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系研車間 b 航空太空 l 程學系三組

考5t，~，三間 材料力學 考試耳其克的切都次 1

※考主主請注意本試題 E可口不可使用計算機 

(1) (1 5%) T~le qünple beam A.B s110、，\'n in thc f，Jllo\\i月 figure is s l.lbj~ned 10 a cüncentraled load l' 

and a couple -'vfj=(PLl4) actíng at the p的曰lons indicat e-d. Draw the shear-1ÌJrce and be11!.ling 

mon時nt diag他.ms fOTthi~heam 
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(2) (l 5%)hü 叫U叫 lüads l' are 泊pamtcd b于 a fi x:cd disl阻印 d (see thç following fi g:urcì. ThlS 

loadc仿nhination may be positoned at J::J、 di~l叫ce x from the letì-hand s心pport of the sim抖cbeam 

AB. (a) [orwhat di船ncc~À will thc 甜甜r t0rce ir> thc bcam beama 文InlUm? \Vhat is the maxim ,lrn 

shear fiυrce Vmm?(b) f)en、 e d formula for the di~ta血e x that wilJ proJu叫出e maxìmum bendin皂 

momentM叫它 ín the heam. Al叩 ohtainan <:xpression for .\1,,,,, 
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(3) (20%) A steel heam ABC is ~im抖y ~upporleJ at A and R and has an overhang BC of length L 

150 mm (sce lhe follo、Ning figure ì. The heam ~upports a uniform load of in忱。sity q ~ 3.5 kN/m 

over lLs cntirc 1叩gth of 450 mm. l"hc cro臼 S凹tiün of tbc bcam is rectangular with \\-idth b and 

hei已112bη】e a!:o\\-ablc bcnding <;tre 'i'i in tìe steel isσ訓10\1"=訓) ~1 1'a and its weight den~ity is y '" 

77 0 kt-< /m' (a) lJislcgmdmg the weight of the bcam , calctιate thc rcquircd width h of the 

n:ctar.gular Cfc1SS ~eç[i叩 (b) Taking into a,cùunt thc 哨ight of the beam，開 lculatc the required 
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í4l (25%) A cantilcver beam AB of Jeng由 L has a fixed s叩port atA and a 
1incar-spring support at B (由 shown below). If a unifonn load of intensity q 

acts 00也ebean豆， 

(a) what is the displal主emcnt OB of end B ofthe bcam? and 

(b)what 的位le anglc ofrotalìonθIB ofend B ofthe beam, whcn 出e stiffness 

of the spring i時 infinîtc， i.c., k 一今∞? 

(c) Find all the support reactions when k →∞ 
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(5) 	 (25%) Consider a column that is fixed at the hase and pinned at the t叩(的 

sho、NO below). lt is unifonn 削d ofbending stiffu目， EI

(吋 Oerive the buckling equation for the buckling load Pcr 0 1' the systcm 

(h) Estimate the buckling load Pcr by l的帥19 the concept ofeffective lcngth 
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