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Seat No.: _____                                                      Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
Diploma  Semester –I  Regular / Remedial  Examination January - 2011 

 

Subject code:310034 

Subject Name: Mathematics-I 
Date: 20 /01 /2011                             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 is Authentic 
 

Q.1 (a)      
(i)   For  a =  9  Prove that   a16
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  =   27             
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(ii)   Prove  that   

30211
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−
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−
  –  
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4

+
 =  0 

03 

 (b) (i)   Prove  that   log10 800 =  2 + 3 log10 2    04 

  (ii)  Solve    log x  +  log  (x – 5)  =  log6 03 

Q.2    

 (a) (i)   The  hypotenuse  of  a  right  angled  triangle  is  15 cm. and  its  

       sides  are  in A.P.  Find  the perimeter  of the triangle . 

04 

 

  (ii)  If  for a G.P.  T8   = 243  and  T5 = 9  then  find  T9 03 

 (b) 

(i)  If  
n
c4  =  

n
c5  then find 7

th
 term in the expansion of  

n
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(ii) Find approximate value of 3 1002  

03 

  OR  

 (b) 
(i)  Find  middle terms in the expansion of  
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04 

 

  (ii) Simplify  

         ( )51−x  + 5 ( )41−x  + 10 ( )31−x  + 10 ( )21−x   +5 ( )1−x + 1 

03 

Q.3    

 (a) 

(i)   Find  inverse of  
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012
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  (ii)  Find  2A + 3B   where 

                               A = 
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621
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421

 and B = 

















−
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432

701

211

 

03 

 (b) (i) Find  the  vector of magnitude 5 which is perpendicular to both 

     vectors   2i – j – 2k  and   4i – 3j – 5k . 

04 

  (ii) If  a  =  5i – 3j + 2k ,  b = 2i + 3j – k  and  c = i + 2j + 3k   

      Then find the value of cba 432 +−  

03 

  OR  
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Q.3 (a) 

(i)  A = 

















−

−

110

123

321

  ,  B = 








−

−

513

121
    Find AB or BA    

     whichever  exit. 

04 

 

 

 

  (ii)  Solve  3x – 2y – 8 = 0 and 4y + 5x = 6  using matrix method. 03 

 (b)  (i)  Show  that  the  angle between the vectors   i + j – k  and   

       2i – 2j + k  is 1sin −  
27

26
 

04 

 

  (ii) Forces  3i – j + 2k and 3j + i – k act on a particle moves from  

       2i + 3j + k  to  k + 2j + 5i under these forces . Find the work   

      done   by  the  forces . 

03 

Q.4    

 (a) 
(i) Evaluate 

( )
( )πθ
πθ
−

−
cos

2/sin
+

( )
( )θπ

θπ
+
+

cot

2/tan
 +

( )
( )θπ

θπ
+
+

sec

2/cosec
  

04 

  (ii) Perimeter  of  the sector of a circle having radius 5 cm is 16 cm .  ind  the   

      angle  of  the sector .. 

03 

 (b) (i)  Prove that   tanα  + tan β  = secα sec β sin( βα + ) 04 

  
(ii) Prove that 

θ
θ

sin

cos1−
 = 

θ
θ

cos1

sin

+
 

03 

  OR  

Q. 4 (a) 
(i)  Evaluate  

( )
( )πθ

πθ
2cos

2/3sin

−
−

 +  
( )

( )θπ
θπ

+
+

eccos

2/3sec
 + 

( )
( )θπ

θπ
+
+

2tan

2/cot
 

04 

 

  
(ii) Prove that  2tan

-1

3

2
  
=  tan

-1

5

12
 

03 

 (b) (i)  Prove that tan70
o
 – tan50

o 
– tan20

o
 = tan70

o
tan50

o
tan20

o 
04 

  
(ii) Prove that   

θ
θ

cos

sin1+
 + 

θ
θ

sin1

cos

+
 =  2secθ  

03 

Q.5    

 (a) 
(i)  Draw the graph of sin

2

x
  ,   0 π2≤≤ x  

04 

  
(ii) Prove that  sin θ

θ
θθ

θ
θ cos

2
tansincos

2
cot +=−  

03 

 (b) (i) The angles of depression of  top and foot of a tower as observed  

     from  the peak of a hill 60 meters high , are  30
o 
and 60

o   

  
    
respectively. Find  height of the tower.  

04 

 

  
(ii) In usual notation prove that  

cba

abc

++
  =  2Rr 

03 

  OR  

Q.5 (a) (i)  Draw the graph of  sinx  ,  ππ ≤≤− x  

      And  find  main period of   sin( 2x + 3 ) 

04   

  
(ii) Prove that  

1sectan

1sectan

++
−+

θθ
θθ

  = tan
2

θ
 

03 

 (b) (i)  The angle of elevation of the top of the tower from the top and 

     bottom of a building of height 100m are 30
o
 and 45

o
 respectively. 

     Find the height of the tower. 

04 

 

  (ii) For ∆ABC    a = 13 ,  b = 8 , c = 7  Find the measure of its  

      greatest  angle . 

03 

*********** 
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5|`Gv!5|`Gv!5|`Gv!5|`Gv!    V 

(i)   જો   a =  9  તો સા�બત કરો ક �   a16
11

[ a  {a (a2

1

) 2

1

} 2

1

] 2

1

  =   27            
��  

     
(ii)   સા�બત કરો ક �   

30211

1

−
  – 

25

3

−
  –  

26

4

+
 =  0 

03 

 A (i)   સા�બત કરો ક �    log10 800 =  2 + 3 log10 2     ��  

  (ii)  ઉકલો �   log x  +  log  (x – 5)  =  log6  03 

    

5|`GvZ5|`GvZ5|`GvZ5|`GvZ    V (i)  કાટકોણ િ�કોણમા ંકણ�� માપ ુ  15 સે.મી. છે અને તેની બા�ઓ સમાતંર ુ      

      ેણીમા ંહોય ,તો િ�કોણની પ$રિમિત શોધો.     

��  

     (ii) સમ'ણો(ર  ુ  ેણી માટ �  T8   = 243  અને  T5 = 9  તો  T9 શોધો. 03 

 A 

(i)  જો  nc4  =  nc5  તો   
n

x

x







 +
2

5

5

4 ના િવ*તરણમા ંસાત+ ંપદ શોધોુ . 

��  

  

(ii) 3 1002  � ંઆસ.  +0ૂય શોધોુ . 
03 

  VYJFVYJFVYJFVYJF  

 A 

(i)  

7

2

3

2







 −
x

x ના િવ*તરણમા ંમ1યમ પદો શોધો. 
�� 

  

  (ii) સા2 3પ આપોુ .  

         ( )51−x  + 5 ( )41−x  + 10 ( )31−x  + 10 ( )21−x   +5 ( )1−x + 1 

03 

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

 V 

(i)    ે�ણક 
















−

−

524

012

321

 નો 4ય*ત  ે�ણક શોધો. 
�� 

  (ii)   2A + 3B  શોધો. 5યા ં 

                               A = 

















−

−

621

530

421

 અને  B = 
















−

−

432

701

211

 

�� 

 A (i) સ$દશો   2i – j – 2k અને   4i – 3j – 5k બનેંને લબં હોય તેવો 5 એકમવાળો   

    સ$દશ શોધો. 

��  

  (ii) જો   a  =  5i – 3j + 2k ,  b = 2i + 3j – k  અને  c = i + 2j + 3k   

      તો cba 432 +−  ની $ક9મત શોધો. 

03 

  VYJFVYJFVYJFVYJF  

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

 V 

(i)  A = 

















−

−

110

123

321

  ,  B = 








−

−

513

121
    AB અથવા BA    

    માથંી ; <કય હોય તે શોધો. 

��  

  

  (ii)  3x – 2y – 8 = 0 અને 4y + 5x = 6  નો ઉકલ  ે�ણકની મદદથી � શોધો. 03 



 4 

 A 

(i)  સ$દશો i + j – k અને  2i – 2j + k  વ=ચેનો ?ણૂો 1sin −

27

26
  છે એમ બતાવો. 

  

��  

  

  (ii) બળો   3i – j + 2k અને  3j + i – kની અસર હઠળ એક કણ� ં*થાનાતંર � ુ    

      2i + 3j + k  થી  k + 2j + 5i  થાય છે. તો થયેલ કાય�  શોધો.. 

03 

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

 V 
(i) $ક9મત શોધો. ( )

( )πθ
πθ
−

−
cos

2/sin
+

( )
( )θπ

θπ
+
+

cot

2/tan
 +

( )
( )θπ

θπ
+
+

sec

2/cosec
  ��  

  (ii) 5 સે.મી. િ�5યા વાળા વA�ળના B(ાશંની પ$રિમિત ુ ુ 16 સે.મી. હોય તો  

    B(ાશંનો ?ણૂો શોધોુ .   

03 

 A (i)  સા�બત કરો ક �    tanα  + tan β   =  secα sec β sin( βα + ) ��  

  
(ii) સા�બત કરો ક �   

θ
θ

sin

cos1−
 = 

θ
θ

cos1

sin

+
 

03 

     VYJFVYJFVYJFVYJF  

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

 V 
(i)  $ક9મત શોધો   ( )

( )πθ
πθ
2cos

2/3sin

−
−

 +  
( )

( )θπ
θπ

+
+

eccos

2/3sec
 + 

( )
( )θπ

θπ
+
+

2tan

2/cot
 ��  

  
(ii) સા�બત કરો ક �   2tan-1 3

2
  
=  tan

-1

5

12
 

03 

 A (i)  સા�બત કરો ક �    tan70o – tan50o – tan20o =  tan70otan50otan20o ��  

  
(ii) સા�બત કરો ક �   

θ
θ

cos

sin1+
 + 

θ
θ

sin1

cos

+
 =  2secθ  

03 

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

 V 
(i)  sin

2

x
  ,   0 π2≤≤ x  નો આલેખ દોરો.  ��  

  
(ii) સા�બત કરો ક �    sin θ

θ
θθ

θ
θ cos

2
tansincos

2
cot +=−  

03 

 A (i) 60મીટર Gચી  ટકરHની ટો� ચ પરથી જોતા એક ટાવરના ંટોચ અને ત�ળયાના ં

    અવસેધકોણ અ�Iમે ુ   30
o  અને  60o  હોય તો ટાવરની Gચાઇ શોધો.  

��  

  
(ii) Kચ�લત સકંતો Kમાણે  સા�બત કરો ક � �    

cba

abc

++
  =  2Rr 

03 

  VYJFVYJFVYJFVYJF  

5|`Gv55|`Gv55|`Gv55|`Gv5    V (i)    sinx  ,  ππ ≤≤− x  નો આલેખ દોરો.  અને   sin( 2x + 3 )� ં +Lય ુ ુ  

     આવત�માન શોધો.  

��  

     
(ii) સા�બત કરો ક �     

1sectan

1sectan

++
−+

θθ
θθ

  =  tan
2

θ
 

03 

 A (i) 100 મીટર Gચા મકાનના ંટોચ અને ત�ળયાથી ટાવરના ટોચનો 

    ઉMસેધકોણ અ�Iમે ુ 30
o
 અને  45o છે. ટાવરની Gચાઇ  શોધો. 

��  

       (ii) ∆ABC  માટ �    a = 13 ,  b = 8 , c = 7  તો સૌથી મોટા ?ણૂા� ું 

    માપ શોધો. . 

03 

    
 

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


