MATHEMATICSPAPER IIA - MAY 2009

ALGEBRA & PROBABILITY

TIME : 3hrs Max. Marks.75

Note: Thisquestion paper consists of three sections A,B and C.

SECTION A

Very Short Answer Type Questions. 10X2 =20

Note: Attempt all questions. Each question carries 2 marks.

1.

2.

10.

Prove that the roots of (x-a)(x-b) =h.

If a,p and 1 are the roots of x>-2x*-5x+6 =0 then find a and p.

1 14 7 -3 4 0
If A{Z _— }and B:[ _J then show that (A+B)’ = A’+ B’

4 -2
1 0 O
IfA={2 3 4| anddet A =45, findx.
5 -6 X

If "R, =42"R, and"C, =210, find n.
Find the number of ways of selecting 3 girls and 3 boys out of 7 girls and 6 boys.

Find the range of the infinite series %+1;—|2+l+§|+3+....

A problem in calculus is given to two students A and B whose chances of solving it are 1/3
and ¥a. Find the probability of the problem being solved, if both of them try independently.

Find the range of x for which the binomial expansion (7+3x) isvalid.

If the mean and variance of a binomial variable X are 2.4 and 1.44 respectively then find p
and q.



SECTION B
Short Answer Type Questions. 5x4 =20

Note: Answer any FIVE questions. Each question carries4 marks.

X-Pp
V2 _ayio

11.  If theexpression
X°=3x+2

takes all real valuesfor xR, then find the bounds for p.

2 - 2 :
cos“ 0 cosOsnB COoS cos@sin
12. Ife—(p:E,thenshowthat ¢ M =0
2 cosfsin®  sin’@

cos@sing sinch

13. Find the number of numbers that are greater than 4000 which can be formed using 0,2,4,6,8.

14.  Provethat 3sr<n, n-3; +3.n-3;  +3.n-3; , +n-3; ,=ng
x2—3 ) . .
15. Resolve ———— into partial fractions.
(x+2) (x2 +1)

3 3 4 2 3 4
16. If y=x+X—+X—+X—+....,thenshowthat x=y—y—+L—y—+...

2 3 4 20 31 4
17. If E,,E,areany two events of arandom experiment and P is a probability function, then

P(E1D Ez) - P(E1)+ P(Ez)_P(E1 N Ez)
SECTION C

Long Answer Type Questions. 5X7 =35

Note: Answer any Five of the following. Each question carries 7 marks.

18.  Solvetheequationx®+ x3- 16x°- 4x+ 48= 0, the product of two of the roots being 6.

a b c [2bc-a c? b?
19. Showthat|b ¢ a =| ¢ 2ac —b? a’ = (a3 +b*+¢c? —3abc)2
c ab b? al 2ab-c?



20.

21.

22.

23.

24,

Solve the following simultaneous linear equations by using ‘ Cramer’ s rule.
3x+4y+5z=18
2X-y+8z=13

Sx—-2y+7z=20

35 + 3.5.7 + 3.5.7.9
510 5.10.15 5.10.15.20

Find the sum of the series

If the 2nd, 3rd and 4th terms in the expansion of (a + x)" are respectively, 240, 720, 1080
find a, X, n.

A, B, C arethree horsesin arace. The probability of A to win the race istwice that of B, and
probability of B istwicethat of C. What are the probabilities of A, B and C to win the race.

The range of random variable X is{0, 1, 2} given that P(X =0) =3c3
P(X=1)=4c-10cZ P(X =2)=5¢c—1
i) Findthevalueof cii) P(X <1),P(1<X <2)andP(0< X <3)



