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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 2026
(Elective Course : Mathematics)

MTE-003 : MATHEMATICAL METHODS

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

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

(i) Attempt any four questions from
®. Nos. 110 6.

(iti) Use of calculator is not allowed.

1. (a) Let S={x|xeR,x#-1}. f:S—>R-{2}

is defined by f(x)=2"1
x+1

1s one-one and onto. Also, find the

Show that f

formula for f 1. 3

m/
(b) Evaluate the integral JO 2x2 cosxdx. 3
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(¢) In a binomial distribution consisting of
5 independent trials, probabilities of
1 and 2 successes are 0.4096 and 0.2048
respectively. Find the parameter p of
the distribution. Also find its mean and

variance. 4

2. (a) 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

. . 4
of getting at least and contract is g

what is the probability that he will get
both the contracts ? 3

(b) Discuss the continuity of function

f:R — R defined by :

ﬁ- xZ2
f(x)=1 x-2"
12, x=2

at x = 2. 2
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(¢c) Compute the correlation coefficient for

the following data :

x y
~10 5
~5 9
0 7
5 11
10 13

Also, find the line of regression of

y on X.

5

3. (a) Calculate the median and mode for the

following data :

5

Marks No. 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
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(b) Find the equations of the tangent and

8q3
the normal to the curve y= ——— at
4a” +x
the point x = 2a. Also find the
asymptote of the given curve parallel to

x-axis and y-axis. 5
4. (a) Show that the points A, B, C with
position vectors (22 —j+ lx:,) , (2 — 3} — 51%)
and (32 —4}—41%) respectively are the
vertices of a right-angled triangle. 3

(b) Ten soldiers visit a rifle range for two
consecutive weeks. For the first week
their scores are 67, 24, 57, 55, 63, 54,
56, 68, 33, 43 and during the second
week their scores in the same order are
70, 38, 58, 58, 56, 67, 68, 72, 42, 38.
Examine if there is any significant

difference in their performance at 5%

level of significance. 5
[You may use : {g05=2.262,
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(©

(a)

(b)

(©
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If y= cosg , then  show that

3
dx® dx

A random variable X has the following

pdf : 3

cx(6—x); 0<x<2

0 ; elsewhere

f(x)={

Find :

(1) The value of the constant C.

(1) CDF of X for 0<x<2.

(i11) Mean of X.

Determine the 45th term and the sum
of first 150 terms of an AP, whose first
three terms are 11, 9, 7. 3
Find the equation of the line which
passes through the point (3, -1, 11) and
18 perpendicular to the line

y—2 z-3

4

X
2 3 4
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(a)

(b)

(©
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A manufacturer of safety pins knows
that 5% of his products are defective.
He sells pins in the boxes of 100 and
guarantees that not more than 10 pins
will  be defective. What 1is the
probability that the box will fail to meet
the guaranteed quality ? 4

Solve the differential equation : 3
(% + 5L gy
dx

A population consists of three numbers
2, 5, 8. Enumerate all possible samples
of size 2 which can drawn without
replacement from this population.
Verify that the sample mean is an
unbiased estimate of the population
mean. Calculate the standard error of

the sample mean. 3

7. State whether the following statements are

true or false giving reason in support of your

answer : 10

@)

The function f(x)=2x>-8x%-12x+5

has a maximum value at x = 2.
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(i1) A binomial distribution can have mean

3 and variance 4.

@) If:
P(A UB) =PQA) + P(B) - PA) P(B),

then A and B are independent events.

(1v) Function :
f:[1, 3] >[5, 15]

defined by f(x)=x®>+2x-3 s

monotonically increasing.
(v) The range of the function :

f(x) =sinx

defined in the interval [0, «] is [~ 1, 1].
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EATAeh SUTFET ShTHHH
(sh. €t )
e arer
I, 2026
(Wfesen ureeRd : TUT)
wm.21.E.-003 : iU fafeat

g ;2 gu2 SIfeHaH 37%F : 50

: 70%

T (i) T GEA 7 FAT ST &1
(ii) ¥ 9= 1 G 6 TF FIT o F97 FI9Q |
(iii) PRI BT FIT FIH H1 AT 78 &1

1. (F) AR it S={x|xeR x=-1 Tl

f(x)=2x+_1 80 f:S—>R—{2} gRwtd
X

¥ fcomsu i £, O R ==t 81 f-1 &
fau g ot 3 Hife 3
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(@) Fqehd J.glzxz cosxdx 1 HeIARA
hHITSTT | 3

(M) 5 Waa ATMYENT T fgue-sed # 1 3R
2 GHAA WE HE HI WAHGBAT  HHT:

0.4096 3R 0.2048 T TH &7 h1 UEdA
p T@ BT HHT AT IR T off A
T | 4

2. () IHER Sl TGS 1 SHhT THAA i WIfTehar

% T 3R faSTelt & ™ 1 k1 7 e &1
mﬁwgéuw&m@wnmwww

ﬁaﬁﬁuﬁw%%ﬁlwﬁwmﬁw

BTt fop ST M1 ShTHI kT ST e ? 3

x3—8 X # 2
(@) f(x)=1 x-2"~
12, x=2

B0 URWISA ®wed f:R—>R ®I Faadl
x = 2 WS Hifdu | 2
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i 1 FEEErY TUMR A

10

3 © O

11
13

x T y T THISE0 3@ o A1 I | 5

o

3. (%) fr=fatea et & fou it iR agas

A hifST 5

10-20

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

D-4276/MTE-003




[11] MTE-003

3
(@) foag x = 20 W% y:%ﬁww
4a” +x

AR AT & THIRTOT TG HITSTT | x-3787 3R
y-318 & T U U gk i SFATEIRh A
RIS | 5

4. (%) feEmn f& fefd wfkw @i-j+h),
(i—3j—5k) 3R (3i—4j—4k) a1 HEW:

A B3R Cfogaaam e & 3is &1 3

(@) g9 e FRa 1 e Tghel S H S 2
3T Te WWE & 3 © : 67, 24, 57, 55,

63, 54, 56, 68, 33, 43 IR ITeh TW HWIE
% 3Tk 3Hl U H T : 70, 38, 58, 58, 56, 67,
68, 72, 42, 38 | 5
Sta sifse fs 5% Tdwdl TR W R 3AH
fsures & o Wds § ? [t & fAfafea
HH OWEAM B WRd € i fg 05 =2.262,

t9, 0'1: 1833 y t10,005 = 2.228 y
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(M) =fg yzcosg g, @ =TusT fw

3
4M+Q:Ol 2
dx® dx
5. (%) Fgfess =R X &1 pdf Frefafed & 3
Cx(6-x); O<x<2
fi = {6 0
0 ; 9
fr=fafea @ sifa :

(i) =R C &1 9H
(ii) x® CDF,0<x<2
(iii) x 1 HEA
(@) Tgal @9 Ug 11, 9, 7 dTel THIRR AU <l
4591 98 SR TEA 150 UG H AMEA @
HifTT | 3
() 39 W@ 1 GHRW A@ hifsg s forg
@ - 1, 1) ¥ o § SR W@

_Y=2_ 273 mamy 4
3 4

X
2
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() I fi =1 w Fefar s © f s9 5%

S Ffequt 2 €1 At a8 100 ot aren T
fesn d=ar § SR TR a1 § fF swE 10 9
reT T Afequl & B T SHeh! T faeha
g fo fean TE-U@ TR W w0 G
I ? 4

(@) TIFHA FHIH (x2+y2)3—y=xy H TA
X

HITSY | 3

() T T § 2, 5 3R 8 i W& §1 AT

2 % T 9t guwifaa gfaeel sare e wafe
g fom yfoeemm & 9w fFan <1 dehar B
Fefya wifse o afaeel wre wufe we &
ST Teher § | Ifaeel W &t 7 e e

T i | 3

frafafed el § ¥ -9 hgF 99 a1 376
T 7 A S S 9y H HRu ST 10

Q) W f(x)=2x3-3x%-12x+5 & x = 2

R I3 91 B B
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(i) Tk fgug-siea 1 WeA 3 IR TERO1 4 B Hehell
g
(iii) afq :
P(AUB) = P(A) + P(B) — P(A) P(B)
T A IR B w6 =AW € |
(iv) f(x)=x*+2x-3 3O URWfo@ weH
f:[1, 3] >[5, 15] Tehice I&HH |
(v) ST [0, n] § IREG e f(x) =sinx
1 IR [~ 1, 1] B

X X X X X
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