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Seat No.: _____                                                      Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
Diploma  Semester –I  Remedial Examination April - 2010 

 

Subject code: 310034   Subject !ame: Mathematics - I  
Date: 22 /04 /2010                    Time: 10.30 am – 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. English version Authentic 

Q.1 (a) 
(i) Solve 

8
64, 4 2

2

x
x y

y

− −= =
=

 
04 

  
ii) Prove that 

2 2 35x xy y+ + =  if 
2 1 2 1

,
2 1 2 1

x y
+ −

= =
− +

 
03 

 (b) (i) Find 1+3+9+...............+2187  03 

  (ii) Find three consecutive numbers of an Arithmetic expression sum  

            is 30 and  product is 750 
04 

Q.2    

 (a) 
(i) Prove that 

6 6

2 3

1 1
1

log log
+ =  

03 

  
(ii) Find the middle term in the expansion 

10
2

3

2

3

x

x

 
+ 

 
using  

            Binomial thm. 

04 

 (b) 
(i) Find the constant term in 

12
2

x
x

 + 
 

 
04 

  (ii) Solve 2 3 1, 4 2x y y x+ = − = using matrix.  03 

  OR  

 (b) 
(i) Find the approximate value of 

3

1

997
using binomial theorem. 

04 

  
(ii) If A=

a b

c d

 
 
 

 then prove that 
2 ( ) ( ) 0A a d A ad bc I− + + − =  

03 

    

Q.3    

 (a) 

(i) If 

2 3 1

5 0 4

2 2 1

A

− 
 =  
  

 , 

1 2 5

0 3 4

8 7 1

B

− 
 =  
  

 find AB, BA   

04 

  (ii) prove that the  angle between the vectors 2i j+  and 3i j k+ +   

            is    
1 46

sin
55

−
 

03 

 (b) (i) If  a = (3, -1, -4), b = (-2, 4, -3), c = (-1, 2, -1) then find |3a-2b+4c| 03 

  ii)  Constant forces 3 2i k j+ −  and 3i j k+ −  acting on a practice  

     displace it  from the point 2 3i j k+ +  to the point 5 2 3i j k+ + . Find  

     out the total work done by the forces. 

04 

  OR  
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Q.3 (a) 

(i) If 

2 1 2

2 2 1

1 2 2

A

 
 =  
  

 find A
2
 –2A – I.  

04 

  (ii) For what values of p  the vactors 2 3i j k+ −  and 3pi j k− +  are  

             Mutually  perpendicular?  

03 

 (b) (i) If 5 7 2 , 3 2A i j k B i j k= + − = + −  then find unit vector  

            perpenducular to A & B.  

04 

  (ii) If |x| = |y| then prove that ( )x y+ and ( )x y− are perpendicular to     

             Each other. If ,x y are in R3
.  

03 

Q.4    

 (a) 
(i) Prove that 

tan sec 1 sin 1

tan sec 1 cos

θ θ θ
θ θ θ

+ − +
=

− +
 

03 

  (ii) Prove that sin 407 . sin 133 + sin 377 . sin 223=1  04 

 (b) (i) Prove that 

  
( )
( )

( )
( )

( )
( )

sin tan cos
2 2 2

1
cos cot sec

ecπ π πθ θ θ

θ π π θ π θ

− − +
+ + = −

− − +
 

03 

  (ii) Prove that (1 tan 25)(1 tan 20) 2+ + =  04 

  OR  

Q. 4 (a) (i) Prove that (sec tan 1)(sec tan 1) 2 tanθ θ θ θ θ+ − − + =  03 

  
(ii) Prove that 

3

2

3tan tan
tan3

1 3tan

θ θ
θ

θ
−

=
−

 
04 

 (b) (i) Prove that 1cos20 cos60 cos100 cos140
2

+ + + =  03 

  (ii) Prove that 
1 1sin cos

2
x x π− −× =   | | 1x ≤  02 

  
(iii) Prove that 

1 12 12
2 tan tan

3 5

− −=  
02 

    

Q.5    

 (a) (i) Draw the graph of cosy x=  0 x π≤ ≤  04 

  (ii) For adate angle ∆ABC prove that in usual notation  

  

2 2 2

cos
2

b c a
A

bc

+ + −
=  

03 

 (b) (i) Find R, r, ∆ if a=13, b=14, c=15 03 

  (ii) The height of the tower is 100 m. The angle of elevation of hill 

 measured from the top and foot of the tower are respectively 

 30
0
 and 45

0
 find the height of the hill. 

04 

  OR  

Q.5 (a) (i) Draw te graph of sin 2y x=     0 x π≤ ≤  04 

  (ii) For acute angle ∆ABC P.T. cos cosa b C c B= +  03 

 (b) (i) Solve the ∆ABC having C=90
0
, a=5.5 , b=4.7  03 

  (ii) Two pillars of Equal heights stand opposite each other on either 

              side of  road 30m wide. At a point on the road between the pillars,   

              the angle of  elevation of the tops of the two pillars are observed to   

              be 
1tan 1−

 and  
1 1tan

2
−

 find the height of the pillar.  

04 

 

************ 
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5|`Gv!5|`Gv!5|`Gv!5|`Gv!    V 
(i) pS[,M 

8
64, 4 2

2

x
x y

y

− −= =
=

 
04 

     
(ii) ;FlAT SZM S[ 2 2 35x xy y+ + =  if 

2 1 2 1
,

2 1 2 1
x y

+ −
= =

− +
 

03 

 A (i) 1+3+9+...............+2187 D[/JMP  03 

  (ii) ;DF\TZ z[l6GL +6 S|lDS ;\bIFVM V[JL D[/JM S[ H[GM ;ZJF/M 30 CMI VG[ U]6FSFZ 
             750 YFIP 

04 

    

5|`GvZ5|`GvZ5|`GvZ5|`GvZ    V 
(i) ;FP SZM S[ 

6 6

2 3

1 1
1

log log
+ =  

03 

     
(ii) lä5NL 5|D[IGM p5IMU SZLG[ 

10
2

3

2

3

x

x

 
+ 

 
GF\ lJ:TZ6DF\YL DwID5N XMWMP 

04 

 A 
(i) 

12
2

x
x

 + 
 

GF\ lJ:TZ6DF\ VR/5N XMWMP  
04 

  z[l6SGM p5IMU SZL 2 3 1, 4 2x y y x+ = − = pS[,MP 03 

  VYJFVYJFVYJFVYJF  

 A 
(i) lä5NL 5|D[IGM p5IMU SZLG[ 

3

1

997
 G]\ VFXZ[ D}<I XMWMP 

04 

  
(ii) A=

a b

c d

 
 
 

 CMI TM ;FlAT SZM S[ 2 ( ) ( ) 0A a d A ad bc I− + + − =   
03 

5|`Gv#5|`Gv#5|`Gv#5|`Gv#       

       

 V 

(i) If 

2 3 1

5 0 4

2 2 1

A

− 
 =  
  

 , 

1 2 5

0 3 4

8 7 1

B

− 
 =  
  

 CMI TM4 AB, BA XMWMP  

 

04 

  
(ii)     ;lNXM 2i j+  VG[ 3i j k+ +  JrR[GM B}6M 1 46

sin
55

− K[ V[D ;FlAT SZMP 
03 

 A (i) HM  a = (3, -1, -4), b = (-2, 4, -3), c = (-1, 2, -1) CMI TM4 |3a-2b+4c| 03 

  (ii)       VR/ A/M 3 2i k j+ −  VG[ 3i j k+ − S6 5Z ,FU[ K[ T[ S6G]\ lA\N] 2 3i j k+ +
            YL lA\N] 5 2 3i j k+ + ;]WL :Y/F\TZ SZ[ TM A/M äFZF YI[, SFI" XMWMP 

04 

    

  VYJFVYJFVYJFVYJF  

5|`5|`5|`5|`Gv#Gv#Gv#Gv#       

 V 

(i) 

2 1 2

2 2 1

1 2 2

A

 
 =  
  

 CMI TM A2
 –2A – I XMWMP 

04 

  (ii) p  GL S. lS\DT DF8[ 2 3i j k+ − , 3pi j k− +  5Z:5Z ,\A YFI m 03 

 A (i) 5 7 2 , 3 2A i j k B i j k= + − = + −  GF\ ;DT,G[ ,\A V[SD ;lNX XMWMP 04 

  (ii) HM |x| = |y| CMI TM ;FlAT SZM S[ ( )x y+ VG[ ( )x y− 5Z:5Z ,\A ;lNXM K[P 03 

    

5|`Gv$5|`Gv$5|`Gv$5|`Gv$       

 V 
(i) ;FlAT SZM S[ 

tan sec 1 sin 1

tan sec 1 cos

θ θ θ
θ θ θ

+ − +
=

− +
 

03 

  (ii) ;FlAT SZM S[ sin 407 . sin 133 + sin 377 . sin 223=1 04 



 4 

 A (i) ;FlAT SZM S[ 

  
( )
( )

( )
( )

( )
( )

sin tan cos
2 2 2

1
cos cot sec

ecπ π πθ θ θ

θ π π θ π θ

− − +
+ + = −

− − +
 

03 

  (ii) ;FlAT SZM S[ (1 tan 25)(1 tan 20) 2+ + =  04 

     VYJFVYJFVYJFVYJF  

5|`Gv$5|`Gv$5|`Gv$5|`Gv$       

 V (i) ;FlAT SZM S[ (sec tan 1)(sec tan 1) 2 tanθ θ θ θ θ+ − − + =  03 

  
(ii) ;FlAT SZM S[ 

3

2

3tan tan
tan3

1 3tan

θ θ
θ

θ
−

=
−

 
04 

 A (i)         ;FlAT SZM S[ 1cos20 cos60 cos100 cos140
2

+ + + =   03 

  (ii)         ;FlAT SZM S[ 1 1sin cos
2

x x π− −× =    02 

  
(iii) ;FlAT SZM S[ 1 12 12

2 tan tan
3 5

− −=  
02 

5|`Gv55|`Gv55|`Gv55|`Gv5       

 V (i) cosy x=  VF,[B NMZM 04 

  (ii) l+SM6 ∆ABC  DF\ ,W]SF[6 DF8[ 5|Rl,T ;\S[TF[DF\ ;FlAT SZM S[ 

     
2 2 2

cos
2

b c a
A

bc

+ + −
=  

03 

 A (i) HM a=13, b=14, c=15 TM R, r, ∆ XMWMP 03 

  (ii) 100 DLP p\RF 8FJZGL VG[ Tl/I[YL V[S 5J"T 8MRGF\ pt;[RSM6M VG]S|D[  300
 and  

             45
0
  K[P TM 5J"TGL p\RF. XMWMP 

04 

  VYJFVYJFVYJFVYJF  

5|5|5|5|`Gv5`Gv5`Gv5`Gv5       

 V (i) sin 2y x= GM VF,[B NMZMP    0 x π≤ ≤  04 

  (ii) l+SM6 ∆ABC DF\ ,W]SF[6 DF8[ 5|Rl,T ;\S[TF[DF\ ;FlAT SZM  

            cos cosa b C c B= +  
03 

 A (i)         HIFZ[ C=90
0
, a=5.5 , b=4.7 CMI TM ∆ABC pS[,MP  03 

  (ii)    A[ ;ZBL p\RF.GF\ YF\E,F JrR[G]\ V\TZ 30  DL8Z K[P A\G[ YF\E.FVF[GF\ Tl/IFG[ HF[0TL Z[BF  

         5ZGF\ SM. V[S lA\N]YL YF\E,FVMGL 8MRGF\ pt;[WSM6M VG]S|D[ 1tan 1−
 VG[  1 1tan

2
−

  

          K[P TM YF\E,FGL p\RF. XMWMP 

04 

 

************ 

 


