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Note :

Question no. 7 is compulsory. Attempt any four
questions from questions no. 1 to 6. Use of
calculators is not allowed. Symbols have their
usual meanings.

1. (a)

(b)

(c)

MTE-03

Let U=1{4,5,6,7), A={4,5}and B=1{5, 6, 7}.
Verify the De Morgan’s laws for A and B. 4

. dy
If y = (sin )°° %, find & . p
y = (8in x) n

The sum of a negative integer and its square

is 30. Find the integer. 2

1 | P.T.O.



2. (a)
(b)
(e)
3. (a)
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Solve the differential equation

ldy%—[l—u}i]dx:O‘
y X Yy

The probabilities of A, B and C solving a

problem are %, % and %, respectively. If all

the three try to solve the problem
simultaneously, find the probability that

exactly one of them can solve it.

Among 64 offsprings of a certain cross
between guinea pigs, 34 were red, 10 were
black and 20 were white. According to the
genetic model, these numbers should be in
the ratio 9 : 3 : 4. Is the data consistent with
the model at 5% level ?

[The following values of ¥? may be useful :
13,05 =781, 13,05 =599, xi{)5 =384]

Evaluate :
I:J-tan_l 1-% ix
1+x
2



(b)

(c)

4. (a)

(b)
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Out of 24 bulbs in a shop, 4 bulbs are
defective. If we randomly check two bulbs,
then what is the probability that

(i)  both the bulbs are defective,
(ii) neither of them is defective, and

(iii) one of them is defective ? 3

A straight line passes through a point
(-1, -2, 3) and through the point of -

intersection of the lines

x-5 y+2 z-1 x-2 y+3 z-4
proves = d = = .
2 a4 3 M T3T3 T3

Find the equation of the line. 3

A continuous random variable X is
disi_:ributed as

fix)=Cx(6-x%2); 0<x<2
=0, otherwise.

Find the constant C, E(X) and V(X). 5

Find the equation of the tangent and the
normal to the curve

8a3

y:
4a? + x

7 at the point (2a, a). 3

3 P.T.O.



(e)

5. (a)

(b

MTE-03

n
Prove that Z C(n, r) = 2", where C(n, r)
r=0

are the binomial coefficients.

If f: R — R is defined by f(x) = 4x + 1, then
show that f is a bijection. Find the formula
that defines f~1.

In an examination, the data related to the
marks obtained by girls (X) and marks
obtained by boys (Y) is given as follows :

X Y
20 6
30 9
10 4
12 5
15 7
25 8
34 9

Fit a linear regression to this data.



6. (a)

(b)

(c)
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The position vectors of points P, Q and R are
i+2j+ 3k —2i + 3 + 5k and 7i - Kk,
respectively. Prove that P, Q@ and R are

collinear. 3

Consider the data given below :

| Class Intervals | Frequencies
1-5-45 1
4-5-75 3
75-10'5 8
10-5-13'5 5
13-5-165 3
Calculate
(i) mean,

(ii) median, and
(iii}) mode

for the data. 4

For a binomial distribution (6, p), if
PX = 2)=9P(X = 4), find p. 3

5 : P.T.O.



7. State whether the following statements are
True or False. Give reasons in support of your
answers in the form of a short proof or a

counter-example. 5x2=10

(a) The points A(3, 1), B(9, 7) and C(- 3, 7) are

the vertices of a right-angled triangle.

(b) If the mean of the Poisson distribution is 5,

then the standard deviation is +10 .

(¢ lim 2x—1=g
X Ix+7 T

(d) The points of maxima and minima for the

function fix) = x® - 5x* +5x3 — lare 0, 1, 2.

(e) The central value of a set of observations is

called ‘mode’.

MTE-03 6
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=R, 2019

ofet® wrgasmn : v
. A .%.-03 ; wiorcha faftmt

5y : 2 qUg e 37 : 50

(FT &7 : 70%)

FZ: J7 G 7HRTFE I w7 G 1 F6 77 e

TR TF & IW T | Fepa] & yaT T #F
3gld T8 1 Fowl & o amry s §F 4

1. (%) 70 Aifoe U =14, 5, 6, 7}, A = {4, 5} 3K
| B=1{56,T7 | A3 B% fau g gy fam
Feartua $if | A 4

@) af y=(sinx)‘~‘°“%,a‘r-g—x1maﬁrﬁ1m 4

(1) = yuiies 3R FEeR I w1 RS 30 B |
It 1 S | 2

MTE-03 7 P.T.O.



2. (%) IFd GHlHE ldy+(l—3;-de=0 H T

y X

Hfve |

(@) A, B 3R C g0 TF T H 7A@ FA

(m)
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iRerard A é-, % 1 g 2 | afe msfi
i TF T g9 H BT HH FH TEH FA
3, @ 39w f wfdwar @ ik B T @

3% TF & TH G Bl g B GHA B |

frifm S S veam ¥ g e4s=A H @
34 @A, 10 S 3 20 THe 1 & | SHEH
fred & omER, ¥ TEwRd W AW
9:3:4 81 =9IET | T 5% T W I AlFHs
fed Fgom & 7

[x? % Trafafga o o fore sugvh & d@sd

%

2 . 2 . 2 .
X305 = 1815 Xg .05 =599, Xi o5 =384]



.4.

(@) T gFFA § 24 Toa1 § F 4 o9 @09 € | IR

FH AT ) Tl I A9 B &, O 39 90

<t w1 Wil gh fr

(i) oMl ew =UE §,

(i) 399 @+ ot 9 @O T A, 3R
(iii) I ¥ Th Fod WU & ?

(m w W W g -1, -2, 3) R @

x-5 y+2 z-1 aft
2 4 3

x—-2=y+3=z—4 %Wﬁgaw

-2 3 4

Tt # | 3@ Tt w Rk |

(%) TH Haa A8 9 X H 97 39 THR 3

fix)=Cx(6-x2), 0<x<2
=0, 49 |

. I C, EX) 3R V(X) 3/ Hifse |

4a2 + x2

(@) g (2a, ) W y = 82" e
i s w1 wdfte @ i |

3

MTE-03 g9 P.T.O.



() fag $ifsu & ZC(n,r) = 2% & C(n, 1)
.o r=0
fgug Tonss 2 |
5. (%) I &9 f: R > R, f{x) = 4x + 1 gR1 TR

7, @t foane f6 £ ukh sree ? | 1 H
RS K aren g3 +f 7 i |

(@) v vhen |, @i (X) gro ara foe e ot
3R gl (Y) g W fohu 7T SFehi @ Feifer

g Frferfiea # -
X Y
20 6
30 9
10 4
12 5
15 7
25 8
34 9

AT HI G A 91en e qETSE weq
- Hfsm
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6. (%) figafl P, @ s R & Ty @few s
i+2f+3k —2i+3j+5k3aM7i-k 3 fug
Fie s P, Q3 R @@ % | 3

(@) = e T sAiwg W faem Fifvw .

Tt At TSR
1545 1
45-175 3
7-5 — 105 8
10-5—13-5 5
13:5 - 16'5 3
frafefiaa stfwet &1
(i) Wy,
Gi) mfegem, i
(ili) wEAH
T Ffe | 4

(m) fgwe = (6, p) F T, af
P(X=2)=9PX =4) &, & p 7 Hf | 3
MTE-03 11 P.T.O.



7. wdre T ffafes = o7 & @1 o9 | s
IR % U8 H U Hidq Iuui A1 JegeEw % €9 H
FRO SR | 5x2=10

(%) fagait A, 1), B9, 7) 3 C(- 3, 7) Th Gk
g & ofif & |

(@) afé wh il 29 1 a5 3, A W AEE
faeem J10 & |

X2 Ix+ 7T

2
=

(F) %[ fix) = x5 - 5x* + 5x% - 1 % 3=ss 3k
fifess fig 0, 1, 2% |

(F) Y&t & W= F 7oA AW ‘TgAH A1 R |

el m———
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