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Instructions

e This exam has 8 pages and you have 80 minutes to complete it.

e Thisis a closed book exam. Furthermore, all cell phones, pagers or any other electronic
or communication devices are forbidden. The only calculators which are allowed
are Texas Instruments TI-30, TI-34, Casio fx-260 and fx-300, scientific and

non programmable.
e Read each question carefully before answering.

e Questions 1 to 3 are multiple choice questions. These questions are worth 2 points
each and no partial marks are possible. Please write your answers in the cor-
responding boxes in the grid below entitled “Answers to multiple choice

QS” . ‘

e Questions 4 to 6 are long answer questions. Questions 4 and 6 are worth 6 marks each,
and question 5 is worth 7 marks, so organize your time accordingly. A correct answer
requires a full, clearly-written and detailed solution. Answer each question in
the space provided, using backs of pages or the extra pages at the end if necessary.

e Do not unstaple the test.

e Good luck! ] )
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MAT 2322A - Midterm I 2

1. Let f, u and v be differentiable functions such that

u(0,0) =1 v(0,0) =2
u(0,0) = =3 u,(0,0) = 4
;(0,0) = 2 v,(0,0) = 3
uy(1,2) = —2 v,(1,2) = =5
Vf(1,2) = 5 — 3j V(0,0)=0

If 2(x,y) = f(u(z,y),v(z,y)), then what is the value of a—-(O 0)?
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2. If R is the rectangle
R={(z,y)|1<z<30<y<1},

what is the value of the double integral / / (z%y + z + y) dA?
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3. Let f be a differentiable function such that \i (0,0) = i — j. If @ is a unit vector, then
what is the largest possible value that the directional derivative Dy f(0,0) can achieve?
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. The ellipsoid 222 +y?+ 22 =11is illustrated below. Compute the equation of the tangent

1 11
plane to this surface at the point <§ ) T 5) ﬂz ,(V' CL chj ?du
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5. Compute the global extrema of the function
flay)=@-1)"+@+1)’

on the disk
S={(z,y) |z +y* < 8}.

You must give the (z,y) coordinates AND the value of the function f for each of these global
extrema. Also, part of your solution MUST use the method of Lagrange multipliers.
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6. Find and classify all the critical points of the function f(z,y) = 3z° + 3y* + 3zy — 1.
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1. Let f, u and v be differentiable functions such that

u(0,0) = 1 v(0,0) =2
uz(0,0) = -3 u,(0,0) =4
v:(0,0) =2 v,(0,0) = 3
ug(1,2) = —2 v5(1,2) = —5
Vf(1,2) =5 —3j V£(0,0) =0

If 2(z,y) = f(u(z,y),v(z,y)), then what is the value of -gi-(o, 0)?
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2. If R is the rectangle

R={(z,y)|1<zx<3,0<y<1},

what is the value of the double integral / / (zy* +z — y) dA?
R
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3. Let f be a differentiable function such that V £(0,0) = 2% + 5 If 4 is a unit vector, then
what is the largest possible value that the directional derivative Dz f(0,0) can achieve?
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4. The ellipsoid 22 + 2y* + 2% = 1 is illustrated below. Compute the equation of the tangent
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5. Compute the global extrema of the function
fla,y) = (z+2)* + (y — 2)°

on the disk
S={(z,y)|2* +vy* <32}

You must give the (x,y) coordinates AND the value of the function f for each of these global
extrema. Also, part of your solution MUST use the method of Lagrange multipliers.
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6. Find and classify all the critical pomt s of the function f(z,y) = 22% + 23 + 22y + 1.
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