MTE-3

BACHELOR OF SCIENCE (B.Sc.)
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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.

1. (@ Give one example each, with justification, of a
function which is

(i)  surjective, not injective;

(i) bijective. 5
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(b)  Given the following data, obtain the arithmetic mean
and que of the wages :

Wages (in thousand Rs.) Il\(lacr).;,o(:lfs
6 3
7 6
8 9
2 13
10 8
11 ‘ 5
12 4
() Find :—i, when y =24 _"17

2 2
2. (@ Ifu=2 :V , show that

a\u'auz_ du du
-3

(b) If a and b are the roots of the equation
X2 + px + q=0, p, q€ R, then find the equation
with roots a2 and b2.

"(¢) In a single throw of two dice, find the probability of
getting at least the sum 8 on the two dice.

MTE-3 | "2



3. (@) A centre for disease control has determined that when
- a person is given a vaccine, the probability that she
will develop immunity to a virus is 0-8. If eight people

are given the vaccine, find the probability that

(i) none will develop immunity;

(ii) _ exactly four will develop immunity. 4
(b)  Evaluate 3
n/3 v ‘

J‘ COS X <
3+4sinx
0
(c) Find the equation of the plane through the origin,
which is parallel to the line
‘ x=1 _y+3 z+1
2 -1 -2’
and passing through the point (0, 0, 1). 3

4. (a) The following data relate to marketing expenditure X
(in thousand rupees) and the corresponding sales Y (in
ten thousand rupees) :

X 10 12 15 20 14
Y 14 15 20 25 10

Find the coefficient of correlation between the
marketing expenditure and the corresponding sales. 6

()  Given that a, b, c are in A.P., prove that

a(b+c) ’ b(c+a) , cfa+b) are aléo in A.P. 4
be ca a
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5. (@)
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Two samples of size 8 and 7, respectively, drawn from
two independent normal populations, gave the

following observations :

Xx |9 11 13 11 15 9 12 14

Yy l10 12 10 14 9 8 10 -

Check whether the difference between the population
means is significant at a 5% level of significance.

[ Given t12, 005 = 2-179, t13, 005 = 2-160,

ti4, 005 = 2'145]

The area of a rectangle is 64 em?. Find the
dimensions of the rectangle if its perimeter is
minimum.

Solve the differential equation

d .

- X
dx 1+x (1+x)e

The weights of a sample of five students were
determined as 20, 20-6, 19-4, 18-8 and 21-2 kgs,
respectivély. Determine the sample standard deviation
and the unbiased estimated population standard
deviation. Also find the standard error of the sample
mean.



7. State whether the following statements are true or false.
Give reasons for your answer. 10

(i)  If the vector 2i + 3j — 4k is perpendicular to
Al + 2j -k, then A = - 5.

(i) The asymptote parallel to the coordinate axes of the
curve x2(x —y) = xyz + 2y2 is x=0.

(i) If X has Poisson distribution with parameter A and
PX =1)=2PX = 2), then A =1.

(ivy Sample mean is the unbiased estimator of the
population standard deviation.

vy If fx) =x-1 and gx) = x2 for x € R, then
fog = gof.
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(@) frefafaa 3ieg T 1 W, ASgl & THIM

e 3R ages I AT 3
Tl st A
(BSIR w9 ®) e
6 3
7 6
8 9
9 13
10
11
12
(M Y g S, @y =g R 2

X+y

u ) u
Yy
(@)qﬁaaﬁwaWx2+px+q=O%w%,
aﬁp,qeR%, d 98 iRl Jid SINT
ﬁﬂl’%ﬂ\ﬁazaﬁ'{bz%l 3

(1) @ TS H TE G Fed W, QA g™ WS
3R H AN FH-U-HF 8 B & Mfahar I
FfT | | 3
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3. (%) T UM Friaor & g gg FreiRa fear e R
fo6 @ fodt =it 1 & AHr @ S 8, A
IGH TH G & ¥d Quewar fawad @ &
TEar 0-8 8 | Ifg 8 =ARKAT % Ig AT AT
ST 8, O 39 wihar 3 ST R
() fodl =i # Juemar fowfaa T anf;
(i) Ih IR AwA § Vuemar faefaa gt | 4
(@) 79 farfau . 3

n/3

J‘ cos X dx
J 3+4sinx

(M 7a g ¥ g 99 9t 39 ad & G
WW, Gﬁi‘@T x—1=y+3=z+1 a;

2 -1 -2

TR & a9 fg 0,0, DY AW WA R 1 3

4. (%) f=fafEaa sifee fagrm =@ X (F9R w94 #)
gWWWY(WBW{@'ﬂ\Tﬁ)ﬁWﬁW{

X |10 12 15 20 14
Y| 14 15 20 25 10
forqum = St W fasht % e wewER Ui
EIECTI 1 6

(@) 3T a, b, c T THR I AP)H § @ fog
w = a(b+c)’ b(c+a) cla+b) off G

bc ca  ab

o oG (AP) T B 4
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5. (%)  wdF YOEE gEd § ¥ sweer 8 iR 7
| AR T @ Nyt o W fFrafafaa Jeor s
g"'l:
X|9 11 13 11 15 9 12 14

Yy |10 12 10 14 9 8 10 -

Ste #ife f @ ufgdl & el & & o
W5%wﬁm%wmmk%|
(feom ™ R B b, 05 = 21179,

ts o5 = 2160, t

14, 005 — 2:145]

(@) TH A F A% 64 A ? | A 3W 3
1 oA =Eew }, @ e foed 9
FHifST |

6. (F) 3TTHe GHEHOT

cos y dy _ siny
dx 1+x

F &A ST |
(@) Wa Faffd & e dfed & WR O OHEEn
20, 20-6, 19-4, 188 3R 212 fFw @ fFT
T | 39 ey & Aee foee 3R wEfE &
R oefAd gHe faEed g ieig |
yfaeyl wrem & Ae g off w@ IR

=1 +xe
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7. Wﬁmﬁw‘m%lemﬁw‘
& fow wror F AR | 10

() A AR 21 + 3j - 4k TR Ai + 2§ - k W o
3 Wa=--5%1

(ii) sz(x.—y)=xy2+2y2a;ﬁ%3ﬁ353:l&ﬁa§
TR s x = 0 7 |

i) AR X, &S 2 aren @l §eq & 3R
PX=1=2PX=27%8 @ aA=1%8 I

(iv) Hﬁ?ﬁwwﬁg%mﬁaﬂqmmﬁqﬁ
et Bl & |

M I xeRF MY f=x-13R gx =2 &,
?hfog=gof @?ﬂé (I
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