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This test contains 14 pages (including this cover
page) and 20 problems. Check to see if any pages
are missing.

Answer the questions in the spaces provided on
the question sheets. If you run out of room for
an answer, continue on the back of the page, and
please indicate that you have done so.

Give the work in full; — unless otherwise stated,
reduce each answer to its simplest, exact form; -
and write and arrange your exercise in a legible
and orderly manner.

You are only permitted to use the Sharp EL-
531XG or Sharp EL-531X calculator.

This examination booklet must be returned intact.

Good luck!

Question

Points

Score

1

(V02 S o6 4 N N6 S o2 B B4

[¥2]

[

[y
—

20

O ok R R P W W 0w WLt

Total:

100




201-NYC-05 5 - Final Exam Page 2 of 14 December 2015
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1. Find the general solution set of the system given by
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2. Given A = {0 1 0}, B=1{2 4 |,and U = ( ) Find tr(X) if X satisfies the
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5 0 1 1 -1
equation
(X +BC)™ ! = A.
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3. Prove: Any matrix A can be expressed as A = ER where F is an invertible matrix and R is a matrix
in reduced row-echelon form.
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4. Find the inverse of the matrix (
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4 = [t+4 1 -1
5. Find all values of ¢ so that 8 t—3 12 | is not invertible.
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using Cramer’s Rule. (Simplify your answer.)
R 2 ‘ T e | -
CQM/‘%: /f’ cost )(é’ ('c's’é) + (e st )C@TS‘M '6)
7€ -2, Z ¢
= (o™ + Siat) = €
| { ‘Lé | { 2 £ y f ‘,
é@ﬁl‘{g = ° ¢t é > ¢ € (sl A+ te siut
e "E;eftp"ff fz

= {é&(é cost %SE@?“&)Q

£ :
. > _ég____g;ém%‘é Lsint) |t tcost ¢sint) ]

Z )
eﬁ' ggé




201-NYC-05 5 - Final Exam Page 6 of 14 December 2015

7. Let A be a 4 x 4 matrix such that det(4) = —3. Find

det ((24)7" + adj(A))
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8. f A= <lg :; (1)>, show that det(AAT) # det(AT A) for every k € R.
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9. Let A= (3,—1,2) be a point, and let L be the line through the poiﬁts (2,1,4), and (=3, -1,7)

(a) Find the equation of the plane passing through 4 and orthogonal to L.
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(b) Find the point of intersection of L with the plane found in part (a).
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(¢) Use this point to find the distance from A to L.
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10. Find the equation of the plane which contains the lines {
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11. Prove: If u and v are vectors in R? such that u, v, and u x v generate a parallelepiped, then its volume

is equal to |ju x v]|.
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12. Simplify: JJu x v|[> + (u-v)2 = [Ja)* ||v||*.
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13. Consider the lines y=1+4+s and y=2-1t . U= C L =Lt >
z2=—2+s5 z=1~—1 -

(a) Find the points in each line that are nearest to each other.
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(b) Find the shortest distance between the lines.
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14. Let u, v, and w be vectors in R™. Show that if proj,u = proj,w, then u —w is orthogonal to v.
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15. Prove or give a counter-example: u X (v X w) = (U X v) X W.
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16. Find a geometric description for sp‘mL ) ( ) ( ) , (l) }
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17. Given non-zero orthogonal vectors u and v in R?, show that {u, v} is a linearly independent set
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9
; g) ; (2 1) ) <0 1) (g —«1)} linearly independent? If it is dependent,

18. Is this set of matrices \
0 1 1 2/°
exhibit one of the matrices as a linear combination of the others.
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19. Let A = 32 —21 } 33 (1) Find a basis for, and the dimension of, the solution space of
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20. For each, determine whether the given set W is a subspace of R3. Justify your answer.
(a) W= {(z,y,2) e R® | zz = yz}
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