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Seat No.: _____                                                                                    Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
Diploma  Sem-I  [Common] examination January 2009 

Subject code:310034                                          Subject Name: Mathematics - I 
Date: 09 / 01 /2009                                 Time:  11:00am-1:30pm 

Instructions:         Total Marks: 70 
1. Attempt all questions.  
2. Make suitable assumptions wherever necessary. 
3. Figures to the right indicate full marks. 
4.  Use graph paper to draw graph 
5.  Use of scientific calculator is prohibited. Simple calculator is allowed. 

 
 

Q:1 
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(2) Prove that     0
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 [b](1) For an A.P. T3=21 and T21= 3.  Find T24  and S24 
 

04 

 (2) Find the sum of first n terms of the series 9+99+999+……… 
 

03 

 

Q:2 
 

[a](1) Prove that      (x))( x)( x) (x (x)
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(2) Find the 7th term in the Binomial expansion of 
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[b](1) Find the constant  term in the Binomial expansion of 
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 (2) Solve the given equations using matrix method     5x + 3y = 11 and 3x – 2y = -1 
 

03 

OR 
 [b](1) Using binomial theorem  prove that  (x+2)5 – (x-2)5 = 20x4 + 160 x2 + 64  
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(2) For matrices 
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

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 Find 2A-4B+C 
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Q:3 

 
 

[a] For matrices 



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 show that AB=AC 
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 [b] If a=(3,-1,-4), b=(-2,4,-3) and c=(-1,2,-1) then find |3a-2b+4c| 
 

04 

 [c] A particle moves from the point 3i-2j+k to the point i+3j-4k under the effect of  
constant forces i-j+k, i+j-3k and 4i+5j-6k. Find the work done. 
  

05 

OR 
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Q:3 

 
 

[a] If  




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

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

=
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A  prove that A2-4A-5I=O 
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 [b] If x,y and z are mutually perpendicular, then prove that |x|2+|y|2+|z2|=|x+y+z|2 
 

04 

 [c] If a=2i-3j+4k and b=i-j+k find unit vector perpendicular to a+b and a-b 
 

05 

Q:4 [a](1) Prove that  cos6θ + sin6
θ=1-3sin2

θcos2θ  03 
  

(2) Prove that cot
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 [b](1) Prove that tan500= tan400 +2 tan100  
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(2) Prove that θ
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OR 
 

Q:4 
 

[a](1) Prove that θecθ
ecθθ-
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+
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(2) 
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[b](1) Prove that 0
coscos

sin

coscos

sin
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sin =−+−+−
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B)(A
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  (2) Prove that 4sin2A sin(600+2A) sin(600-2A)=sin6A 
 

04 

Q:5 [a] Draw the graph of y=sinx, π≤≤ x0  
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[b](1) For acute angled ABC∆  prove that 
C

c

B

b

A

a

sinsinsin
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 (2) In ABC∆  a=4,b=5 and c=7. Find R, r  and ∆  
 

03 

 [c] The angle of depression of the top and the foot of a tower as observed from the 
peak of a hill 60 meters high are 300 and 600 respectively. Find the height of the 
tower. 
 

04 

OR 
 

Q:5 
 

[a] Draw the graph of y=cos2x, 
2

0
π≤≤ x  

 

04 

 [b](1) For acute angled ABC∆  prove that AbBac coscos +=  
 

03 

 (2) In ABC∆  A=300, b= 3  and c=2. Find the solution of ABC∆  03 

 [c] A person standing on the bank of river observes that the angle subtended by the 
top of a tree on the opposite bank is 600. When he moves 40 meters away from 
the bank, he finds the angle to be 300. Find the breadth of the river. 

04 

________________
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U]HZFT 8[SGF[,FU]HZFT 8[SGF[,FU]HZFT 8[SGF[,FU]HZFT 8[SGF[,F[ÒÒÒÒS, I]lGJ;L"8LS, I]lGJ;L"8LS, I]lGJ;L"8LS, I]lGJ;L"8L 
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lJQFI SM0 lJQFI SM0 lJQFI SM0 lJQFI SM0 oooo #!__#$     #!__#$     #!__#$     #!__#$                                lJQFIG] GFD                            lJQFIG] GFD                            lJQFIG] GFD                            lJQFIG] GFDoD[Y[D[8LS; v ! 
TFZLB TFZLB TFZLB TFZLB                 o _) q _! q  Z__)                             ;DI  ;DI  ;DI  ;DI  oooo  !!P__ YL !#P#_!!P__ YL !#P#_!!P__ YL !#P#_!!P__ YL !#P#_ 

S], U]6o *_S], U]6o *_S], U]6o *_S], U]6o *_ 
;}RGF;}RGF;}RGF;}RGF: 

1. AWFH 5|`GF[GF HJFA VF5JF OZHLIFT K[PAWFH 5|`GF[GF HJFA VF5JF OZHLIFT K[PAWFH 5|`GF[GF HJFA VF5JF OZHLIFT K[PAWFH 5|`GF[GF HJFA VF5JF OZHLIFT K[P.  
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4. 5|`G5+GL V5|`G5+GL V5|`G5+GL V5|`G5+GL V\\\\U|[HL 5|T VFWFZE}T U6JLPU|[HL 5|T VFWFZE}T U6JLPU|[HL 5|T VFWFZE}T U6JLPU|[HL 5|T VFWFZE}T U6JLP 
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 sZf 
;FlAT SZF[ S[ 0
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    sAf   
    s!f ;DF\TZ z[6L DF8[. T3=21 VG[ T21= 3.CF[I TF[  T24  and S24 XF[WF[ 

 
04 

    sZf 9+99+999+………z[-L GF 5|YD n 5NF[GF[ ;ZJF/F[ XF[WF[ 
 

03 

5|`GPZ5|`GPZ5|`GPZ5|`GPZ sVf   
 s!f ;FlAT SZF[ S[ 

(x))( x)( x) (x (x)
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


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 sZfP 5x + 3y = 11 and 3x – 2y = -1 GF[ pS[, z[6LSGL ZLT[ XF[WF[  03 
  VYJFVYJFVYJFVYJF  
 sAf   
 s!f lN|5NL 5|D[IGL DNNYL ;FlAT SZF[ S[  (x+2)5 – (x-2)5 = 20x4 + 160 x2 + 64 04 
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 sAf HF[  a=(3,-1,-4), b=(-2,4,-3) VG[ c=(-1,2,-1) TF[  |3a-2b+4c XF[WF[ 04 
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 sSf VR/ A/F[  3i-2j+k    VG[ i+3j-4k   GL V;Z T/[ V[S S6 i-j+k, I+j-3k   YL 
4i+5j-6k  ;]WL UlT SZ[ TF[ YI[, SFI" XF[WF[ 
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  VYJFVYJFVYJFVYJF     
5|`GP#5|`GP#5|`GP#5|`GP# sVf 
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
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 sAf ;lNX x,y,z 5Z:5Z ,\A CF[I TF[ ;FlAT SZF[ S[  |x|2+|y|2+|z2|=|x+y+z|2 04 
 sSf HF[ a=2i-3j+4k VG[ b=i-j+k   TF[  a+b VG[ a-b G[ ,\A V[SD ;lNX  XF[WF[ 05 

5|`Gv$5|`Gv$5|`Gv$5|`Gv$ sVf      
 s!f ;FlAT SZF[ S[  cos6θ + sin6

θ=1-3sin2
θcos2θ 03 

 sZf 
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 sAf   
 s!f ;FlAT SZF[ S[  tan500= tan400 +2 tan100 03 
 sZf 

;FlAT SZF[ S[ θ
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2cos2sin1 =
++
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  VYJFVYJFVYJFVYJF  
5|`Gv$5|`Gv$5|`Gv$5|`Gv$ sVf      
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 sZf 

;FN]~5 VF5F[
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 sAf   
 s!f 

;FlAT SZF[ S[  0
coscos

sin
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sin =−+−+−
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 sZf ;FlAT SZF[ S[  4sin2A sin(600+2A) sin(600-2A)=sin6A 04 
5|`Gv55|`Gv55|`Gv55|`Gv5 sVf y=sinx, π≤≤ x0  GF[ VF,[B NF[ZM 04 

 sAf   
 s!f 

,W]SF[6 ABC∆   DF8[ ;FlAT SZF[ S[  
C

c
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A
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 sZf     ABC∆ DF8[ a=4,b=5 VG[[  c=7 CF[I TF[  R, r  VG[ ∆   XF[WF[ 03 
 sSf V[S 8[SZLGL 8F[R 5ZYL V[S 8FJZGL 8F[R VG[ T/LIFGF[ VJZF[W VG]S|D[ 300 VG[ 600 K[P 

8[SZLGL p\RF.  DL8Z 60 DL8Z CF[I TF[ 8FJZGL p\RF. XF[WF[ 
04 

  VYJFVYJFVYJFVYJF     
5|`Gv55|`Gv55|`Gv55|`Gv5 sVf 

y=cos2x, 
2

0
π≤≤ x  GF[ VF,[B NF[ZF[  
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 sAf   
 s!f ,W]SF[6 ABC∆   DF8[ ;FlAT SZF[ S[ AbBac coscos +=  03 
  sZf ABC∆ DF8[   A=300, b= 3   VG[  c=2 TF[ ABC∆  GF[ pS[, XF[WF[ 03 

 sSf GNL lSGFZ[ pE[,F V[S jIlSTG[ ;FD[ lSGFZ[ ZC[,F hF0GL 8F[RGF[ pt;[3 600 DF,]D 50[ K[P 
T[ lSGFZFYL 40  DL8Z N}Z HFI K[ tIFZ[ VF hF0GL 8F[RGF[ pt;[WSF\6 300  DF,]D 50[ K[ TF[ 
GNLGL 5CF[/F. XF[WF[ 
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