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MATHEMATICS PAPER I1A
TIME : 3hrs Max. Marks.75
Note: This question paper consists of three sections A,B and C.

SECTION A
VERY SHORT ANSWER TYPE QUESTIONS. 10X2 =20

1. Find two consecutive positive even integers, the sum of whose squares in.340.

2. If 1,—2 and 3 are roots of x*-2x*+ax+6=0, then find a.

3. Simplify -2i(3 + i)(2 + 4i)(1 + i) and obtain the modulus of that complex
number.

12

4. Find the eccentricity of the ellipse whose equation.is |z —4|+ -7 =10

5, all values of 1+i *°

6. If ®P

r—

TP, =9:7 ,findr

7. Find the number of way of selecting a committee of 6members out of 10
members always including a specified

member.
. . . . )(1/2 4 10
8. Findthe term independent of x in the expansion of [T__Z]
X
9. Findthe constant C, so that F(x) = C(%J X=123.......... is the p.d.f of a discrete

random variable X.

10. Find the mean deviation about the median for the following data.
13,17, 16, 11, 13, 10, 16, 11, 18, 12, 17
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SECTIONB
SHORT ANSWER TYPE QUESTIONS.
ANSWER ANY FIVE OF THE FOLLOWING 5X4 =20

1 1 1

11. Prove that + -
3X+1 x+1 (3x+1)(x+1)

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

12. If n is a positive integer then show that
q

1 1 =S 1
p+ign + p-ign=2 p*+q® cos{ﬁarc.tang}
13. If the letters of the word PRISON are permuted in all possible ways and
the words thus formed are arranged in dictionary order. Find the ranks of

the word PRISON

14.Find the number of 4 digited numbers that can be formed using the digits 0, 1,
2, 3, 4, 5 which are divisible by 6 when repetition of the digits is allowed.

15. A fair die is rolled. Consider the events. A = {1, 3,5}, B={2, 3} and C = {2,
3,4, 5}. Find

i) P(A N B), P(AUB) ")P(%}P(%}

ii) p(éj,p(ij iv) p(Ej,p(Ej
C A C B
16. A number X is drawn arbitrarily from the set {1, 2, 3, ... 100}. What is the
probability that (x +%J >29.

2%° +3x+4

17. Resolve >
(X=D(x*+2)

into partial fractions.
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SECTION C
LONG ANSWER TYPE QUESTIONS.
ANSWER ANY FIVE OF THE FOLLOWING 5X7=35
18. Solve 8x* —2x* - 27x* + 6x +9=0 given that two roots have the same absolute
value, but are opposite in signs

19. If n is an integer then show that

(1+cosO+isinO)" + (1+cosO—isinO)" = 2" cos" (gjcos(n—zej :

20.Forn=0, 1,2, 3, ... n, prove that Cy-C, + C,-C,,;+C,-C, . 5+..+C, . -C, =2"C,,,
and hence deduce that
i) Ci+C2+Ci+..+C2=2"C,

i) C,-C,+C,-C,+C,-C3+..+C,,C,=2"C,..,

21. Find the sum of the infinite terms
5 5.8 5.8-11
+ + +...00
6-12 6-12-18 6-12-18-24

22. Three boxes B, B, and B3 contain balls detailed below.

White Black Red
B, 2 1 2
B, 3 2 4
Bs 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 Bg 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,?
23.Five coins are tossed 320 times. Find the frequencies of the distribution of
number of heads and tabulate the result.

24. Find the mean and variance using the step deviation method of the following

tabular data, giving the age distribution of 542 members.

Age in years (x;)| 20-30]30-40]40-50 | 50-60] 60-70] 70-80[80-90
NO'OfE“f?mbers 3 | 61 | 132|153 | 140 | 51 | 2
|
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SOLUTIONS
1. Find two consecutive positive even integers, the sum of whose squares in 340.
Sol: 2n2n+2
(2n)? + (2n +2)? =340
4n? +4n? +8n+4 =340
8n? +8n +4 =340
2n?+2n+1=85
2n? +2n-84=0
n2+n-42=0
(n+7)(n-6)=0
n==6
12, 14 are two numbers.

2. If 1,—2 and 3 are roots of x*-2x*+ax+6=0, then find a.
Sol: 1,-2 and 3 are roots of

x}—2x*+ax+6=0

=1-2+ -2 3+31=a

l.e.,a=—-2-6+3=-5

3. Simplify -2i(3 + i)(2.+ 4i)(1 + i) and obtain the modulus of that complex
number.

Sol: z  =-2i(3+i)2 +4i)1+i)
= —2i(2+14i)(1+i)
= —2i(2+2i +14i ~14)
= —2i(~12+16i)
=24i+32
= 8(4+3i)
|Z|*=64-25
|z|=8x4 =40

4. Find the eccentricity of the ellipse whose equation is |z -4|+

Z—E‘=10
5

Sol.
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SP+S'P =2a

S 4,0 S'(E,Oj
5

22 = 10 =—=a=b5
SS’=2ae

:>4—E:5X5e:>§:10e:>e:ﬂ
5 5 5

5, all values of 1+i *°

1+i " _H\/E (cos% +1sin%j}zf

1
3
= {2(005% +isin ﬂ/ZJ}

1 2kz+ 7
= 23 Gis TZ k=0,1 2

1
— 23 cis 4k +1 %kzo,l,z

6. If®*P_:YP_,=9:7,findr

18P
Sol: *P:'P_ =97 =st==
P 7
181 [17-r-1]t 9
[18— r—1]! 17! 7
181 18-r! 9
— -2
19-r! 171 7
18x17118—r! 9
- = —
19-r 18-r 17! 7
—18x7=919—r
—=14=19-r  ~r=19-14=5
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7. Find the number of way of selecting a committee of 6members out of 10
members always including a specified
member.
Sol:Since a specified member always includes in a committee, remaining 5
members can be selected
from remaining 9 members in °C, ways

~. Required number of ways selecting a committee =°C, =126

X

1/2 10
8. Find the term independent of x in the expansion of (T—in
X

(M2 g 10
Sol. The general term in 52 IS

X2
1/2 10-r r
4
T — _l r 10C X_ (_)
r+1 ( ) r 3 X2
10-r

5_"
— (_1)]’ 10Cr (4)!’ X 2 .X—ZI’

Wk

10-r 5" o
(e (5] @

10-r 10-5r
1

=(-)"*°c, 3 (4" -x 2 .1

For the term independent of X,
Put 2025 g 5r 105 r=0

Putr=2ineq.(1)

8
1
T = (-1)*°C, (gj 4. x°

_80
37 729

9...Find the constant C, so that F(x) = C(%J X=12,30. Is the p.d.f of a discrete
random variable X.

Sol. Given F(x):C@j ,Xx=1,2,3
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We know that p(x):C(%) Xx=123...

.,jip(x)=1 :>j§ c(%)le

C\)H

10. Find the mean deviation about the median for the following data.
13,17, 16, 11, 13, 10, 16, 11, 18, 12, 17

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

Z|Xi -M|
.. Mean deviation about Median = = = 3+2+2+1+0+fl+3+3+4+4+5
n

= 21 =245
11

1 p 1 1
3X+1 x+1 (Bx+D(x+1)

n X+1+3x+1-1
_(B3X+1)(x+1)

o 4Ax+1
3x% +4x +1

3yx? +x(4y—4) +y-1=0

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

Sol:

Discriminant > 0
4(y-1)°-4-3y(y-1) =0
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16(y —1)* -12y(y-1) >0
4(y-D[4(y-1)-3y)] =0
4(y-1)(y-4)=0
(y-D(y-4)=0
=>y>4o0ry<l

12. If n is a positive integer then show that
1 1 1
p+ign + p-ign=2 p*+q° cos{larc. tanﬂ}
n p

Solution : -
Let p+ig=r cos@+isin@

rcosfd=p rsind=q =r’=p°+q°

Sr=4p°+q

1 1 1
n=1r cos@+isin@d n+ r cos@—ising n

e w—-w
() et

n q
=2 p°+q* 2 cos( tan ™ pJ

13. If the letters of the word PRISON are permuted in all possible ways and
the words thus formed are arranged in dictionary order. Find the ranks of
the word PRISON

Sol. The letters of the given word in dictionary order are

' N OPRS
In the dictionary order, first all the words that begin
with | come. If | occupies the first place then the

remaining 5 places can be filled with the remaining 5
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letters in 5! ways.
Thus, there are 5! number of words that begin with I. On

proceeding like this we get

Jommmmmmmeeeea > 5l ways

N---mmmmmmemmm >5! ways

(@ I — > Slways

P l-mmmmmmmmmee- >41 ways
o N > 4lways
(o @ " >41 ways
PRI N--mmmmmmmm- >2 Iways
(o3 =1 [ @ J S —— >21 ways
PRISNO----mmmmmmme- > 1way
PRISO N-----m-mmmee- >1 way

Hence the rank of PRISON is
3x5'+3x4l+2x2! +1x1
= 360+72+4+1+1
= 438
14.Find the number of 4 digited numbers that can be formed using the digits 0, 1,
2, 3, 4, 5 which are divisible by 6 when repetition of the digits is allowed.
Sol.  The first place of the number can be filled by any one of the given digits except
'0"in 5 ways. The 2nd and 3rd places can be filled by any one of the given 6
digits in 6% ways.

56 6 1
After filling up the first 3 places, if we fill the units place
with the given 6 digits, we get 6 consecutive positive

integers. Out of these 6 consecutive integers exactly one will
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be divisible by '6". Hence the units place can be filled in
oneway.

-. The number of 4 digited numbers formed using the
given digits which are divisible by 6 when repetition
is allowed. = 5 x 6°x 1 = 180

15. A fair die is rolled. Consider the events. A = {1, 3,5}, B={2, 3} and C = {2,
3,4, 5}. Find

i) P(A N B), P(A U B) ii)P(%}P(%J

ii) p(éj,p(ij iv) p(E),p(E)
C A C B
Sol. A fair die is rolled
P(A) =

w
[N

P(B) =

old ol o
WIN Wik o

P(C) =

n(S)=6'=6
Given A={1,3,5}, B={2,3}, C={2 34,5}

i) ANB={3}P(ANB)= P{3}=%

: _X

”NAm&—6

P(AUB) =41,2,3,5}

n(AUB) =4

n(S) =6

P(AUB):gzg

iDP(AJ=WAmB)=U6=E

B P(B) 1/3 2

P(g)_HBmA)_UG_l
A)  PA) 1/2 3

i)

P(ﬁ}_mAmcy_MG_l
C) PC) 4l6 2
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L ANC={3, 5}
P(Ej_P(AmC)_2/6_g
A)  PA) 3/6 3

iv) P(EJ_P(BmC)_zla_l
C) PEC) 4/6 2
~BnC={2 3}
P(Esz(CmB):2/6:1
B P(B) 2/6

16. A number x is drawn arbitrarily from the set {1, 2, 3, ... 100}..What is the
orobability that (x +%] .29,

Sol. Here the total number of cases is 100.
Let A be the event that x selected from the set {1, 2, 3, ...100} has the property

X+@>29

X

Now x+@>29
X

& x2-29x+100>0

< (X—4)(x-25)>0

Sx>250r x>4

o xefl,2,3,26,27,...100} = A(say)

so that the number of cases favourable to A is 78.
.. The required probability P(A):%

2x% +3x +4

: into partial fractions.
(x=1)(x“+2)

17. Resolve

i 2x°+3x+4 A Bx+C

= +
X-D)(x*+2) x-1 x?+2
Multiplying with (x — 1)(x* + 2)
2x2 +8x+4 = A(x? +2) + (Bx + C)(x 1)
X=1=2+3+4=A1+2)
9=3A=>A=3
Equating the coefficients of x
2=A+B=>B=2-A=2-3=-1
Equating constants
4=2A-C=>C=2A-4=6-4=2

Sol.
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2x% +3x+4 3 X2
(x-D(x*+2) x-1 x2+2
18. Solve 8x* —2x* - 27x* + 6x +9=0 given that two roots have the same absolute
value, but are opposite in signs
Sol:  Suppose «, s, 7, 5 are the roots of the equation
8x* —2x°— 27x* +6x+9=0
o 1o 20, 3 9 1)

e, x*-=x X*+=X+==0 -------
4 8 4 8

Sum of the root a+ﬂ+y+5:%and

Product of the roots «pys = %
Given p=—a=a+ =0

1 1
SO0+y+0== +0==
Y 4:>7 4

Let B =p, 5 =q, so that pq:%

The equation having the roots
a, BISX — a+f X+af =0
e, x*+p=0
The equation having the roots
7,6 ISX> = y+6 X+ =0
l.e., x? —%x+q:0
from (1), (2) and(3)

1.5 27 ,.3

4 97
X—ZX—EX +Z+§— X+p

[xz 1x+ j
p

s 1 3 2
=X -2+ p+a X - X+ P

Comparing the coefficients of x and constants

—p 3
Vrad
I T

8 8 3 8
Substitute the value of p in eq(2)
x> -3=0
—x=+3
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Substitute the value of g in eq(3)
, 1 3
X*—=x—-—==0
4 8
=8x* -2x-3=0

= 2X+1 4x-3 =0

13
> X=—=,—
2' 4
. The roots of the given equation are
13
- 31__$_a 3
2' 4 3

19. If n is an integer then show that

(1+cos0+isinB)" + (1+cosO—isin®)" = 2" cos” (gjcos(n—zej :

Sol. L.H.S.=

(L+cosO+isin0)" + (1+cosO—isin0)" =

n
= (Zcos2 9+ 2isin 9 cosgj n
2 2 2
n
(2cos2 9—2isin i cosg)
2 2 2

=2"cos" 9

o .. o) 0 ... o)
COS—+ISIN— | +|COS—==1SINn—
2 2 2 2

=2"cos" 9
2

( no ... no ne..neJ
cos7+|sm?+cos——|sm—

=2" cos" Q(ZCOS n_e)
2 2

= 21 cos" gcosn—e —R.HS.

20.Forn=0, 1, 2, 3, ... n, prove that C,-C,+C,-C,,; +C,-C,,, +..+C, ,-C, =2"C
and hence deduce that
i) Ci+CZ+Ci+..+C2=""C,

i) C,-C,+C,-C,+C,-Cy+..+C,,C,=""C,,,

n+r
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Sol. We know that
A+Xx)" =Cy +Cx+Cox? +...+C, x"...(1)
On replacing x by 1/x in the above equation,
C

n
(HEJ —co+ 2+ &2y S g
X X X X

From (1) and (2)
(1+£j (1+x)" = (Co +&+C—§+...+C—;‘j
X X

X X

(Co+Cx+Cox? +...+C, x") ...(3)
The coefficient of X" in R.H.S. of (3)
= COCr + C1Cr+l + CZCr+2 t... +Cn—rCn
The coefficient of x" in L.H.S. of (3)
@+x)*"
X
= the coefficient of x™" is (1 + x)*"
—_ 2I"IC
- n+r
From (3) and (4), we get
C,-C,+C,-C,+C,-C3+..+C,,C, =2"C,,,,
1) On putting r=0in (i), we get
Co+C2+Ci+..+C2=2"C,
i) On substituting r = 1 in (i) we get
C,-C,+C,-C,+C,-C3+..+C,,C, =2"C,,,
21. Find the sum of the infinite terms
5 5-8 5-8-11
+ + +...00
6-12 6-12-18 . 6-12.18-24

2.5(1 2.5.8(1)
#=1216) "123l6
Sol. LetS= - 58 5-8-11

+ + +...
6-12 6-12-18 6-12.18-24 2.5.8.11(1)4

+—
1.2.3-4
2
:>1+g 1 +28=1+g 1 +g 1
1\ 6 1\6) 1.2\6

= the coefficient of X" in
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Comparing g+ 2S with (1 — x) ™

IESNCE IS
1{q 1.2 (g

Herep:2,q:3,§:1:>x:9_§:1
q 6 6 6 2
-2/3
A ase (1—x) P/ :(1_1j
3 2
1—2/3
=(§J =(2** =34
4 ¥4 2 1 2
2823 ——28:———:___
% 3 2 3 32 3
5 5.8 5.8.11 1 2
+ + +.===—-=
6.12 6.12.18 6-.12.18-24 32 '3

22. Three boxes B, B, and B3 contain balls detailed below.

White Black Red
B, 2 1 2
B, 3 2 4
Bs 4 3 2

A die is thrown, By is chosen if either 1 or 2 turns up, B, is chosen if 3 or 4
turns up and Bg.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

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

PB:E1PE:£andPE:z
E,) 5 \E,) 9 E,) 9

We have to find the probability P(E,/R)
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By Bayer’s theorem, we get

{3)-

P(E2)P(R/E;)

R R R
P(E,)P| — |+P(E,)P| — |+P(E3)P| —
{2 J+rep & Jopeap( F

1.4 4
__ 39 __ 18 _5
1(2 4 2) 18+20+10 12
36 99 5x9x3

23. Five coins are tossed 320 times. Find the frequencies of the distribution of
number of heads and tabulate the result.
Sol. 5 coins are tossed 320 times
Prob. of getting a head on a coin
p= 1, n=>5
2
Prob. of having x heads

X
o]

5-x X 5
=°C, lj [lj =5cx(lj x=0,1234,5
2 2 2

Frequencies of the distribution of number of heads = N.P(X = x)
:320{5@ (%ﬂ x=0,1,2,3,4,5

Frequency of

Having 0 head = 320 ><5C0><( T =10

N

Having 1 head = 320 X5C1x(%j5 =50
Having 2 head = 320 x5C, x % " 100
Having 3 head = 320 x°C; x % 5 =100
Having 4 head = 320 x°C, x % 5 =50
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5
Having 5 head = 320 ><5C5x(%j =10

NH0[1]2[3]4]5
f [10]50100/100]50 | 10

24. Find the mean and variance using the step deviation method of the following
tabular data, giving the age distribution of 542 members.

Age in years (x;)] 20-30|30-40]40-50|50-60]60-70| 70-80[80-90
No.of Enfi‘)embers 3 | 61 | 132|153 | 140 | 51 | 2
Sol.
. o T
yggse ol IV“O(lxlc:)o O |a- 55, c=| B [wod’ | fd?
10
20-30 25 3 3 9 9 27
30-40 35 61 i 122 | 4 244
40-50 45 132 1 132 | 1 132
50-60 55>A | 153 0 0 0 0
60-70 65 140 1 140 1 140
70-80 75 51 2 102 | 4 204
80-90 85 2 3 6 9 18
N=542 15 | 28 | 765

Mean (x) :A+%XC :55+;712x10 =55-0.277 =54.723

2 2 _ 2
Variance (1) = =Y _(ZfidiJ _765_( 15) 765 225

N N ) 542 \542) 542 (542)°
_542x765-225 _414630-225 _ 414405 _, ,
(542)? 293764 293764

C
V(X) = C? V(1) =100x1.4106 =141.06.

2
V(W) = V(X—C_:AJ - (EJ V(X) [ V(ax +n) = a2 -V(x)]
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