
18.085 Quiz 1 Professor Strang October 4, 2002 

Your name is: Grading 	 1 
2 
3 

Total 

1) (30 pts.) 	 This qncstion is abo~l t  t,llc closcst st,raight line h = C +D t  t,o t,hr measure- 

mcrlt,s hl.  11~;11:~at t,hrcc tliffcrcrlt tirrlcs t l ,  t2;t:3. 

Il'hat syst,cm A?; = h (cspccially find .4) \~ronltl\IT like t,o solve for C arltl 

D but probably can't'! Is ATA posit,ivc dcfinit,~ or scrnidcfinit,c? 

Siipposc the '.ccnt,cr of rnass" is at  (0.0); meaning C ti = 0 arltl C h, = 0. 

Firltl t,llc best least sqllarcs line C +D t  (so ? = (C,D)). Sho~vthat t,llis line 

goes t,hrongll the origin (0.0). 

Il'hat is t,hc condit,ion on t l ,  t2.t:3 and hl.  11~;11:~for the tllrcc point,s t,o actiially 

lie on a line (so AT = 11 is s01~~aI)lc ~vit,lloiit going t,o least sqt~arcs)'! \.iilriot~s 

ways t,o ans\~~cr. the rrlorc specific t,llc I)ctt,cr. 





2) (30 	 I\? have a line of two cq~lal rnasscs r r ,  conncctcd 1)y t,hrcc springs wit,ll spring 

constants cl = 1;c2 = 1;c.3 = S.Spring 1 is fixctl at  the t,op and spring 3 

at t,hc hot,t,orn. so 2;" = .2:3 = 0. 

Firltl t,hc st,iR~lcss matrix li in the cqiiation 1i.x = f for t,llc mass tlisplacc- 

mcnt,s. Sol~rc for the displaccmcnt,s .TI arltl 2 2 .  

If t,llc third spring const,ant, S hccorrlcs very large or very srnall (S + m 

and S + 0) what arc t,hc lirrlit,ing ~ ~ a l n c s  .T? arcof the displaccrncnt,~ \\'hat 

t,llc lirrliting valiics of t,llc spring forces 91,y2. ?/:3? 





3) (40pts.) 	 The figiirc sho\vs a nct,~vork \vit,ll 8 cdgcs. It is also a plane t,mss \vith 8 

I~ars. The lo\~rcst t,~vo notlcs arc gro~lrltlcd in t,hc nct,~vork (.x6 = 1(;7 = 0) a11d 

t,llcy arc siipport,cd in the t,rnss. The upper 5 notlcs arc frcc, t,llc cdgcs arc 

niimbcrctl. 

1 

Firltl t,hc irlcidcrlcc matrix .4 (5 colnrnns) for the nct,\~wrk. 1l:hat arc all 

solutions t,o .4:r = O'! H o w  rno,ny iradrprradrrat solutioras t o  ATy = 0 (Ciirrcnt, 

La\!,)? (not rcqiiircd to firltl g's). 

If f l  = 1 arnp cntcrs node 1 arltl t,ravcls to groiind. \17hat cq~lat,ions \~ronltl 

yon solve for t,hc pot,cnt,ials rc; and currents 9:' A,ss~i~,vrr(dl (:,= 1. Il'hat arc 

t,llc 8 currents (!.oil car1 answer from t,hc pictiirc nrit,ho~lt solving cqnat,ions)'! 

Il'hat shape is t,hc matrix .4 for t,hc t,riiss proI)lcrn'! Dcscrihc a corrlplctc set, 

of mcchanisrns (solutions t,o AT = 0). Dra\v a pict,urc of each rncchanism. 

For the truss st,iffncss rnat,rix h' = .iT.4; 

(a) Is li positirc definite'! Is it positirc scrnidcfinit,c? IVhy or \vhy not,? 

(1)) 	 Find a set of horizontal and vcrt,ical forces f ;not all zero, so t,llat, 

h'x = f can i)c solved. 




