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 6 
ELECTIVE COURSE : MATHEMATICS 

MTE-03 : MATHEMATICAL METHODS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 7 is compulsory. Attempt any four 

questions from questions no. 1 to 6. Use of 

calculators is not allowed. 

1. (a) Let U be the set of positive integers 1, 2, 3, ... 
etc., A be the set of odd positive integers and 
B be the set of even positive integers. Verify 
De Morgan's laws. 

(b) Evaluate 
2 

I= 	
dx 	 dx . 

x(l+x4 ) 
1 

(c) Given that 

	

1 	1 	1 P(A fl 	
5 	3 	2 

B') = 	P(A) = — P(B) = — . 

Find the probability that out of two events A 

	

and B, only B would occur. 	 3 
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2. (a) Find the mean deviation about the mean for 
the following data : 	 4 

x 1 3 5 7 9 

f 5 8 9 3 1 

(b) The sum of a series in A.P. is 72, the first 
term being 17 and the common difference 
- 2. Find the series. 	 3 

(c) If 

2  2t 	
1- 	

t 
y = 

1 + t2 
 and x = 	, find —

dy 
at t = 1. 	3 

1 + t2 	dx 

3. (a) If X is a Poisson variate such that 
P(X = 2) = 9P(X = 4) + 90P(X = 6), 
find the mean standard deviation of X. 

(b) Find the angle between the vectors 
a = + 2j + 2k and b - 2j + 2k. 	3 

(c) Evaluate 

1  
lim  

x -› 2 [ x - 2 
1 	1 .  

x2  -3x+2 

4. (a) Solve 
x2  (1 - y) dy + y2  (1 + x) dx = 0. 	 3 

(b) Find the equation of the tangent and normal 
at the point (- 2, 5) for the curve 
x2  + y2  + 3x - 8y + 17 = 0. 	 4 

(c) A population consists of three units 1, 3, 5. 
Write all possible samples of size 2 without 
replacement. Find the sampling distribution 
of the sample mean. 	 3 
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5. (a) Find the point of intersection of the line 
x-1 y+1 z- 1 and the plane 

2 	3 	-2 

3x-y+2z-5=0. 	 3 

(b) Find the correlation coefficient between X 
and Y for the following data : 	 4 

X 8 6 5 1 3 8 4 
Y 1 3 5 6 9 6 5 

(c) Let f : R -> R and g:R+->it+ be defined 
as f(x) = x2  + 1 and g(x) = ,./TE , respectively. 
Find fog(x) and go f(x), if they exist and find 
their domains. 

6. (a) A continuous random variable X has the 
PDF : 

f(x) = 3 e -  , x > 0 
= 0, 	otherwise 

Find : 
(i) The cumulative distribution function 
(ii) The mean of X 
(iii) The standard deviation of X 

(b) Show that sin x (1 + cos x) has a maximum 

at x = -
7C 
 . 

3 

(c) Write the term independent of a in the 
7 

binomial expansion of (3a - 4 . 
a° 

4 

4 
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7. State whether the following statements are True 

or False. Give reasons in support of your 

answer. 	 5x2=10 

(a) If a and 13 are the roots of x 2  + px + q = 0, 

then the equation with the roots 
1 
 and 

a2 

1 

P2 is q2x — (p2  — 2q) x + 1 = 0. 

(b) 6C3  samples of size 3 can be drawn from a 

population of size 6 with replacement. 

(c) There exists a binomial distribution with 

mean 3 and variance 4. 

v 4 
(d) The degree of the polynomial - 

	

	 is 4. 
x - 2 

(e) The curve xy2  = 4b2  (2b - x) is symmetrical 

about y-axis. 
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Ate: 2 rITI 

*.iinet) 3gTl zi chi 4 	ii 

(*.t.41.) 

Trwiff trftv
, 

 

, 2018 

tIRIM kucktisaii :TTRITff 

71T.t.t.-03 :41 	 qu 

arli/w-d-q aiw: 50 

(pc./ 3iT : 70%) 

*F: 37i7 	arpmeg l yip 1 g 6 
sm-f7 Tff ef4q-l clegw?ej T Keriv a*? 

3.73Rft 4-if* I 

	

1. () 1:17 #1i* U, 	TM 1, 2, 3, ... 
ti -cciel I A, -WM skrATO:K TITTO 3 

	

B 1:11:1 ti7TeW' vifer1 	f ti -cati ' I 	1#47 
Peig . 	tice-Ad trftR I 

dx  
NO I — 	dx 	tri* I 

x(l+x4 ) 
1 

(Tr) Re! 	 Trzrr * 1 
1 	1 	1 P(A fl B') = --, P(A) = 3 —. P(B) 

2 
B) = — . 

	

" 	" 

ic‘.1 mi cncii Tff AN7 JI:k t tre-grag AAK 

B 4 4 4icsi 1ERT B t ‘Ikcl 6)lit I 3 
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2. () PiHRiRsid at*--41- 	iTrar 
11TH f4q-o-q 	l : 	 4 

x 1 3 5 7 9 

f 5 8 9 3 1 

t1 1-11c( *11 	zITT1:5-0.  72 t I 	T 3RM 

tg 17 t 	to:is 	- 2 I 	Tff SCI 3 

(To 	 y 	2t 	x  1 - t 2 
	 T4 t = 1 1:R 

1+t2 	1+ t 2  

TTc *11-4R I 	 3 
dx 

3. () 7Ift X 	rEIR:11 rapt 

P(X = 2) = 9P(X = 4) + 90P(X = 6), c X 

"rat Ng) 14-4Fq 	*ftR I 	 5 

Tift411 a = i + 2j + 2k 	b = i - 2,j + 2k 

Tff *tf4R I 	 3 

(T) lim [  1 	
1  

x-›2 x-2 	x2  -3x+2] 

WF vtiich-1 *114R I 	 2 

4. () x2  (1 - y) dy + y2  (1 + x) dx = 0 -0 -1 *C177 I 3 

x2 + y2 

(- 2, 5) 	tART-11311 31 3Tfir44* tii-nchtui Ta.  
*Ii* I 
	

4 

(TT) 	TP:IR 	AIR.  *ct)Ivii 1, 3, 5 ' I W4T 
ArdP4114-4 	3171P4 2 	Trift Thedff Sedqt 

few 31-Pd0 -war w-  516444-1 4-eq 
*Ii* 
	

3 

+ 3x - 8y + 17 = 0 	i\c-R Gfrs 
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() 	
x-1 y+1 z-1 	

3T 	~i+iarl  173T 
2 	3 	—2 

3x — y + 2 — 5 = 0 	3f1W—Q"q 	 

* 
PIHRIRgi 3trEb-1 	x 3 Y 

1:1004 Tlich 	'Q'N7 : 

3 

X 8 6 5 1 

Y 1 3 5 6 9 6 5 

(11.) TR" #17' f : R R 311T g : R +  —> R+  

f(x) = X2  + 1 3f g(x) 	vg tritITT m 
t I fog(x) 31 gof(x) Tic mil,zft *-14,1 

	

-er w?-tr 	3riff Tic *PA I 	 3 

	

6.   zrrqr 	 511Pmcii AZT tb--eq 
(PDF)t : 

fKx) = 3 e-3x  X > 0 

	

= 0, 	3P:121T 

-PHRIRsid Tff *e4R : 

(i) 	4-eq 
Tuur 

(iii) XTT HfrIch fd-4—MR- 

NO ?MR i* 

sinx(l+cosx)Tx= 11  ITT .3 'al tts 	I 
3 

(TI) 
[

3a — 6 
a )7  

ramq Atilt a4 Tqa. 1:rq fofw 

4 
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7. 	ffT-47 	(d 	fire/ t Tir aiRRT I 311T4 

37T Trgf0-4.  chikui trA7I 	 5x2=10 

q a AT 8, x2  + px + q = 	1t1 -ffq 	 

	

alt(  1 	 

	

c11(11 	etrtul 
a2 	0 2 

q2x — (p2  — 2q)x+ 1= 0 t I 

(11) -*RIM TIM 3TREPT 6 At TITER 37371 

6C3 040 -1C.R kith; t 

(7T) Tfraf 3 a* Ntikui 4 	 faLiq tdR" 	3TPT 

6111 	I 

(V) 1.1:g x4 — 16 
`'f tic 4t I 

x — 2 

(W) xy2  = 4b2  (2b - x), y-aTki 51f"   t 
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