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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

03105 Term-End Examination 

December, 2019 

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. Symbols have their 
usual meanings. 

1. (a) Let U = {4, 5, 6, 7}, A = (4, 5) and B = {5, 6, 7}. 

Verify the De Morgan's laws for A and B. 	4 

(b) If y = (sin x)Cc's x, find -id  . 	 4 
dx 

(c) The sum of a negative integer and its square 

is 30. Find the integer. 	 2 
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2. (a) Solve the differential equation 

—
1 

dy + 
y 

( 1 xj dx  _ 0. 

 X y 
3 

(b) The probabilities 

problem are 1, —
2 

3 7 

of A, B and C solving a 

and —
3 , respectively. If all 
8 

the three try to solve the problem 

simultaneously, find the probability that 

exactly one of them can solve it. 

(c) Among 64 offsprings 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 9 : 3 : 4. Is the data consistent with 

the model at 5% level ? 

[The following values of x2  may be useful : 
, x22,135  _ 5.99  , 4 .05  _ x32 e5  = 7.81 	 384 ] 

3. (a) Evaluate : 

tad _i  
1 + x 

3 

4 
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(b) Out of 24 bulbs in a shop, 4 bulbs are 

defective. If we randomly check two bulbs, 

then what is the probability that 

(i) both the bulbs are defective, 

(ii) neither of them is defective, and 

(iii) one of them is defective ? 

(c) A straight line passes through a point 

(— 1, — 2, 3) and through the point of 

intersection of the lines 

x-5 _y+2 _z-1 and  x— 2 _y+3 _z— 4 
2 	4 	3 	—2 	3 	4 • 

Find the equation of the line. 	 3 

4. (a) A continuous random variable X is 

distributed as 

f(x) = C x(6 — x2); 0 5 x 5 2 
= 0, otherwise. 

Find the constant C, E(X) and V(X). 	 5 

(b) Find the equation of the tangent and the 

normal to the curve 

8a3  
Y = 	2 at the point (2a, a). 

4a + x` 
3 
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(c) Prove that I C(n, r) = 2n, where C(n, r) 

r = 0 

are the binomial coefficients. 	 2 

5. (a) If f R --> R is defined by fix) = 4x + 1, then 

show that f is a bijection. Find the formula 

that defines f 1 . 4 

(b) In an examination, the data related to the 

marks obtained by girls (X) and marks 

obtained by boys (Y) is given as follows : 

X Y 

20 6 

30 9 

10 4 

12 5 

15 7 

25 8 

34 9 

Fit a linear regression to this data. 	 6 
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6. (a) The position vectors of points P, Q and R are 

i + 2j + 3k, —2i + 3j + 5k and 7i — k, 

respectively. Prove that P, Q and R are 

collinear. 3 

(b) Consider the data given below : 

Class Intervals Frequencies 

F5 — 4.5 1 

4.5 — 7.5 3 

7.5 — 10.5 8 

10.5 — 13.5 5 

13.5 — 16.5 3 

Calculate 

(i) mean, 

(ii) median, and 

(iii) mode 

for the data. 

(c) For a binomial distribution (6, p), if 

P(X = 2) = 9P(X = 4), find p. 	 3 
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7. State whether the following statements are 

True or False. Give reasons in support of your 

answers in the form of a short proof or a 

counter-example. 5x2=10 

(a) The points A(3, 1), B(9, 7) and C(— 3, 7) are 

the vertices of a right-angled triangle. 

(b) If the mean of the Poisson distribution is 5, 

then the standard deviation is1./T.0 . 

(c) lim 2x — 1 2 

x —>c° 7x + 7 7 

(d) The points of maxima and minima for the 

function flx) = x5  — 5x4  + 5x3  — 1 are 0, 1, 2. 

(e) The central value of a set of observations is 

called 'mode'. 
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31-4-*-9 kvikikuf 
Y 
 dy 	jc-)dx =0 

x Y 

RI  I 	 3 

A, B 311L C ART 	HIM 	cht4 

SI] cfrlicr sto-RI: 3, -2  at -3  t I zrft mit 
8 

41-4 	W T Hato 	FM cbt4 	wzrru tbk 

#, Tfr WM.  sAchdr wra. a7 pi4* 
cElch 7-** Tfr Hairf 	!9 	*.hdr # I 	3 

1441-* *   eRT 7 64 	4* 
34 Mei, 10 cilia 	20 iAq 	I Wz* 
14cki *i 3911R, 	I  tit.9q134 air 39c1M 

9: 3: 4 	 Ti%7 I WzIT 5% RR rft 4 34-4 

civi*Tirra. # ? 
	

4 

[x2 * P+-1fZiRgcr Tr-r-4 a** r r zcrailTfl* ficha 

x2 05
-7.81, 	1 -7.81, X2 	' 5.99 ' 2 135 = 

3. 	() It("41141•1 	: 	 4 

je  tan -  
111 + 	x 

2. 	() 

(7) 
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(a) 
	

rag 24 el i A.  4 n Erual I zrft 

eq-cisstir 	mrtai 	4,t4 #, ci1 A Am' 

;zrr "51d1m teft f* .  

(i) jl.if n -Birrq 

(ii) B-4.4 	tft c -ERRR t, t 

(no z-44 	33R-rd ? 	 3 

(T) i Sit tai 	(— 1, — 2, 3) At tC4T311 
x — 5 _ y + 2 _ z — 1 a* 

2 4 3 
x — 2 y + 3 z — 4 fis Flint 
—2 3 4 

	

7ett I luff 	emu( ra al* I 	 3 

4. () 	ii6ii z 	at wr 4-eq.  Tfr srwrK 

f(x) = C x(6 — x2); 0 x 2 

= 0, 3T74211 I 

aTW{ C, E(X) 3 t v(x)Tff *If-4R I 

8 3  

	

(a) 'RS (2a, a) Vi 	y = 	a 	41 14-113fT "2 + x2 

aitIMR 	ki&flchtur wra.  3 

MTE-03 
	

9 	 P.T.O. 



(TT) ffrz -*tr-A7 -r" 	C(n, r) = 2n, ,31 C(n, r) 
r =0 t 

5. () 	th—d-q f R —> R, f(x) = 4x + 1 gio 1#1.1TREM 

t, turipl rcrk-a 	 f-1  

tiforrrEm en{4 cuor 741 Ta .  tr-A-R 
	

4 

(N) C  tikerkIF 4, c.1 chi .  (X) qI(I 3TTRf rchr 	34.4 

s-4-4 (Y) 	srrqr 	 TR3 1 *R7 

PIHRifigcr : 

X Y 

20 6 

30 9 

10 4 

12 5 

15 7 

25 8 

34 9 

att-*--Z a r t+-1 ,44 chk4 aior IRgen Timerzrur 

tr-A7I 	 6 

MTE-03 	 10 



6. () %sail P, Q 3t1T R iiW2A TTRT stoi : 

i + 2j + 3k, — 2i + 3j + 5k at 7i — k t I f(TZ 

trrA P,QatRTAut I 3 

(13) 4:r• "R7 TR ait-*--41 ITT 1.;Iiik tr-47 : 

14 ai-a-r ci list Rd 1 

1.5 — 4.5 1 

4.5 — 7.5 3 

7.5 —10.5 8 

10.5 — 13.5 5 

13.5 — 16.5 3 

4 

(ii) Tam 	 4-eq.  (6, p)* rceR, zfk 

P(X = 2). 9P(X = 4) t, p Tff *I F47 I 	3 
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7. Wdri7 	+4 	d cbtfrf &ref t err anirST 3iti4 

trai 	4R-Tqf zErtA zrr sic-3clwr 

blur SR I 	 5x2=10 

() %pi A(3, 1), B(9, 7) A C(— 3, 7) 7--* BITOuT 
*l I 

(Et) iR -crw 1:4711 	r 'Mut 5 #, kict)( Ali  

"r4974 -1171 -1 1 11 I 

(TO 
lim 2x - 1 2 

x 	7x + 7 7 

(v) lb-FR' ffx) = x5  - 5x4  + 5x3  - 1 	mitio A 
Ni#E3 -Rs o, 2 

raTurl wiwzr wr war 	tgam-' 	t 
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