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BACHELOR'S DEGREE PROGRAMME 
(BDP) 
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December, 2016 

ELECTIVE COURSE : MATHEMATICS 

MTE-03(S) : MATHEMATICAL METHODS 

Time : 2 hours 
	

Maximum Marks : 50 

(Weightage 70%) 

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

questions from remaining questions no. 1 to 6. Use 

of calculators is not allowed. 

1. (a) A continuous random variable X has the 

probability distribution function as 

f(x) = 3x2  ; 0 x 1 

Find 'a' and to' such that 

PM 5 a) = P(X > a) and P(X > b) = 0.05. 	3 
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3 
(b) If z = tan (y + ax) + (y - ax) 2  , find the value 

of 
a  2z 	2 32x  

a ax  2 	ay2 • 

(c) Prove that the lines 2x + y - 1 = 0, 

x - y - 7 = 0 and x + 2y + 6 = 0 pass through 

a common point. 

2. (a) For the following table of values, find the 

correlation coefficient between the variables 

x and y : 

x 2 3 4 5 6 

y 4 7 9 10 13 

(b) Evaluate i
0

n/ 2 x
2 cos x dx . 

(c) The difference of two numbers is 100. The 

square of the larger one exceeds 5 times the 

square of the smaller one by an amount 

which is maximum. Find the numbers. 
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3. (a) Show that sin x (1 + cos x) has a maximum 

at x = n/3. 	 4 

(b) Three urns contain the following : 

Urn I : 7 white and 3 black balls, 

Urn II : 4 white and 6 black balls, and 

Urn III : 2 white and 8 black balls. 

Urns are chosen with respective 

probabilities 0.20, 0.60 and 0.20. Two balls 

are drawn without replacement from an urn 

chosen randomly. Find the probability that 

they are white. 3 

(c) Solve : x dy — y dx Vx2 +y2 dx 

4. (a) Let X be a Poisson random variable such 

that P(X = 3) = 2 P(X = 2). Find the standard 

deviation of X. 2 

(b) If a and p are the roots of the equation 

ax2  + bx + c = 0, find the equation whose 
1 	1 roots are — and — . 
a 
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(c) Among 64 off-springs of a certain cross 

between guinea pigs, 34 were red, 10 were 

black and 20 were white. According to the 

genetic model these numbers should be in 

the ratio of 9 : 3 : 4. Are the data consistent 

with the model at 5% level of significance ? 	5 

[The following values of x2  may be useful : 

4 •05  = 7.81, 4.05  = 5.99, 4,1)5  = 3.841] 

5. (a) Find four numbers forming a GP in which the 

third term is greater than the first by 9 and 

the second term is greater than the fourth by 

18. 3 

(b) Find the asymptotes of the curve 	 3 

y2(x - 1) - x3  = 0. 

(c) For the normal probability distribution 

N(1, 0.25), find 

(i) P(0.8 < X < 1.1), 

(ii) P(X > 1.1). 	 4 

[You may find the following data useful : 

4) (0.8) = 0.7881, 4  (11) = 0.8643 

4 (0.2) = 0.5793, 4  (0.4) = 0.6554] 
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6. (a) Calculate the median and the mode for the 
following data : 	 5 

Marks No. of 
Students Marks No. of 

Students 

10 — 20 2 50 — 60 25 

20 — 30 6 60 — 70 20 

30 — 40 12 70 — 80 10 

40 — 50 18 80 — 90 7 

(b) If vector a = 2i + j — 3k and b = — 2j + k. 
Find la x bl and a unit vector 
perpendicular to both a and b. 

(c) Find the term free of x in the binomial 
6 

expansion of (4x — 5 . 

7. State whether the following statements are true 

or false. Give reasons for your answers. 	5x2=10 

(a) If P(A) = 0.4, P(B) = p, P(A U B) = 0.6 and 
the events A and B are mutually exclusive, 
then p = 0-24. 
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(b) For 	binomial 	coefficients 	C(n, r), 

)C(n, r) is 2n. 

r = 0 

(c) The function f(x) = sin x is monotonic in the 

interval [0, 711. 

(d) The domain of the real valued function 

1 -1, 
f(x) =  1 + x is the set of all real numbers. 

(e) 45 samples of size 2 can be drawn from a 

population of size 10 without replacement. 
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1. () 	 za-1-14m 	X 3rrfirwrr teq s-aq 
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f(x) 3x2  ; o 

aq 'a' atR Wff 

P(X 5 a) = P(X > a) affi P(X > b) = 0-05. 
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(ii) /it z = tan (y + ax) + (y - ax) 2  , 

axz 	ay 

2 n a2z  
„ a.` 	 I 71ff *trA7 

	
4 

(IT) iliZANO*14.914 2x+y-1= 0,x-y- 7= 0 

3llix+2y+6=07WliTCRS4)ebtpKtt 13 

2. () P1-1RIRC11 1 TIR ITO * 

x3 iy 4t Trgi*T 	Tff 	: 	4 

x 2 3 4 5 6 

y 4 7 9 10 13 

in/2 

(ii) 	x2  cos x dx f +Lc-tit:n-1'a* I 	3 

(TT) t tit9qt3ll 	ak 100 t I 194 w‘t ki(seir 

titgeir art* irk Tr aTRT -

att 	Sidi ATT-64 t 	 tit 	e114.  Ta.  

tf4R 
	

3 
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3. tigT4R * sin x (1 + cos x), x = ir/3 1:g 3 13:1 005 

4 

ii-ARscr #14 cbc-Ril wrqr: 

cho41 I : 7 ki4)< -alIT 3 W#1.  

q)c.Rf II : 4 ki4)< WV 6 WA 4k, * 

ahoqi III : 21*-4 .64T 8 q)lzii 	t I 

chmil 	WRT: 	 0.20, 0.60 aTIK 0.20 

A T4T 7T-dT t I l c+041 i ZI1cZdF9tlI 1T 741 

* .1(4 A t 1114kw+i fkm-  Awrdi Trf 
'1U ATff 	ActIcif Tff *A7i i AWFA 

Tl*q 

 

d 

(TO 

  

sIR 

xdy—ydx= )IX2  + y2  dx 

4. () RR d11x i 1z1R11 	 t, 7-61 
P(X = 3) = 2 P(X = 2) IXVT 174W id-clog 
Wff *21PAR I 

	

(Z) zlita at 3 wilcbtui axe  + bx + c= 0 	t t I 

t 	tv4lcbtui Ta.  trf* Dt.140:0 	at1K 
a 	p 

t I 	 3 
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(ii) 	4N-  tie4iki.  4 4-<1.  7 64 Wq1 A-  A 
34 me, 10 Wa 3 20 (144 A.Q.  4-4T 	I 

31rg-4-RK (fig;) 14q41 * ardArt Tiwzrpt 
*-1 313qT8 9 : 3 : 4 *41 lifk I WIT 5% 	cncii 

-RR tR W1-44 -14c41* 	 ? 	 5 

[x2  * AHRiRgd gr4 avErk feR siLlel r 

x3, •05 = 7.81, X2
2 
 ,.05 = 8.88, x1, •05 = 3.841] 

	

5. () 	q-r/ kitseli4 Tff trNR -D4 	kfft guNK 

AO 	1 	1 9 31f 9 alfiK 

cri V 	trq 4 18 alftW t I 	 3 

y2(x — 1) — x3  = 0 ti 34d1:10I1 Tff 

I 	 3 

	

(1T) 	 sit 4)(11 *Ci N(1, 0.25) 

(i) P (0.8 <X < 14), 

(ii) P(X > 1.1) 

Tff trftR 
E-14&.ARsid 3444 aTrqk -NR zErAlril t v*4 : 4 

4) (0.8) = 0.7881, 4) (1.1) = 0-8643 

(1)(0-2) = 0.5793, (I) (0.4) = 0-6554] 
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6. N Ai-if*Zsm1 *1 141 chi 

choi 	: 

ai-  aiw 
ON *1 
err 

ON *t 
err 

10 - 20 2 50 — 60 25 

20 — 30 6 60 — 70 20 

30 — 40 12 70 — 80 10 

40 — 50 18 80 — 90 7 

(W) zrittiR 	t a= 2i +j-31(34K b =i— 2j +kt,  

a x b 4k Mcnct) tiRt 	Cliff uft411 a afR 

biR t, Trff*IfAg 3 

4  6 
(TT) (4x  - 3:= 	WE x TdTf trq Tff 

7. tmcii§q i 141-.11Rsia 	Sri 	zit 3R1FT 13i 

3fft f crotur cfiN I 	 5x2=10 

() ziR P(A) = 0.4, P(B) = p, P(A U B) = 0.6 a* 

	A3 tB tirfER aitrat t,tp= 0.24. 
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(13) itER !rim C(n, r)* r EC(n, r)= 2". 

r = 0 

(10 atd(ra [0, 7r] 4 Th--aff f(x) = sin x \ictAtt t I 

— 2x 
(s1) ciiklAcb 	tb—eq ftx) =  	3riff r41 

1+x 

cr)liWEIT3I1W 	 t 

(z) aTrrrrq 10 di 	 si i.z1144 f4-4r aTrmq 

2 	45 ARO 31177 	t I 
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