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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

December, 2018 

ELECTIVE COURSE : MATHEMATICS 

MTE-03 : MATHEMATICAL METHODS 

Time : 2 hours 	 Maximum Marks : 50 

(VVeightage : 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) Evaluate : 

x tsm  x dx 

0 

(b) Find the equation of the line parallel to the 

line x = 4 — h, y = 2 + 3h, z = — 4 + h and 

passing through (3, 1, 5). 4 

MTE-03 
	

1 	 P.T.O. 



(c) Check the continuity at x = 0 of the 

function f where 
	

2 

(.2x — 1 	if x < 0 
f(x) = 

2x+1 	if 3E.0 

2. (a) 4 cards are drawn from a pack of cards. Find 

the probability that there is one card of each 

suit. 2 

(b) Evaluate the following limit : 

Vl+x+x2  —1 
lim 

x 

(c) Find the mean and standard deviation for 

the following data : 	 5 

Class Interval Frequency (f) 

0 — 10 10 

10 — 20 30 

20 — 30 20 

30 — 40 0 

40 — 50 10 

50 — 60 30 

MTE-03 	 2 



3. (a) Solve : 	 4 

(x + 2y3) dy = y dx 

(b) Do the vectors a = 3i — 4j — 4k, b = 2i j + k, 

and c = i — 3j — 5k form a right angled 

triangle ? 

(c) 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, 

(iii) one of them is defective ? 
	

3 

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

PDF 

f(x) = 
{

kx (1 — x), 0 < x 1 

0, otherwise 

Find 

(i) Value of the constant k 

(ii) CDF 

(iii) Standard deviation of X. 
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(b) Find the equation of the tangent to the curve 

y (x - 2) (x - 3) = x - 7 where it cuts the 

x-axis. 	 4 

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

is 30. Find the integer. 	 2 

5. (a) If for a binomial variate X with n = 6, 

P(X = 2) = 9P(X = 4) then find the mean of 

the binomial distribution. 3 

3 v3 
(b) If u = tan -1  - 	' , show that 

x + y 

au 	
au= sin 2u. x — + y 

ax 	ay 

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

with the model at 5% level ? 

[The following values of x2  may be useful 

2 
A.39 .05 = 7-81 , x2,.05  = 599 , 	= 3.841 
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6. (a) Find two non-zero numbers whose sum is 15 

and the square of one multiplied by the cube 

of the other is maximum. 

(b) For the normal distribution N(1, 0.25) find 

(i) P(0.8 X Fl) 

(ii) P(X 1.05) 

You may find the following data useful : 

4:•(0.8) = 0.7881, 4(1.1) = 0.8643 

4(0.2) = 0.5793, 4(0.4) = 0.6554 

(c) Find the sum of the finite geometric series : 	2 

2 + —1 
2 

+ —1 
4 

+ —1 
8 

1 + + 2n-1 

7. State whether the following statements are True 

or False. Give reasons in support of your answers. 

5x2=10 

(a) If x= a cos t, y= a sin t, (0 t ic), then 

—dy 	
4 

at t = It- is 1. 
dx  

(b) Correlation coefficient between x and — x is 

— 1. 
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(c) If f : R —+ R is such that flx) = cos (x + 2) 

then f is invertible. 

(d) For two mutually exclusive events A and B, 

P(A U B) = P(A)P(B). 

(e) The asymptote of the curve y 3  + yx2  — x2  = 0 

parallel to x-axis is y = 1. 
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(pci : 70%) 

	

WZ: 377 	7 aiffeiref 	RR 1 46 #g 

	

W7 .f. 	3ffT 007 / 4cyc?cd ." * Ned,/ 

375-4/ft q -41 / Yrdc/e * 37e/4 opffref arzf g 

1. () iireochi ttf* : 	 4 

x tRn  x dx 

030 1WT x = 4 - h, y = 2 + 3h, z = - 4 + h * tifflit 

tgti cif ki&ilcntui Trd 	-q1 -Rs (3, 1, 5) 

I;lmt qTt t i 
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(TT) x= 0 TR tb"--4 	Al 7N *1f-47 A6, 	2 

2x -1 zfR x < 0 

2x +1 	zfft x>0 

2. () -dTRT Al• Ti 14 4 T14 fiWa 77 I i4Ta 
1481 	1T8T 51441 	► 1* mikcncii 

Tff *1177 I 
	

2 

NO 	w 4tviictri A-PAR : 

Vi+x+x2  —1 

x—o 

(TT) PHRiRsto 	 at *-41 mut 	f4-4—d4 

*tl* : 	 5 

wf-af-duF gliqitct i (0 

0 -10 10 

10 - 20 30 

20 - 30 20 

30 - 40 0 

40 - 50 10 

50 - 60 30 

f(x) = 
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3. () 	tti* : 

+ 2y3) dy = y dx 

W4T Trite a = 3i — 4j — 4k, b = 2i —j + k, atK 

c = i — 3j — 5k kiiichlui -frp -taT ? 	3 

	

(ii) 	schli 4 24 arw1 4 4 	WT4 t I zfR 

71-  enTossql 	4t9.  ct,A t, 	efii. 

 WIT NiNchil "1 , f) f 

(i) -ERR *, 

(ii) 4111 4 4 ci;li s#1 •4• 3V(14 t, 

(iii) 	4 4 	-ERR ? 

4. mon 	zr1-11 	994 

f(x) = 

W X W.  Niflghni tdq TM.  

kx(1—x), 	0<x.1 

0, 	3112T1 

-4ri* : wff 

(i) 3 	k W 117 

(ii) *Wit *Z4 Th-- q 

(iii)  X W Trr-4w -ftaa4 	 4 
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y (x - 2) (x - 3) = x - 7 *I. 	113T ITT 

tii-fichtui 	*Y*7-4 T  x-31A:f 	cmdcli t I 4 

(Tr) UT vb.) 3 .3fld.) ari 	trrch-F 30 ' 

lurk -ru WARI 	 2 

5. () fa44  	zfft n = 6 at 

P(X = 2) = 9P(X = 4) t fa44 4-eq 111E4 

Tic *11-A7 

3 	3 \ 
Zrft u = tan-1 (x Y   ,itZiffR 

x + y 

au 	au 
sin 	 3 x— + y— = sin z 

ax ay 

(TO 1 1 	*Pi tq. 	 4-qT V 64 -4Q 4 A 
34 Oki, 10 chics 3* 20 ki4.4 	tr41 7 

44W 	argrrup 	argrd 
9: 3: 4 	 TiR I ITT 5% 	TIT atkt 

Pc4* Trirrff t ? 
	

4 

fx2.*CtHroRsid 1:11q 3Trcrk 	ZERMI kich 

x3.05 = 7.81 x22,.05 	 _ 3,84  
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6. () 	t T4-6( 4t.:),e41 Ta-  *AR -N-4-*-r 	r1 

15t3T 7w t-itseri * 1.1* el0 ti(9,41 * 

ttui-mo aTru-*--dgr ' 

	

(1=4) 	4Zq N(1, 0-25)* 	 

(i) P(0.8 X 5 1.1) 

(ii) P(X 1-05)Ta.  *1177 

ci 	(go att-*-t am* fm 7q-4141-  t 	 

0(0.8) = 0.7881, 4(1.1) = 0.8643 

4)(0.2) = 0.5793, 4(0.4) = 0.6554 

Riff 714W 

1 
2+ -

1 
+ -

1 
+ -

1 
+ + 2n-1 2 4 8 

ATTIT 	*11-4 

7. W.T-4 	*ir'Rifff W-R ZfiRi 	err 37-477.  3itr4 

T3ff(*Rcmiq ctaui tr-4R 	 5x2=10 

() zfR x = a cos t, y = a sin t, (0 t 

t = 	= • 1. 
4 	dx 

	

• (w) x —x' 	Tr0-4tT Trk —1t I 

: 

2 
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(7) zrft f : R --> 	 f(x) = cos (x + 2) 

f 	03c9miunq 	I 

(sT) 	IRTER alt r4-41 14e-n311 A 311 B * (YR 

P(A U B) = P(A)P(B). 

0' ) 
x-3-TaT ' klk11-M, AT y3  + yx2  — x2  = 0 W' 

31 	riff y = 1' I 
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