Mathematics & Statistics - 1

} Time : 2 Hrs. March - 2008 Marks : 4
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Q. 1. (A) Attempt any ONE of the following :
Draw Venn diagrams to represent the following statements, assuming them to be ‘true’.
(a) All doctors are honest. (b) Some doctors are honest.

If p & qis a ‘false’ statement and p — q is a ‘true’ statement, write the truth value
[pv gl
(B) Attempt any ONE of the following : i

If A= [2 i]andB:provethat |AB|=|A|[B|

Find the value of x and y, if

2
4 120 9 131 0 |= X
213 238 1 y
(C) Attempt any ONE of the following : (

The total cost ‘C’ of producing x items is given by C = x* — 300x? + 12x find ‘x" for which tI
marginal cost is decreasing.

Thetotal revenue ‘R’ and the total cost‘C’ of a firmare givenby R = 380x ~3x?and C =20x respectivel
where x is the quantity. If there is an error of 0.5% in measuring the quantity, find approximate
the consequent error in the calculation of the profit, when the quantity is 10 units.

Q. 2. (A) Attempt any ONE of the following : (

122
21
IfA = , find A () IfA=|2 1 2], prove that A?~4A is a scalar matrix.
1o 221 d

(B) Attempt cny ONE of the following: (

Write the negations of the following statements, without using the phrase ‘It is false that’ or ‘It
not true that’ :

(a) I like Mathematics or English. (b) If a quadrilateral is a rectangle then it is a parallelogram
Write the dual and the negation of the statement (p v q) A T.

(C) Attempt any ONE of the following : (
Eval _[ dx ii Evaluat J K+ dx

valuate 5 dcosx (ii) valuate .2,
Q. 3. (A) Attempt any ONE of the following : (

Rewrite the statement : “The demand falls if and only if the price increases”.
removing the indicative ‘if and only if’ and using the connectives ‘not’, ‘and’,’or’.

Find whether tne statement [~ (p v q)] v p is a Tautology, Contradiction or neither.

(B) Attempt any ONE of the following: (
Fi d_y if sin x i Find EX if v =sin! [ 2x J
ind g y =X (ii) in i y = sin 12
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(C) Attempt any ONE of the following :

5 (x 1
Evaluate J. NN dx (id) Evaluate J'tan'lx dx
o Vx+V5-x A

Q. 4 (A) Attempt any ONE of the following : |

im 1-sin’x
Evaluate - % cos® x

Discuss the continuity of the function f defined as

at x=1.

(B) Attempt any ONE of the following :

Find %if,x= acos f,y=asin g. (i) Find g—iif,y=(x2 + 3x) log x.
(C) Attempt any ONE of the following:
dy _ 4x+6y-2

Solve the differential equation : i m , by taking 2x + 3y = t.

The rate of increase of the population of a city varies as the population at that time. In a period of
40 years the population increased from 4 lakhs to 6 lakhs. Show that in another 20 years the
population will be 7.3482 lakhs.

[Tak \/-g = 1.2247}

Q. 5. (A) Attempt any ONE of the following: 2)
1 1
: dx ii s |l dx
Evaluate I 1+ conx (i) Evaluate ".x 3
(B) Attempt any ONE of the following : 2

Form the differential equation by eliminating the arbitrary constants a, b from y = ae™
2

d
Verify that y = A sin 3x + B cos 3 x is the general solution of the differential equation -&—%’- +9y =0
X

(C) Attempt any ONE of the following: @

8x e5xh_ e3x +1

. e
Evaluate : lim
x=0 cos 4x - cos 10x

If fis continuous at x = 0, where
f(x)=x*+a forx >0
=oJyx?+1+p  forx<0

find a, b given that f (1) =2
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