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Seat No.: ________                                                           Enrolment No.___________ 
GUJARAT TECHNOLOGICAL UNIVERSITY 

Diploma Engineering - SEMESTER–I • EXAMINATION – WINTER • 2014 
Subject Code: 3300001 Date: 18-12-2014        
Subject Name: Basic Mathematics 
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. Use of SIMPLE CALCULATOR is permissible. (Scientific/Higher Version not allowed) 
5. English version is authentic. 

 
Q.1  Fill in the blanks using appropriate choice from the given options.                                                  14 
 

1.     Log2 �
1
8
�    =………… 

(a) 3 (b) 1/3  (c) −3  (d) 23  

2.      3log 3 1 =…………….. 
(a) 1  (b) 0  (c) 3  (d) log3 1 

3.     log𝑎𝑎 32 = 5  𝑡𝑡ℎ𝑒𝑒𝑒𝑒 𝑎𝑎 =…………. 
(a) 2 (b) 0  (c) 1  (d) −2 

4.      �3 −8
2    0 �    =……………. 

(a) −16 (b) 16  (c) 13  (d) 0 
5.       𝐼𝐼2= ………….. 

(a) �0 1
1 0� (b) �0 0

1 1� (c) �1 0
1 0� (d) �1 0

0 1� 

6.    Order of  �2 1 5
6 0 1�   is  ……... 

(a) 3x3  (b) 3x2  (c) 2x3  (d) none of these 

7.   If A=�1 2
3 4�   then 𝐴𝐴2=………….. 

(a) � 7 10
15 22� (b) �1 4

9 16�  (c) � 7 15
22 10� (d) � 4 −2

−3 1 � 

8.   Sin  (
𝜋𝜋
2

+ 𝜃𝜃) =…………. 

(a) Sin𝜃𝜃 (b) −Sin𝜃𝜃 (c )Cos 𝜃𝜃 (d) −cose𝑐𝑐𝜃𝜃 
9.    Principal Period of   𝑆𝑆𝑆𝑆𝑒𝑒239° + 𝐶𝐶𝐶𝐶𝐶𝐶239° =………… 

(a) 39° (b) 1  (c) 2𝜋𝜋  (d) not possible 

10.      tan−1 �3
4
�  + tan−1 �4

3
� = ………….. 

(a)  𝜋𝜋
2
      (b) 3  (c) 𝜋𝜋    (d) 0 
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11.        If Sec𝜃𝜃 =3/2     (0<𝜃𝜃 < 𝜋𝜋
2
 )    then tan𝜃𝜃 =……….. 

(a) √13/2 (b) √5/2   (c) 9/4  (d) 2 
12.        The surface area of the cube with side 5.3cm is………….. 

(a) 168.5 𝑐𝑐𝑐𝑐3  (b) 28.9    𝑐𝑐𝑐𝑐3     (c) 168.5 𝑐𝑐𝑐𝑐2 (d) 28.09  𝑐𝑐𝑐𝑐2 
13.        The area of a circle with circumference 176 cm is…………. 

(a) 28𝑐𝑐𝑐𝑐2        (b) 2464𝑐𝑐𝑐𝑐2 (c) 88𝑐𝑐𝑐𝑐2 (d) 2464𝑐𝑐𝑐𝑐3 
14.        Area of the sector of the circle is………… 

(a) 𝜋𝜋𝑟𝑟
2𝜃𝜃

360
 (b)  𝜋𝜋𝑟𝑟2  (c)  𝜋𝜋𝑟𝑟2𝜃𝜃 (d) 𝜋𝜋(𝑟𝑟12 −  𝑟𝑟2

2) 

 

2. (a) Attempt any two  :                                                                                                   6                                                                                

(1)  If   log ( 𝑥𝑥−𝑦𝑦
3

)  =  1
2

   (𝑙𝑙𝐶𝐶𝑙𝑙𝑥𝑥 + 𝑙𝑙𝐶𝐶𝑙𝑙𝑦𝑦)    then prove that   𝑥𝑥2 +  𝑦𝑦2  = 11𝑥𝑥𝑦𝑦 

(2)  A cylindrical tank of petrol pump has capacity 38500 litres. If the diameter of this tank is 
3.5  m      then find its height. 

(3)        Find area of the triangle with sides a = 8cm,  b = 10cm and c = 6 cm. 

(b)         Attempt any two:                                                                                                    8 

(1)        Prove that    1
log 6 24

  +     1
log 12 24

 +    1
log 8 24

 = 2 

(2)        Solve           log 𝑎𝑎
log 8

 =   𝑙𝑙𝐶𝐶𝑙𝑙256
𝑙𝑙𝐶𝐶𝑙𝑙64

     

(3)         The total surface area of a cylinder is 1386   𝑐𝑐𝑐𝑐2. If the curved surface area of this 
cylinder is 9𝑡𝑡ℎ   part of its total surface area then find radius and height of the cylinder. 

3. (a) Attempt any two  :                                                                                                                      6 

(1)         If  A=� 3 1
−1 2�   𝑡𝑡ℎ𝑒𝑒𝑒𝑒 𝑝𝑝𝑟𝑟𝐶𝐶𝑝𝑝𝑒𝑒 𝑡𝑡ℎ𝑎𝑎𝑡𝑡 𝐴𝐴2 −  5𝐴𝐴 + 7𝐼𝐼 = 𝟎𝟎 

(2)         If  A=[1 2 3]    𝑎𝑎𝑒𝑒𝑎𝑎 𝐵𝐵 =  �
4
3
5
�   𝑡𝑡ℎ𝑒𝑒𝑒𝑒 𝑓𝑓𝑆𝑆𝑒𝑒𝑎𝑎 𝐴𝐴𝐵𝐵 𝑎𝑎𝑒𝑒𝑎𝑎 𝐵𝐵𝐴𝐴. 

(3)         If A=�2 3
1 0�    𝑎𝑎𝑒𝑒𝑎𝑎 𝐵𝐵 =  �4 1

2 −3�    𝑡𝑡ℎ𝑒𝑒𝑒𝑒 𝑝𝑝𝑟𝑟𝐶𝐶𝑝𝑝𝑒𝑒 𝑡𝑡ℎ𝑎𝑎𝑡𝑡  (𝐴𝐴 + 𝐵𝐵)𝑇𝑇 = (𝐴𝐴)𝑇𝑇 +  (𝐵𝐵)𝑇𝑇  

  (b) Attempt any two:                                                                                                                          8 

(1)         Solve  3x-2y =8  and  5x + 4y = 6  using matrix method. 

(2)         If  A = �
3 1 2
2 −3 −1
1 2 1

�   𝑡𝑡ℎ𝑒𝑒𝑒𝑒  𝑓𝑓𝑆𝑆𝑒𝑒𝑎𝑎 𝐴𝐴−1. 
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(3)         If  𝐴𝐴𝛼𝛼 =    � 𝐶𝐶𝐶𝐶𝐶𝐶𝛼𝛼 𝑆𝑆𝑆𝑆𝑒𝑒𝛼𝛼
−𝑆𝑆𝑆𝑆𝑒𝑒𝛼𝛼 𝐶𝐶𝐶𝐶𝐶𝐶𝛼𝛼�   𝑡𝑡ℎ𝑒𝑒𝑒𝑒 𝑝𝑝𝑟𝑟𝐶𝐶𝑝𝑝𝑒𝑒 𝑡𝑡ℎ𝑎𝑎𝑡𝑡  𝐴𝐴𝛼𝛼  .𝐴𝐴𝛽𝛽  =  𝐴𝐴𝛼𝛼+𝛽𝛽  

4. (a) Attempt any two  :                                                                                                                        6 

(1)  If the area of the sector of a circle with radius ‘r’ and perimeter ‘p’ is ‘A’ then prove 
that  2𝑟𝑟2 − 𝑝𝑝𝑟𝑟 + 2𝐴𝐴 = 0. 

(2)         Prove that  (Sec𝜃𝜃 − 𝑡𝑡𝑎𝑎𝑒𝑒𝜃𝜃) �1+𝑆𝑆𝑆𝑆𝑒𝑒  𝜃𝜃
1−𝑆𝑆𝑆𝑆𝑒𝑒𝜃𝜃

  =   1. 

(3)          Prove that    𝑆𝑆𝑆𝑆𝑒𝑒  (𝜃𝜃−90°)
𝐶𝐶𝐶𝐶𝐶𝐶  (𝜃𝜃−180°)

 +   𝑇𝑇𝑎𝑎𝑒𝑒  (𝜃𝜃+90°)
𝐶𝐶𝐶𝐶𝑡𝑡  (180°+𝜃𝜃)

 +  𝐶𝐶𝐶𝐶𝐶𝐶𝑒𝑒𝑐𝑐 (90°+𝜃𝜃)
𝑆𝑆𝑒𝑒𝑐𝑐  (180°+𝜃𝜃)

 =  −1. 

  (b) Attempt any two  :                                                                                                                         8 

(1)         Draw the graph of y = 2 cosx  ;  0≤ 𝑥𝑥 ≤  𝜋𝜋. 

(2)         Prove that   
𝑆𝑆𝑆𝑆𝑒𝑒  𝜃𝜃+𝑆𝑆𝑆𝑆𝑒𝑒2𝜃𝜃+𝑆𝑆𝑆𝑆𝑒𝑒3𝜃𝜃
𝐶𝐶𝐶𝐶𝐶𝐶𝜃𝜃+𝐶𝐶𝐶𝐶𝐶𝐶2𝜃𝜃+𝐶𝐶𝐶𝐶𝐶𝐶3𝜃𝜃

 =   𝑇𝑇𝑎𝑎𝑒𝑒2𝜃𝜃. 

(3)         Prove that    tan−1 �1
8
�  +  tan−1 �1

5
�  +  tan−1 �1

2
� =  𝜋𝜋

4
 

5. (a) Attempt any two  :                                                                                                                        6 

(1)         If 𝑎𝑎�  = 2i + j – k  ,  𝑏𝑏� =  i – j + 2k   and  𝑐𝑐̅  = i – 2j + k   then  find   �𝑎𝑎�  +  𝑏𝑏� − 2 𝑐𝑐 ��. 
(2) If    �̅�𝑥 = i – 2j + 3k,     𝑦𝑦�  = −2i  + 3j + k  then  prove  that  (�̅�𝑥 + 𝑦𝑦�) and  (�̅�𝑥 − 𝑦𝑦�)  are  

perpendicular. 
(3)         Find  the  unit  vector  perpendicular  to  the  plane  containing  the  vectors  

       𝑎𝑎�= i – 𝑗𝑗 + 𝑘𝑘  𝑎𝑎𝑒𝑒𝑎𝑎   𝑏𝑏� =2i + 3j − 𝑘𝑘. 

(b)  Attempt any two  :                                                                                                           8 

 (1)        Prove that angle between vectors  3i + j + 2k  and 2i – 2j + 4k  is     sin−1(2/�7). 

 (2)       Under the effect of forces  i + j – 2k  and 2i + 2j – 4k  an object is displaced from i – j to  

3i + k. Then find the work done. 

(3)         If  𝑎𝑎� = 2i – j,     𝑏𝑏�  = i + 3j – 2k  then find  ��𝑎𝑎�  +  𝑏𝑏��  ×  �𝑎𝑎� −   𝑏𝑏���. 

******** 

 

�જુરાતી 

પ.૧. યોગયય િવક્ય્પ પયંર યરા ીયલગયાયગર્ો:      ૧૪  
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(1)    Log2 �
1
8
�    =………… 

          (a) 3    (b) 1/3  (c) −3  (d) 23  

                           (2)       3log 3 1 =…………….. 
              (a)   1 (b) 0  (c) 3  (d) log3 1 

                           (3)       જો log𝑎𝑎 32 = 5 તો  𝑎𝑎 =…………. 

             (a)   2 (b) 0  (c) 1  (d) −2 

              (4)         �3 −8
2    0 �    =……………. 

                (a)  −16 (b) 16  (c) 13  (d) 0 
                     (5)    𝐼𝐼2= ………….. 

                        (a) �0 1
1 0� (b) �0 0

1 1� (c) �1 0
1 0� (d) �1 0

0 1� 

                     (6)          �2 1 5
6 0 1�  �ુ ં�લૂ્  ……...છે 

                          (a) 3x3 (b) 3x2  (c) 2x3  (d) કોઈ નહ� 

                     (7)          જો  A=�1 2
3 4�  તો  𝐴𝐴2=………….. 

                          (a) � 7 10
15 22� (b) �1 4

9 16�  (c) � 7 15
22 10� (d) � 4 −2

−3 1 � 

                      (8)         Sin  (
𝜋𝜋
2

+ 𝜃𝜃) =…………. 

                            (a) Sin𝜃𝜃  (b) −Sin𝜃𝜃 (c )Cos 𝜃𝜃 (d) −cose𝑐𝑐𝜃𝜃 

                      (9)         𝑆𝑆𝑆𝑆𝑒𝑒239° + 𝐶𝐶𝐶𝐶𝐶𝐶239°  �ુ ં  આવતર્મન  ………… છે 

                           (a) 39° (b) 1  (c) 2𝜋𝜋  (d) શ� નથી 

                       (10)         tan−1 �3
4
�  + tan−1 �4

3
� = ………….. 

                       (a) 𝜋𝜋
2

      (b) 3  (c) 𝜋𝜋    (d) 0 

                          (11)        જો Sec 𝜃𝜃 =3/2     (0<𝜃𝜃 < 𝜋𝜋
2

 )  તો  tan𝜃𝜃 =……….. 

                            (a) √13/2 (b) √5/2   (c) 9/4  (d) 2 

  (12)    એક લબંઘન �ની બમ�ુ ં 5.3 સેિ્ છે.તો તે�ુ ં�ુલ �ષૃ્ઠફ......  

   ( a)168.5 𝑐𝑐𝑐𝑐3  (b) 28.9  𝑐𝑐𝑐𝑐3    (c) 168.5 𝑐𝑐𝑐𝑐2(d) 28.09  𝑐𝑐𝑐𝑐2 

  (13)    176 સે્ી લમબંમ વમ્ર્મથંી બનમવેલમ વ�ફુ�ુ ંકેષેફ શો્ો. 

               (a) 28𝑐𝑐𝑐𝑐2        (b) 2464𝑐𝑐𝑐𝑐2 (c) 88𝑐𝑐𝑐𝑐2 (d) 2464𝑐𝑐𝑐𝑐3 
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        (14)        ��ૃમશં�ુ ંકેષેફ =.............. 

               (a) 𝜋𝜋𝑟𝑟
2𝜃𝜃

360
 (b)  𝜋𝜋𝑟𝑟2  (c)  𝜋𝜋𝑟𝑟2𝜃𝜃 (d) 𝜋𝜋(𝑟𝑟12 −  𝑟𝑟2

2) 

પ.૨  (અ)   ગમેયતેયબેયગણો:         ૬  

       (1)    જો   log ( 𝑥𝑥−𝑦𝑦
3

)  =  1
2

   (𝑙𝑙𝐶𝐶𝑙𝑙𝑥𝑥 + 𝑙𝑙𝐶𝐶𝑙𝑙𝑦𝑦)  તો સમ�બત કરો ક� 𝑥𝑥2 + 𝑦𝑦2  = 11𝑥𝑥𝑦𝑦 

      (2)    એક પેટોલપપંની નફમકમર રમકંંની ક્તમ 38500 �લરર છે. જો તેનો વ્મસ 3.5 

્ીરર હો્,તો તેની �ચમઈ શો્ો. 

      (3)  આપેલ િષકોક �ની બમ�ુ ુ a = 8cm  b = 10cm અને  c = 6 cm હો્ તો તે� ુકેષઠફ 

શો્ો. 

         (બ)   ગમેયતેયબેયગણો:         ૮ય

   (1)    સમ�બત કરો ક�   1
log 6 24

  +     1
log 12 24

 +   1
log 8 24

 = 2 

         (2)      સ્ીકરક છોડો:  
log 𝑎𝑎
log 8

 =   𝑙𝑙𝐶𝐶𝑙𝑙256
𝑙𝑙𝐶𝐶𝑙𝑙64

     

       (3)   એક ઘન નફમકમર�ુ ં�ુલ �ષુ્ેફ 1386 સે્ી
2
 છે. તેની વકસપમરં�ુ ંકેષઠફ તેનમ 

�ુલ  �ષુ્ેફનમ એક નવ્મશં � �ુ ંહો્ તો તે  નફમકમરની િષ ્મ શો્ો. 

પ.3  (અ)   ગમેયતેયબેયગણો:         ૬  

       (1)     જો A=� 3 1
−1 2�  તો સમ�બત કરો 𝐴𝐴2 −  5𝐴𝐴 + 7𝐼𝐼 = 𝟎𝟎 

        (2)      જો A=[1 2 3]    અને 𝐵𝐵 =  �
4
3
5
�  તો 𝐴𝐴𝐵𝐵 અને 𝐵𝐵𝐴𝐴 શો્ો. 

                 (3)  જો A=�2 3
1 0�  𝑎𝑎𝑒𝑒𝑎𝑎 𝐵𝐵 =  �4 1

2 −3�  તો સમ�બત કરો(𝐴𝐴 + 𝐵𝐵)𝑇𝑇 = (𝐴𝐴)𝑇𝑇 +   (𝐵𝐵)𝑇𝑇  

           (બ)   ગમેયતેયબેયગણો:         ૮  

(1)   શે�ક�ની રંતે સ્ીકરકોનો નક�લ ્ેફવો. 3x-2y =8 અને 5x + 4y = 6 
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(2)     જો  A = �
3 1 2
2 −3 −1
1 2 1

�   તો 𝐴𝐴−1  શો્ો . 

(3)    જો  𝐴𝐴𝛼𝛼 =    � 𝐶𝐶𝐶𝐶𝐶𝐶𝛼𝛼 𝑆𝑆𝑆𝑆𝑒𝑒𝛼𝛼
−𝑆𝑆𝑆𝑆𝑒𝑒𝛼𝛼 𝐶𝐶𝐶𝐶𝐶𝐶𝛼𝛼�  તો સમ�બત કરો  𝐴𝐴𝛼𝛼  .𝐴𝐴𝛽𝛽  =  𝐴𝐴𝛼𝛼+𝛽𝛽  

 
 

પ.૪.               (અ)   ગમેયતેયબેયગણો:         ૬  

              (1)       એક ‘r’ િષ ્મવમફમ વ�ફુનમ ા�ૃમશંની પ રિ્િત ‘p’ અને કેષેફ ‘A’ હો્ તો 

સમ�બત કરો ક�  2𝑟𝑟2 − 𝑝𝑝𝑟𝑟 + 2𝐴𝐴 = 0. 

                           (2)       સમ�બત કરો:    (Sec𝜃𝜃 − 𝑡𝑡𝑎𝑎𝑒𝑒𝜃𝜃) �1+𝑆𝑆𝑆𝑆𝑒𝑒  𝜃𝜃
1−𝑆𝑆𝑆𝑆𝑒𝑒𝜃𝜃

  =   1. 

                           (3)      સમ�બત કરો:    𝑆𝑆𝑆𝑆𝑒𝑒  (𝜃𝜃−90°)
𝐶𝐶𝐶𝐶𝐶𝐶  (𝜃𝜃−180°)

 +   𝑇𝑇𝑎𝑎𝑒𝑒  (𝜃𝜃+90°)
𝐶𝐶𝐶𝐶𝑡𝑡  (180°+𝜃𝜃)

 +  𝐶𝐶𝐶𝐶𝐶𝐶𝑒𝑒𝑐𝑐 (90°+𝜃𝜃)
𝑆𝑆𝑒𝑒𝑐𝑐  (180°+𝜃𝜃)

 =  −1. 

                (બ)   ગમેયતેયબેયગણો:         ૮  

(1)       y = 2 cosx  ;  0≤ 𝑥𝑥 ≤  𝜋𝜋  નો આલેખ દોરો. 

(2)      સમ�બત કરો :   
𝑆𝑆𝑆𝑆𝑒𝑒  𝜃𝜃+𝑆𝑆𝑆𝑆𝑒𝑒2𝜃𝜃+𝑆𝑆𝑆𝑆𝑒𝑒3𝜃𝜃
𝐶𝐶𝐶𝐶𝐶𝐶𝜃𝜃+𝐶𝐶𝐶𝐶𝐶𝐶2𝜃𝜃+𝐶𝐶𝐶𝐶𝐶𝐶3𝜃𝜃

 =   𝑇𝑇𝑎𝑎𝑒𝑒2𝜃𝜃. 

(3)      સમ�બત કરો :  tan−1 �1
8
�  +  tan−1 �1

5
�  +  tan−1 �1

2
� =  𝜋𝜋

4
 

 

પ.૫.               (અ)   ગમેયતેયબેયગણો:         ૬  

(1)     જો 𝑎𝑎�  = 2i + j – k  , 𝑏𝑏� =  i – j + 2k  and  𝑐𝑐̅  = i – 2j + k   તો  �𝑎𝑎� + 𝑏𝑏� − 2 𝑐𝑐 �� શો્ો. 

(2)  જો �̅�𝑥 = i – 2j + 3k,     𝑦𝑦�  = −2i  + 3j + k  તો સમ�બત કરો ક�  (�̅�𝑥 + 𝑦𝑦�) અને  (�̅�𝑥 − 𝑦𝑦�)  

પરસપર લબં છે. 

(3)    સ દશો  𝑎𝑎�= i – 𝑗𝑗 + 𝑘𝑘  તથમ   𝑏𝑏� =2i + 3j –  𝑘𝑘 ને સ્મવતમ સ્તલને લબં એ�્ સ દશ 

્ેફવો. 
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                     (બ)   ગમેયતેયબેયગણો:         ૮  

                (1)    સમ�બત કરો ક�   3i + j + 2k  અને 2i – 2j + 4k  વચચેનો �કૂો  sin−1(2/�7)  છે 

         (2)       એક પદમથર પર કમ ર્ કરતમ ંઅચફ બફો  i + j – 2k અને  2i + 2j – 4k તે�ુ ં�બ��ુ  i – j  

િથ �બ��ુ  3i + k �િુ્ સથમનમતંર કર� છે. તો થ્ે�ુ ંકમ ર્  કો.  

         (3)         જો  𝑎𝑎� = 2i – j,     𝑏𝑏�  = i + 3j – 2k  તો ��𝑎𝑎�  +   𝑏𝑏��  ×  �𝑎𝑎� −   𝑏𝑏��� શો્ો. 

******** 
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