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Sin : Normal line to f(x,y ,z) =x+y+z2 = 14.

r(t) = (Xo+ fx(po)t, yo+fy(Ps) t, zo+ f z(Pojt)
fx(po)= 2x((3

,
- 2

, 1)
= 6

.. fy(Ps) = 2y(3=2, 1)
=

-4

fz(P) =2z/(,2
, 1)

= 2
.

So normal line is grien by
r()= (3+6t, - 2-4t, (+2t) , tER



#7 YoY= you

Sn: Critical prints :

- I SX
f polynomial => If always exist. X=z

if = (2x-4
, 2y-4) .

So8=5f = (4x-4 ,2y
-4) .

=> 4x-4 = 0 = x= 1

2y
- 4 = 0 = y = 2.

and f((,2) = 2·F-4 . 1 + 22-4.2+1 = -5
.

Study for bary :

flo, y) = ye4y +1and0

= 2y-4.



y=and f(0 ,2)= -4.2 =4-

f(x
,2) = 2x-4x +23 -4 -2+) = 2x=4x -3 .

= 4x-4we x= 1

f(1 ,z) =
-5

f(x ,2x) = 2x-4x + (2x) - 4(2x) + 1 = 6x2 -12x+1 .

= 12x-12
.X= 1

f(
,2)= -5

f(0 ,
0) = 1. So absolute may at 10

,03 m/ f(0 ,0-1
absolute min at (1 ,2) u/f( ,2) =

- 5.



1

: Flab) = /"(6-x-x4)dx = (6x - [x2- 3x3))
= Gb-b2b3-Ga++a

[F = (-G +a+a, 6 - b - bt)
and &F =07) -Gtata? = o

an -3
, 2S 6- b - b = j S b =

-3
,
2

F( 3 ,-3) = y = F(2
,2) .

Need ab
,
so may at (3 ,2) /value F(3 ,2)=
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Sin: a) i) Onthe bely f(zcst, I snit) = 2 cost +2suit: Otet.

Min ate= : f =-2.

= -Isit +2cost=0 () est=suit>t= (yp0).
flzus

,
2si) =Zus +Ism =E = 2E.

f(2
,
2si) =22 =-LU .

So max at t=, f(zus
,IsiE) =2E .



n Oct .
Max at=, f(2usesi = 2E .

Min at t=o
,
E : f(zersO ,25m0) = 2

f(zos
,
IsiE) = 2.

b) :) g(zcst , Isint) = Prostsint, Outst.

@g = -4sit + 405t = 0 # sit = cast . (t=

mayglas ,2si) = 4uSi =4 = 2.

min g(205 , 2sim) =4 =-4 = -2.

ii) Et : May still at to , g
= 2.

Min at +=0, . g(2c30 ,28m0)= 0

g(CSEISE) =0 .



c) i) h(zcst
,
2smt) = 2.4452+4 suit =805t+4 sit , Oxts.

= 4652+4
.

= -Usuitust = -4sikt)=0 . ( t= 0,,-

h(2es0, 25m0) = 420538 +4 = 4+4 = 8.

G(2
,2) = 465+4 = 4.

h(20351 ,2 sit) = 495a +4 = 8.

Max at t=0 ,i , h=8.

Min at +=E
,
h=4.

ii) Ot .
Max at t=0 ,

h=8

Min at t=
,
h=4.

Jo



1.7 n=3 case :

3

n=3 w(m , b) =[ (MXnth-yn)2
case

my-
-

So DW =O

()2(Mx+-yn) Xn=)
3& E2(Mxn+-yn) = 0 (2).



so (2) : [Mx+Ab -Ry, +RmantRb-RyztRmxz+*b -Rys =
=) 3b= (y,+yz+y3) - m(x,+ Xz+Xy)

-> b = j((y,
+yz+y3) =m(x+xz+Xz)]

(1)
:

Xmx? +2bx -2xy, +2mx+RbXz-[Xzyz+MX+bXy-RXYs = 0.

m(x,2+xz + xy2) + b(x+Xz+x3) -

xyy-xzyz- x3yz = 0.

=> m(x=xz+xz) + 3((y,+ye+y3) -m(x+Xz+xs)](x,
+xz+Xy) - x,yi

-

xzyz-Xyys=
=> m(x,x+ x3) - M(x,+Xu+Xz) = X/y ,+Xzyz+X3Yy - & (X+X+Xs)(y +ye+yu)
=> m((xi+x+XyY) - 3(x+Xz+xy))) = Xy,+ x a yn+xz - >(x,

+x+ Xy)(y , +yu+ys)



=-) (Eym) .
(X) - is (i)

-)(Syn) - 3 XnY
(x) - > (*) /


