ 3.2 = ©
2ath -y-2 43z _ o
727{—1'4-%32—#1: o

T

ﬂ(b> An equ. of oL Plane. that contains Pot'n+5 P(-Z,—J_,O)/




2459_9_ = \fg_\ + \f3‘“ L 4i \f’;:f.‘ __L
2.4 by B
\21—_ \_ﬁ’z;+ bé\ and 21_—,@—@%

T,
Z-{ = ‘€ ' '/6 «
((2M-T) (4T (T )
Z 9 = e = < © or Ly= < :
(b) 21,2, = lzg).(2,]. e,(ew91>L
where
e(/91+99.>‘ _  cos (@H—@;L) 4+ ( sin (@4+91)

2 ER & sin (O4+9,) = ©

—

= L@ﬁ»@z = O/ or [ O+0, = T

———eee

[

pl=]

Since og 94< 17:[ and 00, <

Qnd ’ —




Ala) Find +Hie solutions of 4he DE ‘j"“ 68’+ﬂﬂ = 9,3)(-{-3.

T‘j,rlz é—;mz 3

r2~6r+q = O -_:_>

3 x 3 L4

Ja = & and 3;1:%‘:&7’

3
thdex—t— FJ)c.e,B%

3

Yp = Axte 4 B
, 3x 3
4o = Alzxe + x23e ]

3
Yyp = Ae L2+ 42x+ 9x*]

As we substritute —these Yp ‘d;, oncl li&f” we fae‘t
- 3 X
A [2442x+ 9% ] ~6Ae [2x+3x7] +9 [Ax"e "+B}e+3

This equation 5imp“pes ‘o
3 X B3 X
A+ QB = e +3 D 2A=1 ond 9B =3
A = ond  B= 4
=) 4 o0 .

3x 3x
g&‘o(e +(5X.e, L AxT T+ 4
2 3



3(b) (;<+2,)3' + Y = (x+2) Y ith vy

a——

| : 10
‘ 4 =~ (x+2)
+ - = :
I ar o d

4 ﬁu(xw_) _
vix) _ ef X+2 dx = e = (x+2),

. 34
Oc+2_)\(,j' + Y = (x+22) .

((x'—w_) ,5>’ - (:_t-ﬁz)“'

|
~
~
R
N
o

('x+9.) . 3




L‘) Q) We check “he Qon‘{-{nui‘f‘d of f(x) on [0,27) interval
n order o opply e Tntermediate Value TTheorem .
3
Ll JXtax=% i ogx <1

1

X +C [ 4¢xg 2

15 ets on (O, :l) Since x3+2x-‘7‘ s o Poldnom('QL

omd S'M‘IIQ‘(Q .P()() 5 cts. on
Po\gnomioL-

We now need +o checle +he Qm'i-l'nqu of f(x) at x=1
Q«'AA f(x) = 'QH\/L X+ 2x 1y — 1

(4,2) foince ' pe (s a

X-> {~ X95(™ = f(d)
Qins 7('(x) = ‘@‘M xQ-;. ¢c = 1+c
Xaq™ X =4+t

The cm*h‘(\uﬁj ot x=4 holds t’f ~4 = 4+4¢ . Thot 15

C = -2,

Sine o) o~y and @) = 2% (a) 2 2,
bﬂ Trtermediate Value Theorem. we kaow thot for all

s  between f(o)_-:‘q and f£(2) = 2 Hhere exiets o
~—~—
c € Lo2] auch “hot [()_ 5.

O is  between f(o)t-q de f(z,):g\_ ‘n?uare)(:an;,
+here  exists aq c €0012] s+, f(c\:o‘



Ll' b> Le,+ ‘F(X) = X3+X ‘ L€’+ X°€‘K' F—If\ol _Fl(,(o)

(0= lim  fouth) = 1)

h—oo h

— lim ((xo-+h)3+ (xoth » - (X3+ Xo)

-

hso R

i (eth) = =2+ R
hso £

_ “m (oth)- % ) ((xth) "+ (xeth) o +.kf) + R
hso 7 |

— lim  h ((xeth) " (xo+h)-x°+kz) + A
hs o n

— lim \K.<(Xo+h>2+ (xoth) X, + XDZ“‘j )

h—-o0 &

z
= lim (Xo+'n) + (xath).x, + X5 + 4
h- o

1

2 'L 2L
= Xo 4+ Xo 4+ X, +1 = 3xo+4.




Mean Value Theorem (~MVT)
5 (o) Let ng : Loab] - K

f—ﬁ is comtinuous on lob] and ,Clﬁ IS dl'ﬂ’eren-!‘a'able on

(eib) . Then vg_‘ c€ Co,b) such hat
“tere exists

() ) = () - (f-g)te)

b_-a

We want do shew) usingg MVT, +hot Plx) = glx)+C,
for all x€ [ob] Equivalently, we want o show -thet
(F-)) =c Lor all xe Lob] .

L et x,ée Cob] such Hhot x<5(.

Since E%.Uj c [o)b] (f-g) is cts. on Dc,&j and
ohffqro,nh'@ble on (x,a)
By the MVT Hiere exipts < € (w.l) such that

(Fg) o) - Lol 40g)0)
Y-=x
Sl‘nce- fI(X):S'(K) for all = ¢ (o:b)

= (f‘gs'()() < 0 7(70, all  x ¢ (oib )
Tﬁerafo(e/(p.—5>'(o) =0 .
(‘r‘ﬁ)CU) \Gj‘ 3)[)() =0 (1(1 9)(9) :_(f\@> (x) where

Y-x 2y € lob]
This impll‘es Fhot (f - 3) (%) is a constont fmch'on. ot is |
(‘f‘ 3) (x) = C «FOF Some consStant o,

(f~g> (.)C) = f(x)\e()c) =C S f()() = 8(X)+C—




5 (b) lim x‘LQos(_'L\
X - O x*

Since x>0 as X0

, 2 :
,@,ﬂ\/& - X = le X = 0.
x- 0 X0

Bﬁj Sandwiche  thm.

lim  x"cos (__4__;) = 0.

XS0 X



