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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

03141 
	Term-End Examination 

June, 2014 

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 Q. No. 1 to Q. No. 6. Use of 
calculators is not allowed. 

1. (a) Let Q be the set of rational numbers. If 
f : Q --> Q is defined by f(x) = a + I3x, where 
a, p, x E Q and 13 0, then find f-' : Q 	Q, 
if it exists. 

(a  ± a+b+2x 
(b) If f(x) = b + x 
	

then find r(0), 

where a and b are constants. 

(c) Find the distance of the point A(0, - 4, - 18) 
from the line x+ 7 y- 5 z- 9 

2. (a) Two urns contain respectively 5 white and 
7 red balls and 4 white and 2 red balls. An 
urn is chosen randomly and then 2 balls are 
drawn without replacement from the chosen 
urn. If both balls drawn are white, find the 
probability that the second urn is chosen. 	3 

4 

2 

4 
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(b)  

(c)  

Integrate 

By the method 
line y = a + 

In (x + 1)dx. 2 
+ 1 

of least squares fit a straight 
bx to the data given below : 

x —2 —1 0 3 

y 4 6 9 0 

Also find the coefficient of correlation 
between x and y. 	 5 

3. (a) Four identical coins are tossed 176 times and 
the number of heads appeared each time is 
as follows : 

Number of heads 0 1 2 3 4 

Frequency 16 36 75 37 12 

At 5% level of significance, test the 
hypothesis that the coins are unbiased. 	5 

[Given x0.05, 4  = 9.49, x0.05, 5  = 11.07, 

= 12.591 
4-0-05, 6 

(b) Solve the differential equation 

(x2  + y2) dY   xy. 	 3 
dx 

(c) A company manufactures bolt and nut and 
assembles them. It is observed that during 
manufacturing, 11 out of 100 bolts are likely 
to be defective whereas 7 out of 100 nuts are 
likely to be defective. Find the probability 
that the assembled parts will not be 
defective. 	 2 
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4. (a) If y = x3, then verify that dx 	aY , where 

Y  = 
dy 

 
dx 

3 

(b) Find the mean deviation of the distribution 
given below : 	 3 

x 20 25 30 35 40 

f 8 10 16 10 6 

(c) Find a unit vector perpendicular to the two 
vectors 3i + 2j - k and i + j + k. Also find the 
area of the triangle having the above two 
vectors as two of its sides. 

5. (a) Determine the 45th  term and the sum of first 
150 terms of an A.P. whose first three terms 
are 11, 9, 7. 

(b) Show that the equations 2x2  + 5x + 2 = 0 and 

4x2  + 8x + 3 = 0 have a common root. Find 
the product of the other two roots of the 

equations. 

(c) Find two non-zero numbers whose sum is 15 
and the square of one multiplied by the cube 
of the other is maximum. 

6. (a) If V = 2 cos-1  
AS-c  

x 
 + 	

, apply Euler's 
 vy 

theorem to show that 

x 
ax  
- + y—

ay 	2 
+ cot,—

v  
=0. 

4 

3 
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(b) The number of cars arriving at a railway 
station follows the Poisson distribution. If 
the average number of car arrivals during a 
specified period of half an hour is 2, find the 
probabilities that during a given half an 
hour 
(i) no car will arrive. 
(ii) at least two cars will arrive. 
(iii) at the most 3 cars will arrive. 
(iv) between 1 and 3 cars will arrive. 	4 

(c) A population consists of three numbers 2, 5, 
8. Enumerate all possible samples of size 2 
which can be drawn without replacement 
from this population. Verify that the sample 
mean is an unbiased estimate of the 
population mean. Calculate the standard 
error of the sample mean. 	 3 

7. State whether the following statements are true 
or false giving reasons in support of your 
answer : 	 5x2=10 
(i) If A and B are two independent events, then 

Ai and B are also independent. 
(ii) The points (— 4, 0, 0) and (0, 0, 1) lie on the 

same side of the plane 2x — 3y — z + 4 = 0. 
(iii) There exists no point of inflexion for the 

curve y = x3  — 8. 
(iv) If the mean and s.d. of a binomial 

distribution are respectively 4 and 8  , then 
3 

P(X = 
0)  = (2)12 

3 ) 
(v) The y-axis is an asymptote to the curve 

x2y2 _ 9x2 _ 2  = 0.  
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: SAY1 #. 7 ch(41 yie1/41 	I 37, 	1 Z 6 # Alf- wff 
NTRT * 3 efo-  4(135(-2ej 3Thriv 954 
if* / 

Tri-4 #1-1* Q It* ti(.90-414 	t Zft 
f : Q ----> Q, f(x) = a + 13x "g7T tfitiTT5M t, 	 
a,f3,xeQ 3fR13*0:ff4f -1 :Q—>ta 
W-47, effq 	 aTPf t 

ja+b+2x 

	

(w) 	 f(x)   A, 
b 

(a +  
x 	

,T4 f(0) Vci W 
+  

\Ile a3 b 31-40 I 

	

(TI) 	x + 7 	y-5 =  z-9 
3 	-1 	4 

A(0, - 4, - 18) At 7,21 4-110 iN.R 

	

2. () 	sf-d-Ri: 5 ti4q 3* 7 oici T atR 
4 ki4.4 AT 2 oto 	 eul-,49q1 

X11 X1141 at 1.4 r 	 TAP-ITER* 1 	-11 
2 	141-41 .1141 	IzfR 17*7-41-  
ti~q , 	Tgit 511 cbc11 TIM *ri* 	 
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4 

3 
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In 
(x +1)  dx 	kV-114)61 trr-A-R I 	2 ,
x + 1  

(Tr) -ra-RT 	 3fr-*--41 wo 

y = a + bx 	tile. *fi-A7 

x -2 -1 0 3 

y 4 6 9 0 

x3 y 	 1 	4r77 I 5 

3. 	 tigh rk1133.1 	176 	 \TIM! t 

Rid aTA- 	k-it?-11 1:11-11VR t 

0 1 2 3 4 Pricil *I 1:0V-41 

16 36 75 37 12 cg I .tsi Ikci i 

5%14114-dT f.(ZTti 	 4N7 

	3T-45T-4-ff t 

7-4T t 405,4 = 9.49, X(2)05,5 = 11.07, 

2 	- 12.591 
x005, 

3 	c1 11-1cMul (x2  + _2
)  dy 

= xy 
cbc 

SRI 

 	Rz 	t art d•4 

	 t I RiPHiut 	 k(sit TRH 	100 

ifif 11 (41c.-e. *13R-rq- 	431-T--4•r t, 7q% 

R-a-  4 A-  7 Te WIG! t 

TrR 	(sRitsr -le 	 TErt 	11 lmal 
1l1c1 	rrA7 I 

(TO 
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-k 	 4. () 	y = x3, 	W7R .  dx = Y'dy
dy' 

, 

le - 	 t I dx 

	

NO 	 I-4-R TR -4-eq war 1-4q-e-4 Tff 41-r-A-R : 	3 

x 20 25 30 35 40 

f 8 10 16 10 6 

(TO 7w 	 Trror 	-*rr-A-R 	t TrfOil 
3i+2j-k3llTi+j+kit 

Ift Tff AT-47 	T4rq 
Tritz t I 

5. (') 7-* fli-licR s)-41 ftik 	c 	11, 9, 7 t, 
	4541 3 1r-0 150 xrt 	Tff 
*ztf 

(13) 'RUM "ft fl cmui .  2x2  + 5x + 2 = 0 3t1T 
4x2  + 8x + 3 = 0 	 t I W-ncwi.  

31.P4 40) 	Tff Atr-4R I 

4-dT 	*11-4g -Nwr zr1Trch- 
15 at 7-* .1,(.90-11* 	afIT 7rft iitgo-41 

3Trir*711t 

tiq V=2cos 	 
vx + vy 

av 	, v , x av — + y— + cot— =0 -RUA * MI  ax 	ay 	2 
aTTzraT m4 	(iiikttr I 

6. () 

4 

3 

3 

4 

3 
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(ii) 	.) 1-ff4 147F 	chl 	 argrR 
tr̀Vt t I it 1-*-Tftfaftra ai-r4 	*=t aTafiT 4 
*-4 41-• =t chi 41.  3417ffq (-1(.9e4I 2 t, 
1-7 3T 	qthi 	(go Nireicr)cil(r yin 

*C-A7 : 
(i) ift   alTrft I 
(ii) W4J4-*IT c1 	 3041 I 

ctj aTTIril I 

(iv) 1 A 3 * 41.9 	3ITITft I 	 4 

(7T)   4 	Htt.).e4Kr 2, 5, 8 t I 3-TP:171 2 
Tit 431-C-4-a- -5A-0 -4-d-rT7 1-\\31-  Tg k1 	II 	rcHI 

Tri—dRucr4 	kichdi t I kicefliZli 4"1"r4R 
Trra-0 11 wt tiH1 Trrur 	31.9-57-d aTr*--dR• 

t ITAO -grrt4 	Pich 1ft 4 	RchRld *if-47 I 	3 

7. Gicilv i 	P4.ifZiRsid 	 zrr 3 	r 1 3-itr4 
.3TR.  tru 4 cbRui 	: 	 5x2=10 

(i) art AABt 	t, cA A B 
1ft k-aciA t I 

(ii) (— 4, 0, 0) 3 	(0, 0, 1) 'W-icid 
2x-3y—z+ 4=0* h) i Mt) -Pal I 

(iii) y = x3 — 8 *T ciIi •irci-tfitd"49. 	t I. 

(iv) 4 tcrq cie.4 	-mut 3117 -4-11-Ich 149—d-9.  StO-RI: 

4 A 	t, P(X— 0) — — I 
3 	

— 
112 

8   

(v) x2y2  — 9x2  — 2= 0f 3T-4-6P74ff t i 
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