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Term-End Examination 
December, 2011 

MATHEMATICS 

• MTE-3 : MATHEMATICAL METHODS 

Time : 2 hours 	 Maximum Marks : 50 

Note : Question no. 7 is compulsory. Do any four questions 
• from question no. 1 to 6. Use of calculator is not allowed. 

1. 	(a) Show that the points A, B, C with position 	3 
vectors (2i —j+ k), (i — 3 j — 5k) and 
(3i-4j-4k) respectively, are the vertices of 
a right angled triangle. 

dy _ In  x 
(b) If xY=ex -Y, prove that dx 	H-ln  x)2  • 

	3 

(c) For a binomial variate x, if n =6 and 
9p(x = 4) = p(x = 2) then find the probability 
of success p. 

4 

2. 	(a) Trace the curve xy2 =4a2  (2a — x). 	 5 
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(b) Two researchers adopted different sampling 
techniques while investigating the same 
group of students to find the number of 
students of different intelligence levels. The 
results are as follows : 

Researcher 
No. of students in each level 
Below Average Above 

Average 	Average 
X 
Y 

86 
40 

60 
33 

54 
27 

Would you say that the sampling techniques 
adopted by the two researchers are 
significantly different at 5% level of 
significance ? 

(You may use the following values. 

2  X2,o.05 = 5.99 

2 
X5,0.05 - 11.07 

2 
X3,0.05 = 7.82 ) 

3. 	(a) The sum of first three terms of a G.P. is 14 	3 
and their product is 64. Find the first term 
and the common ratio of the G.P. 
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(b) Evaluate the following integral. 	 3 

a  sin- 1 x dx. 
0( 1—X 2 )3/2  

(c) Suppose 5 students are enrolled in a course. 	4 
The amount of time (in hours) each student 
spends per week is 6, 9, 11, 8, 16. 

(i) Compute the population mean 

(ii) Calculate the sample means by 
selecting samples of three individuals. 

(iii) Find the mean of the sample means 
obtained in (ii) above. 

4. 	(a) Solve the differential equation 	 3 

(4x — y + 5)dx + (2y — x + 3)dy= O. 

(b) The product of two positive real numbers is 	3 
25. Find the minimum value of their sum. 

(c) Calculate the coefficient of correlation 	4 
between x and y from the following data : 

x:  1 3 4 5 7 
y:  3 7 9 11 15 

Also find the line of regression of y on x. 
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5. 	(a) Let the function f : R -> R be defined as 	3 
f (x)= 4x +1. Is f one-one ? Is f onto ? Find 
r 1, if it exists. 

(b) Evaluate 

lim x3  -4  x2  +3 
x -> 1  2x2 -3x+1 

(c) The p.d.f. of a random variable X is : 	5 

f (x) = y0e b(x. a), a 5- x < 00 

where a, b and yo  are constants. Show that 

1 
yo  = b = , a = m - o- and C.D.F of X is 

X m 
1-e—, + Tr -1  where m and o- are resectively 

the mean and standard deviation of the 
variable X. 

6. 	(a) From 3 capitals, 5 consonants and 4 vowels, 
how many words can be formed, each 
containing 3 consonants and 2 vowels and 
begining with a capital ? 
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(b) Calculate the mean, median and mode for 	6 

the following frequency distribution : 

Class-interval Frequency 
0-8 8 
8-16 7 
16-24 16 
24-32 24 

32-40 15 
40-48 7 

7. 	State whether the following statements are true 
or false. Give reasons for your answers. 	2x5=10 

(a) A number is chosen at random among the 
first 120 natural numbers. The probability 
of the number chosen being a multiple of 5 

1 
or 15 is 3 . 

(b) If x is a Poisson variate such that 

2 
p(x =3) = 3 p (x=4) then mean of x is 6. 

(c) The equation of the circle which passes 
through the point (1, 2) and whose centre is 
( — 3, 2) is x2 + y2  + 4x — 6y -- 3 =0. 
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(d) The function f (x) = jxj has differential 
coefficient at x = 0. 

(e) If A and B are independent events then 
P (A n B) = O. 
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1. 	(a) fquf i ft:4rd Trrwr 	 3 

(2 i—j+k) (i — 3 j — 5k) AT (3i-4j-4k) II 

f4s A, B, C, 	 tti f 

(b) qrq xY = ex - Y, .F4 fq.4 	 3 

dy 	1,1 x 

	

dx 	(1+1„ x)2  • 

(c) %Li 	-47 x 	 n = 6 3f17 	4 

9p(x = 4) = p(x = 2) •e, 7 .4 	ocir p •i 

llilict)di 7111 1rq7 
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2. 	(a) cl9h xy2 =4a2  (2a -x) 	3lt7§113TF77 I 	5 
(b) t *TT-dial'? 4 -ra-fr 	-Wf *fa-arfW 

	
5 

c=r) 49441 7.111 -wT4 t 	 faufifi'f 	-) Trip- 
r-R1WTT 	3TMT-3-T-07 ci -cv-frt 1 ,41414) 

3-77911 13 	gm 31PRT 1:01711.14 	Tr*-T{ t I 

t-  -r-qmfW T1-  7:?Lv:Tr 3r7T -cit 
*T w--4 at'Fra at-Td-  74 . 1-q-r -# aft-d- 	oh 4-1 

X 86 60 54 
Y 40 33 27 

qzIT aiTET 	tqw-di4 gRI 3179-0 Tr/ 
A C1 11'611 1(4)-114) 5% TIT2k-dT 	141.2k c\ 1-1 

	

af-o-TT i (aTrcr P-p-irofigo 4-1111' 	Trzfrrr 

X22,0.05 = 5.99  
2 = 11.07 X5,0.05 

2 - 7.82 ) X3,0.05 

3. 	(a) -71-17T 	* -Pm cilti tiq 	 14 t AT 	3 

	

lui-P-hci 64 ti 11711)7T 11:111 	31.2M 1 
3117 	 arlurra.  7110 -4.*1 

(b) 	4-1 	HI 0110 	1 1 41 0111 	: 	3 

sin -1  x  f 2 dx. 
0 ( i_x2)72 
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(c) 	-RR 411,7R va, 4icict>4-1 4 5 el SI 1 211 -11 1-1 I ch t I 	4 

TAW icisitzff TTT -5ft 	rchql T1717117 

tia 4) 6, 9, 11, 8, 16 t I 

(i) 1,114ft 1:1T94 lIc1 "IM7 
(ii) &frizrz4 3rf-d-0 17-*--t -gra-0 -gm 

W--4 

(iii) dr)i-R (ii) 4 3117 31fT0 T1TQ 	liTtzr Vd 

7 I 

4. 	(a) ar4W7 	cbtul 

(4x — y +5) dx + (2y— x +3)dy =0  	3 

SR I 

(b) 47R-17T clit-Ach 	wr quill-ho 25 t I 	3 
39* thrf 	L91T1 -gra.  tic I 

(c) 14-1 tqd 3TfT* x 3 R y 	kicitT 	4 

TrifW 4 tot) ocr 	: 

x: 1 3 4 5 7 
y : 3 7 9 11 15 

x ITT y 	kv-orzrur (AI Tic 	kI 

5. 	(a) 179.  rilr,31 410-ff : R 	R, f (x) = 4x + 1 TEF 	3 
trftwftsrff t I 'WIT rcrk-41? rT f 

*? qkf 1  -wr 	t 	va .41--A7 
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(b) 
Urn x3  —4 x2 +3 

Vq1Cfri .W1N-R I 	2 
x —> 1  2x2 -3x+1 

(c) 	iii;v01) 'W X r p.d.f. 	 5 

f (x) = Yoe - b(x-  a)/ a < x < 00t, 4r a, b 

Yo 31-qTtl f- ZIFT -rW .Yo= 
1 

= a=m—o 

AT X r C.D.F 	 Air m 	0-  ' 1—e u Cr  

Sh 4-RI:q1 X t 17U:f 3 HNC!,  f a "1(11 t I 

6. (a) 3 GIs aikt, 5 	at 4 7 	 •ft-AVE 	4 
IT Tr-*1.  f79-4 7-A"W 	-4 3 04,3-fri, 

2 t-at t 	3T-1714 	lar t? 

	

(b)   ,siem -wr TWA; of ,WT AT 	6 

Armw qfici 	: 

*Ti--31- 1-0 efliGlitcli 

0-8 8 
8-16 
16-24 16 
24-32 24 
32-40 15 
40-48 7 
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7. 	•q–dq7 	 -wc2Ta• 	t zrr 37ff( I 671t * -w 
2x5=10 

4)Rui 

(a) 	-51 2.17[12071-ftW 4(.9,-Q3-11 14 qN-coqi ct) .tit stn 

1-11 ,3-1 Id') *1 141 Tf ti is 	i t 5 	15 	1113Ti 

614 	mirichor — t 
5 

(b) 	 x 	 tqr -c5fTrr fqw f7TIt kit; 

2 
p (x = 3) = -3-  p (x=4),.ffq x 	1:PZI 6 *1 

(c) fq (1, 2) *f T)-1( 	3-t 4)-5, ( —3, 2) -4A 

*i44nantul x2 +y2 +4x-6y-3=0 tl 

(d) Lbri• f (x)=1x1 	x=0 TIT ardWF 

(e) qiq A 31R B 	tie.-11( 	P (A n B) = O. 
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