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Question 1. (5 marks) Find the limit if it exists, otherwise show that it doesn’t exist:
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Question 2. (5 n?arks ) Determine the set of points where the following function is continuous
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Question 3.
(a) (5 marks) Find the first partial derivatives f, f, and f; given:
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(b) (5 marks) Find fiy, given:
f(x,y) =sin(x’ —3y%)
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Question 4. (6 marks) State what it means for a function f(x,y) to be differentiable at a point

(a,b) and explain why the function below is differentiable at (4,3). Find the linearization of f at
(4,3) and use it to approximate the value of f(3.92,3.01).
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Question 5.
(a) (4 imarks) Use chain rule to find an expression for % and g‘% given z = e and
x=x(e,B),y=y(a,B), and t = (e, B) are functions of « and j3.
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(b) (4 marks) Using part (a), given x = 02, y= cteesf. and = 306[3%
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"/3 -

L= 2%¢-0 = Y 4= 2 * (32 £=%3 (0" =0

o _ (ee,““l% N-2xa) (28) + (4o 0 x*) B
g%~ N "'9‘1%- 3 41

e e
= )T (~9 (4D 2) b( 72 ‘(-4\> + 6 e\—(-z\ (2) (_ C-43‘>~(~l)1

_3

_agde™ saeet - 32 =
= —q373&?!

ab/::—: Qé—e—‘_mu))(“zwa) (o{m> + ({ ﬁl—'xx“}>ﬁ_,xt—> (Zd\ @3 +e/|—~x12( xR
- (-1)1(7,3><

= pe

V= (~2)" ()

te 3 (-)"

)= -2)HY)

- e (-2D@) (1) + (ke - () (2 ()ED)
P B WY B IR UL B Yo



Question 6.
(a) (5 marks) Find the directional derivative of f(x,y,z) = x>z — yx* +7%at (2,—1,1) in the direction
of v=(3,-1,2).
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(b) (2 marks) Find the maximum rate of change of f at (2,—1,1) and the direction in which it

occurs.
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Question 7. (6 marks) Locate all
relative extrema and
saddle points of f(x,y) = 4xy —x* —y*
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Question 8. (6 marks) Find the points on the surface x%> —yz =5 that are closest to the origin.
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Question 9. (6 marks) Let D be the region in the xy-plane enclosed by x =0 and x = /1 — y2.

Find
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Question 10. (5 marks) Evaluate the following iterated integral:
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