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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 
1•..) 
Co 	 June, 2019 
t) 

ELECTIVE COURSE : MATHEMATICS 
MTE-003 : MATHEMATICAL METHODS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage . 70%) 

Note : (i) Question No. 7 is Compulsory. 

(ii) Attempt any four Question _from Question number 
1 to 6. 

(iii) Use of calculator is NOT allowed. 

(iv) Standard notations are used. 

1. 	(a) Urns A, B and C contain respectively, 	3 
A : 6 Red, 4 Black; B : 4 Red , 6 Black; C : 3 
Red, 7 Black balls. An Urn is chosen 
randomly, and a ball is drawn from it, which 
was red. What is the probability that the 
Urn B was chosen ? 

(b) The sum of two numbers is 40. Find the 	3 
maximum value of their product. 

(c) Verify De Morgan's law for the sets A and 	4 
B where U= {1, 2, 3, 4, 	}, A = {2, 4, 6, 	}, 
B= {1, 3, 5, 	}  If function f : R --> R and 
g : R 	R are defined by f(x) = x — 1 and 
g(x) = x +1, then find fof(x) and gog(x). 
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2. 	(a) From a bivariate data, the following 	4 
summarizations were obtained : 

n=5, 	Ix =20, 	11y =6.7, 	Ix2 = 90, 

Iy2 =10.19, 1xy = 29.8. Find the regression 
line of y on x. 

(b) Find the arithmatic mean of first n natural 	.2 

numbers. 

(c) Solve : 

(2x +3y — 	(6x -- 2y — 7)dx. 

	

3. 	(a) Calculate mode, Q 1 , Q 2 , Q3  and Quartile 
deviation for the following data : 

Marks 0-10  10 - 20 20 -30 30 - 40 40 - 50 50 - 60 60 - 70 

No. of 

student 
6 5 8 15 7 6 3 

(b) The position vectors of points P, Q, R are 
i + 2j+ 3k, 	— 2i + 3j+ 5k and 7i - k, 

respectively. Prove that P, Q and R are 
collinear. 

(c) Find the slope of the circle x2  + y 2  = 25 at 
the point (3, —4). 

3 

	

1; 	x <3 

4. 	(a) 	If f (x) = ;
l
ax+b; 3<x<5 

	

7; 	5<x L 

determine the value of a and b so that f(x) 
is continuous. 
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(b) A reading test is given to an elementary 	4 
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, t220.05  = 2.074, t21,0.05  = 2.080] 

(c) A question paper has two parts, Part A and 	2 
Part B, each containing 10 questions. If the 
student has to choose 8 questions from 
Part A and 5 questions from Part B, in how 
many ways can the questions be chosen ? 

5. 	(a) Find the equation of a circle passing 	4 
through the origin and whose centre is the 
point of intersection of the lines x + y +1 =0 
and x 2y +4 = 0. 

(I)) In a certain Poisson distribution the 	4 
probability of 3 success is exactly equal to 
the probability of 4 successes. Find its mean 
and standard deviation. Also find the 
probability of more than 1 success for the 
given distribution. 

(c) 	If 	z = 
2 
—
1

in(x- +y- ), 	show 	that 	2  

Th2 _ 	Th2 _ 

ay 2 ax' 
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6. 	(a) If X has the probability density 

fors > 0 
f (x) = 

ke-3x ' 
L 0, 	otherwise 

Find : 
(i) the value of the constant k 
(ii) P(0.5 	X 5_1) 
(iii) mean of X 
(iv) variance of X 

(b) Measurements of a sample of six weights 
were determined as 8.5, 10.6, 9.8, 8.8, 10.4 
and 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. 

(c) Prove that I c 	r) = 2 1  where C (n, r) 	2 
r=0 

are the binomial Co-efficients. 

	

7. 	Which of the following statements are true/false. 
Give reasons in support of your answer. 	2x5=10 

f (x) = 1 	, can be expanded in a 

Maclaurin series. 
(b) Type - I error and level of significance are 

same. 
(c) Function f : [1, 3] 	[5, 15] defined by 

f(x) = X 2  + 2x — 3 	is 	monotonically 
increasing. 

(d) The mode of a given data, if it exists is 
unique. 

(e) x =b is an asymptote parallel to the x-axis 
for the curve y 2 (x — b) = X3  ± a3 . 

5 

3 

(a) 
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141c4scich1-1 : +I uld 

71'.1.1.-003. 	farE.TECt 

777 : 2 ./LI 	 31191ch 	dH afT : 50 

( c 7:70%) 

	 : (i) 	sR-t 	7 371 c'gi 

(ii) WI TT: 1 6 	 vrrwe d7vssiV 

	 377f# 3* gi 

(iv)   372f 

1. 	(a) 	c-11-f 	A, B, C 	-0:17T: A : 6 cirri , 4 	3 

B:4 cilrf, 6 *141; C:3 OM, 7 4,14r 	 t 	 

	

4 1q1 	3-P14 tf Lm 	la 
trf rIIM qf I TF1 siicf 

	

-icticir 	11 t f  	Ir 41q1 	T B 247 ? 

(b) i Zits-I13-1): 	f 4 4 140 t-  I 49.qr3tf 	A vik-iirf 	3 

-rrri 	 TI-F7R 
(c) 7:1-71-74f A at{ B :t" Fc-R• 'q 11171-i f9-414 	,511 -4 	4 

	

‘31 	= {1, 2, 3, 4, 	}, A -12, 4, 6, 

	 atT B = {1, 3, 5, 	 7qt err 	r, 
f : R 	 f(x) x -1 3-th 

g(x)= x +1, gio 4ro-Tri-rm 	fof (x) 3-t 

gog(x) 717 -1 -fq.7 I 
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2. 	(a) 	1 — t  31 	F-14--ik-if6d TitfuT -5177 f-*--7 TR : 	4 

n=5, 	Ix= 20, 	= 6.7, 	Ix2 = 90, 

.1y2  = 10.19, Ixy = 29.8 

y 	 ttgl 	-rn47 I 

(b) 1;12.1TInflTtT -1. .L91--If3-if chi *-H-licR 141'7-71 "tr---A7 I 	2 

(c) : 
	 4 

(2x + 3y — 6)dy -= (6x — 2y — 7) dx 

	

3. 	(a) 	1--14-1icli6cr 3ft-74f 	 Q1, Q2, Q3  gi{ 

,=iq2tT.  à=4(-1-f LifichR,id 	: 

0- 10 10 -20 20 -30 30 -40 40 -50 50-60 60 - 70 

0.5J OA 
6 5 8 15 7 6 3 

(b) fT3i1 P, Q, R fF2t  TrnITT W=17: i + 2j +3k, 	3 

— 2i + 3j + 5k 3-frt 7i — k, I "ft:IZ "•-1-f77 r*. 

P, Q, RZidtI 

(c) F4q (3, —4) ITT 16 x 2 + y2 = 25 iI 	 2 

	

1; 	x < 3 

4. 	(a) -zff f (x) 	)ax+b; 3<x<5 

	

L 7; 	5 < x 

ci aaifitb l-u-1 f9-4r77 -wW-77f7Fltf 	f( x ) 
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(b) ll 	 fq1:14 12  	4 

31,T 10 	14 4q7 •tfiTTTP:cri 	 Utz 

41-01144 f9-Pr t : 

.ff7t 01 chql 

Tr17--T 74 70 

8 10 4-II-Ioh 	cf-=ict-r 

oN15% T179-Wd7 *clt ITT •-11 7:17.1t 

3-(cit 4TOW t ? 

[t20,0.05 = 2.086, t,2,0.05 = 2.074, t 71,0.05  = 2.080] 

(c) 7W si-f zN t 111711 - WTI A AT 14TTT B 33 	2 

mc-;4ch 917 -4 10 mq-c t-  4',:k̀ fa-ffT211 	91771A 
4 8 	47 1171 B AM 379.  1-i4 	";17i 
fT7.-4 •."4"-+ '4 14 77 	t( 

5. 	(a) 	-Q,ori -(04 1. 7f 	 f-4-c *I 	4 

tr-*7 Triort 	r)-R-fa,r :-,..q13-1'fx+y+1 —0 
x-2y+4=0ir sirctrqf t i 

(b) cil-f 	 4 

-qR 	 siik*ort stiart Tka----r 
TfT 43T 31 +Am* 	 rql 117 ci14 
*rci   31rziw 	 chl Siikchol 911-  
"If — 7 I 

(c)  

,4k  z  l in ( x 2 ±y2) t tuT7  
2 k

r 
a2z  = 0  

aX 2 	ay --  

2 
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6. 	(a) 	qk X 	qchif  	 5 

[ke-31 , X>0* 	 
f (x) = 	0,  

31"Pfzif 

tr, 	F-14-1 	tqcf 	"1-r—A7 : 

(i) 3-1-q7 k 

(ii) P(0.5 5 X 5_1) 

(hi) X 	T11 9--T1 

(iv) X 	-Ruf 

gf 	HIS sti4-IV: 8.D, 10.6, 9.8, 	3 

8.8, 10.-1 -ff 2-11 9.5 rch.71. 17[1 9 	JIV, I TITrr-7. 

71:1f1 4-1I-141 c17--1(1-i 

gild 	I 1f7q7i TT1 1 	M-Rur 

fi 9111Rd rl-F7-q I 

(c) 	
rc,in 	C(n, r) = 2", 	(n‘ r ) 	2 

1-0 

tc7 7jultT;t1 

	

7. 	 T'2.1t -4 	TI71. 	3-frT 

? 3174 67R t ciiRur odiz 	 2x5=10 

(a) f ( x ) = 1 ± 	4*-11R-f 	Fa-c111tdf-+-747 

	 t I 

(b) -51q71 -51T-IT 	A3-1"'R 	 4-11i 'Yc'f 	I 

(C.) 	f(x) = X =  2x — 3 .g177 1:1f7 9411-7 	1:57 

f : [1, 3] —> [D, 15]  	t I 

(d)  

3lt-d°17 il+if I 

(e) x=b ash y2 (x —b)= X3  + a3  f x-31a1 

3-1(t t 

(b) 
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