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

SECTION - A
Very Short Answer Type Questions.
10X2 =20

1. Ifx*+bx+c=0, X+ cx+b =0 (bz c) have a common root, then show thatb + ¢ + 1 = 0.
2. If —-1,2 anda are theroots of 2x* + x> — 7x— 6= 0, then finda
3.  Simplify =2i(3 +i)(2 + 4i)(1 + i) and obtain the modulus of that complex number.

4. Ifz=2-3i, then show thaf z 4z +13= 0.

1
5. Find all values of ~ (~i)s

6. Findthe number of different ways of preparing a garland using 7 distinct red roses

and 4 dstinct yellow roses such that no two yellow roses come together.

~

Findthe number of positive division of 1080.

8. If 2°C, is the lagest binomial coefficient in the expansion of (1 #xjind the value of*C,.
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X=x |-2|-1] o] 1] 2] 3
P(X=x)| 01| k | 0.2] k| 03 Kk

is the probability distribution of a random variable x. find the value of K.

10. Find the mean deviation about the median for the following data.

13,17, 16, 11, 13, 10, 16, 11, 18, 12, 17

SECTION-B

Short Answer Type Questions.
Answer Any Five of The Following 5X4 =20

11. Prove that 1 d 1

+ = does not lie between 1 and 4 ifIxR.
3x+1 x+1 (3x+1)(x+1)

12. The points P, Q denote the complex numbgrgan the Argand diagram. O is origin. If
2,Z,+72,=0 then show thatlPOQ = 90°.

13. Prove that

14.1f the letters of the word EAMCET are permuted in all possible ways and if the words thus

formed are arranged in the dictionary order. Find the rank of the word EAMCET.

15. Find the coefficient of %n the expansion 0137)(
(Xx=2)(x+1)
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16. State and prove Addition Theorem on Probability.

17.

A speaks the truth in 75% of the cases, B is 80% cases. What is the probability that their

statements about an incident do not match?

SECTION-C
Long Answer Type Questions.
Answer Any Five of the Following 5X7=35
18. Solvex* + 4x® — 2x* — 12+ 9= 0. Given that it has two pairs of equal roots
19. Solve (x — )= X", nis a positive integer.

20.

21.

22.

23.

5+...oo . find 3% + 6x.

If the coefficients of't, (r+1)" and(r+2)" terms in the expansion of (1 +%prein A.P. then
show that A— @r + 1)n + 4f — 2= 0.

Two dice are rolled at random. Find the probability distribution of the sum of the numbers

on them. Find the mean of the random variable.

Three boxes BB, andB3 cortain balls detailed below.

White Black Red
B 2 1
B, 3 2 4
Bs 4 3
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A die is thrown, B is chosen if either 1 or 2 turns up; B chosen if 3 or 4 turns up ang B

is dhosen if 5 or 6 turns up. Having chosen a box in this way, a ball is chosen at random
from this box. If the ball drawn is of red colour, what is the probability that it comes from
box B,?

24. The following table gives the daily wages of workers in a factor. Compute the standard

deviation and the coefficient of variation of the wages of the workers.

Wages (Rs.) |125-175175225225-275 275-325 325-31375425 425-475 475-52525575

Number of
2 22 19 14 3 4 6 1 1
workers
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MATHS ITA PAPER 1 - SOLUTIONS

1. Ifx2+bx+c=0,x2+cx+b=0(b¢c) have a common root, then show thatb+c+ 1 =
0.

Sol: x> +bx +¢c=0
xX>+cx+b=0
Ols common root.
o’ +bo+c=0
o’ +co+b=0
a(b—c)+c—b=0
a(b—c)=b-c
a=1
s1+b+c=0
2. If —1,2 and « are the roots of 2x’ +x° —7x—6=0, then find &

Sol: —1,2,« are roots of 2x° +x*—7x—6=0

Sum :—1+2+a=—%

a=———1=-=
2

3. Simplify -2i(3 + i)(2 + 4i)(1 + i) and obtain the modulus of that complex number.
Sol:z =-2i3+1)(2+4i)(1 +1)

=-2i(2+14i))(1+1)

=-2i(2+2i+14i—-14)

=-2i(-12+16i)
=24i+32
=8(4+3i)

lz>=64-25
| zl=8x4=40
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4. 1If z =2 - 3i, then show that z* - 4z + 13= 0.
Sol: z=2-3i=>z-2=-3i= (z-2)* = (-3i)°
=772 +4-4z=-9

—7>— 4z + 13 =0.

1

5. Find all values of (—i)s

Solution :

1
1 — _ 6
(=i)e = Cos(—ﬂ-) +isin [—7[)
2 2
=cis(@jk —0.1,2,3.4.5

1

o (~1)s =cis(4k —1)112 k=0,1,2,3

6. Find the number of different ways of preparing a garland using 7 distinct red roses
and 4 distinct yellow roses such that no two yellow roses come together.

Sol: First arrange 7 red roses in a circular form (garland form) in (7 - 1)! = 6! ways. Now,
there are 7 gaps and 4 yellow roses can be arranged in these 7
gaps in 4 'P; ways.

Thus, the total number of circular permutations is 6! x7P4.

But, in the case of garlands, clock-wise and anti clock-wise arrangements look alike. Hence,
the number of required ways is. %(6!>< P, ))
7. Find the number of positive division of 1080.
Sol:  1080=2°x3’x5"
.. The number of positive divisions of 1080
=(3+1)(3+1)(1+1)

=4x4x2=32
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8. If *C, is the largest binomial coefficient in the expansion of (1 + x)?, find the value of
13
Cl"

Sol. Here n = 22 is an even integer. There is only one largest binomial coefficient and it is

22 22
nC(n/z): Cllz Cr:>r:11

13x12

13 13 13
s C=7C=7C, =
' t 2 1x2

78

X=x 2 1-110 1 2 3
PX=x) 01| k |02 ] k |03 | k

is the probability distribution of a random variable x. find the value of K.

Sol. We know that Zn: p(x)=1

i=1
01+k+02+k+03+k=1
= 3k+06=1

3k=1-06=04= k=—=0.1

10. Find the mean deviation about the median for the following data.
i) 13,17,16,11, 13,10, 16, 11, 18, 12, 17
ii) 4,6,9, 3,10, 13,2
Sol. Expressing the given data in the ascending order.
We get 10, 11, 11, 12, 13, 13, 16, 16, 17, 17, 18
Mean (M) of these 11 observations is 13.
The absolute values of deviations are | x; —M=3,2,2,1,0,0,3,3,4,4,5

11

X Ml 140404343 444445
. Mean deviation about Median = =1 = o
n
_27T _pus
11
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11. Prove that + —
3x+1 x+1 (@Bx+DH(x+1)

does not lie between 1 and 4 if x € R.

_X+14+3x+1-1
Gx+D(x+1)

Sol: y

_ 4x +1
Y 3x2 +4x +1

3yx2 +x(4y—-4)+y—-1=0
Discriminant = 0

Ay-1)> —4-3y(y-1)20
16(y—1)> —12y(y-1)>0
4(y-D[4(y-1D-3y)]1=0

4y-D(y-420

(y-D(y-420
=y=>4ory<l.

12. The points P, Q denote the complex numbers z;, z, in the Argand diagram. O is origin.

If 2,2, +7,z, =0 then show that Z/POQ =90°.
Sol: 2,2, +7,2, =0

77, + 7,2 z
A2 72 ()= Real of =L =0
2,7, Z,

Imaginary part of (ﬂ] is k.
Zy

(22

Z . . . z .
Or —L is purely imaginary, —- = ki.
2 Z3
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13. Prove that

[(4n-1)(4n-3)....53.1][ (2)(22-1)(22-2)....2.1.2" | !
) [{(2}1—1)(211—3)......5.3.1}{11(n—l)(n—2)....2.1.2”}]2 (2n)!

_ [(4n=1)(4n=3)...53.0](20)12" (u)’
[(271—1)(2n—3).....5.3.1]2 [nl]z(zn)Z (2n)!

= - - A8
=] =

=1 - Tana
e, 135..(4n-1)

G (135, (2n-1) ]
14. If the letters of the word EAMCET are permuted in all possible ways and if the words

thus formed are arranged in the dictionary order. Find the rank of the word

EAMCET.
The dictionary order of the letters of the word EAMCET IS

Sol:

ACEEMT
In the dictionary order first gives the words which begins with the letters A.
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!
If we fill the first place with A, remaining 5 letters can be arranged in % ways (since there

are 2 E’s) on proceeding like this, we get

5!
. >— words

2!

!

(@ >i words

2!
EAC - > 3! words
| SJY\) S — > 3! words
EAMCET -------mmmmm- > 1 word

Hence the rank of the word EAMCET is
5!

=2X—+2x31+1
2!

=120+12+1=133

3x

15. Find the coefficient of x*in the expansion of ——— .
(x=2)(x+1)

3x A B
Sol. = +
x-2)(x+1) x-2 x+1

Multiplying with (x = 2)(x + 1)
3x=Ax+1)+Bx-2)
Putx=-1,-3=B(-3)=B=1
Putx=2,6=AGB)=>A=2

’ 3x k2 \ 1
T x=2)(x+D) x-2 x+1

=il
B :—(1—% +(1+x)"
_2(1_Xj 1+x 2
2

X X2 X3 X4
=—|l+=—F+———+—+..
2 4 8 16

+(1—x+x2—x3+x4...)

_Is

. Coefficient of x*= —i +1=
1 16
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16. State and prove Addition Theorem on Probability.
If A, B are two events in a sample space S, then P(A U B) = P(A) + P(B) - P(A n B).
Sol. From the figure (venn diagram) it can be observed that (B - A) U(ANB)=B,(B-A) N
(AN B)=9¢.

~PB)=P[(B-A)U(ANB)]
=P(B-A)+P(ANnB)
=P(B-A)=P(B)-P(ANnB) (D)
Again from the figure, it can be observed that
AuB-A)=AUB,ANnB-A)=¢
~P(AUB)=P[AU(B-A)]
=P(A)+P(B-A)
=P(A)+P(B)—-P(A nB) since from (1)
~P(AUB)=P(A)+P(B)-P(ANnB)
17. A speaks the truth in 75% of the cases, B is 80% cases. What is the probability that
their statements about an incident do not match?
Sol. Let E,, E; be the events that A and B respectively speak truth about an incident.

75 3 80 4
Then P(E,)=—==,P(E,)=—=—
(E1) 100 4 (E2) 100 5

So that P(ES) =, P(Eg):é

Let E be the event that their statements do not match about the incident. Then this happens

in two mutually exclusive ways.

1) A speaks truth, B tells lie
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ii) A tells lie, B speaks truth. These two events are represented by E, NES, EC NE,.

~.P(E)=P(E, NES)+P(EC NE,)
= P(E,)P(E)+P(E[)P(E,)
(. E;,E, are independent)
31 1 4 7
=—X—+—X—=—
4 5 4 5 20
18.  Solve x* +4x’ —2x* —12x+9=0. Given that it has two pairs of equal roots
Sol:  Given equation is
xt+4x-2x" —12x+9=0
Let the roots be «, «, S, S
Sum of the roots , 2(& + )
=—4d=>a+f=-2
Let af=p
The equation having root «, £ is
X —(a+B)x+af=0
Le., x* +2x+ p=0

X A= 2x —12x+9

=[x —(a+ B)x+ 0{,8]2
=x'+4x’ +(2p+4) x> +4px+ p’
Comparing coefficients of x on both sides

4p=—12= p=-3

X +2x+p=0

x4 +(2p+4) X +4px+ p?
Comparing coefficients of x on both sides

dp=—12=p=-3
X +2x+p=0=x"+2x-3=0

:(x+3)(x—1) =0
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=x=-3,1

.. The root s of the given equation are -3, —3,1,1

19. Solve (x —1)" =x", n is a positive integer.

Sol: (X_lj =1
X

x—1 . 1/
—— =[cos2mm+isin2mn] "

X
x—1 2mm . .
=Cos +1isin
X n n
1 2m
]-——=e ™
X
2mnt . . 2mm 1
1—cos —1sin =—
n n X
. ,mmw .. MR mm
2sin? —= —2isin— cos—— = —
n n n X
. o, T mrgT . . MW 1
—-2sin“ —| cos———isin— |=—
n n n X
1
X_
.. mm mT .. mm%
—2isin——| cosS—— —18in ——
n n n

mmT . . mT
COS——+1SIn——
n n

X =

. . Mm%
—21sin——
n

1[1+icotm—“} m=1,2,3, ...(n— 1)
2 n
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20, Ifx= Ly 3, 1135 +...00, find 3x* + 6x.
5 5.10 5-10-15

Sol. Given that

1 1.3 1-3-5
—+ +
5 510 5-10-15

1 13(1)2 135(1)3
=—t——|=| +—==| +.....
5 1.215) 1.2.3\5

1 1:3(1) 1-3-5(1Y
S>l+x=1+l'=+—|=| +——| = | +
5 1.2\5) 1.2.3\5

= +Bl+_p(p+q)(lj2 +p(p+q)(p+2q)(1]3 =(1-x)"d

115 21 5 31 5

Herepzl,q=2,£:%:>x=§
q

_(1_2]—1/2 _(E]—I/Z ~ é

5 5 3
5 2

=1+x= §:>3(1+X) =5

=3x" +6x+3=5=3x"+6x=2
21. If the coefficients of r'™, (r+1)" and (r+2)" terms in the expansion of (1 + x)'" are in A.P.
then show that n® — dr +1n + 4r’-2=0.
Sol. Coefficient of T, = "C,_;
Coefficient of Ty4; ="C;,
Coefficient of Ty = "Cryy
Given "C,_;, "C;, "C;4; are in A.P.
= 2"C,="Ci1 + "Cina
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) n! _ n! . n!
(n—r)!r!_(n—r+1)!(r—1)! (n—r-DH!i(r+1)!
2 1 1
= = +
(n—t)r (m-r+Dn-r) (r+Dr

1 E_ 1 1
n—-r|{r n-r+1 (r+Dr
I | 2n—-2r+2-r| 1

r(n—r+1)

n-—r B r(r+1)
=>2n-3r+2)r+D)=(mn-r)(n—-r+1)
= 2nr+2n-3r’ —3r+2r+2=n’-2nr+r>+n—-r
=n?—4nr+4r  —n-2=0
on?—@r+Dn+4r2=2=0
22. Two dice are rolled at random. Find the probability distribution of the sum of the
numbers on them. Find the mean of the random variable.
Sol. When two dice are rolled, the sample space S contains 6 X 6 = 36 sample points.
S={{,1),(1,2)...(1,6), (2, 1), (2,2)...(6,6)}
Let x denote the sum of the numbers on the two dice
Then the range x = {2, 3, 4, ...12}
Probability Distribution of x is given by the following table.
X=x; |2 |3 ]| 4 5 6 7 8 9 |10 | 11 | 12

1] 2 3 4 5 6 5 4 3 2 1
PX=x)| — | = | = | =
36 |36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36

X,.p() P2%6136(12/362013630361 2 3%013636/36° 7 2002/36(12/36

12
Mean of x = u:Zle(X =x,)
1-2

:2.i+3.l+4.i+5.i+6.i+7.£+8.i+9.i+10.i+11.3+12.L
36 36 36 36 36 36 36 36 36 36 36

:3—16(2+6+12+20+30+42+40+36+30+22+12)
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_252_

36
23. Three boxes B1, B, and B3 contain balls detailed below.
White Black Red
B 2 1 2
B, 3 2 4
B; 4 3 2

A die is thrown, B, is chosen if either 1 or 2 turns up, B; is chosen if 3 or 4 turns up and
B; is chosen if 5 or 6 turns up. Having chosen a box in this way, a ball is chosen at
random from this box. If the ball drawn is of red colour, what is the probability that it

comes from box B,?

Sol. Let P(E;) be the probability of choosing the box B; (i =1, 2, 3).

Then P(E;) = %: ;fori=1,2,3

W | =

Having chosen the box B;, the probability of drawing a red ball, say, P(R/E;) is given by

P R :E,P R =iandP B :%

We have to find the probability P(E»/R)

By Bayer’s theorem, we get

)

P(E,)P(R/E,)
R R R
P(E,P +P(E,)P| — |+P(E;)P| —
( 1) (Elj ( 2) [EZJ ( 3) (E3j
1.4 4
__ 39 __ 18 _5
1(2 4+g 18+20+10 12
35 9 9 5%X9%3
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24. The following table gives the daily wages of workers in a factor. Compute the standard

deviation and the coefficient of variation of the wages of the workers.

Wages (Rs.) |125-175|175-225|225-275(275-325|325-375|375-425|425-475|475-525|525-575

Number of
2 22 19 14 3 4 6 1 1
workers

Sol. We shall solve this problem using the step deviation method, since the mid points of the

class intervals are numerically large.

Here h = 50. Take a = 300. Then y, = Xi ;300
Mid point x; | frequency f; ¥i fiyi fiyi®
150 2 -3 -6 18
200 22 -2 —44 88
250 19 -1 -19 19
300 14 0 0 0
350 3 1 3 3
400 4 2 8 16
450 6 3 18 54
500 1 4 4 16
550 1 5 5 25
N=72 Yfiyi=-31 | Zfiyi =239

Mean = A +| 2151 |xh =300+ =1 )50 =300- 1220 = 278.47
M 7 72

i i

2
Variance (62) = %[sziyz (Zfyy; )2]
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= 2209 192230) - 31x31)]

T2X72
o, =,[/2500 &— %61 =88.52
72 T2x72

88.52

Coefficient of variation = e x100=31.79.
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