Math 2163, Practice Exam |
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Find|al, 3a + 4b, a- b, a x b where

@ a=<-3,1,2> b=<6,1,7>;
(b) a=i—-2j+k, b=j+2k.

Find a unite vector that has the same directioh2as- 5j.

. Find the angle between vectaisand b, determine whether they are orthogonal,

parallel, or skew:
@ a=<6,-32> b=<21,-2>;
(b)) a=2i—j+k, b=3i+2j—k;
(c) a=<4,6> b=<-3,2>;
(d) a=2i+6j — 4k, b = —3i — 9j + 6k;
(e) a=<a,b,c>b=<—-b,a,0 >.
Find the direction cosines of the vectorl, —2, —1 >.
Find the scalar and vector projection<of—1, —2,2 > onto< 3, 3,4 >.

Find the two unit vectors orthogonal to badth j + k and2i + k.

Find the volume of the parallelpiped decided vy1,1,—-1 >, < 1,—-1,1 > and
< —1,1,1>.

Find the lines specified by:

(a) passes through the poirit 0, —3) and parallel to the vecter 2, —4,5 >;

(b) passes through the poipt2, 4, 1) and perpendicular to the plane-y —z = 5;
(c) passes through two points, 1, 3) and(2, —1,0);

(d) passes through the poif# 1,0) and perpendicular to botht j + k andi — j;
(e) the line of intersection of the planest-y + z = 1 andx + z = 0.

Find the plane specified by:

(a) passes through the poirt 1, 2) and perpendicular to the vecto#- j + 2k;

(b) passes through the poift, 1, 2) and parallel to the plane— y + z = 5;

(c) pases through three points —1,2), (8,2,4) and(—1, -2, —3);

(d) passes through a poifit, 3,0) and contains the line = 1 +t, y = 2t, z =
—-1—-1

Find the domain of the following functions:

@ f(z,y) =y —zn(y +2);



(b) f(x.y) = m — 2?1647
(©) fla,y) = 22

11. Show that the following limits does not exist:

lim 2?4+ 2y%

(@,y)—(0,0) 222 + 32’
3y

b lim —F—;

(b) (z,y)—(0,0) x4 4 y*

© lim )

(z,y)—(0,0) 22 — y?

(@)

12. Find all first order partial derivatives for:

@) flz,y) =

(b) f(z,y) = gfyg;
(©) f(z,y) = [!costdt;
(@) flzy,2) = aer,
(€) f(z,y,2) = xtan(zy);
(f) z =sinwandu = y/x;

Q) z=ay+y*andz =2t,y =1—1;

(h) z = 2y +yz + 2z andz = st,y = e, z = 2

(i) xy*+ yz® + z2* = 3 andz is a function ofr andy;
(j) xyz = cos(zyz) andz is a function ofr andy;

13. Find the following higher order derivatives:
(@) z = xsiny, find g z

(b) f(w,y) = e, find fy,;
() f(r,s,t) =rln(rs*?), find f,., and f,;.

14. Find the total differentialz of z = e®sin .
15. Givenz = In(2z + y), find the tangent plane &t-1, 3,0).

16. Find the linear approximation ¢f(x,y) = ze™ at(1,0) and use it to approximate
f(1.1,-0.1).



