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BACHELOR OF SCIENCE (B.Sc.) 

co 	 Term-End Examination 
cp 

-June, 2012 

MATHEMATICS 

MTE-3 : MATHEMATICAL METHODS 

Time : 2 hours 	 Maximum Marks : 50 

Note : Question no. 7 is compulsory. Do any four questions 

from remaining questions no. I to 6. Use of Calculators 

is not allowed. 

1. 	(a) If f : R - R is defined by f(x) = 4x +1 then 	3 

show that f is a bijection. Find the formula 
that definesf-1. 

(b) Obtain f tan-1  ( 1 2 x 
- x2 )dx  • 
	 3 

(c) The difference of mean and variance of a 
binomial distribution of 9 trials is 4. Find 
the probability p of success of the binomial 
distribution. Also find the probability of 
(i) exactly two successes and (ii) less than 2 
successes. 
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2. 	(a) A and B are two events which are 	3 
independent. The probability that both A 

1 
and B occur is —

6 
and the probability that 

1 
neither of them occurs is —3  . Find the 

probability of the occurrences of A and B. 

(b) If y= ex + e-x, prove that d  —Y- = Vy2 — 4 	3 
dx 

(c) Fit a straight line for regression of Y on X 

from the following table. 

x 0 1 2 3 4 5 6 
y 2 1 3 2 4 3 5 

Find the value of y when x=10. 

3. 	(a) Calculate : (i) Quartile deviation and 

(ii) Mean Deviation from mean for the 

following data : 

Marks No. of Students 
15 - 25 4 
25 - 35 11 
35 - 45 14 
45 - 55 18 
55 - 65 8 
65 - 75 5 

(b) Find two positive numbers x and y such that 
x + y = 60 and xy3  is maximum. 
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(c) Find the angle between the planes 	3 
6x — 4y + 2z = 1 and 3x + 12y — 9z = 2. Also 
specify the type of the angle obtained. 

	

4. 	(a) Find the unit vector perpendicular to each 	3 
of the vectors a=i+j+k and b=2i+3j — k. 

Find the sine of the angle between the given 
vectors. 

(b) The heights of 6 randomly chosen sailors are 	5 
(in inches) : 63, 65, 68, 69, 71 and 72. Those 
of 10 randomly chosen soldiers are 61, 62, 
64, 65, 68, 68, 69, 70, 71 and 72. Test the 
hypothesis that the sailors are on an average 
taller than the soldiers. Use 5% level of 
significance. 
[The following values of t may be useful 

t14,0.05 =1.76, t15,0.05 = 1.753,  116,0.05 =1.746].  
(c) Verify Euler's theorem for the function 	2 

f(x, y) = 2x 2  + 3xy + 4y2. 

	

5. 	(a) Solve : (x2  + xy) dy = (x2 + y2)dx. 	 3 
(b) The diameter, say X, of an electric cable, is 	4 

assumed to be a continuous random variable 
with p.d.f. : 
f(x)=kx(1 — x), 0 	x 	1, then find : 

(i) value of k, 

(ii) c.d.f of X, 
(iii) Mean and variance of X, 

(iv) Pi< X < —
2 ). 

2 
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(c) 	In an A.P. the first term is 2, the last term is 	3 
29 and the sum is 155. Find the number of 
terms and the common difference. 

6. 	(a) If x is a Poisson variate such that : 	3 
P(x = 2) = 9P(x = 4) + 90P(x = 6). Find the 
mean of x. 

(b) A sample of 8 envelopes is taken from letter 	3 
box of a post office and their weights in 

grams are found to be 12.1, 11.9, 12.4, 12.3, 
11.9, 12.1, 12.4 and 12.1 respectively. 
Determine an unbiased estimate of 
(i) population mean and (ii) population 
variance. 

(c) Find 	the 	sum 	of 2 

1 	1 	1  1 + — + — + + 	 
3 9 27 	+3n-1 

(d) Prove that 

	

	C (n, r) = 2n  , where 	2 
r=0 

C (n, r) are the binomial coefficients. 

7. 	State whether the following statements are true 
or false giving reasons in support of your answer. 

5x2=10 
(a) The domain and range of the function 

1  
flx)—  x— 2 is  R.  
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(b) The minimum value of the function 

f(x) = 	3x + 2 is '4. 

(c) If P(A) = 0.4, P(B) = p, P(A u B) = 0.6 and 

1 
A and B are independent events then p = 3. 

(d) The asymptotes parallel to x-axis of the curve 

2x — 3 
Y — x2 — 3x + 2 

are x =1 and x = 2. 

(e) For a standard normal distribution mean 

and variance are equal. 
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2. (a) A *Bt  	A 3.1RB 	3 

-Erfe-ff Ala 	511fgcbc11 —
6 
t* 	1-  

i;rf-z-a 	et, -9-1 	1* 	3 t I 	 

A * 	B  	Wlf-A7 I 

(b) y = ex+ e-x, it ftZ 

d yi 	 .y2 4  
d x 

(c) 	ci 	Y 1TT X TITITT:17 

x 0 1 2 3 4 5 6 
y 2 1 3 2 4 3 5 

x= 10 	y 	Trrff -9-r?r 

3. (a) 14--i 	ocf 31T--*-* 	 (i) 

f-• 3 

qf0 -  4 

4 faiici.i 

(ii) 	-4 TrraT rcreicil qiIcf .Wrf-A-R I 

171?f 3I'W $.0i en'l 4tsen 
15 - 25 4 
25 - 35 11 
35 - 45 14 
45 - 55 18 
55 - 65 8 
65 - 75 5 

(b) 	1 1;1-91-0c W.sti4x 	yTTU W77 fq-(zr4 	3 
f x+y= 60 ath xy3  aftr*---dtr t 

MTE-3 	 8 



	

(c) cici' 6x — 4y + 2z =1 3T7 3x + 12y — 9z =2 i 	3 
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t14,0.05— 1.76, t15,0.05 = 1.753, t16,0.05 = 1.746]. 

(c) kbri-f f (x, y)=2x2 +3xy+4y2 * k1l alizEK{ 	2 

SIA74 

5. 	(a) 	-1f7•R : (x2 + xy) dy= (x2 + y2)dx. 	3 

(b)  	 oilN X 	kidcl tilq 17611 	4 

-Kriff {Cm INT * f 	T Ylrichk-11 

f(x) = kx(1 - x), 0 x 1, t 1 P-11-1FORVI 7T71 

wlf-A7 : 
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1 
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	1 	1 
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f;T 411-110 gild --rEA-R I 

(d) fir; ti-177 ft 	C (n, r) = 2n , 7Tr 	2 
r=0 

C (n, r) fgtg 7.6-W tl 
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7. 	A-dq-R 	tgc-f T21-9.  RR/1 TfT 31FIRTI aTtrk di-R* 

TM cbItur 	
5x2=10 

(a) Lhril f(x)— 
x12 	

3fd 3th ITFTTET R tl 

(b) thoi f(x) = x3 — 3x +2 r f9i1711  TIN 4 t I 

(c) 	 P(A) = 0.4, P(B) = p, P(A u B) = 0.6 t 3h 

1 
A 3 B tad1 13Ta7T1 ttp=i. 

2x — 3  
(d)  

" x2 — 3x + 2 	x- 31-1  

31-4a13*Mx=1 3lhx=2 tl 

(e) 5011441.-41 esidl * 14TV--4 3 	5IWuf tsRloR 
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