Partial derivatives, differential, tangent plane to graph of functions

1. Find all partial derivatives of function f(x, y) up to the second order:
1 X—Y
—_— b) f(x,y)=arctan
(By+2)° ) 1Y) 1+x
d) f(x,y)=In(sinxy) e) f(x,y)= arccos[(x — y)ZJ f) f(x,y)=e"0
Solution: a) f;=-5x?, f/=—-6(38y+2)~°, f; =10x"°, f; =543y +2)*, f; = f/ =0
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C) f(x,y):e7+xy

) Txy)=2+

b) £/ =(@+x) 7 1) =~ y*) 7 1 = =2+ X) 7 £ =20+ y)7, £ = 17 =0
fl=y'e’ +yx'?, fy = —xy2%eY +x’Inx,

0) fr=y 2+ (y - yX % =xy 2 xy el +x In?x,
fy =T ==-y7e"(2+xy )+ X’ Py(y’ —y +1)

f, =ycotg(xy), f, = xcotg(xy), f; =—y*sin?(xy), f;, =—x*sin(xy),
fo="Tn= (cos(xy)sin(xy) — xy)sin™*(xy)

0 f =20y =)@+ (x=y)*) 2, f) =2(x = )L+ (x=y)?) 2,

fo= Ty = =20+ (x=y)*) 2, £ = £ = 2(1- (x=y)*) L+ (x~¥)*)
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f, = cos(x—y)e™* ¥, f’ =—cos(x—y)e™"* Y,
f) f =(cos’(x—y)+sin(x—y))e"* ¥ f = (cos®(x—y)—sin(x—y))e* ¥,
fo = f, =(sin(x—y)—cos®(x—y))e"*
2. Find all first partial derivatives of functions with three variables:
a) f(x,y,z)=2"arctanxz b) f(x,y,z)=e¥sin(x+y+2) c) f(x,y,2)= InXLZy
Solution: a) f, = 2" z(1+x°z%)™, f; =2"zIn 2arctan xz, f, = 2 (x(1+ x*z*)™* + y In 2arctan xz
f, =e¥(yzsin(x+y+z)+cos(x+Y+2)),
b) f; =™ (xzsin(x+y+2z)+cos(x+y+2)), c) f,=f,=(x+y)* f/=-7
f/=e (xysin(x+y+12z)+cos(x+Yy+2))
3. Evaluate total differential of function f(x, y) in the point A for given X:
a) f(x,y)=x"-2xy-3y*,A=[-11],X =[12]
b) f(x,y)=e% A=[L1], X =[2,2]
c) f(x,y)=arctanxy,A=[12],X =[2,1]
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d) f(x,y,2)== ;y JA=[L11], X =[0,0,1]

e) f(x,y,2)=xyz,A=[L2,3], X =[2,3,4]



Solution: a) df,(X,y)=-4(x+1)-4(y-1),df,(1,2) =-12,
b) df ,(x,y) =e(x-1)+e(y-1),df,(2,2) = 2e,
c) df,(x,y)=2(x-1)/5+(y—-2)/5,df,(2,1) =1/5
d) df,(x,y,2z) =2(x-1)-2(y-1),df,(0,0,1) =0
e) df,(x,y,z)=6(x-1)+3(y—-2)+2(z-3),df,(0,0,0) =11

4. Find equation of tangent plane to the graph of function f(x, y) in the point T:

a) f(x,y)=2x"+y*T=[117] b) f(x,y)=x*+2x*y—xy+x,T =[12,2]
O) fF(X,y)=49-X—y*,T=[2-1,7] d)f(xy)=yxX*-y*+1T=[L17]
e) f(x,y)=xy,T =[22,2] f) f(x,y) =€ T =[0,0,7]
9) f(x,y)=ycos(3x+2y),T =[0,7,7] h) f(x,y)=In(x*+y?),T =[10,7]
Solution: a) 4x+2y-z-3=0 b) 5x+y-z-3=0
C)2x-y+2z-9=0 d) x-y-z+1=0
e)2x+y—-2z-2=0 f)2x+2y—-etz-3=0

9)y-2=0 hy2x —z-2=0



