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Term-End Examination 
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MATHEMATICS 

MTE-3 : MATHEMATICAL METHODS 

Time : 2 hours 	 Maximum Marks : 50 

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

from question numbers 1 to 6. Use of calculator is not 

allowed. 

1. 	(a) Let f : R —>R and g : R —>R be functions 	4 

defined respectively by 

f (x) = x2  + 3x +1, g (x) = 2x - 3. Find 

(i) fog 

(iii) fof and 

(iv) f — g, if they exist and specify their 
domain also. 

(b) Evaluate 
	 3 

f 7TX 
X ex+ sin— 

4 
 dx. 
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(c) The probabilities of A, B, C solving a problem 	3 

are 13  , Y-7 , and X respectively. If all 

the three try to solve the problem 
simultaneously, find the Probability that 
exactly one of them can solve it. 

2. 	(a) For 5 observations of pairs (x, y) of variables 	5 
x and y, the following results are obtained : 

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

xy = 83. Find the two lines of regression. 

Also estimate the values of x and y, if y =12 
and x=8. 

(b) Suppose a protein of mass m disintegrates 	3 
into amino acids according to the formula 

28 
m = 

	

	where t indicates time. Find the 
t + 2 ' 

average rate of reaction in the time interval 
t=0 to t=2. 

(c) Find the term free of x in the Binomial 	2 

6 

expansion of (4 x- ,72-) 
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3. 	(a) Calculate mode, Q1, Q2, Q3, and Quartile 	5 
deviation for the following data : 

Marks No. of Students 

0-10  6 

10 - 20 5 

20 - 30 8 

30 - 40 15 

40 - 50 7 

50 - 60 6 

60 - 70 3 

(b) If u — tan 1  
[x3 +y3  

x+y show that 3 

au = sin 2 u x—au -f-y-
x ay 

Jim 
(c) Evaluate x-44 

 

2 x -16 
2 

   

Vx2 + 9 —5 

4. 	(a) Among 64 offsprings of a certain cross 	4 
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. Are the data consistent 
with the model at 5% level ? 
[ The following values of x2  may he useful : 

2 
X3, .05 = 7.81 

2 
05 = 5.99 X2   

2 
X1 ,.05 

 
3.84 I ^i , .05 
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(b) By eliminating a and b. Find the differential 	3 

equation. Whose solution is given as : 

y2 = a(b — x)(b + x). 

(c) If vector a = 2i + j — 3k and b = i — 2j + k. Find 	3 

a x b} and a unit vector perpendicular to 

both a and b. 

5. 	(a) If X is a normal variate with mean 30 and 	4 

variance 25, find the probabilities that 

(i) 26 5- X 40 

(ii) X > 45 

( You may like to use the following values 

(13(.8) = .7881, (1),(2) = .9772 

41)(3) = .9987, 0).(1) = .8413 ). 

(b) Find four numbers forming a G. P in which 	3 

the third term is greater than the first by 

9 and the second term is greater than the 

fourth by 18. 

(c) If the equation of the tangent at the point 	3 

(2, 3) on the curve y2  = ax3  + b is y = 4x — 5, 

then find the values of a and b. 

6. 	(a) Find the equation of the circle having the 	3 

line joining the points (1, 2) and (3, 4) as 

diameter. Also find its centre and radius. 

(b) Solve the differential equation : 	 4 

d y 
— = xy

3 
 — xy 

dx 
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(c) Find the asymptotes of the curve 	 3 

y2(x — 1) — X3  = 0. 

7. 	State whether the following statements are true 

or false giving reason!: in support of your 

answer : 	 2x5=10 

(a) Given vectors a, h, c, i f b = c, then 

a x h, = c x a. 

(b) The function 

f (x) = X2  when x# 1 

=2 when x=1 

is discontinuous at x=1. 

(c) The algebraic sum of deviations of 20 

observations measured from 30 is 20. Then 

the mean of these observations is 30. 

(d) If P(A n B) = 1 P (A nB) =
1 
 and 

1 
2P(A) = P(B) = P, then P= 

(e) The correlation coefficient between two 

variables X and Y lies between 0 and 1. 
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f. 	-3: 4116141ti fqfarat 

TP7T1 2 iU2 	 37ftichc1H 	: 50 

TIF 	504-1 7 31fq-dTe t1 	Tf. I 4 6 4.  4 W7` VIT 	 

71 4)(117c.-)ej 	v*Tr --(4 1,7 37-177ffi Te7 

1. 	(a) 	1:fTi 	Lho-f f: R 	3t{ g : 	9h+-R1: 

f (x) = x2  +3x +1, g (x) =2x —3 giu LiroiffEm 

■-hoi 	 

(i) fog 

f 

(iii) fof 

(iv) f — g, 	1:F79)'yid 	.-d177 I 

(b) f Ixex+sin- E ldx 	179' 
4 

4 

3 
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(c) 	A, B, C 	-)*-1,41(-1 	 mirqcboR 
	3 

9111-RI: 13 , %, 	X .t1 qfi t-9f 	Trfq 

ml 	f 	-WI WAR-I 

HIRIehil 711i 	ron 774 *I -81-T 

-1 ,11(1   t I 

2. 	(a) 	x, 3ty yip tfTri-.74 (X, y) P-1 4--Irokld 	5 

orRul14-1 1;171§ 	 : 

x=15, y=25, 	x2 =55, 1y2 =135, 

xy = 83 

y =12 41-{ 

x =8 t c1ax3tyt 	3-17*-79. --tr—A.7 I 

(b) HI-I (41FA -51-1-al-ff chi c.q4-11,-i m 	m= t 2+82 	3 

31-11:17 3-14t 3.11 ff 14 fqelif 	t 	 t T11:17 

31-7Tt=Otft=2 -14 

3ft-a Nrc-Irshil 	.11c1 W---A7 I 

5 )6 

(c) 14x- 	fgtrq 3RzrR 	-crq 71Id ••-rr77 	2 

7). x .413-*itl 
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3. 	(a) 	F-14--ircifigcf 3 	i1Ti, Q1, Q2, Q3, AT 	5 
	lir(chrod 	: 

3iW fa-arRiet 	Terqm 
0- 10  6 

10 - 20 5 
20 - 30 8 
30 - 40 15 
40 - 50 7 
50 - 60 6 
60 - 70 3 

1  x3+ y3  
(b) irq u = tan-1 	t ti577 x+y 3 

+y 
 u 

=sin2u 
ax ay 

(c) 14-.1 t.go 14'F 	: 	 2 

lim x2 -16 

  

x-44
x2 +9-5  

4. 	(a) 	i+141-iti41 	 qqi 7 64 “q"Q ti 	4 

34 (-Ho, 10 r AT 20 Trkq 	 

	f970 3-TT:17 

9 : 3 : 4 	 '1i{~t I 1l-if 5% t-cR 	t 

7fTM ? 
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[x2t 	Trrff 3TrErk 	 

: 
2 X3 _05  —7.81 

2 
X2 , .05 = 5-99  

2 
x1 , .05 = 3.84 

(b) a 3 	b 	Pitichol 	 t-ii-ilchtui 	3 

711(-1 	F\Richl 	t : 

y2 = a(b — x)(b + x). 

(c) 	 Trr-  T a = 2i + j — 3k at = — 2j + k. col 	3 

la X bl 711c1trA7* 	 711c1 -1-F77 

a at b tr{ 	 tf I 

5. 	(a) 	X lira( 30* Yiitui 25 q1 7f 54111-11--q fwd 	4 

rf-A-7 	: 

(i) 265-X40 

(ii) X 45 

0714 P-P--ircifiv 4-11-4 	70T 	 

4:•(.8) = .7881, 4 (2) = .9772 

4)(3) = .9987, 4)(1) = .8413 ). 

(b) 	Li 	I t t-itse4 I 	h f f774 	 3 

tzi; "Fq=1-*-1 thl:R1 trq 1:1-0 1:17 .4 9 3-Tr 

3-11-{ VRT T-K 	ti 18 3-TftTT t I 
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(c) iic ct9t,  y2  =ax3+ b r f4s (2, 3) -q.{ 
	3 

y =4x — 5 .t .a.q.  a 3-* b t-14Tff 7TU 

I 

6. 	(a) 	ict) 	 chtul ;fici "If77 1 'TTTF 	3 

.Fq- 33 (1, 2) at (3, 4) 	,11154 c 	1 .ef I 

17i 	41c 3t1-{f- rr 	7ticr 

(b) 	 : 	4 

dy
. 

 3 
xy -xy. 

dx 

(c) ash y2(x -1) -x3 =0 t 3-1-4d77711 7111  WTI 	3 

7. 	cic115 L  i~-14-1 	2.17 	tzfr 3-RTM 3174 31( t 

1W -4 	: 	 2x5=10 

(a) ik rqi TR TrfTe a, b, c 	it7 b=c,.ffq 

ax b,= cx a. 

(b) *01 f (x) =x2  Atif x1 

=2 Td x=1 

x=1 -7.(31-TFffUtl 
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(c) 201).111h1 	30 A'• Ili 	l 77 ra-cici-1 it 
	4 414E 20 tl cvsi Tff -4kTIO iT TP-74 30 

*1 

(d) 	P(An B)= —
1 

P(A n B)=-
1 

2 ' 	 2 

1 
2P(A) = P(B) = P,cad P= 3 • 

(e) -c,14 x 	y 	 t 
f-f-gff alai t 
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