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MATHEMATICSPAPER I1A

TIME: 3hrs Max. Marks.75

Note: This question paper consists of three sectior3 and C.

SECTION- A

Very Short Answer Type Questions. 10X2 =20

1. Prove that roots of (x — a)(x — b) Zdre always real.

2. If a, b, c are the roots of — px* +gx—-r =0and r # 0, then findi2+b_12+_12
a Cc

3 8
3. Find the % term from the end in the expansiorEme——zj .

X
4, Find the eccentricity of the ellipse whose eiqumsis |z- 4| + z—l—;‘ =10

. 1 1 1
5. If 1, w,a” are the cube roots of units then prove that— + =
2+tw 1+2w lHw
1

6. Find all values of (-i)s
7. f®¥P_ PP _=9:7  findr

©

of the word equation.

9. Find the constant C, so thigx) = C(%) ,X=1,2,3......... is the p.d.f of a discrete

random variable X.

10. Find the mean deviation about the mean fofdt@wing distribution.
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Xi 10 30 50 70 90
fi 4 24 28 16 8
SECTION-B
Short Answer Type Questions.
Answer Any Five of the Following 5X4=20
11. In the expressioaz)(;—lo2 takes all values of Xl R, then find the bounds for p.
X“=3x+

Y/ )%
1+sin— +1i cos—
12. Show tha 8 8 =-1
Y/ /4
1+ sin— —1I cos—
8 8

13.Find the number of ways of arranging the |sttdrthe word SINGING so that
(i) They begin and end with |
(i) The two G's come together

14.Find the number of 5 digited numbers that cafiobmed using the digits. 1, 1, 2,

2, 3. How many of them are even?

2
15. Resolve2X+—3§+4into partial fractions.
(X=1)(x“+2)

16. If two numbers are selected randomly from 2@secutive natural numbers, find the
probability that the sum of the two numbers isafi)even number (ii) an odd number.
17. A, B, C are three horse in a race. The proibalof A to win the race is twice that of
B and probability of B is twice that of C. what dhe probabilities of A , B and C to

win the race ?
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SECTION -C
Long Answer Type Questions.
Answer Any Five of the Following 5X7=35

18. Given that the sum of two roots 0f- 2x® + 4x* + 6x — 21= 0is zero, find the roots of

the equation

19. State and prove binomial theorem.

20. If I, n are positive integers, 0 < f < 1 an(rif 4/3)" = I+, thenshow that (i) | is an
odd integer and (ii) (I + f)(I — f) = 1.

21. Show that the points in the Argand diagram esg@nted by the complex numbers

-2+ 7i,_73+%i , 4 — 3i,£(1 + i) are the vertices of a rhombus.

22. The probabilities of three mutually exclusiveemts are respectively given as

1+3p P ¥ 2P prove that<ps< .
3 4 2 3 2

23. Two dice are rolled at random. Find the prolighbdistribution of the sum of the

numbers on them. Find the mean of the random \ariab

24. The arithmetic mean and standard deviation afetnof 9 items are 43 and 5
respectively. If an item of value 63 is added tattket, find the new mean and

standard deviation of 10 item set given.
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Maths IIA paper 3 — Solutions

1. Prove that roots of (x — a)(x — b) =‘hare always real.
Sol: (x—a)(x- b)= If
x? —(a+b)x+ (ab- ¥ = 0
Discriminant=(a+ by - 4(ab- § ¥ 0
(a+b)” - 4ab+ 4R
(a—b)* + 41

(a-b)*+(2H*> 0

O Roots are real.

2. If a, b, ¢ are the roots ofx® — px* + qx —r.=0and r# 0, then find i2+b_12+_12
a c

Sol: Given that a, b, c are the roots of
x* - px*+gx—r =0, then
atb+c=p,ab+bc+ca=q,abc=r

1 1 1 _b**+a%’+ad’

Now = +—=+-—==

a®> b®_.c’ a’ht?
_(ab+bc+ca)’ =2abc(a+b+c)
- a’h’c®
_ 9 —2pr

r2

8
3..“Find the 3 term from the end in the expansion o(x‘z’s—i) .
Sol.Comparing with (X + 8) we get
-3

X =x"28 a=—,n=8
X
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8
In the given expansic(n('z’s’—%j .wehaven+1=8+1=9terms.
X
Hence the 8 term from the end is"7term from the beginning.

0T, ="Ce(X)"°(@°)

-3\° P
=8C, (x 2/%)® 6(?) = X 4/3E'X3

_8x7 36 [ 4/312 = grRéi 40/3
1x2
4. Find the eccentricity of the ellipse whose equan is |z— 4|+ 2—1—52‘ =10
Sol.
SP+SP =2a
S(40 s (1—2 ,oj
5

2a= 10 =a=5
SS'= 2ae
:4—1—2: 5X5€:§: 1= e:—4

5 5 5

. 1 1 1
5. If 1, w,af are the cube‘roots of units then prove that + =
+ 1+ 2w 1Htw

Solution : -

LHs L 4 1

2+w 1+ 2w

1+2w+2+w _  3(1+w)

(2+w)(1+ 2w) 2+ w+w+ 2P

__ 3(1+w)

2(1+ ) + 5w
3(-o*
) AT
—2w+ 5w
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1+df =w
-3¢/
= =—-W
3w
o l+tw
1
6.  Find all values of(-i)s
Solution : -

(0 =fon{ 2o 2

= cis(Mj k=0,1,23.4,5

1

0 (~1)6 = cis( 4k - 1)1—’; k=0,1,2,3

7. f®¥P_ PP _,=9:7  findr

18

Sol: *P,:'P_,=9:7=>-% =g

180 [17-(r=D]!_9

~e—(r-1]! w7
181 (18-r)t. 9
Te-n) 17 7

18x 17(18-r)1 _
~ ([9-r)(18=r) 17!

—18x 7= 919-r)
=14=19-r Or=19-14=5
8. Find the number of ways of selecting 3 vowelsid 2 consonants from the letters of the word

equation.
Sol: The word EQUATION contains 5 vowels and 3 consdsan

The 3 vowels can be selected from 5 vowel8@ =10 ways
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The 2 consonants can be selected from 3 consoinai® = 3ways

[0 The required number of ways of selecting 3 vovaeld 2 consonants 10x 3= 30

X
9. Find the constant C, so that~(x) = C(%) ,X=1,2,3......... is the p.d.f of a discrete random

variable X.

Sol.Given F(x) = C(éj ,Xx=1,2,3

We know thatp(x) = C(%) ,Xx=1,2,3..

XZ:‘p(x) =l= ; c(%)x =1 = c{(§j+(§]2 +(—§j3+ ....... oo:l =1

10. Find the mean deviation about the mean for thésllowing distribution.

Xi 10 30 50 70 90
fi 4 24 28 16 8
Sol.

Xi fi fi i | X =X| fil x; = X|
10 4 40 40 160
30 24 720 20 480
50 28 1400 0 0
70 16 1120 20 320
90 8 720 40 320
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N =80 >fix; = 4000

Zfi |X| _7 |= 1280

O Mean(X) :% :@:50
N 80
>
filx =X

[0 Mean Deviation about the Mean': = 1220216.

11. Inthe expression,‘,X%2 takes all values of Xd R, then find the bounds for p.
X =3x+
X—p

Solly =———

YT ke 2

y(x?=3x+2)= x-p
x%y +x(=3y—-1)+ 2y+ p= 0

Discriminant= 0

(-3y-17-4y(2y+ p)= 0
9y? + By+1- 8y’ — 4p= 0
y?+y(6-4p)+ 1= 0

Discriminant < 0
(6-4pf-4< 0

16p” - 48p+ 36="4 0
16p” - 48p+ 3% .0
p®-48p+ 32< 0
p’=3p+2<0

(P-2)(p-1)<0
l<p<2
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8/3
Y/ T
1+sm—+|00&8

12. Show that =-1
L JT . T
1+ sin——1i cos—
8 8
Solution : -
T T 8/3
1+ sin— +i cos—
LHS = 8
L JT . T
1+ sin— —1I cos—
8 8
8/3
1+ CO{H—H/SJ+I sw{z—n /%
1+co{—n/8j IVEZ—]T /%

H%Q

6

37 37
1+ cos— —i sin—
8 8

=
()

1+ CO%TH sm%T { Zco?%+ i2_sif—

r 8/3

37 . .37 3T 37
COS— +i Sin——| cos—+i sin—
16 16 16 16

( 31 . .37 E&T 3’TJ

cos—— —isin— || cos——+i siA—

1 16 16
7T 3

6
,8I3
6

16}
i 3 7T
CoSs— +i Sin—
( 1 16j

cos 3 + sirfs—”
16 16

3 377]
COS— +i sin—
8 8

cosr+i sinr=-1
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13. Find the number of ways of arrangingheletters of the word SINGING so that
(i) they begin and end with |
(ii) the two G's come together

Sol:  The word SINGING has 2 I's, 2 G's and 2 N's arel®nTotal 7 letters.

|
(1) First, we fill the first and last placestwvi's in % =1way as shown below.

I
Now we fill the remaining 5 places with themaining 5 letters in% =30 ways.

Hence the number of required permutations = 30
(i) Treat two G's as one unit. Then we havetters 2 I's, 2 N's and one S + one unit of

I
2G’s = 6 can be arranged ini - 120 180 ways.

2121 2x2
Now the two G's among themselves can be arrangezhé way. Hence the number of
received permutations = 180 x 1 = 180.
14. Find the number of 5 digited numbers that can & formed using the digits. 1, 1, 2, 2,
3. How many of them are even?
Sol. In the given 5 digits, there are two 1's and tvs 2
Hence the number of 5 digited numbers that can

|
beformed isi =30
2121

Now, for the number to be even, it should end \&ith

L1 [ 4 [a]

After filling the units place with 2, the

remaining4 places can be filled with the remaining4
|
digits 1,1, 2, 3 in:—; =12 ways. Thus, the number of 5

digited even numbers that can be formed using itiesd
1,1,2,2,3,is12.
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2
15. Resolve2X+—3)2(H1into partial fractions.
(x=D(x“+2)
2x*+3x+4 _ A L Bx+C
xX-D)(x*+2) x-1 x*+2

Sol.Let

Multiplying with (x — 1)(¢ + 2)

2x% +3x+ 4= A(X* + 2)+ (Bx+ C)(x- 1)
X =1= 2+ 3+ 4= A(1+ 2)
9=3A=A=3

Equating the coefficients ofx
2=A+B=B=2-A=2-3=-1
Equating constants
4=2A-C=C=2A-4=6-4=2

2x*+3x+4 3 LoX+2
(x-1)(x*+2) x-1 x*+2

16. If two numbers are selected randomly from 20 c¢secutive natural numbers, find the
probability that the sum of the two numbers:is (i)an even number (ii) an odd number.
Sol.i) Let A be the event that the sum of the numlees/en when two numbers are selected out

of 20 consecutive natural numbers.
In 20 consecutive natural numbers, we have 10 addla even natural number.
-+ The sum of two odd natural numbers is an even eurabd the sum of two even natural

numbers is also.an even number
2(10x 9
1x 2

20%19 n(A) 90 9
() =10 2 S =100n(9 =G, = T = 190P(4) = n((s‘)) " 190 19

if) Probability that the sum of two numbers is aldamumber
9 10

P(A)=1-P( A) = =1
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17. A, B, C are three horse in a race. The probaltly of A to win the race is twice that of
B and probability of B is twice that of C. what arethe probabilities of A, B and C to
win the race ?

Sol.Let A, B, C be the events that the horses A, BiiiCthe race respectively.

Given P(A) = 2P(B), P(B) = 2P(C)

OP(A) = 2P(B) 2[2P(C)] = 4P(C)

Since the horses A, B and C run the race,
AOBOC = S and A, B, C are mutually disjoint
P(AO BO C) =P(A) + P(B) + P(C)

= P(S) = 4p(C) +2p(C) + P(C)

= 1=7P(C)
DP(C)=%

P(A)=4P( Q= &%zg
P(B)=2P( Q= zx%:%

4 2 1
U P(A)=7’P( B)=; H Q:;
18.  Given that the sum of two roots ofk* — 2x® + 4x* + 6x— 21= Ois zero, find the roots
of the equation
Sol: Leta, B, y,d-are the roots of given equation, since sum ofisxzero
a+[=0
Nowa+[+y+0=2=y+0=2
LetaB=p, 0 =q
The equation having the roats 3 is
X —(a+p)x+aB=0
Ox*+p=0
The equation having the roofs9 is

X’ =(y+9)x+ =0
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Ox*-2x+q=0
Ox*—2x*+4x*+ 6x - 21

=(x2 + p)(x2—2x+q)
=x*-2x*+x*(p+q) - 2px+ pq

Comparing the like terms
P+q=4,-2p=6

-3+q=4p=-3
q=7
2+.,/4-2
Dx2—3=0:>x=i\/§and X2 - X+ 7= ij:TS
_2x2/da
2
=1+6

0O Roots are—x/é,\/é,l—i\/_fiand i 6

19. State and prove binomial theorem.

Let n bea positive integer ang, a be real numbers, then

(x+a)" = "Cyx"a’+ "C;x"fal+ "C,x"" %%+ ... £C, x""a" + ...+ "C, x%a"

Proof:
We prove this theorem by using the principle otmeanatical induction (on).
Whenn=1,(x+a)"= (x+a) =x+a= 'Cyx'a’+ tx%?
Thus the theorem is true for= 1

Assume that the theorem is true for k 21 (wherek is a positive integer). That is
(x+a) = kCyxkal+ *C x*tal+ *C,x* 2a%+ .+ kC XA + .4 *C P ak

Now we prove that the theorem is true when
n=Kk+1also

k+1

(x+a) —(x+a)(x+a)
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= (x+ a)(kco.xk.a°+ k(:1.x"‘1al+ KC,xX2a?+...+ kC xTa + L+ K xPak )

kc Xk r+1ar+ + kC X a + kC Xk 1 kc Xk 1a2+

+ kCr—l Xk r+1ar + 4 kC X a + kC XO k+1
_kC Xk+l O+ (kC + kC )Xk a1+ d(C + kC )Xk 1a2+
A (C + *C )X ™M + L+ fe + KCy ek + ke P Akt
sincé‘C, =1= *Ic,* C, + *C,_;, &*UC, for 1<r<k,C, =1= ("+1)C(k+1)
x + a)k+1: (k+1)C K150 (k+1)C xK al+ (|<+1)C k124 o 4 ks kel oy

(k+1)Ck_X1_ak + k+]Ck+1XOak+l
Therefore the theorem is true for k+1
Hence, by mathematical induction, it follows thia theorem is true of all positive integer
20. If 1, n are positive integers, 0 < f <1 and.if7 + 4\/§f‘ = I+ f, then show that (i) | is an
odd integer and (i) 1+ )(I-f) =1
Sol.Given I, n are positive integers and

(7+4/3) =1+f,0<f<1

Let 7-4/3=F

Now 6< 4/3< 7= - 65 -4/ 3>~ 7
= 1>7-4/3>0=30<(7-4/3)< 1
00<F<1

1+f+FE7+4/3) (7- 4/ 3

=_nCO7n+ nq7n—1(4/_3)+ ncz 71—2(4/_3)2_
[ +.4+"C (3] |
=_nco7n_ncl7n-1(4/_3)+ ng 7+2(4/_3)2_
+.+"C, 4/3) ]

—2[ C,7"+"C, 72 (4/_3)2}

= 2k where Kk is an integer.
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0 1+ f+Fisan even integer.
= f + Fis an integer since | is an integer.
ButO<f<landO<F<H f+F<2
Of+F=1 ..(1)
= |+ 1is an even integer.
O lis an odd integer.
(I + (1 =1f) = (I + HF, by (1)
=(7+4/3) (7- 4/ 3
=[(7+4/3)(7- 4/3) = (49 48)= 1
21. Show that the points in the Argand diagram repesented by the complex numbers

-2 +7i, ?3+%| 4 - 3i, —(1 + i) are the vertices of arhombus.

Sol:A(=2, 7), 3(73 1) C(4-3), [{7 7)

w2 ]

1 169 _~170

24T 2
Bc:\/(4+§j2 +(—3——32
CD:\/(4—92 +(—3—£)2

1 169 _~170

4 4 2
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_ [121, 49_4170
4 4 2
S|opeofAC:ﬁ:£):__5
-2-4 -6 3
r_1
-2 2.3
Slope of BD 737
4+ =
3 2

AC 0OBD
[0 ABCD is rhombus.
22. The probabilities of three mutually exclusive wents are respectively given as

I 3p, s p’ F 2p_ Prove thatés ps—l.
2 3 2

3 4
Sol.Suppose A, B, C are exclusive events such that

1+3p

P(A)=
_1-p
P(B)=—,

1-2p
P(C)=——
©)=—

We know that

0<P(A)<1 O<P(B)<1
0<H3P 4 Oﬁl_Tﬁl
0<1+3p< 3 O<l-ps<4
-1<3p<3-1 “l<-p=4-1

- 1>p=-3
—1Sps—2 )

3 3 -3<psl ..(2)
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0<P(C)< 1

Since A, B, C are exclusive events,

O<P(AOBOC)<1
=0<P(A)+ P(B+ P(Ck 1

SA+12P+ 3 3R €& 12P

=0 <1
12

13-3P
12

=0<

<1

=0<13-3P< 12
= -13<-3P< 12 13
=13=23Pz 1

2 113}_1
2

Min. of < =,1,= ,—
3 23

(1), (2), (3) and (4) holds %s ps—;.
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23. Two dice are rolled at random. Find the probabity distribution of the sum of the
numbers on them. Find the mean of the random variale.
Sol.When two dice are rolled, the sample space S et 6 = 36 sample points.
S={(1,1),(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 follong table.
X=xi | 2| 3| 4 5 6 7 8 9/ 10 11 11

o) L 2] 3] 4[5]6|574]3][2]1
36/36| 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36

2/36 :30/36

I

Xi.p(x) 6/3612/3620/3630/36 40/3636/36 22/3612/36

12
Mean of x =p =" x;p(X =X,)
1-2
1 2 3 4 5 6

=2—+3—+4—+5—+ 6—+ —
36 36 36 36 36 36
+8.i + g_i + 10.—3 + 11.—2 + 12.—1
36 36 36 36 36

:3—16(2+6+12+ 20+ 3042 40
+36+ 30+ 22+ 12)
_ 252

36

24. The arithmetic mean and standard deviation of aset of 9 items are 43 and 5
respectively. If an item of value 63 is added to Ht set, find the new mean and standard
deviation of 10 item set given.

9
X

Sol. X =13
n
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ZQ:Xi

43=1L
9

9
' X, =43x 9= 387

i=1

10 9
DX DX+ X 387+ 63_

New Mean == ==
n 10 10

45

9 9
inz inz

_ iz (V2 2 _ =1 _
S.DZ——g (X’ =5 3 (437

9 9
inz inz

Bl =25+1849= 11 = 1874
9 9

9
> x;* =1874x 9= 16866

i
i=1

10 9
> x2 =Y x2+x5 =16866+ 3963 20835
o

i=1

=4/2083.5- 2025/ 58.5 7.6485
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