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

December, 2025
(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

®. Nos. 110 6.

(iti) Use of calculator is not allowed.

1. (a) Letx, y, zbe in AP and their sum is 15.
If 1, 3, 9 are added to these three

numbers respectively, then they form a

GP. Find x, y and z. 3
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(b) Consider the normal distribution of
weights of the students in a college with
mean 55 kg and standard deviation
5 kg. What is the probability that a
student :

(1) weighs between 60.5 and 64.5 kg ?
(1) weighs more than 65 kgs ?

You may use the following data :

[6(1) = 0.8413, ¢(1.1) = 0.8643,
$(1.9) = 0.9713, ¢(2) = 0.9772, §(2.1) =
0.9821] 5
. -1
(¢ If y= sin_ X , prove that
«fl — x2
(1 —xz)%:xy+1 2
X

l
2. (a) Find the maximum value of ik where
X

0<x<oo. 3
(b) Consider the set X = {x, y, z, v, w} and
let A ={x, y} and B = {y, z, w} be subsets
of X. Verify the De Morgan’s laws for
A and B. 3
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(©

(a)

(b)

(©

(d)

(a)
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For the data given below, find the line

of regression of Y on X : 4

X 6 8 9 10 12

Y 3 4 5 6 7

Solve the differential equation

3e* tany+(1—ex)sec2y@20 3
dx

Prove with the help of vectors that
the points A(1, — 2, 3), B2, 0, 4) and
C(0, 3, 0) form a right-angled triangle. 3
Five bags of rice weigh 102 kg each and
author eight bags weigh 98 kg each.

What is the average weight of the

13 bags ? 2
Show that :
0, if x <1
x =
1) L, if x>1
x—1
1s discontinuous at x = 1. 2
3 3
3
Let f(x,y)= X Ty * xy’ show that
X +y
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(b) Two identical coins are tossed
simultaneously 100 times. Two heads
appear 30 times, two tails appear
30 times and one head and one tail
appear 40 times. Does this result agree
with the hypothesis that the coin is

unbiased at 5% level of significance ?

=3.84, =5.99,

02 2
X1,0.05 X2,0.05

2
X3.0.05 = 7.82] 5

(¢) The mean and standard deviation of a
binomial distribution with parameters

n and p are 10 and \E respectively.

Find the value of p and n. 2

5. (a) Obtain the equation of the sphere

having centre on the line r_Y_Z
3 2 -5

and passing through the points
(0,—2,—4)and (2, — 1, — 1). 5
(b) Three boxes have :

B1: 5 Red, 5 Black
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B2 : 4 Red, 8 Black

Bs : 3 Red, 6 Black

balls respectively. One box is chosen at
random and a ball 1s drawn, which 1is

found to be black. Find the probability
that the box B3 was chosen. 3

(¢) Consider a population of five units : A,
B, C, D, E. List all possible samples of
size 2 drawn from the above population
without replacement. 2

6. (a) Find the asymptotes of the curve
¥ —)° = y(x - y) = 2. 4
(b) The probability of getting no misprint in
a page of a book is ¢4 What is the

probability that a page contains more
than 2 misprints ? 3
(c) A reading test is given to an elementary
school class that consists of 12 girls and

10 boys. The results of the test are :
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Girls Boys
Mean 74 70
SD 8 10

Is the difference between the means of

two groups significant at 5% level of

significance ?

3

[t20,0.05 = 2.086, £22.0.05 = 2.074 and

£21,0.05 = 2.080]

7. State whether the following statements are

True or False. Give reasons in support of

your answers :

10

(i) The function f:R-—>R defined as

f(x) = x2 is injective.

(i1) Suppose X has the uniform distribution

on [a, b], then the mean of X 1s

—a

(i11) The domain of the real-valued function

fly = 25
+X

numbers.
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(iv) The functions f(x) = sin x is monotonic
in the internal [0, =«].

(v) The two variables X and Y are
positively correlated then the
correlation coefficient between X and Y

lies within [0, 1].
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MTE-03
FTdeh SUTT hIkchH
(&, €t, dt.)
R EIGRCRIE |}
feuw=R, 2025

(Ufeeh araaehH : )
wH.213.-03 : vt faferat

gHg ;2 qU2 SIfeFaH 37%F : 50
uTiar : 70%

T (i) I GE 7 FT A &
(ii) ¥ 9= 1 G 6 TF FIT o g9 FI9Q |

(iii) R BT FIT FIH H1 379l 787 &1

1. (%) 99 AN «, y, z TR 07 F § IR 370
AR 15 §| A 1 99 Fesli § wew:
1, 3, 9 el ST @ & Heard GP # & it ¥
x, y 3R z TG HIfST 3

D-3241/MTE-03



[9] MTE-03

(@) T HieSl & DE & TR 1 G d2H
SiifsTe fSreent wed 55 ke © 3R gFeh oo
5 kg &1 39 1 ! Wifdehar 0 € for wh B
HT IR
() 60.5kg 3R 64.5kgH =R ?
(i) 65 kg @ fasw & ?

W ey 4 fAfafeq sAfee swrm fag @

THAT ¢

[0(1) = 0.8413, ¢(1.1) = 0.8643,
$(1.9) = 0.9713, §(2) = 0.9772, §(2.1) =
0.9821] 5

. -1
(M afx y=2_* 5 fag wifsu s

4\/1 — x?

(1 —xz)%:xy+1 2
X

2. (%)l”—xwaqfwnﬁsrmﬁm,aﬁ
X

0<x<oo. 3
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(@) 9= X = {x, y, 2, v, w} AT 3R AH
AT A = {x, v} IR B = {y, 2, w} =4 X
% IUET=T ¥ 1 A 3R B & faq € |ti= frm

TcATUd hiToIg | 3

(M) = fou U o sfwel & for X W Y &

TFHISHT @ AT hifT 4

X 6 8 9 10 12

Y 3 4 5 6 7

3. () AThcl GHIH
x x 9 dy
3e"tany+ (1 —e")sec”y— =0
dx

1 g FHentferq | 3
(@) gfesil st e ¥ u8 fag wifve i foagad
A(1, -2, 3), B(2, 0, 4) 3R C(0, 3, 0) ¥ T

TR ST T | 3
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() IEA ki U SIRE H YdE 9 R YR

102 kg ¥ 3R 219 o113 <iftal | e <’y ol

IR 98 kg ¥l 39 13 «iRAl &1 f9d 9R

IREAILEY
(%) fe@mEe fh x = 1 W HeHA

0, e x <1
f(x) = L, afe 1 o1
x—1
3TEAQ R |
(%) 7 ST
f(x y):x3+y3+3xy 3
feeEu & £, = /),

2

3

(@) T guH faghi ol o 91 100 9T 3T T/

T fod 30 IR 21 €, 1 92 30 9K 3T ¥ 3R

T o TF 92 40 IR I ¥ | o A ufRkomy
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39 Uehed 1 9 A @rdr € T 5% dieferdt &R

X TierepT 3T § ? 5
2 2
[X1,0.05 =3.84, %5 0,05 = 2-99;
2
%3.0.05 = 1-82]

(1) W=d n 3R p 97 U fgug sied & Wied 3R

aeh forerer A 10 3R 6 €1 p 3R n
% | A hifed | 2

(aWa o

5. ()39 M 1 GHHO JA hiT FSHRmT g

%@TL%:% W feom § ok S fargad

3
0, -2, —4) 3R (2, - 1, — 1) ¥ BH ST
T 5
(@) 4 s § A

B : 5 @, 5 hTalt
By : 4 AT, 8 hTail
B : 3 A<, 6 hTail
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T €1 T SR AGeSA A1 Sl § SR S9H
Y T 5 fehrelt S €, SR St T 7
9% WIUehdl T hitSw fof 10 A seR
Bg o 3
() 9 gHEAl : A, B, C, D, E drell T wHfte
ofifSTe | gfceemad fd fom S0 st wAfe 9§
fem T MR 2 & |t wewifa wfaest

fafem | 2
(%) yx —3)? — y(x —y) =2 Edl
FqEafytar A wifs 4

(W) Th G&Ih & Th Ul W IS Terdt 7 B hi

4% TH U9 W 2 F Afyer Tafaat

B 1 ATkl JATd ShifoTg | 3
(1) TH A F UEAN HEl & doai &I, SH
12 TefRal 3K 10 @ &, Tk Gfen wham
foran e | aftorm swfefen € 3
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rY i -
e 74 70
e fa=e 8 10

F 5% WAHA-KR T A A o "edl &
o W SR T ?
[t20,0.05 = 2.086, 99005 = 2.074
t91,0.05 = 2.080]
7. Trefafed wemi 8 § -9 ®2F 9 IR 38
g 7 T S HT TSR T 10
Q) fx)=x2F T HIURIOBA@E f: R > R
THThT €|

(i) A Y fF [@, b] T X 1 T TOH & 8,

@ X 1 {1 b;a BT |
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1-2x

(iii) arfass A ®ed f(x) = & Y

[t arfaes GEAST S 9=

(iv) U [0, n] H W flx) = sin x THITE
e

(v) TR X AR Y &S ®Y § Gegetad &, ol
X SR Y & o9 gegsy o [0, 1] H 2|

X X X XX
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