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Seat No.: ________                                                      Enrolment No.______________ 
 

GUJARAT TECHNOLOGICAL UNIVERSITY 
Diploma Engineering - SEMESTER – I • EXAMINATION – WINTER 2012 

 
Subject code: 310034 Date:  08/01/2013 
Subject Name: Mathematics-I 
Time: 02.30 pm - 05.00 pm Total Marks: 70 
Instructions: 

1. Attempt any five questions.  
2. Make suitable assumptions wherever necessary. 
3. Figures to the right indicate full marks. 
4. English version is considered to be Authentic 

  
Q.1 (a) Fill in the Blanks 10 

  (1) 2log 8 =___________  
  (2) If log log 2 log18x x+ =  then x=________  
  (3) The geometric mean of 3 and 12=_______  
  (4) If 0.1, 1 and c are in G.P. then c=________  
  (5) If  35 5 rC C=  and  r≠3  then r=_______  
  

(6) No of terms in the expansion of  
51x

x
⎛ ⎞+⎜ ⎟
⎝ ⎠

=________ 
 

  (7) 2 2sin cosθ θ+ = ______  
  (8) sin(1800 + θ)=_______  
  

(9) 1sin x− + ________=
2
π   

  (10) Period of sin(2x+3)=________  
 (b) 

Prove that 
2 3

1 1 1
log 6 log 6

+ =  02 

 (c) For G.P. 1,3,9,……… if Tn=2187 then find n. 02 
    

Q.2 (a) (1) Prove that 2 3 4
2 3 4log log log log 4loga aa a a

x x x x x+ + + =  04 
  

(2) Prove that 
6 12 8

1 1 1 2
log 24 log 24 log 24

+ + =  03 

 (b) (1) Find the sum of first n terms of  3+33+333+………. 04 
  (2) Find three geometric mean between 6 and 486 03 
    

Q.3 (a) (1) Find the coefficient of x6 in the expansion of 
923 1

2 3
x

x
⎛ ⎞

−⎜ ⎟
⎝ ⎠

 
04 

  
(2) Find the middle term in the expansion of 

82 2
2
x

x
⎛ ⎞

−⎜ ⎟
⎝ ⎠

 
03 

 

(b) (1) If 
1 2 2
2 1 2
2 2 1

A
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

 then show that A2-4A-5I=0. 

04 
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(2) If 

1 2 1 1 2 1 2 1 2
1 3 2 , 0 1 1 and 0 1 0

0 1 1 2 2 2 4 3 1
A B C

− − −⎡ ⎤ ⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥ ⎢ ⎥= − = − =⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥ ⎢ ⎥− −⎣ ⎦ ⎣ ⎦ ⎣ ⎦

then find 

2A-B+C. 

03 

    

Q.4 (a) (1) If 
1 1 1
2 1 0
1 0 1

A
−⎡ ⎤

⎢ ⎥= −⎢ ⎥
⎢ ⎥⎣ ⎦

 then find A-1. 

04 

  (2) Solve the given equations using matrix method, 3x-y=1 and x+2y=5. 03 
 (b) (1) A particle moves from (-1,2,1) to (2,3,-1) under the effect of the forces 

(1,2,1) and (2,-1,0). Find the work done. 
04 

  (2) If (1,1,1),  (2,1, 2),  ( 1,0,3)a b c= = = − then find 2a b c+ −  03 

    
Q.5 (a) (1) Find unit vector perpendicular to (3,1,2) and  (2, 2,4)a b= = −  04 

  (2) Find the angle between the vectors (1,2,4) and  (3,1,2)a b= =  03 
 (b) 

(1) Prove that 3 5 7 9cot cot cot cot cot 1
20 20 20 20 20
π π π π π

=  04 

  
(2) prove that sec 2sin 1 tan

sin cos
θ θ θ
θ θ
+

= +
+

 03 

    
Q. 6 (a) (1) Draw the graph of y=sinx, 

2 2
xπ π

− ≤ ≤  04 

  

(2)Simplify 
( ) ( ) ( )

sin tan cos
2 2 2

cos cot sec

ecπ π πθ θ θ

π θ π θ π θ

⎛ ⎞ ⎛ ⎞ ⎛ ⎞− + +⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠+ +

− + +
 

03 

 (b) (1) Prove that cosAsin(B-C)+cosBsin(C-A)+cosCsin(A-B)=0 04 
  

(2) Prove that 1 sin 2 cos 2 tan
1 sin 2 cos 2

A A A
A A

+ −
=

+ +
 03 

    
Q. 7 (a) (1) Draw the graph of y=cosx, 0 x π≤ ≤  04 

  
(2) Prove that cos cos3 cos5 cot 3

sin sin 3 sin 5
A A A A
A A A
+ +

=
+ +

 03 

 (b) (1) For acute angled ΔABC prove sine rule in standard notations. 04 
  

(2) Prove that 1 1 11 1 1tan tan tan
3 7 2

− − −⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

 
03 

 
*************** 
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Q.1 (a) ખાલી જƊયાȶરૂો 10 

  (1) 2log 8 =___________  
  (2) જો log log 2 log18x x+ =  તો x=________  

  (3) 3 અને 12 નો સમȤણુોતર મƚયક=_______  

  (4) જો  0.1, 1 અને c  G.P. મા હોય તો  c=________  

  (5) જો  35 5 rC C=  અને  r≠3  તો  r=_______  

  
(6)  

51x
x

⎛ ⎞+⎜ ⎟
⎝ ⎠

ના િવƨતરણમા Ȣુલ પદની સƉંયા=________ 
 

  (7) 2 2sin cosθ θ+ = ______  
  (8) sin(1800 + θ)=_______  
  

(9) 1sin x− + ________=
2
π   

  (10) sin(2x+3) ȵ ુઆવત½માન=________  

 (b) 
સા�બત કરો ક° 

2 3

1 1 1
log 6 log 6

+ =  02 

 (c) G.P. 1,3,9,……… માટ° Tn=2187 તો  n શોધો. 02 

    
Q.2 (a) (1) સા�બત કરો ક° 2 3 4

2 3 4log log log log 4loga aa a a
x x x x x+ + + =  04 

  
(2) સા�બત કરો ક° 

6 12 8

1 1 1 2
log 24 log 24 log 24

+ + =  03 

 (b) (1) 3+33+333+………ના ̆થમ n પદોનો સરવાળો શોધો. 04 

  (2) 6 અને 486 વƍચે ́ણ સમȤણુોતર મƚયક મેળવો. 03 

    
Q.3 

(a) (1) 
923 1

2 3
x

x
⎛ ⎞

−⎜ ⎟
⎝ ⎠

ના િવƨતરણમા  x6 નો સહȤણુક શોધો. 
04 

  
(2)  

82 2
2
x

x
⎛ ⎞

−⎜ ⎟
⎝ ⎠

 ના િવƨતરણȵ ુ મƚયમપદ શોધો. 
03 

 

(b) (1) જો 
1 2 2
2 1 2
2 2 1

A
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

 તો બતાવો ક° A2-4A-5I=0. 

04 

  
(2) જો 

1 2 1 1 2 1 2 1 2
1 3 2 , 0 1 1 , 0 1 0

0 1 1 2 2 2 4 3 1
A B C

− − −⎡ ⎤ ⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥ ⎢ ⎥= − = − =⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥ ⎢ ⎥− −⎣ ⎦ ⎣ ⎦ ⎣ ⎦

 તો      

2A-B+C શોધો.. 

03 
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Q.4 

(a) (1) જો 
1 1 1
2 1 0
1 0 1

A
−⎡ ⎤

⎢ ⎥= −⎢ ⎥
⎢ ⎥⎣ ⎦

 તો A-1 શોધો. 

04 

  (2) આપેલા સમીકરણ નો ̒ે�ણકની મદદથી ઉક°લ શોધો, 3x-y=1 અને 
x+2y=5. 

03 

 (b) (1) બળો (1,2,1) અને (2,-1,0) ની અસર તળે એક કણ ȵ ુ�બƛȳુ(-1,2,1) થી 

�બƛȳુ(2,3,-1) Ʌધુી ƨથાનાતંર થાય છે. થયેલ કાય½ શોધો. 

04 

  (2) જો (1,1,1),  (2,1, 2),  ( 1,0,3)a b c= = = − તો 2a b c+ −  શોધો 03 

    
Q.5 (a) (1)  (3,1, 2)a =  અને (2, 2,4)b = −  ને એકમ લબં સ�દશ શોધો. 04 

  (2) (1,2,4) a = અને (3,1,2)b =  વƍચે નો ȣણૂો શોધો. 03 

 (b) (1) સા�બત કરો ક° 3 5 7 9cot cot cot cot cot 1
20 20 20 20 20
π π π π π

=  04 

  
(2) સા�બત કરો ક° sec 2sin 1 tan

sin cos
θ θ θ
θ θ
+

= +
+

 03 

    
Q. 6 (a) 

(1) y=sinx, 
2 2

xπ π
− ≤ ≤  નો આલેખ દોરો. 04 

  

(2)સાȳુȿુપ આપો 
( ) ( ) ( )

sin tan cos
2 2 2

cos cot sec

ecπ π πθ θ θ

π θ π θ π θ

⎛ ⎞ ⎛ ⎞ ⎛ ⎞− + +⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠+ +

− + +
 

03 

 (b) (1) સા�બત કરો ક° cosAsin(B-C)+cosBsin(C-A)+cosCsin(A-B)=0 04 

  
(2) સા�બત કરો ક° 1 sin 2 cos 2 tan

1 sin 2 cos 2
A A A
A A

+ −
=

+ +
 03 

    
Q. 7 (a) (1) y=cosx, 0 x π≤ ≤  નો આલેખ દોરો. 04 

  
(2) સા�બત કરો ક° cos cos3 cos5 cot 3

sin sin 3 sin 5
A A A A
A A A
+ +

=
+ +

 03 

 (b) (1) લȥકુોણ  ΔABC માટ° ̆મા�ણત સકં°તમા sin નો િનયમ સા�બત કરો. 04 

  
(2) સા�બત કરો ક° 1 1 11 1 1tan tan tan

3 7 2
− − −⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

 
03 

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

 
 


