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i)

<< Vect or Anal ysi s*;

Set Coordi nates[Cartesian[X, V¥, z11];
ClearAl [x, y, z, a];

fIx_, y_1:=Exp[-x"2-y"2]
a={-1, 1, 0}; aO=a/Sqrt [a. a];

Print ["grad f =", Gad[f [X, Y]]]

gradfP=Grad[f [Xx, Y]] /. {X->1, y->1};

Print ["Unit vector =", a0]

Print ["grad f at point P : ", gradfP]

Print][

"directional derivative at point P : ", gradfP.a0]

grad f = {-2e™¥'x, -2 e‘xz‘yzy, 0}
Unit vector = {—— —, O}
2 r

: _ 2 2

grad f at point P : { 2 2

0)

directional derivative at point P: O
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i)
CearAl [x, y, z, t];
X[t 1:=2Cos|[t]; y[t _J1:=2SinJ[t]

Print ["x(t) =", xX[t]]; Print["y(t) =", y[t]]
xd[t_]:=D[x[t], t]; yd[t_1:=D[y[t], t]

Print ["x" (t) =", xd[t]]; Print["y" (t) =", yd[t]]
P[t_1:=-x[t]; QIt_1:=y[t]

Print ["P(t) =", Sinplify[P[t]]]

Print["Q(t) =", Sinplify[Q[t]]]

Print ["P@)x (t)+Q(t)y (t) ="
Sinmplify[P[t]xd[t]+Q[t]yd[t]]]
w=Integrate[P[t] xd[t] +Q[t]yd[t], {t, O, Pi /2}];

Print ["Linear Integral: ", w]

X(t) = 2Cos[t]

y(t) = 2Sin[t]

X' (t) = =2Sin[t]

y' (t) = 2Cos[t]

P(t) = -2 Cos[t]

Q(t) = 2Sin[t]

P(t)x (t)+Q(t)y’ (t) = 8Cos[t]SinJt]

Li near Integral: 4
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i)
Solve[x"N2=2-x"2, X]

| ntegrate[x -y, {y, x*2, 2-x"2}]
Print ["Double Integral: ",

| ntegrate[x -y, {x, -1, 1}, {y, x*2, 2-x"2}1]
{({Xx->-1}, {Xx->1}}

242x+2x%x%2-2x3

Doubl e I ntegral: —g
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i)
- A earAl [X, y];

DSol ve[y' ' [X]+2Yy’ [X]+5Yy[Xx] =0, y[Xx], X]

DSol ve[{y'’ [X]+2Vy’ [X]+5Yy[X] =0,
y' [0]==1, y[0] ==0}, y[x], X]

fgr =Pl ot [%e‘x Sin[2x], {x, -0.1, 5},
Pl ot Styl e - Thi ck, Col or Functi on -> Functi on[Bl ue],
AxeslLabel - {x, "y (x)"},

BaseStyl e » {FontFam ly - "Arial", FontSize » 14},
Pl ot Range - Al | , AxesOrigin- {0, 0},

Pl ot Label -»"partial sol uti on"]

o {{Y[X] »e*C[2] Cos[2X] +e*C[1l] Sin[2X]}}

. {{y[X] N % eXSin[2 x]}}

partial solution

Out[3]=
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i)

fIX ,y ]:=x"3-12x +y"2+1

DIf [x, y1, x]

DIf [X, y1, Y]

Sol ve [{D[f [X, Y], X] =0, D[f [X, Y], Y] =0}, {X, Y}]
~12 + 3 x2

2y

{({x->-2, y-0}, {(x->2, y->0}}

A =DI[D[f [X, Y], X], X1 /. {Xx=>-2, y-0};

B=D[D[f [X, Y], X], Y] /. {Xx>-2, y-0};

Cl = D[DIf [x, y1, y1, Y1 /. {x>-2, y>0};
z=AxCl-B"2; Print["D=",2," , ", "A=", A]
-24 , A = -12

D< 0 saddl e poi nt

A =DI[D[f [X, Y], X], X1 /. {x=2, y->0};

B=D[D[f [X, Y], X], Y] /. {x=2, y-0};

Cl =D[D[f [x, Y1, Y1, Y1 /. {Xx->2, y->0};
z=AxC1-B*"2; Print["D =", 2, " , ", "A =", A]
24 ., A =12

D>0and A>0 m ni num

Pl ot 3D[f [x, y], {X, -3, 3}, {y, -3, 3},

AxesLabel -» {"x", "y", "f (X,y) "},
BaseStyle » {FontFam ly - "Arial", FontSize »12}]
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i)

ClearAl [x, vy, z, f];

<< Vect or Anal ysi s*;

Set Coordi nates[Cartesian[Xx, VY, z]11;

FIX , Yy, z ]:=Gad[f]

Print["Curl F =", Curl [F[X, VY, z11]
Curl F = {0, 0, 0}



