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MATH 54 MIDTERM 1
SUMMER 2011 - SECTION 5 - ALEX KRUCKMAN

Please put away everything except scrateh paper and pencils/pens.

You have 110 minutes to complete this exam, which ends at 2pm sharp.

Wrike your answers, mneluding complete festifications, in the spaces provided below.

If vou finish early or have a question, please make your way to the front of the room,
l,.:ll:'lllg e ol Lo dlisbarks Uhe obher Losil, LGalkers!

(1} (8 points) For which values of k does the Tallowing system of equations have
(a) No solutiona? k= —|
(b) Exactly one solution? ¢ s jar = (2] #0)
(¢] Exactly throo B;ﬂuti-::ns?Ilmmgrh{J,;‘_,
(d} Infimitely many aolitions? i =1
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(2] (8 points) Let V' be a vector gpace. Suppese {1y, o, vy v} 5 a lincarly independent sct of
wenrlnrs dn 10,

(a) Is {(Ty + Ta), (T2 + Ta). (T3 + Tg). (g + )} linearly imdependent? Why or why oot ?
(G B> = (5 5 * (G, 7%)+ (7 7)) =0,
20 Those vedtors are nearly depudat”
Arofler Wy b solve s (Hour Hooy Slivine -rlqgfimﬁm ¥z
Sl al %)« bl T) (T G+ d @ +7) =0

Wl B fatd) + G0 +(b1 7, ~eed g = O.
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(b) Ts {(s | T2), (Ta + Ts), (Ts + T1)} linearly independent? Why or why not?
Soppose alVi T+ Gl <G+l 7) -5
Ther (ote) 7, t(avb)i + (e <O,
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(4} (8 pointa) Let § : B* — K* be the fonetion which sums the entries of & vector and returns
s wlor r:i,.rll.sisl.iug of Bhiree copies: of Ml sum. So

f IT+y
3(£)= r+yv |.
¥ i

Tt T: BY = B2 Le the funetion which assigng to a vector the veetor eongigting of the
averame of the firat two entries and the sverage of the lust two entrics. So

o(1)-C8)
() Show that S is s linear transformation, and find its standard matrix. ;
Let @=(5) oot 7=(5). Ten Sf’a*ﬁ}fﬂ{":*’-):&,r W
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{4) (9 points) Consider the following matrices:
12 B L el 00000l
0l -1 0 5 0 D20000
gl W & =% 0 el g=f 120009
|00 0 3 B 1] " J]ovooo 2o
o 0 o L 2 400100
ol S T R R 100300
Clom pate Lhe detenminosts:
(a) |4
(b} |5
c) |AABA *BABBBAR|
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(5) (9 pointg) Let 07720, 1] be the vector space of analytic netions (e Tooctions which have
derivati

ivatives of all ordors) J0,1) -» E. For each the subsets of C™|0, 1] specified below,
detarming whether il is or 8 not & subspoce and explain.

() {f: fiz) > Ofor all  in [0,1]}, that iz, nonnegative functions

Mo Mt closed cader scaloymolfrplieation
=F fbéa AGM?JL."L;&-JDL"’HE—?‘[?JM (T6) 20 forel x) 4
—F 3a e ’pﬂﬁif?‘m. {:&A’ZFEE’A ("I%T) 20 for allx).

(b} {f : f =1}, that is, functions which differentiate to the constant function 1

M;;,_ EJ_ » netin Tle subset

S0t

(e} {f:f"— f=0} that iz, linclions which are equal to their second derivative
W Lefl be te sibset of C7LOAT i questny,
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{B) {8 points) Consider the matrix

(a) Compute A~'.

Row r;?c:tage::.- :

() Bl wioy the Sdwing sk of vectors ¢ e i B
((3)-0G)-0))
B, the uerbite. matr thaxes, Hhe. celunss of A
O lnceily Moleattal” wol pon R’
Thot», ty cje o bosis for (B



