‘ FP3 summer 2015, Q2

A surface has equation z = 3x — 12xy+2)° +60.

(i) Show that the point A (8,4, —4) is a stationary point on the surface. Find the coordinates of the other
stationary point, B, on this surface. I5]
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(ii) A point P with coordinates (8 + /4, 4 +k, p) lies on the surface.

(4) Showthat p=—4+3(h—2k) +2k*(6+k). 3]

(B) Deduce that the stationary point A is a local minimum. 31

(C) By considering sections of the surface near to B in each of the planes x =0 and y = 0, investigate
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(iii) The point Q with coordinates (1, 1, 53) lies on the surface.
Show that the equation of the tangent plane at Q is

b6x+6y+z=065. |4]

A veckr noonal o M sucface o any pont s

ers —
A=/ g at (1,1,53) gi«éac 2y
- =601)-(2(1)
I -4

. \Hda GNA :8/?3 = @81,&_3@
U 0C gy Mu D
—b | of {’h}? is oAl J e -\2v)
-1t e surfuce —6

ox (1,1,5%)

The couaton o the torgent plane is

éx+65+%:ok = 6()s6(N)+ S =d
S =4

S TANGENT PLANE ecyw\v‘or\ 1S b3rby 4T =65 QED
[y

YRt

(iv) The tangent plane at the point R has equation 6x+6y+z = A where A # 65 .

Find the coordinates of R. [5]
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