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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination

June, 2023
(ELECTIVE COURSE : MATHEMATICS)
MTE-03 : MATHEMATICAL METHODS

Time : 2 Hours Maximum Marks : 50
Weightage : 70%

Note : (i) Question No. 7 is compulsory.

(it) Attempt any four questions from the
Question Nos. 1 to 6.

(iti) Use of calculator is not allowed.

1. (a) Let:
S={x|xeR,x=-1}.

. 2x-1

Def f:S>R-{2! b f = .

efine —>R—{2} by (x) ]

Show that f is a one-one and onto. Also,

find the formula for . 3

(b) Evaluate : 3

T
jOZ x2 cos X dx

P.T.O.



(©

(a)

(b)
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In a binomial distribution consisting of 5
independent trials, probabilities of one and
two successes are 0.4096 and 0.2048
respectively. Find the parameter p of the
distribution. Also, find 1its mean and
variance. 4

Find the correlation coefficient for the
following data :
X y
-10 5
-5 9
7
11
10 13

Also, find the line of regression of y on x. 6

The probability that a contractor will get a

plumbing contract is % and the probability

that he will not get an electric contract is

g. If the probability of getting at least one

. 4 . o
contract 1s 3 what is the probability that

he will get both the contracts ? 4




3. (a)

(b)
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Find the median and mode for the
following data : 5
Marks Number of Students
10—20 2
20—30 6
30—40 12
40—50 18
50—60 25
60—70 20
70—80 10
80—90 7
Find the equation of the tangent and the

8a’
4a® + x

normal to the curve y-= at the

2

point x=2a. Also, find the asymptote of

the given curve parallel to x and y-axis. 5
Show that the points A, B and C with
position vectors (Zf— ]+ IZ) , (f -3) —5I2)
and (3f —4] —4I2) respectively are the

vertices of a right-angled triangle. 4

P.T.O.
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(b) Ten soldiers visit a rifle range for two

(a)

(b)

consecutive weeks. For the first week their
scores are : 6
67, 24, 57, 55, 63, 54, 56, 68, 33, 43.

During the second week their scores in the
same order are :

70, 38, 58, 58, 56, 67, 68, 72, 42, 38.
Examine if there 1s any significant

difference in their performance at 5% level
of significance.

[The following values of ¢ may be useful :
t9,0.05 = 2262 , t9,01:1833 , t10,0.05 = 2228,

th,O.l = 1812 ] .

A random variable x has the p.d.f. as: 5
f(x)= Cx(6—x); O<x<_2
0 ; otherwise
Find :
(1) The value of the constant c.
(i1) CDF of X
(i11) Mean of X
(iv) Variance of X

Find the equation of the line which passes
through the point (3, -1, 11) and is
perpendicular to the line :

X y-2 7-3

2 3 4
Also, obtain the foot of the perpendicular. 5



6.
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(a) Determine the 45th term and the sum of
first 150 terms of an AP, whose first three
terms are 11, 9, 7. 3

(b) A manufacturer of safety pins knows that
5% of his products are defective. If he sells
pins in the boxes of 100 pins and
guarantees that not more than 10 pins will
be defective, what i1s the probability that

the box will fail to meet the guaranteed

quality ? 4
(c) Solve the differential equation : 3
2 2\dy
(x +y )& =Xy

Which of the following statements are true and
which are false ? Give a short proof or a

counter-example in support of your answer : 10

(1) The function f defined by :
f(x)= 2x° —3x% —12x+5
has a maximum value at x=2.

(1) The mean and variance of a binomial

distribution are 3 and 4, respectively.

P.T.O.
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(1) If :
P(AUB)=P(A)+(B)-P(A)P(B),

then A and B are independent events.

(1v) The function :
f: [1, 3] — [5,15]
defined by f(x)=x2+2x-3 is
monotonically increasing.

(v) The range of the function f defined by
f (x)=sinx in the interval[0,x] is [-11].
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MTE-03
TIdeh SUTR sk (o, €. o)
LP G ICRIER |
S, 2023

(Tfeser urgeRd : TIIUTA )
.2t E.-03 : WU fafat

gag ;2 yue TR dq 37 : 50

WM : () T G 7 fqaErd 2
(i) 999 9 1 9§ 6 dF b=l - 5 &
I JIT
(iii) HeTheA HT AN HH H Al TET
gl

1. (%) 9F &g

S={x|xeR,x=-1}

B t(x)=21 gm fwfm  wem

X+1

f:S>R-{2) B feEmy f& f, wha! 3
sl Bl fL @ fag g it s it 3

P.T.O.
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(@) J()Exzcosxdx‘olﬂ qE A hifed| 3
() 5 Tas AT arel fgug et H 1 3R 2

THedd U & ®1 Wghdd Al
0.4096 3R 0.2048 B1 3§ & &1 W= p
FA HITU TGRT Hed SR gERer ft wa

FHifsTq| 4
2. (%) frafafea  oiiksl &1 wegeEy  TONE

o fa faWa

Qikehlcdd onllsl @

X y
-10 5
-5 9
0 7

11

10 13

X Ty i GEHIZEO W@ o [ Sl 6
(@) TH ShER hil @S 1 3hT THaH &l
qﬁwgéaﬁ?ﬁwﬁﬁwww

ﬁaﬁﬁmﬁmg%laﬁw@w
T HH H1 3H] TH@%ﬁHTﬁFm“cﬂ%%,
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@ S9! Wifgemdr = B foR 39 Sl Sl

&1 3T ferm ? 4

3. (%) Fefafaa sfieel & faw wifmsr &R

agclsh A IS : 5

A Bl Tl TE&

10—20 2
20—30 6
30—40 12
40—50 18
50—60 25
60—70 20
70—80 10
80—90 7

(@) fag x=2a W T% y:%lgé13 > &1
+ X

T§ y-31g % 9O fgu MU g% Al
sHaeret ot T Hifegl 5

4. (@) fEmme fo o5 A B 3R ¢ fome fefg
afew wEw: (20— j+K), ((-3j-5k), @
(3-4j-4K) & wh FEHm st &

2l 4

P.T.O.
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g A R I 9w TFA & § 9

2| 3T TS 9WE ® 3F T 6

67, 24, 57, 55, 63, 54, 56, 68, 33, 43
IR IH W T@E & ik T HE

g

70, 38, 58, 58, 56, 67, 68, 72, 42, 38
S Fifee fF 5% & wefehdl &R W F0
ST foed ® @ wedw § 2
[t & Tr=fafed 7F STar & dd ©

tg05 =2.262, t9,01=1.833, tyg005=2.228,

Igfegh =X x  H1 Wghdl &ed oM

frefafed € . 5
10g= G 0
@ HifST .

G f=a ¢ w1 ae
(i) X &1 CDF(H=H &7 Hed)

(i) X 1 AT
(v) X T T
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(@) 39 W@ &1 gHHE Jd i st 65
(3-111) ¥ TG ¥ IR W@
xzy_—2=z—3

X TW@N%I@WW‘E’

ﬁzﬁfﬂaﬁﬁ%ﬂzl 5

. (F) TH TR gut e wed d° UE

11, 9, 7, &, ST 4591 95 R 98 150
TSl R IS G iU 3
(@) W i &1 W i S @ foF sHe
5% SR Afequt e €1 ARk 9@ 100 T
el Tk fosal o=@l © SR TS @ R
o Sod 10 @ sifue foA Ffegol T =i,
A sER! Wigear wn § e fesw
MR- Tl W @ AR IA4M 2 4
() 3Tkl FHIHIO

(x2+y2):—§= Xy

i & HIfSU] 3

. Frefafed wal & @ ®H-9 wUd w3

FH-9 FUT A T ? AW IW B TN H TH

Hfw Iuufa a1 wfa-seewor fSu 10

() f(x)=2x*-3x*-12x+5 BN URWIEA HeH
x=2 W =g O 2

P.T.O.
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(i) Tk fgug & o1 "WeA wEE: 3 3N YEO
4 2l

(iii) Afg

P(AUB)=P(A)+(B)-P(A)P(B)

2,99 A 3R B Ty AW B

(iv) f(x)=x*+2x-3 BW GRWifed el
f :[13] > [5,15] THfEw=a: aHAR 2l

(v) @ [0,n] H GRS ®e  f(x)=sinx
&1 IR [-11] 21
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