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ELECTIVE COURSE MATHEMATICS 

MTE-03 : MATHEMATICAL METHODS 
Time : 2 hours 	 Maximum Marks : 50 

(Weigh tage 70%) 

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

from question numbers 1 to 6. Use of calculator is not 

allowed. 

	

1. 	(a) 	Integrate : 	
x 
	dx• (x + 1)2  

(b) Let f : R R ¢ be defined by 
f(x)=9x2  + 6x +1, x E R 

Is finjective ? Is F surjective ? Give reasons 
for your answer. 

(c) On an average, one candidate out of every 	4 
ten fails in a certain examination. In a group 
of 5 candidates find the probability that at 
least four candidates pass the examination. 

	

2. 	(a) A straight line passes through a point 	3 
( —1, 	2, 3) and through a point of 
intersection of the lines 

x — 5 _ y + 2 _ z — 1 
2 	4 	3 

and 
—2 	3 	4 

Find the equation of the line. 

3 

3 

x — 2 y + 3 _ z 4 
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(b) Solve the differential equation 

d y +  2x _ 2 
dx 1 — x2 y xY  • 

(c) A reading test is given to an elementary 
school class that consists of 12 girls and 10 
boys. The results of the test are : 

Girls Boys 

Mean 74 70 

S.D 8 10 

Is the difference between the means of the 
two groups significant at 5% level of 
significance ? 

[t20, 0.05 = 2.086, t22, 0.05 = 2.074, t21,  0.05 = 2.080] 

3. 	(a) The following results have been obtained 	4 
from 12 pairs of observations of two 
variables x and y : 
Ix = 29, ly =15, Ex2  = 649, Eye  = 465, and 
Exy =430. 
Find the correlation coefficient between 
x and y and the regression coefficient of y 
on x. 

(b) If vectors a, 13, y satisfy the relation 	3 
a +13 + y = 0 then show that 
a x13=13 Xyr---V(a. 

(c) Out of 24 bulbs in a shop 4 bulbs are 	3 
defective. If we randomly check two bulbs, 
then what is the probability that 
(i) both the bulbs are defective : 
(ii) neither of them is defective : 
(iii) one of them is defective ? 

4 

3 
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4. 	(a) The cost of constructing  a 1000 metres road 
is as follows : Rs. 220 for the first metre and 
an additional Rs. 20 for every subsequent 
metre. Find the cost of constructing  the last 
metre of the road and that for the entire 
road. 

3 

(b) If V — 
x2+ y2 

then find the value of 	3 
x + y 

av av  
x 	+Y ay  • 

(c) A die is thrown 156 times with the following 	4 
results : 

Number turned up : 1 2 3 4 5 6 
Frequency : 19 23 28 20 35 31 

At 5% level of significance test the 
hypothesis that the die is unbiased. 

[Given x0.05,5  =11.07, x02.05,  = 14.07, x0.05, 6 = 12.59] 

5. 	(a) The sum of a negative integer and its square 
is 30. Find the integer. 

1  f 
(b) Find the maximum value of ( )7. . 	4 

(c) The probability density function of x be 	4 
represented by 
f(x)= C e -2x, xi% 0 
Find 
(i) the constant C 
(ii) mean of x 
(iii) variance of x 
(iv) P (2 < x < 4). 

2 
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6. 	(a) Measurements of a sample of six weights 	3 
were determined as 8.5, 10.6, 9.8, 8.8, 10.4, 
9.5 Kilograms respectively. Determine an 
unbiased estimate of the population mean 
and population standard deviation. Also 
determine the estimate of the variance of the 
sample mean. 

(b) Find the equation of the tangent and the 	3 
normal to the curve 

8a3  
y —  2 	2  at the point x = 2a. 

4a + 

(c) For the data given below : 	 4 

Class Intervals Frequencies 

1.5 - 4.5 1 

4.5 - 7.5 3 

7.5 - 10.5 8 

10.5 - 13.5 5 

13.5 - 16.5 3 

Calculate : 

(i) mean 
(ii) median 
(iii) mode for the data 

7. 	State whether the following statements are 
true or false, giving reasons in support of your 
answers. 	 2x5=10 
(a) log 3 + log 6+ log 12+ 	, is a geometric 

series. 

(b) f(x) =1 + f , can be expanded in a Mc 
Laurin Series. 
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(c) The function f(x) = tax + 3, x # 2, and 
f(2) = 23, is continuous at x = 2 for some 
value of a. 

(d) For two mutually exclusive events A and B 
P(AuB) = P(A) + P(B). 

(e) If the correlation coefficient between 
x and y is 0.5 then the correlation coefficient 
between 2x and y is 1. 
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2. 	(a) 	tkch it - (51 roI5, (-1, —2, 3) 47 -ktglaff 
	

3 

x-5 — y+2 z-1 x-2 y+3— z-4 
2 	4 	3 	—2 	3 	4 
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Ex =29, Ey =15, Ex2 =649, Eye  = 465 3-117 
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(b) 4k 7ifq'T a, 13, y 4tgizT a +13-Iy =0 	TIVZ 	3 

t fq-ZT-7 : 

aX 13= Xy=•yXa. 

(c) -SWF 14 24 	-A 4 eini 	t I qk 	3 

III civil 

ql5strcSiql 	\Mir( 	t'a W-4-  4411 

: 

(i) 	 : 

ac-r4 :kg ic34 	: 

(iii) "TA 	1.) Gin! tqtici 	? 

4. 	(a) low *ET tisrn 	 C1I+InffT t 	3 

1:1r *ET 	220 Z 3th 3T  Try TA-W 	zt 

	20Z alti c I tisor, affaTr *ET 3th 71.  

(-15* ail •Tir4rn1 01'1d 71in 

(b) 	v — X
2

+ Y
2 	av -f-y 

av 
x 	Trra. 4." 

X +y 	ax 	a y  3 

---1-F-A7 
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(c)   TIM c11.1 156 cslIt 	Aicif t 307 31:114 	4 

1:1 4-ireirigd 4 Ru114-1 NTEffold 	: 

1 2 3 4 5 6 4 itl TR 3114 .Try '.1. 9:611 : 

19 23 28 20 35 31 cilcs41tc71 
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--1-r--q7 	41,w 	t 

[Given x02.05, 5  =11.07, x20.05, 7  =14.07, 
4,.05, 6 = 12.59] 

5. 	(a) Au] 	 kJI at 311-k (14 T 4130 I Tuft 	2 

I 

(b) 	(1  r 	Zf'EEC 	 I 
	 4 

(c) x 	*di 131-i 	 4 

f(x)= C —2x, x> 0 

gRr r-R,Nd t*qT Aidr t I 	14-1 (.1 'Oct gild 

(i) 31 C 

(ii) X 141$-.7 

(iii) X W.  51t-Rul 

(iv) P (2 < x < 4) 
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MTE-03 	 10 



(b) f(x)=1+ 5 , 	'40R1-1 fun. 14 cR-cilitcf Tht-ry 

ticht-11 t 

(c) a 	-RR 	x = 2 TR th..  

f(x) = 2ax +3, x# 2, at f(2) = 23, t-idd t I 

(d) 4 tk-Li t 3T 	1 ErE7f31I A 47 B 	f-ffR 

P(AuB) = P(A) + P(B). 

(e) qk x 3 y 4k tip 444.  ljuTt 0.5 t 	2x 

y 	-ci (-1.1.eiq ljulfW 1 t I 

MTE-03 	 11 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

