MATHEMATICS: TERM 2 QUESTIONS 7
PARTIAL DIFFERENTIATION

. Find all the first and second partial dervatives of

(a) 622 +4y(1—x)+ (1 —y)? (b)  sin(z?%y)

CIf f(z,y) = 2%y? with o = cost and y = sint, find Z—J; and fl;TQf by using partial differentiation.

. Using partial differentiation find Z—z where

(a) (r—1)y*+a2*cosz =3 (b) cos(zy) =0
. Find all the stationary points (i.e. points where f, = f, = 0) of
fla,y) = e (a® +y* — ay),
and find their natures (i.e. are they maxima, minima or saddle points?)
. Find all the stationary points of the function
fla,y) = (@ +y)'—a® —y* — bay
and identify their type.

. Show that the function

fla,y) = 2a®y* — 2zy(a +y) + 4oy
has stationary points at (1,1) and (2,0). Find the three other stationary points.
Identify the type of all the stationary points of this function.



Solutions
1.

(a> fI =12z — 4y7 fy - 4(1 - l’) - 2<1 - y)v frz =12, fry = fym = —4, fyy = 2.

(b) fo = 2xycos(z?y), f, = 2 cos(2?y), frw = 2y cos(x?y) — 4a?y? sin(2?y),

foy = fye = 2 cos(a?y) — 223y sin(2%y), f,, = —a* sin(z%y).
Ao _ Ofde |, Of dy _ 2 da 9 d

Ya
= 2costsin®t x (—sint) +2cos?tsint x (cost) = —2sin®t cost + 2sint cos® ¢
df _ ofd’x | Of d®y | 9%f (da)? O2f dedy | Of (dy)\?
b= ey T (%) rei ki + S (9)
& %
= 2ay? %% + 207y TH

S+ 2y (Cé—f)? + 8y dy | 9,2 (i—?) r

— 2costsin®t x (— cost)+2cos tsint x (—sint)+2sin’ t x (— sint)”+8 costsin t x (— sint) x
(cost) +2cos?t x (cost)® = 2cos*t — 12 cos? tsin? ¢ + 2sin’ .

3. Using the result that if f(z,y) = C then % + %% = 0. Note that it is often better to leave
both x and y in your answers.
(a) y> + 2w cosx — x?sinx + 3(x — 1)y2§—§ =0, or j—g = —y3+2éf;)s_ﬁ)_y€2 sinz
(b) —ysin(vy) — rsin(zy)% =0, or ¥ =

dr — —y/fL'
Stationary points at (x,y) = (0,0) and (-1, —1).
(0,0) is a minimum.

(=1, —1) are saddle point.




5. Stationary points at (z,y) = (0,0), (3,3) and (—3, —3).
(0,0) is a saddle point.
(3,3) and (—3,—1) are minima.
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6. Stationary points at (x,y) = (0,0), (1,1), (2,2), (2,0) and (0,2).
(0,0), (2,2), (2,0) and (0,2) are saddle points.

(1,1) is a maximum.




