1. Find f,y for f(z,y) :/ eV dt.
Yy

2 2

(a) 2ye™¥ (b) 0 (c) =2y  (d) yeV (e) —ye ¥ 1

H
2. LetH:xey_zz,ac——-Zuv,yzu—v and z = u + v. Find%—whenu=3andv=——l.
u

(a) 16 (b) 36 (c) 3 (d) -1 (e) 2

3. Let f(x,y,2) = xsin(yz). Find the directional derivative at (1, 3,0) in the direction
7= (1,2,-2).

(a) —2 (b) 2 (c) 1 (d) 3 (e) =3

/A;l:/./Fmd the maximum rate of change of f(z,y) = sin(zy) at (1,0).
(a) 1 (b) —1 (c) O (d) cos1 (e) sinl

. Find the maximum volume of a rectangular box such that the sum of lengths of its 12
" edges is 24. )

(a) 8 (b) 12 (c) (12)° (@)1 () 0
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A 5. Suppose that (1,—1) is a critical point of a smooth function f(z,y) with continuous sec-
— ond derivatives, fzz(—1,1) = 3, fzy(—1,1) = 2 and fy,(—1,1) = 2. What can you say
about the type of the critical point of (—1,1) of f?

(a) a local minimum (b) a saddle point (c) a local maximum

(d) no information (e) absolute maximum

Eé Find the maximum value of f(z,y, z) = zyz subject to 2+ 2y% + 32% = 6.

(b) 1 ©) = (@) 0 (e) 6

2
(a) ‘\7—5 V3

A6. Find an equation of the tangent plane at the point (3,—1,2) to the ellipsoid

2 2

T 2 2%
;Y =3
2 2
(a)gm—2y+z~—6:0 (b) —?;a:+2y+z—6=0
2 3 '
(c)gm—2y+z+6=0 (d);—-y-}—Qz—— =0
3z — 1
(&) (£-3) y+1 _

2 —2

& 6. Find the volume of the solid bounded by the surface z = 6 — zy and the plane z = 2,
’ z=-2,y=0,y=3and z2=0.

(a) 72 (b) 36 (c) 6 () 3 (€) 0

AZ, Find the volume of the solid that lies under hyperbolic paraboloid z = 4 + z? — 32 and
" above the square R = [-1,1] x [0,2] = {(z,y) | -1<z<1,0<y<2}

(a) 12 (b) 4 (c) 3 (d) 2 (e) 1

2
-BZ.Find//DxQzldAwhereD:{(x,y) | 0<z<1,0<y<z}

(a) % In2 (b) In2 (0) 1 (d) 0 (6) —=1n2



A8.If D = {(z,y) | 2>0,y20, 2% 4+y? < 1}, find the integral // V1 — y2dzdy. (Hint:
e D

not to use polar coordinates).

1

© 3 @ 3 (e)

[SVR
wl

2
(a) 3 (b)

]%S. Find / / 2zydA, where D is the triangular region with vertices (0,0), (1,2) and (0, 3).
o D

e

4
OF OF (¢) 2 (@3 (e) 0
4 2
9. Evaluate the integral by reversing the order of integration / / vz + ldzdy
0 vy

(@) 5 (b) 4 © % @ 2 (¢) 2

10. Find 9z if 2 4+ y* + 2* + dzyz = 100.

oz
$3+yz :c3+yz 23+xy z3+$y
— b — d) —
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11. (i) Find the points on the sphere =2 + y? + 2% = 9 where the tangent plane is parallel
to the plane 2z — y + 22 = 99.

' (ii) Find equations of normal lines to the sphere 22 + 32 + 2% = 9 at points derived
in part (i) above.

12. Find the absolute maximum and absolute minimum values of f(z,y) = 2z — y on the

2
domain D = {(z,y) | 2>+ %— <2}

13. Let E be the largest rectangle box with edges parallel to axes that can be inscribed
in the ellipsoid 9z + 36y? + 42° = 108. Find the volume of E. (Hint: the box intersects

all octants.)

14- Find the maximum and minimum values of f(z,v, z

zy=1and y? 4+ 22 = 1. ) = yz+zy subject to constraints

8 2
}g Evaluate the integral / / e dzdy.
0 Jy

Copes




