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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

December, 2015 

ELECTIVE COURSE : MATHEMATICS 

MTE-03 : MATHEMATICAL METHODS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage 70%) 

Note : Question no. 7 is compulsory. Attempt any four 

questions from questions no. 1 to 6. Use of 

calculators is not allowed. 

1. (a) (i) Given f : R ----> R, f(x) = 3x + 1, x E R, 

show that f is bijective. 2 

(ii) Given f : R ----> R, f(x) = x2  + 2, x e R 

and g : R ---> R, g(x) = 3x + 5, x e R. 

Is fog = gof ? 2 
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(b) Evaluate : 	 3 — 
2 

2 

dx  

x (1 + 2x) 2  
1 

(c) The probability that a man will get the 

contract A is —
2 

and the probability that he 
3 

will not get the contract B is —5
. If the 

9 
probability of getting at least one contract is 
4 

what is the probability that he will get 

both the contracts ? 

2. (a) Determine the standard deviation of the 

random variable X whose values are given 
below : 

X 32 28 47 63 71 39 10 60 96 14 

(b) Show that the area A of a rectangle with a 

given perimeter S is maximum when it is a 

square. 
2 

(c) The sum of three numbers in A.P. is 18. If 

2, 4, 11 are added successively to the 

numbers then the resulting numbers are in 

— 
G.P. Find the numbers. 	 3 1 

2 

5 ,  

2 
2 

3 
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3. (a) For 5 observations of pairs (x, y) of variables 

x and y, the following results are obtained : 

x = 15, I y = 25; E x2  = 55, E y2  = 135, 

xy = 83. Find the two lines of regression. 

Also estimate the values of x and y if y = 12 

and x = 8. 5 

(b) Find —
dz 

where z = x2  + 3xy + 5y2  and 
dt 

x = cos t, y = 2 sin t. 	 3 

(c) If the roots of the equation x 2  – lx + m = 0 

differ by 1, then prove that / 2  = 4m + 1. 	2 

4. (a) In a Binomial distribution consisting of 

5 independent trials, probabilities of 1 and 

2 successes are 0.4096 and 0.2048 

respectively. Find the probability of success. 

Also find the mean and variance of the 

distribution. 4 

(b) Find the sine of the angle between the 

vectors a = 2i – j + k and = 3i + 4j – k. 

2  (c) Given --d.—xdY 	32 - = – 	and y = 5 when x = 0. 

Find x when y = 2. 
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5. (a) The number of accidents in a highway as 

recorded every month over a 9-month period 

are 15, 18, 9, 11, 14 ;  10, 8, 13, 19. Test at 5% 

level of significance whether these 

frequencies are in agreement with the belief 

that the number of accidents was the same 

during the 9 months. It is given that table 

values of x2  at 5% level for 8 d.o.f. and 

9 d.o.f. are 15.5 and 16.9 respectively. 

(b) Find the equation of the sphere whose 

radius is 5 and centre is the point of 

intersection of the plane x + y + 2z = 2 and 
x —1 y + 1 z — 0 

the straight line 	 
1 	2 	—1 

(c) Find the equation of the normal to the curve 

y (x — 2) (x — 3) — x + 7 = 0, at the point 

where it cuts the x-axis. 

6. (a) Measurements of a sample of 6 weights were 

found to be 14.3, 16.6, 15.7, 14.8, 16.2 and 

15.4 kilogram respectively. (i) Determine an 

unbiased estimate of the population mean. 

(ii) Compare the sample standard deviation 

with the estimated population standard 

deviation. 
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(b) Evaluate : 	 3 

— 3 + 

x -> 3 	Vx  2 _ 9  

(c) Find the equation of the straight line 

passing through the intersection of the lines 

x + 2y = 1 and 2x — 3y + 2 = 0 and 

perpendicular to the line 3x + y + 9 = 0. 	3 

7. State whether the following statements are true 

or false. Justify your answer with the help of a 

short proof or a counter-example. 5x2=10 

(i) The best measure of central tendency for the 

data 2, 4, 6, 8, 10, 98, 100 is its mean. 

(ii) I a x b I is maximum when a and b are 

parallel. 

0 

0 x 10

, 	otherwise 

002 (10 -- x ; { 

is a p.d.f. of a random variable X. 

lim 

(iii) f(x) = 
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(iv) Function f(x) = x + —
1 

is increasing for 

0 < x 1. 

(v) 53  simple random samples of size 3 can be 

drawn without replacement from a 

population of size 5. 
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(13) 1 1.4) -1 *11-4R : 
2 

2 

Si 
dx  

x (1+ 2x) 2  

(ii)   1C5FT1  Vi 	mIreichiI —2  t 

at( 31:14- 	 B 71171. 	*1-  NIRIchil 5  
9 

t I eirc .3 	 SITU 	 

Alreichil —4  t, 	3E10 q 	 
5 

2 MR4cbdi TEIT 	 ? 

2 

2. () zfrq 	x, -NI* 1 41-d ry 	t, 

*=tr-A7 : 	 3 

X 32 28 47 63 71 39 10 60 96 14 

(IN) 	f-“trr tritRT s  	aiR7 

""ItFF A 	3*T-*--d14 61(-11t 7-4ft 	.) rf 

3
1 

2 

(TO cf1-1 (-w.).e41(r, 7 	(-1 1-1101 s*rit 	t, 	r *TTEFF 

18't I eirq 	 its,e413-11 	WPT: 2, 4, 11 

,111(1 	7497 *Ft 7Ri. 	t 

I 	 3 ± 
2 
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3. ( ) 
	

x3 y * H •  (x, y) * 5 	* TC.N 

	TrrivETIT 31-Pft : 

Ex=  15, I y = 25, x2  = 55, y2  = 135, 

E xy = 83. 	TITIMPT 	•i-d *if-4R I 

y= 12 Ax= 8*,A. x 3.117 y*TIT4 

al-r-*-f— W-4R 	• 

NO 	z = x2  + 3xy + 5y2 	x = cos t, 

y = 2 sin t 
	dz wra. *rft7  

dt 
	 3 

(TO eirc kil-nchtul x2  — lx + m = 0 	 1 

t, "d Riog 41f-A-R 	/2  = 4m + 1. 	 2 

4. (*) 5 -cicIA 31ft-4W al(‘) trq 	 -44 1 3 2 

51171.  cilt 	Irelchdlcr 9t 11 I: 0.4096 

0.2048 * I tiLtKicil 3171 GtA 	5114i4ld1 

wrff rr-A7I Gie..1 	-gm-  3T wikui 

-Q1-4R 

(w) Trf-* a = 2i — j + k a-117 f3 = 3i + 4j — 

Alq. * Qui Q 	 *1177 I 

(T) ei 	
 ax 

	

25 
= — 	x = 0 xIT y = 5 31171.  t, 

dx  

x 	7 74W y= 2t I 

4 

3 
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5. () 9 140* aidu 1 	* Tret4 	Twrrif Tr( 
  SEFC4Tall .Itsio-H 15, 18, 9, 11, 14, 

10, 8, 13, 19 347 A't 14 I 5% TIT is RFT 

IT(q"19 qtki-enkcil TEr ti-rwrr 
9 ITO t4 c41(-(1 
	 211, TrggrN 	I 	5% tilvich(-11 

8 3f1( 9  	R,R x2 * 	-grrq 
sto-RI: 15-5 at( 16.9 	-# 

(13) 3 1 1)c) 	cMui 411cf 	f-41:Wr flwiT 5 t 

NTI—*1 	x + y  + 2z = 2 a* kite 
lig ,  x-1 	y+1 	z-0 

1 	2 	—1 
t I 	 3 

y (x — 2) (x — 3) — x + 7 = 0 riRi 	"ER 

x-aRT 	chidif t, 

I 
	

3 

6. () 3ri—d0 	Tr7 6 TR 	 14.3, 16.6, 

15.7, 14.8, 16.2 AT 15.4 Pcbc.6114 * I (i) 1111R 

ITTuf 3r4r3T-tu 	-*I1-47I (ii)aTredff 

wrR libsch 	i 311-d-qi q•ich 	 

‘117 
	

4 
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(I) 1.0 icfri 	: 	 3 

- 3 + - 

x->3 	Vx2 _ 9  

(Ti) 	 x + 2y = 1 at 2x - 3y + 2 =0 

Trra---Q-q 	t--*7 	1141 3-q 	 

	ttr4R 	.4g1 3x + y + 9 = 0 ITT 

A-4 t I 
	

3 

7. 	 cl rtsici 	t 71T aRreLf I Tifkuff 

ZEILA 31V4T wlqwui   14 3174 31k 

a-R*'1-NR I 	 5x2=10 

(i) aft*-  2, 4, 6, 8, 10, 98, 100 * 	*-44 

'TR Trrt2r t 

(ii) I axb 13TrWM:f 	Etat b (-1 111-cR 

t I 

{ 0.02 (10 - x); 
(iii) f(x) = 

0, 

0 x 10 

34- 1211 

Xf p.d.f ' 
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(iv) 0 < 	1* 	rit; 	f(x) = x+ 1  WOITRI I 

(v) 371:71 5 (44 TrgrR A T- 	r 	 

3T1I1TEI 3 arc) 53 	Rc1 zrr-q 	ARO 3171 	 

qf 	t 
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