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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

June, 2013 

ELECTIVE COURSE : MATHEMATICS 

MTE-03 : MATHEMATICAL METHODS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage 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) If f : R —> R and g : R —> R are defined by 	4 

f(x)= x — 2 and g(x)= x2+ 2. Find fog(x). Is 

this function fog injective, surjective, 

monotone ? 

(b) A machine produces two different kind of 	3 

articles in the ratio 3 : 2. The probabilities 

of the first and the second kind of articles 
1 	1 

being defective are respectively To  and —20  . 

An article is picked up at random. Find the 

probability of it being defective. 

(c) Find the correlation coefficient between 	3 
X and Y for the following data : 

X 1 3 5 6 7 
Y 2 7 1 3 5 
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2. 	(a) Integrate f e
2 xcos3 x d x 	 4 

0 
(b) Find a unit vector perpendicular to the 	3 

vectors i + 2j + 3k, — 2i + 3j + 5k. 

(c) A continuous random variable X has 	3 

probability density function f given by 

f(x) =k, 3 X 4 

0, otherwise 

Find k, the cumulative distribution function 

of x, the mean of x and the variance of x. 

	

3. 	(a) The first term of a geometric series is 64 and 	2 

the fourth term is 1. Find the sum to infinity 

of the series. 

(b) A survey is done on 64 families each having 	3 

five children. Find the expected number of 

families having 2 boys and 3 girls. 

(c) Two identical coins are simultaneously 	5 

tossed for 64 times. Both coins show heads 

20 times, both coins show tails 18 times, one 

coin shows head and the other coin shows 

tail 26 times. Does this result agree with 

the hypothesis at 0.05 level of significance 

that the tossing is random ? 

	

4. 	(a) Find the angle between the planes 	2 

x+2y—z=5 and 2x—y+z=3. 

(b) Find the equation of the sphere with its 	2 

centre at (1, 2, —1) and which passes 

through the point (4, 0, 3). 
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(c) Find the maximum value of the product of 	2 

two numbers having sum 30. 

(d) Calculate the mean deviation about the 	4 

mean of the following frequency 

distribution 

Class interval 0 - 4 4 - 8 8-12  12 - 16 16 - 20 

Frequency 1 1 3 4 1 

5. 	(a) 

(b)  

(c)  

Find the term independent 

binomial expansion of 

Solve the differential equation 

(x2 + y2 )
dx 

 = xy .  

If X is N(8, 4) then find 

of x in the 

5 
3x — .-74- 	. ( 	

)5 

x 

the following : 

3 

5 

(i) P(X > 10) 

(ii) P(1X — 81 < 1) 

given that P(Z < 1) = 0.8413 and 

1 
P(Z < 

2
—) = 0.6915 where Z is N(0, 1). 

6. 	(a) Find the equation of the tangent and the 
	3 

normal at t =1 to the curve x = at2, y = 2at. 

(b) Trace the curve xy2  = a2(a — x) by stating all 
	

3 

the properties used in tracing. 
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(c) Five salesman were imparted a one week 	4 
specialised training for improving their 
selling skills. The following data was 
recorded during the month preceding the 
training and the month after the training 
relating to their sales per month. Can we 
conclude that the training has made any 
significant impact. Use 5% level of 
significance. 

Sales before training 
(Rs. in lacs) : 

5 6.2 5.4 4.5 5.6 

Sales after training 
(Rs. in lacs) : 

5.5 5 5 7 5.6 5.5 6.6 

[You may use the following values : 

t0.05, 4 =2.132, t0.05, 5  = 2.015, t0.05, 6  = 1.943] 

7. 	State whether the following statement are true or 
false giving reasons in support of your answer : 
(a) C(n, 0) + C(n, 1) + 	+ C(n, n) = 2n. 	2x5=10 

h 	
+ x — —  x 

(b) 	 — 1 
x—>0 

(c) Poisson distribution has equal mean and 
standard deviation. 

(d) If the correlation coefficient between X and 
Y is r then the correlation coefficient 
between — X and — Y is — r. 

(e) The range of the functionf : R —> R defined 
by f(x) = ex is R. 
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1. 	(a) 	f R R 3fR g : R R, f(x) x —2 * 	4 

g(x) = x2  *2 VT 4 r0-11 -1* t? d4 fog(x) 	iIcT 

qr:tfc3T[T, I -ciziT "q6 1-11-0-9.  fo g 

? 

(b) *1- 	34-jyrd 	3 

3 : 214 *licit 1 7t4T 	WT.{ -8fil' 

4,-4A‘41: 	,341 
30 

Jt.4) .a171içrzilcft 	 -UUd 

iIcii 711c1 

(c) 	-iftifici 31fEf1 t r 	X AT. Y 	 3 

4.Tt,fTT qurp  7111  

\1 	1iuH-II] 

ryr21.71-,3151 
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2. 	(a) 	f e2xcos3xdx c,1  .1Hich rocr 	I 	 4 
0 

(b) 74-f4-71 i + 2j + 3k, — 2i +3j+ 5k 	1E 	3 

TItT 711d --1-f -A7 

(c) Tf-TdCIIcrco 	X ti 5NIRIcbc11 N-iccf 4b(1-1 	3 
f(x) = k, 3 X s 4 

0, 31-Pj1 2TT 

t-iroirrism 	 t I k, x 

x 	-Trr9{ 3 x i mwut 	---1--A7 

	

3. 	(a) 7.1)7-{ 	 1 64 * A2TT 1 1 t I 	2 

cich 011' 	+f vita 	i 

(b) 64 1:1-ft-dT4 tT t.-14 -TuT ft-EfT ,T1tc11 t I 	3 

2 	c-11-1 os14>q1qr trr-Ta-r4ab1 SI (- 111-kicr 

4t? e.41 11c1 	1I I 

(c) 	f*f chl 64 ,,AR -> TIT2T 60101 ■3-11c11 t I 	5 

	 ftf4 20 qlt rcIrl 3117 18 c4it 4 	t 

26 coiR 1-) 	f-cm 3117.  ART 	TqTi"--dT 

t 10.05 4> TIT 2471-  (-kit 1:1T 411 31Tcf t--1 4 (cbc.-4-11 

4-1c1 t 	fwzrr ,4151;,,54> t 

4. 	(a) 	x+ 2y — z =5 3 2x — y +z =3 t 	2 

fic-r -A1 i7 

(b) 	-) 	+ilc4 cm 	.11.01 711ci 	 tq 	2 

(1, 2, —1) TR '3 	s5-1-1 f-4-  (4, 0,3) 	t-t-{ 

t 
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(c) 30 4)41 	4(y-413A 	 6 
	2 

Trr9-  711ci 

(d) {•14-1rcif6d 	1tu4 	TrruT 4 

-c10-1 4 Olreld 	: 

0 - 4 4 - 8 8 - 12 12 - 16 16 - 20 74 3-1-7" 

1 1 3 4 1 71 ,stIkcii 

	

5. 	(a) 	(3x — —4-5  )5  %- fgcg -51-qR 14 x lickl 	711d 2  

--1-f-A7 

(b) 3-1-4-WF 	 (x2 	y 2  ) 	= xy cr) 	3 
dx 

-4f---A7 

(c) 	X, N(8, 4) t cia r•i 	 : 	5 

(i) P(X > 10) 

(ii) P( I X —81 < 1) 

fq7-1 TFur 	P(Z < 1)=0.8413 3-11 

1 
P (Z < 

2
—) = 0.6915 soi Z, N(0, 1) tl 

	

6. 	(a) fad t =1 ITT c1911 x= ate, y=2at =h1Tcrt kT§11 	3 

3-Tri4-- 	 71Icf 

(b) 	al) xy2  = a 2  (a — x) 	34- 7f10.1 	307 	3 

3-T-Ituur 	,R 74-  quiN-4 	Gicl 	I 
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(c)   cril 	 f-q-wzr 	TI-F4 -k 	4 

Fi'iii f4t(sf -5ft-R-rurfqzrr 	-9-Nwo-r 
Ac4 fF1 1 	3 -9-N-Rwr 	Ll-) 

	

-qt 4-116 	A--4N-a-  31-1Wt 
.-)14 110, 'R 	k 	I 14-If 	31'W 

4-1 	f9TEFisi 	-cr0 qwrna-) 3-F-K4Tqa-r cni 
wrq. 	5% 112 ffT 	 -*Tr 

-gfrrunT A TO fq--.  
5 6.2 5.4 4.5 5.6 

L
  

1-r;  7 5.6 5.5 6.6 
.g-f7R-ro-r t qiq fq--A- 

(975 T. 14) 

[3-TN I:1 4-1 dd liTt chi 741 4 	: 
to.05, 4  2.132, t0.05, 5  =2.015, to.05, 6  =1.943] 

7. 	 -17,171 	 rct, 1-14--trortld 

2x5=10 t-ict4 t TIT 3M-64 : 
(a) C(n, 0) + C(n, 1) + 	+ C(n, n) = 2". 
■/1 + x — N/1 — x  _ 1  

(b) Inn 

(c) LcilHI 4Z-9.  chi 14T V434 	J-11-111 rcl -c1c1-1 GRIW )cII 

t I 
, (d) zrfq x 	Y 	.qt--44N 	r t 	—X 

AT — Y 	Tft---447-4 	—r 	I 
(e) f(x) = e' ITT TIMITTftd.  4h01f: R 	R chi t1ftTi{ 

R t I 
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