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ELECTIVE COURSE : MATHEMATICS 

MTE-03 : MATHEMATICAL METHODS 
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Note : Question no. 7 is compulsory. Attempt any four 
questions from questions no. 1 to 6. Use of 
calculators is not allowed. 

1. (a) Integrate : 	 3 

x5  ex2  dx 

(b) The probability density function of the 
random variable X is 

f(x).= 31 , 0 <x< 2 
2 

= 0, elsewhere. 

1 Find P(-
2 

 < X < —3) and Var(X). 	 3 

MTE-03 
	

1 	 P.T.O. 



(c) Calculate the correlation coefficient between 
x and y for the data given below : 	 4 

x y 
—4 —3 

1 8 

3 15 

—1 0 

0 -5 

5 10 

—2 —15 

—3 

—1 1 

2 11 

2. (a) Calculate mode, Q i , Q2, Q3 and Quartile 

deviation for the following data : 

Marks No. of Students 

0- 10  6 

10 — 20 5 

20 — 30 8 

30 — 40 15 

40 — 50 

50 — 60 6 

60 — 70 
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(b) Suppose a protein of mass 
into amino acids according 

282 	t indicates 

m disintegrates 
to the formula 

time. Find the 

in the time interval 

m = 
t

, where 
+  

average rate of reaction 
t = 0 to t = 2. 3 

(c) Find the term free of x in the Binomial 
6 5 (4x expansion of 	- . 2 

x` 

x2 + ,7 2 
3. (a) If u = sin-1 	, show that 

3 

x + y 
au au — + 	= tan x 	 u. 

ax 	
y

ay  

(b) 	In 	a 	sample 	of 5 	measurements, 	the 
diameter of a circle was recorded as 5.37, 
5.33, 5.34, 5.37 and 5.34 cm. Determine 5 

(i) unbiased estimate of the population 
mean 

(ii) an estimate of the population S.D. 

(iii) sample S.D. 

(c) If a = 2i + 3j + 6k, 15 = 3i - 6j + 2k, 

y = 6i + 2j - 3k, find a x in terms of y. 	2 
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4. (a) Ten soldiers visit a rifle range for two 

consecutive weeks. For the first week their 

scores are : 

67, 24, 57, 55, 63, 54, 56, 68, 33, 43 

and during the second week their scores in 

the same order are : 

70, 38, 58, 58, 56, 67, 68, 72, 42, 38. 

Examine if there is any significant difference 

in their performance at 5% level of 

significance. 

[The following values of t may be useful : 

t9,  0.05 = 2.262, t9, 0.1=  1 832 t 
- * - - - t10, 0.05 = 2.228, 

tio, 0.1 = 

(b) If y = cos 2 —x then show that 

d3y dy 4 	+ 	= 0 . 
dx3  dx 

(c) Find the equation of the line which passes 
through the point (3, - 1, 11) and is 

x y - 2 z - 3 perpendicular to the line = 	 
2 	3 	4 • 

1.814 

5 

2 
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5. (a) Let f : N N be defined by fix) = x2  + x + 1. 
Is f bijective ? 	 3 

(b) Let X be a random variable with p.d.f. 

f(x) = ke-ex-, 0 > 0, x 0. Find 
	

3 
(i) the constant k 
(ii) CDF of X 
(iii) standard deviation of X. 

(c) Find the asymptotes of the following curve 

y2  (x - 1) - X3  = 0. 	 4 

6. (a) The sum of three numbers in A.P. is 24. If 
the first is decreased by 1 and the second by 
2, the numbers form a G.P. Find the 
numbers. 	 3 

(b) Solve : 	 3 

cos x dy  + y sinx = 1 
dx 

(c) The probabilities of X, Y and Z becoming 

managers are .4-9 
	3 

and 	respectively. 
 

The probability that bonus scheme will be 
introduced if X, Y and Z become managers 

are -3-
10 2 	5 

and .4- , respectively. What is the 

probability that bonus scheme will be 
introduced ? Who is the most likely manager 
to introduce the bonus scheme ? 
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7. State whether the following statements are true 
or false. Justify your answer with the help of a 
short proof or a counter-example. 5x2=10 

(i) If B c A, then P(A n 	P(A) + P(B). 

x -1 

3 — 
(ii) 	 is not a polynomial. 

x  

a 	 a 

f5(iii) 	f(a - x) dx = 	f(x) dx. 

0 	 0 

(iv) The rule given below is a function 

f: 12, 31 -+ (4, 71 : f(2) = 4, ff2) = 7, f(3) = 7. 

(v) Probability of committing a type-II error is 
called the level of significance. 
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*I.P4R : 

fx5   3E-  ex  dx 

711 

t I 

* 	X 	NINchcii 

-2-x  0<x<2 fx)= 	, 

= 0, 3PIPITT 

< X< 
2 	4 

14-icq th—M4 

aftK vara) .4ff cAN 

7 



(Tr) IR fkR TiR 3TtRit x 3 y 
TreTRIAT 	 mikcbRid *trA : 	 4 

x y 
-4 

1 

3 15 

-1 0 

0 

5 10 

-2 -15 

-3 
-1 1 
2 11 

2. () 	 3t*--41 Arew, Q1, Q2, Q3  AK 
Wffak f4-4-0-4 liRchRld -*=rNR : 	 5 

Qvia/TRiPiT 

0-10 6 

10-20 

20-30 8 

30-40 15 

40-50 7 

50-60 

60-70 

MTE-03 
	

8 



(11) 	#trAR m 	504141fri m 	m =  28  
t 2 

ardErfi  	fdlire) *1(11 t, 	 t wizr 

+4,10 crAii t 	TFriT akra t=o ff  
t= 2 4 3T A6411 Wff 	 3 

(IT) [4x - J-)6  fatic 311:17 44 TR TM *trAR 
x2 

tx41Tt I 	 2 

3. () 	u = sin-1  3E2 
+ y 
+y 

au 	au 
= tan u. x - — ox 	ay  

N) 5 1:1191 * 'RW 31%0 4, 	* 	5.37, 

5.33, 5.34, 5.37 * 5.34 cm 1 	chi 	1TR I 

	 Tic *11* : 

(i) vgrR i1WT T ar4RA-a-  aTm-F 

(ii) Bxrfit TR-4w f4-4-dq 

(iii) -gf'd-0 Trw 1 ,40.1 

(7T) * = 2i + 3j + 6k, = 3i - 6j + 2k, 

y=6i+4-3k,t ctx07*tra4Tff 

*rNR 

3 

5 

2 
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4. (W) APct) A(cR 4ca-rF kw:KIN A Al 

did “r-0 TrqrrF*ai-0 : 

67, 24, 57, 55, 63, 54, 56, 68, 33, 43 

.34 VI TiCffTF 	'tft WIT 	: 

70, 38, 58, 58, 56, 67, 68, 72, 42, 38. 

7%. *rPl 1* 5% ti 	Iigbd I TaTtR "WIT 

1)(mq.i*at-dK tact, 

It* 14.111Z.gd  Tri-4 31Tcrk  	t 
tich 	: t9 , 0.05 = 2.262, t9, 0 .1 = 1.833, 

t10, 0.05 = 2.228, t10,0.1 = 1.812] 

NO ?Tit y = cos 31  , tur4R 
2

f 

dy 
4 d3v + — = 0. 

dx 3  dx 

(T) -34 lwr  	WA-R 	1.-s 
(3, —1, 11) A 7K-41 
xy—  2 =z-3 TRH* 
2 	3 	4 
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5. (w) 1:11-4 	f : N —> N, f(x) = x2  + x + 1 TKT 
tribulim 1Wf*A311- 1tt? 	 3 

TR' #ti* 7-11=1- 	 *ea-  th—eq 
f(x) = ke-°x, 0 > 0, x >_ 0' I q+-irriNci ITT 
*Ii7g : 	 3 
(i) aNK k 

(ii) XT  

(iii) Wd-d-4 I 

(ii) Pi-irciRsd 

y2  (x-1)_x3 = 0 

	

3ftd1:77fr Wff *If* I 	 4 

wiiit 54'4AI-4404W W-  /1171TM 24 t I zFR 

tr-01*twr44 1 f Ril 	a* c10 44 
2W:1 	10 714, 	tiiseiKr lui)tit 

t Ids I Wff *tf* I 	 3 

CIO 

MTE-03 

Tff 047 : 	 3 

cos x 	+ y sin x = 1 
dx 

X, Y 311K Z 314iTW 	 chcii 	 

9,  9 
atiK  1 t I zft X, Y3 Z 3F-4W 

2 	
3 

70 t, eNti   	7T4 	 

'tom o , allt -5-4  t I 	cA '4;r4i 04 ,4A-11 

	

glAit 	i Aiwn ? miNcr,cm VR*-Trt 

31-41TWwliti 4l ,411 	44411 ? 	 4 
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7. AVT4R 	 zET 3,7FRi I Tirk-lqf 

ZgrA 31441 Nt-gqwui 	tWeicll A 3.70 

5x2=10 

(i) *zit B c A, t P(A n ) = P(A) + P(B). 

x3 — 1 
—Itrq 	I  x — 1 

a 	 a 

f(a - x) dx = 	f(x) dx. 

0 	 0 

(iv) -1l 	 Iii 

f: {2, 3} -> {4, : f(2) = 4, f(2) = 7, n) = 7 

1:FK4 I 

(v) *t '3ft rota  	cbc-0 tuxittmi .R1( 

fffet t I 
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