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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 questions No. 1 to 6. Use of calculator is not allowed.
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	 ; x � 3

a1.	 (a) If f (x) = ax +b	 ; 3< x <5

7	 ; 5 �. x

Determine the value of a and b so that f (x)

is continuous.

(b) For 10 observations on price (X) and supply
(Y), the following data were obtained :

EX = 130, 2,Y = 220, EX2 = 2288, EY2 = 5506
and £XY = 3467. Obtain,

The line of regression of Y on X.

Estimate the supply when price is
15 units.
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2
(a) Evaluate the integral	 x-n/T-F-2 dx.	 4

0

(b) x is a random variable having binomial 	 6
distribution with mean 3 and variance 2.
Find p (X 7) and P (0 �x � 6).

(a) The following table gives the distributions	 6
of marks in a class of 65 students :

Marks No. of students
0 —4 10
4 — 8 12

8 —12 18
12 —16 10
16 —20 5
20 — 24 4

24 and above 6

Calculate mode and semi-inter quartile
range.

(b) Find the equation of a circle passing through	 4
the origin and whose centre is the point of
intersection of the lines x + y +1 = 0 and
x-2y+4 =O.

4.	 (a) Using vector method show that the three	 4
points (-2, 3, 5), (1, 2, 3) and (7, 0, —1) are
collinear.
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(b) A sample analysis of examination results of	 6
200 students was made. It was found that
46 students had failed, 68 secured a third
division, 62 secured a second division and
the rest were placed in first division. Are
these figures adequate for the general
examination result which is in the ratio
4 : 3 : 2 :1 for various categories respectively
at 5% level of significance ? You may like
to	 use the following	 values	 of

- 2„A .
•

2
X4,0.05 = 9488.	 , 2
	 11.070,X5,0.05 =

2
X3,0.05 = 7.815.

	

5.	 (a) The sum of there numbers in A.P. is — 3 and	 4
their product is 8. Find the numbers.
It is stated that 2% of the razor blades 	 3
supplied by a manufacturer are defective.
A random sample of 200 blades is drawn
from a lot. Find the probability that in a
drawn lot 3 or more blades are defective.
Solve the differential equation :

dx =1+x+y+xy.

	

6.	 (a) An industry has a total of 8 CEO's whose
income in thousands of Rs. are 27, 32, 33,
26, 43, 52, 28 and 25. The industry has a
rule that the CEO who has a minimum
income of Rs. 33000 is eligible to be a
President. Assume that a simple random
sample of size 4 is selected to provide an
estimate of population proportion for
presidentship. What would be the mean
and standard deviation of the sampling
distribution ?

dy

3

3
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Two non-negative numbers are such that 	 3
the first plus the square of the second is 10.
Find the numbers if their sum is as large as
possible.
Letf: R -->R and g : R+ --> It+ be defined asf	 4
(x) = x2 +1 and g (x) = j respectively. Find
fog (x) and g o f (x), if they exist, find their
domains and the condition when
fog(x) = gof (x).

7.	 State whether the following statements are true
or false by giving reasons in support of your
answer :	 2x5=10

Type I error and level of significance are
same.
The normal distribution curve is symmetrical
about the point pt, and also attains its
maximum at where p, is the mean.

(c) The magnitude of a vector product u x v is
equal to the area of a triangle having u and
v as two of its sides.

The function f (x, y) = j9-2 (x2 -1-y2 ) is
continuous in the domain x2 + y2 ?-9.

lim 
3x-1 — 1

x-->. 7x+6
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{

1 	; x55.3
elk f (x) = a x +b	 ; 3< x <5

7	 ; 5 � x

-q'a	 bt't4	 fitiffk-a. 	 4.) f (x)

	 t I

1 4-ici (X) aTIT	 (Y) TR 10	 t
P-1 4-ircingd alft"* -9-Rr	 :
EX= 130, 1Y= 220, /X 2 = 2288, /Y2=5506
3 	 /XY = 3467.

(i)	 X WI' Y17 . tg i Trm3Frur 3rRr w1-N7

crThict 15 )iv4rt4 "ER airlf4	 aiTt-d7
I
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(a)	 F-1 4-irrirod	 tc-0-11ch	 .41—A-R I
	 4

2

J 
x ./x+2 dx.

0

(b)	 X fgl:Tq	 TFT llirro ch 	t fATF*1 TIT { 3	 6

mi .k u t 2 t I p (X?:- 7) a& P (0 �X�6) fic-1

(a)	 F.-0-i ciiod Tr—d-C	 t 65 fa-affRit t	 6

3f0 	 	 TIT t :

3fT -fturtitt 4(stii
0-4 10
4 —8 12
8-12 18

12 —16 10
16 —20 5
20-24 4

24 at 31:R4 3TferW 6

311 aTq-3f-dvq--vk. trfuR 4 (4)

(b)	 t.) 0 co	 cfror quo-4-r---A7art	 4

A t-.7 ip7m t 3 fq1:1-T

x+y+1=0 Zthx-2y+4=0Wf'Srrd-4qfq

t I
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(a)	 .gr-qT fdtIT	 Mi) + 1 a, t4)	 4

( — 2, 3, 5), (1, 2, 3) at (7, 0, —1) TR-U *I
(b)	 200 fd-aftift	 lit1117:4	 roi(.;qui	 6

TrziT I	 	 4 "Trz T Trzif ft 46 rciv
68 7174"crft, 62 "4 fga-14 40.11-	 3rtm

-5r7r 41	 qzfr 74 3-T1-*1-	 	 fur
tri-Turrgr	 fr1	 r t f-Trwr 34-1-9-F-Faflivr cviT

R-R5ToTiT4UT	 :1T .ert 0.0-RI: 4 :3: 2 :1 tl
3ITcf x2 t 	 	 1,1	 :

2	 2
X4,0.05	 9.488,	 x5,0.05 = 11.070,

2
X 3,0.05 = 7.815.

(a)	 t+Hicit	 d	 .1(.9.1faff	 q i f —3 at 314)1	 4
qu -14I r1 8 t I	 4(sq 1 . 7	 I
	 1711	 	  3Trlf# rq+l	 3

TrR 2% -kAt 0"	 tg (14 t I R-W t{ -14 A" 200
e11l 176i1 33R TrR I	 3 71 3kit4 %3-11q1

4	 mirtonot	 -4-NR1

	  dy
3T-4	 W-nchkul —

dx 
=1 +x+y+xy	 3

-9-7r

(a)	 	 t, 3-thrr	 -41 To 8 Th-i3t. t f	 3-Trzi	 3
(tit T.14) 27, 32, 33, 26, 43, 52, 28 aft-{ 25 * I

z-dp-r	 1-14144	 aitzry 4114

TIN t fqT1-4. 	3T1zi 33000 T. t I 1f
41RTR	 311177 4	 T TritTTP:ri ail 69th-5117-0

TrZrT dirch 3TW-1-9T	 rrl	 TITIFLZ arffTU
3lTW-d7 ftzrr *r ti	 I	 mrcraii 	

3ti7 4-n14) ra-ao-t err 	 ?
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(b) .11 W4a7 	 t	 TO' 	 *	 3

vrft 	 	 t I zft ati	 m iT

alfizw-dz:r	 fit 4I(	 7I

(c)	 'RN ciliA qs f : R--->R	 g: R+ --->R÷	 f	 4

(x)= x2 +1 * g (x) =	 trftli-ri-Erff

t I fog (x) aTIT g of (x) 71ff WIC-47, 4frq

31I c^ tfc *-4 Hid 2.1T fog(x) = gof (x)

ft-Efff 14 1;11- 4 7110

7.	 --dT47 F-1 4-1 fi_q c1 	 itirRit 7IT 3/FRTI 3174 37K t

2x5=10-cru	 chRui q'T.R I

131-*IT I Aid AT 1721-*--d-r	 1 ,41 ki 1-11-1 t I

	 ash -Fq- 'It Tit WirliCli q @di t

31t{	 7:1-*1 31.f9-WalT Trrff i)(11 t 	

TliTqT ±ju i-r-ho u x v	 tfiTIITT 311. fq(11-7

4-A-kzh ti q ki , 	Arvt

^ld1 t i

410-If(x, y) = 19-2 (x2 d-y 2 ), tff

(e)

x2 +y2 .�. 9 14ti	 1d t1

3x-1 
lim 	  — 1

7x+6
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