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GUJARAT TECHNOLOGICAL UNIVERSITY 
DIPLOMA ENGINEERING – SEMESTER – VI• EXAMINATION – SUMMER 2016 

 
Subject Code: 360615 Date:   //2016      
Subject Name: Computer Aided Structural Analysis Design and Drafting 
 
Time: 10:30 AM to 01:00 PM Total Marks: 70 
 
Instructions: 

1. Attempt all questions. 
2. Make Suitable assumptions wherever necessary.  
3. Figures to the right indicate full marks.  
4. Use of programmable & Communication aids are strictly prohibited.  
5. Use of only simple calculator is permitted in Mathematics.  
6. English version is authentic. 

 
Q.1 (a) 1 List SIX Header files of C++ with its function 

2 State Relational and Logical Operators. 
03 
04 

પ્ર�. ૧ અ 1 C++ GL K C[0Z OF., T[GF SFI” ;FY[ H6FJMP 
2 ZL,[XG, VG[ ,MÒS, VM5Z[8;” H6FJMP 

૦૩ 

૦૪ 
 (b) Write a valid C++ program for following: 

1 To find out factorial of given number. 
2  find out largest no. out of three given numbers.  

03 
04 

 બ GLR[GF DF8[ C++ GM 5|MU|FD ,BMP 
1 VF5[, G\AZ DF8[ factorial  G\AZ D[/JJMP 
2 VF5[, +6 G\AZDF\YL DM8M G\AZ XMWJMP 

૦૩ 

૦૪ 
    Q.2 (a) Write a valid C++ program to find axial load carrying capacity P of a short 

rectangular RCC column. Take dimensions of column b x d in mm, grade of 
concrete fck and grade of steel fy in N/mm2, area of steel Asc in mm2. Take 
input of b,d,fy,fck and Asc. 
Pu = 0.4 fck Ac + 0.67 fy Asc,       Ac = Ag – Asc. 

07 

પ્ર�. ૨ અ V1FLI EFZJF/F 8}\SF ,\ARMZ; RCC SM,DGL EFZJCG 1FDTF P XMWJFGM C++ GM 5|MU|FD ,BMP 
SM,DGF DF5 b x d mm DF\4 5|lTA/M fck VG[ fy  N/mm2DF\ 1F[+O/ Asc in mm2 DF\ >G5]8 
,MP b,d,fy,fck VG[ Asc G\] >g5}8 <IMP  
Pu = 0.4 fck Ac + 0.67 fy Asc,       Ac = Ag – Asc. 

૦૭  

 (b) Prepare a program in C++ to find Euler’s Crippling Load (Pcr) of Rectangular 
Column in kN using Switch statement only. Pcr =π2       EI  
                                                                               le2  
where E = Modulus of Elasticity in N/mm2, I = Moment of Inertia in mm4 = 
1/12 x bd3, le = effective length of column in mm … consider le = l when both 
ends are hinged, le = 0.70 x l when one end fix and other hinge, le = 1.50 l 
when both ends  fix and le = 2 x 1 when one end fix and other free. Where            
l = unsupported length of column in mm. 

07 

 બ ,ARMZ; :T\E GM I],Z S|L5,L\U EFZ kN  DF\ XMWJF DF8[ Switch statement GM p5IMU SZL 
C++ DF\ 5|MU|FD ,BMP Pcr =π2       EI  
                                     le2  
HIF\ E = :YLTL:YF%STF DF\5FS N/mm2, I = DMD[\8  VMO .GXL”IF mm4 = 1/12 x bd3, le = 
:T\E GL V;ZSFZS ,\AF. mm…  S[ H[ le = l HIFZ[ A\G[ K[0F CL\H CMI4 le = 0.70 x l HIFZ[ V[S 
K[0M  OLS; VG[ ALHM K[0M CL\H CMI4 le = 1.50 x 1 HIFZ[ A\G[ K[0F OLS; CMI VG[ le = 2 x 1P 

૦૭ 
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HIFZ[ V[S K[0M OLS; VG[ ALHM K[0M O|L CMIP le = :T\E GL 8[SjIF JUZGL ,\AF. mm DF\ K[ 
  OR  
 (b) Write a valid C++ program to find moment of resistance Mu of a singly RCC 

beam having width b and effective depth d in mm, grade of concrete and steel 
are respectively fck and fy in N/mm2, Area of steel Ast. Take input of b, d and 
Ast. Use fck = 20 N/mm2 and fy = 415 N/mm2. 
 Xu = 0.87 fy Ast                  Xumax = 0.48 d. 
            0.36fck b 
If Xu < Xumax  URS, Mu = 0.87 fy Ast d (1- fy Ast / Fck bd) 
If Xu = Xumax  Balance, Mu = 0.138fckbd2 
If Xu > Xumax  ORS, Mu = 0.138fckbd2                                                                           

07 

 બ V[S RCC l;\U,L ALDGL 5CM/F> b VG[ V;ZSFZS p\0F> d mm DF\ TYF SM\S|L8 VG[ :8L,GF 
5|lTA/M VG]S|D[ fck VG[ fy in N/mm2 DF\ VG[ :8L,G\] 1F[+O/ Ast mm2 DF\ ,M[P b, d VG[ Ast. 
GM >G5]8 ,> Mu XMWJF DF8[ C++ GM 5|MU|FD ,BMP fck = 20 N/mm2 VG[ fy = 415 
N/mm2. 
Xu = 0.87 fy Ast                  Xumax = 0.48 d. 
           0.36fck b 
If Xu < Xumax  URS, Mu = 0.87 fy Ast d (1- fy Ast / Fck bd) 
If Xu = Xumax  Balance, Mu = 0.138fckbd2 
If Xu > Xumax  ORS, Mu = 0.138fckbd2                    

૦૭ 

    Q.3 (a) Write a valid C++ program to find resultant R and its point of application α of 
two forces P and Q. Take input P, Q and angle between them θ in degrees. 
R = √P2 + Q2 + 2PQCosθ,    α = tan-1  Q sin θ  .     
                                                            P + Q Cos θ  

07 

પ્ર�. ૩ અ A[ ;DT,LI ;\UFDL A/M  P  VG[ Q  DF8[ 5ZL6FDL  A/  R  VG[ V[\U, α   XMWJFGM C++   GM 
5|MUFD ,BMP  P  VG[ Q  TYF AgG[ JrR[GF B]6F GM >G5]8 0LU|LDF\ ,MP 
R = √P2 + Q2 + 2PQCosθ,    α = tan-1  Q sin θ  .     
                                                            P + Q Cos θ  

૦૭ 

 (b) Write a valid C++ program to find slope and deflection at every 0.1 m interval 
in a cantilever beam of span L m subjected to UDL of intensity W kN/m on 
the entire span. Take input of span L, UDL W and Flexural rigidity EI. 
Slope θ= WL3. Deflection δ = WL4 
                6EI       8EI 

07 

 બ V[S AFC]WFZ6 5F80FGM UF/M L TYF GDG NN-TF  EI K[P T[GF VFBF UF/F 5Z W kN/m GM 
;DlJTZLT EFZ ,FU[ K[P VF 5F80F DF8[ L, W VG[ EI  >G5]8 ,> NZ 0.1 m 5F80FDF\ -F/ VG[ 
lJR,G XMWJF DF8[ C++ GM 5|MU|FD ,BM  

-F/ θ=WL3. Deflection δ = WL4 
           6EI          8EI    

૦૭ 

  OR  
Q.3 (a) Prepare a program in C++ to find roots of quadratic equation ax2 + bx + c = 0  

where a, b and c are constant. If b2-4ac<0 then roots are imaginary. If b2-
4ac=0 then roots are equal and x1=x2=-b/2a. If b2-4ac>0 the x1=x2= -b± √b2-
4ac.     
                                                                                                            2a   

07 

પ્ર�. ૩ અ wJL3FT ;DLSZ6 ax2 + bx + c = 0 GM pS[, XMWJF DF8[ C++  DF\ 5|MU|FD ,BMP HIF\ a, b, c 
Vr6F\S K[P HM b2-4ac<0 TM pS[, VJF:TJLS K[4 HM b2-4ac=0  TM pS[,x1=x2=-b/2a K[ VG[  

HM b2-4ac>0 TM pS[, x1=x2=  -b± √b2-4ac.     
                                               2a 

૦૭  

 (b) Write a valid C++ program to find shear force and bending moment at every 
0.1 m interval in a cantilever beam of span L m subjected to UDL of intensity 
W kN/m on the entire span. Take input of span L, UDL W. 
Shear Force V = W L, Bending Moment M = WL2 

07 
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                     2 
 બ V[S AFC]WFZ6 5F80FGM UF/M L K[P T[GF VFBF UF/F 5Z W kN/m GM ;DlJTZLT EFZ ,FU[ K[P VF 

5F80F DF8[  L, W GM >G5]8 ,> NZ 0.1 m 5F80FDF\ ST”GA/ VG[ GDGW]6” XMWJF DF8[ C++  GM 
5|MU|FD ,BMP 
ST”GA/ V = W L GDGW]6” M = WL2 
              2 

૦૭ 

    Q.4 (a) Explain the following Auto CAD commands in details: 
1. CIRCLE             2. HATCH  

07 

પ્ર�. ૪ અ GLR[GF Auto CAD SDFg0 lJ:TFZ5}J”S ;DHFJMP 
1. CIRCLE             2. HATCH 

૦૭ 

 (b) State the options available in ‘ARC’ command of Auto CAD and explain any 
one option. 

07 

 બ ‘ARC’ SDFg0DF\ DMH]N lJS<5 NXF”JM VG[ SM. 56 V[S lJS<5 ;DHFJMP ૦૭ 
  OR  

Q.4 (a) Explain the following Auto CAD commands in details: 
1. MIRROR                2. COPY 

07 

પ્ર�. ૪ અ GLR[GF Auto CAD SDFg0 lJ:TFZ5}J”S ;DHFJMP 
1. MIRROR                2. COPY 

૦૭  

 (b) Explain the following Auto CAD with examples: 
1. ARRAY             2. MOVE 

07 

 બ GLR[GF Auto CAD SDFg0 pNFZ6 VF5L ;DHFJMP 
1. ARRAY             2. MOVE 

૦૭ 

    
Q.5 (a) Explain the following commands with examples: 

1. REVSURF      2. RULESURF 
07 

પ્ર�. ૫ અ GLR[GF Auto CAD SDFg0 pNFZ6 VF5L ;DHFJMP 
1. REVSURF      2. RULESURF 

૦૭  

 (b) Explain the following commands in details: 
1. EXTRUDE      2. UCS 

07 

 બ GLR[GF Auto CAD SDFg0 lJ:TFZ5}J”S ;DHFJMP 
1. EXTRUDE      2. UCS 

૦૭ 

  OR  
Q.5 (a) Write series of commands to prepare plan and front elevation of a room inside 

dimensions 4m x 3m and 23cm wall thickness. The room has door of size 
1.2m x 2.1 m. 

07 

પ્ર�. ૫ અ V[S lA<0L\\U plan VG[ front elevation NMZJF DF8[ AutoCAD GF SDFg0 lJUTJFZ ,BMP ~DGF 
VF\TZLS DF5 4m x 3m VG[ lNJF,GL HF0F> 23cm ,MP AFZ6FG\] DF5 1.2m x 2.1 m. ,MP 

૦૭  

 (b) Explain the following commands in details: 
1. Elevation         2. Thickness 

07 

 બ GLR[GF Auto CAD SDFg0 lJ:TFZ5}J”S ;DHFJMP 
1. Elevation         2. Thickness 

૦૭ 
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