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EXAMINATION OF MARINE ENGINEER OFFICER
Function: Marine Engineering at Operational Level

MATHEMATICS

CLASS IV

(Time allowed - 3 hours)

INDIA (2001)                                                          Morning Paper
                                Total Marks  100

                          N.B. -        (1) All Questions are compulsory.

                                            (2) All questions carry equal marks.

                                            (3) Neatness in handwriting and clarity in expression carries weightage
1. In any ( ABC, prove that- 

(a) sin 2 A + sin 2 B + sin 2 C  = 4 sin A . sin B . sin C
(b) sin2 ½  A + sin2 ½ B + sin2 ½ C = 1 – 2 sin ½ A sin ½ B sin ½ C  

      (c) cot. B. cot. C + cot C. cot A + cot. A cot. B = 1. 

2. S1, S2, S3 ………… SP be the sums of n terms of arithmetic series whose first terms are respectively 1, 2, 3........... p and whose common difference are 1, 3, 5  . .......... (2P - 1) ; prove, that- 

S1 + S2 + S3 + ……………. + SP = ½ np (np + 1)

3. (a) If the roots of the equation ax2 + bx + c = 0 be and ( and ( those of the equation – 

Ax2 + Bx + c = 0  be ( + k and ( + k, prove that- 
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b2 –   4ac   =   a   2

B2 –   4AC      A
(b) If the roots of equation x2 + px + q = 0 differ from the roots of the equation- x2 + qx + p = 0 by the same quantity, show that p + q + 4 = 0, unless p = q. 


4. (a) Find the square roots of          25





          3 – 4j 

 (b) If (a + jb) (c + jd)  = x + jy then prove that –

      (i) (a - jb) (c -jd)  = (x – jy) 

          (jj) (x2 + y2) = (a2 + b2) (c2+ d2). 

5. Using Co-ordinate geometry - Show that the lines, joining the middle points of the opposite sides of a quadrilateral and the line joining the middle points of its diagonals bisect each other and the middle points of all these three lines are concurrent, i.e. one and the same point. 

6. Differentiate the following with respect to x - 

(a) ( a + x   - ( a – x 

      ( a + x  + ( a – x 

(b) x2 + 3x + 1 

      x2 – x + 1

(c) (sin 2 x + cos 2x) e –5x
(d) log x . e tan x + x2   

7. Integrate the following :- 


(i)         (ex + 4 sin x – 5 cos x) dx           (iii)           sin2 x . cos2 x dx  


(ii)            x5              dx     (iv)           1    cos     1     dx
             1 + x12                                        x2             x 

8. Use calculus to solve the following questions- 

(a) A poster is to contain 50 cm2 of printed matter with margin of 4cm each at top and bottom and 2cm at each side. Find the overall dimensions if the total area of the poster is a minimum. 

(b) The total cost of running a ship may be written in the, form of C = A + BV3, where C is the cost per hour, V is the speed in knots (nautical miles per hour) and A and B are constants. If A = 10, B = 1 / 2000, find the average speed which will make the cost of a journey of 2500 nautical miles a minimum. 

9. Solve graphically the equation   5x3 - 14x - 32  = 0. 

10. Solve for 'x' in the following equation in terms of the other variables, giving your answer in the simplest possible terms: 

  y = L  ( [ (x + R - 1]

        2          x - R 
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Answers

Answer for Question No. 4

(a) ( ( 2 + j)

(b) (i) (a – jb) (c – dj)      (ii) (a2 + b2) (c2 + d2)

Answer for Question No. 6

(a) a – (a - ( a2 –x2 / x2 ( a2 –x2
(b) – 4 (x2 – 1) / (x2 – x + 1)2
(c) – e-5x (7 sin 2x + 3 cos 2x)

(d) e tan x+x2 [ 1/x + (sec2x +2x) log x]

Answer for Question No. 7

(a) ex – 4 cos x – 5 sin x + C

(b) 1/6 tan–1 x6 + C

(c) 1/8 (x – sin 4x / 4) + C

(d) – sin(1/x) + C

Answer for Question No. 8

(a) ( height = 18 cm   breadth = 9 cm

(b) ( x = 21.56 knots

Answer for Question No. 9

( the required root = 2.35

