»

Previous |PE 5.

g &
A\ ¢ “
N)
- c
r’B
e X
T —————EEEE
LN

TTN:1911-2019 (AP)




% MATHS 2A 2 | AP-IPE 2019 SOLVED PAPER
s I y \
PREVIOUS PAPERS
IPE: MARCH-2019(AP)
(]
Time : 3 Hours MATHS-2A Max.Marks : 75
SECTION-A
I. Answer ALL the following VSAQ: 10 x 2 =20
1. If (V3+0)1%0 = 2% (a+ib), show thata2+b2 =4. 2. Ifz=2-3i, show that z2—4z+13=0
3. If1 ,0),(02 are the cube roots of unity, find (1—0)+(o2)5+(1+(o—(02)5.
4. Ifx2-1 5—m(2x—8)=0 has equal roots then find m.
5. Ifthe product of the roots of 4x3+16x2-9x-a=0 is 9, then find a.
6.  Find the number of ways of arranging the letters of the word INTERMEDIATE 9
2x 3
7. 1f "Cg="Cg, then find 13C| 8. Find the 6! term in | —=+ %)
9.  Find the mean deviation about median for the data 4, 6,9, 3, 10, 13, 2
10.  The mean and variance of a bionomial distribution are 4 and 3 respectively. Find the distribution and find P(X>1)
SECTION-B
II. Answer any FIVE of the following SAQs: 5x4=20
e — = 2_1=
11. Ifx+iy 1% co% & isind then, show that 4x< -1 =0
X -
12.  Ifxisreal, prove that —5——— lies between 1 and ——.
P X% —BX +9 11
13.  Ifthe letters of the word 'MASTER' are permuted in all possible ways and the words thus formed are arranged
in the dictionary order, then findthe rank of the word "MASTER" s
4 X
Loy 281 . . .
14, Simplify 34, + z @@nc, 15. Resolve *x-D(x+2) into partial fractions.
r=0
16. A,B,C are three horses in a race. The probability of A to win the race is twice that of B, and probability of B
is twice that of C. What are the probabilities of A,B, and C to win the race?
17. A speaks truth in 75% of the cases and B in 80% of the cases. What is the probability that their statements
about an incident do not match.
SECTION-C
IT1. Answer any FIVE of the following Long Answer Questions: 5x7=35
18.  If a,p are the roots of the equation x2—2x+4=0, then show that " +" =2"1cos L
19.  Solve 18x3+81x2+121 x+60=0, given that a root is equal half the sum of the remaining roots.
11
20. Ifthe coefficient of x 10 in the expansion of (axz + bix) is equal to the coefficient of x10 in the expansion of
(ax _bilz)u, find the relation between a and b where a and b are real numbers.
X
20 Ifx=134 139, 1357 | hen prove that 9x2+24x=11
36 369 36912
2. Find the variance and standard deviation of the following frequency distribution.
x; 4 8 11 17 20 24 32
fi 3 5 9 5 4 3 1
23.  State and Prove Baye's theorem
24, A random variable X has the following probability distribution.
X=x; 1 2 3 4 5
PX=x;) |k 2k 3k 4k Sk
Find the value of k and the mean and variance of X )
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SECTION-A

1. If (J3+i)1%0=2%(a+ib), show that a2+b2? = 4.

Sol:  Given that (v3+i)1% = 2%(a+ib)
= |3 +1)1%)| =[2P(a+ib) = (32 +121%0 = 29Va? + b7

3296;296«/512 +b% = 2=+a%+b?. Squaring on both sides, we get a a2+b2 = 4.

2. If z=2-3i, show that z2—4z+13=0

Sol:  Given that z=2—3i = z—2=—-31 = (z—2)?=9i? = 72—4z+4=—9 = 72—47+13=0

3. If 1,0,02 are the cube roots of unity, find (1-0+02)5+(1+o-w2)3.
Sol:  GE =(l-o+02)S+(1+o-n?)?
= (1+02-0)H1+0-02)~ (-0-0)+H-02-02)>

= (20)5+(-202)5= —25[02 o] = —32(~1)=32

4. Find the values of m, if the equation x2—15-m(2x—8)=0 have equal roots.
Sol:  Given equation is x2—15-m(2x—8)=0

=x2-15-2mx+8m=0=x2-2mx+H8m-15)=0

Comparing with ax2+bx+c=0 we get a=1,b=—2m,c=8m-15

But roots are equal. .. A=b2—4ac=0

= (=2m)?—4(1)(8m~15)=0

= 4m2-32m+60=0 = 4(m2-8m+15)=0

= m2-8m+15=0 = m2-5m-3m+15=0

= m(m-5)-3(m-5)=0 = (m-3)(m-5)=0 => m=3, 5

5. If the product of the roots of 4x3+16x2-9x—a=0 is 9, then find a.
Sol:  From the given equation we get, ag=4,a;=16,a, =-9, a3=—a

Product of the roots is 9= S3=—2=933=9:> a=4x9=36
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6. Find the number of ways of arranging the letters of the word INTERMEDIATE
A: Given word INTERMEDIATE contains 12 letters.

Here, 3 'E's, 2 'I's, 2 'T's are alike

n! 12!

. Number of arrangements = W =m
7. If “C5: ”CG,then find lSCn
Sol :  Formula: "C ="C; = r+s=n (or) r=s

~"Cg="Cg=>n=5+6=11

13~ _13~ _13 13, _13x37

2 PCy=1Cy =P Cgyy =7 C2= 1x 7 =13x6=78

2x 3
8. Find the 6th term in | —+ y)
3 2
Sol:  Weknow in (x+y)", T, ;="Cx"Ty".
5 4 5
2X 3y 9 2 4( 3 5
S Te=T = C —_— = C — X —_
67 " 5[3J (2) 5(3] 2)”
SX 7x6 i ix“ys =27x 7x4y5 =189x4y5

L2 B A E
9. Find the mean deviation about median for the data 4, 6, 9, 3, 10, 13, 2
Sol:  Given data: 4, 6,9, 3, 10, 13, 2.

Its ascending order : 2,3,4,6,9,10,13.

Number of observations n = 7 is odd .

.. Median is the middle most term =>M=6

Deviations from the median:

2-6=—4; 3-6=-3; 4-6=-2; 6-6=0; 9-6=3;10-6=4; 13—-6=7
Absolute values of these deviations: 4,3,2,0,3,4,7

[ -M| _4+3+2+0+3+4+7 23

. M.D from Median is MD=——"—— =—=3.29
7 7 7
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The mean and variance of a binomial distribution are 4 and 3 respectively.
Find the distribution and find P(X>1)
Given mean np = 4 ,variance npq = 3

3 3 4-3
Now, (np)q =3 :>(4)OI=3:>q=Z:> p=1—q=1_z=_=

N

Take np=4= n[%j:4:>n:4(4):16

. n=16,q=3/4 and p=1/4

3 16-r 1 r
Binomial distributionis P(X =1)="C,q""p" = 16CIr (Zj (Z)

‘ B ___n__§n__(§)16
- P(X21) = 1-P(X=0)=1-q" =1 (4) =15
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SECTION-B
. Hy="—""—"""" 2_1=
11 If x +iy 1+ cos0+1Sn0 then, show that 4x2 -1 =0
Sol: Given that X +iy = L — = 5 ! 5 5
(1+cosB) +isin® (20032 9 1iesinY cosY)
2 2 2
0 .. 0
_ 1 COSE_lsnE
= X+iy= =
0 6 .. 0 0 6 .. 0 6 .. 0
2cos—)(cos—+isn—) (2cos-)(cos—+isin—)(cos——isn—
( 2)( 5 2) ( 2)( 5 2)( ) 2)
0 .. 6 0 .. 6 /Of 0
cos——isn— cos——isn—- C isn—
_ 2 2 __ 2 2 _ 2 ~ 2 1 1.9
. 0
20059 00529+sm29 Zcosg (@ 2cog~ 2c0s_ 2 2 2
2 2 2 2 2 2
- 1 _ 2 _ 42 2 _ 2 .
Equating the real parts, we get X—ES 2X=1=(2X)=1" = 4x“ =1=4x"-1=0
. X . -1
12. If x is real, prove that — lies between 1 and —.
X< -5x+9 11
Sol: Lety= :>y(x2—5x+9)=x:yx2—5yx+9y—x=0

X2 —5x+9
:>yx2—(5y+1)x+9y=0 ......... @

(1) is a quadratic in x and its roots are reals.
-, A=b’~4ac>0

= (Sy+1)*-4(y)(9y)=0

— (25y>+10y+1)-36y%>0

= —11y*+10y+120

= 11y*~10y—1<0

= 11y>=11y+y—1<0 = 1y(y—1)+(y—1)<0
= (11y+1)(y-1)=<0

= ye[—l—ll,l}:l—llgysl

-1
.. The given expression lies between T and 1
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MASTER.

Sol:  The alphabetrical order of the letters of the word MASTER is

AE,M,R,S, T
The number of words that begin with A — — — —— =51=120
The number of words that begin with E — — — — — = 51=120
The number of words that begin with MAE ——— =31=6
The number of words that begin with MAR ——— =3!1=6
The number of words that begin with MASE —— =21=2
The number of words that begin with MASR —— =2!=2

The next word is MASTER = 1!

1
. Rank of the word MASTER = 2(120) + 2(6) + 2(2) + 1

=240+ 12 +4+1=257

13. If the letters of the word MASTER are permutted in all possible ways and the

words thus formed are arranged in dictionary order, then find the rank of the word

4
14, Simplify #cg+> B,
r=0

4
Sol: G.E.=z(38‘r) Cy+4Cs
r=0
=[Bc, +7 4% 4%, ¥, [+ G
4 4 4 4 4

:|:38C4 iy Cs 436 Cs > C4J+[34C4 il C5:|

_ [38(:4 137c, 138 C4J +35¢, 43¢,

_ [38(;4} 130,43 cs =B ¢, + B =Y ¢

38 37 36 36
[ nCr_l +N C, N+l C/] =[ Cy+ C4J +7C4+7 Cp
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Sol:

[g |
—
3

Resolve X
X=D(x+2)

into partial fractions.

Here, the degree of numerator 3> degree of denominator 2. So, it is an improper function.
Also (x—1)(x+2) =x2 +x - 2.

.3 2 X—3 =(X—1)+£
Now on dividing X~ by x“ + X — 2, we have (x—-D(x+2) X2 1 x—2
3X-2 3X-2 A B A(Xx+2+B(x-1
Now ~ 3 - - + -
x“+x-2 (X-D(x+2) x-1 x+2 (X=D(x+2)

SAXT2)+B(x-1)=3x-2 ... (D
: . 1
Putting x = 1 in (1), we get A(3)+B(0)=3-2 =>3A=1=>A= 3
8
Putting x = -2 in (1), we get A(0)+B(-3)=3(-2)2 =>-3B=-8=B= 3

x-2 _A B __1 _ 8
x24x—2 X-=1 x+2 3(x-1) 3(x+1

'X—3—x—+ 1 + 8
T X=D(X+2) 3x-1) 3(x+1)

16.

Sol :

A,B,C are three horses in a race. The probability of A to win the race is twice that of B,

and probability of B is twice that of C. What are probabilities of A,B,C to win the race?
Let A, B, C be the events of winning the race by the horses A, B, C respectively.

Given that P(A) = 2P(B) and P(B) = 2P(C)

Hence, P(A) = 2P(B) = 2[2P(C)] = 4P(C)

Now, P(AUBUC) = P(A)+P(B)+P(C)  [-- A,B,C are disjoint]

=P(S) = 4P(C)+2P(C)+P(C) [--only A,B,C run the race =AUBUC = §]

—1=7P(C) =P(C) = 1/7 [ P(S)=1]

DA 1 4 _ 1.2
+.P(A)=4P(C) = 4x 5 == P(B) = 2P(C) = 2x 5 =7

. P(A)=4/7, P(B) =2/7, P(C) =1/7
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17.

Sol:

iy

A speaks truth in 75% of the cases and B in 80% of the cases. What is the prob
ability that their statements about an incident do not match.

Let A,B denote the events of speaking truth by A,B respectively

p(A)=£=§; p(B)=ﬂ=i"
100 4 100 5

gl

. P(B)=1-P(B) :1—%1 =

NG

. P(A)=1-P(A) :1_%:

Let E be the event that A and B contradict to each other

= P(E)=P[(AnB)U(ANB)|=P(ANB)+PANB)

gl
B~

AP

1
S+
5

Nlw

= P(A)P(B) + P(A)P(B) [ A,B are independent] =
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SECTION-C
18. If ap are roots of the equation x2—2x+4=0, then show thate" + " = 2"*cos (%j

2+ J4—4(1)(4) _ 2+/-12 2= 2i\/3 14043

2(1) 2 2

Sol: Given X2 —2x+4=0=x =

Now, we find the mod-amp form of 1+j+/3

Let x+iy=1+ iv3 = x=1, y=43

r=x2 ey =P (B2 = Va=2
y 3 i

Also, tano=2 =Y T - 9="1
x 1 3 3

.. mod—Amp formof 1+ iv3is r(cosb +ising) = 2[cosg+ i sin%j

n
= (1+i/3) _(2(c053+|sm3j]

Adding (1) & (2), we get " +p" = (1+iy/3)" + (1-i/3)"

=2" [(cosnE + %—’{j + (cosnﬁyﬂ{—‘j] :T(Zoosmj:f”l.oos—m
3 3 3 3 3 3
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19. Solve 18x3+81x2+121x+60=0, given that a root is equal half the sum of the remaining
roots

Sol: Easy Method: Let o.B,y be the roots of 18x3+81x2+121x+60=0

Given that one root is half the sum of remaining two roots. Let = ary
= a, 3, yare in A.P
-. we take a=a—d, p=a, y=a+d
The given equation is 1 8x3+81x2+121x+60=0
Sl=a+[3+y:—g:(a—d)+a+(a+d):—%=—%:Za=—%:az—g
d 60 10 2 2 10
S3 = =-— -d d=-—=-—" -d9)=-—"
a=oby=-g= (@ d@@rd)=-Tr=- o a@ -d) =5
2
3 (_Ej 2| 09 2102 20 p 9 20 _8-80_1 1
2 2 3 4 3 3 9 4 9 36 36 6
Now a— =—§—E=i_1=—gz—§, Also,a+d=—§+£=_9+1=—§=—ﬂ
2 6 6 6 3 2 6 6 6 3

.. The roots a—d, a, a+d are _§, _3_4

3 2 3
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bx

bx
b are real numbers.

11
1
Sol: In (axz +&) +the general term is T, ; =11 C, (axz)ll'r [

11-r

Put 22-3r =10 = 3r=22-10 = 3r=12 => r =4

11
20. Ifthe coefficient of x10 in the expansion of [axz + 1) is equal to the coefficient of

1
x~10 in the expansion of (ax - 12] , find the relation between a and b where a and

e & X2 )

- 10 .1 a4 1 a’
From (1), the coefficient of X~ is e, —=1c, = .. 2
4 b4 4 b3
1 11 1 r
In| ax——— | thegenera termis T,,; = C (ax)ll—r(——]
( bX2 ) r+1 r bX2
all-
=(-1" M, =13 .3
Putll-3r=-10=3r=21=>r=7
a7 at
From (3), the coefficient of x 10 is(-1)” 11(:77 = —11(:7.F ..... (4)
Given that thetwo coefficients are equal
. From (2), (4), we have
7 4 7 4
a a a a
e Fz_%ﬁjﬁz_ﬁ (- HMCy =1 Cy)

1|’
&)
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21. If x _£+135 1357 . 0 P
. 36 369 36912 ...... en prOVe a ¢ X =

13 135 1357 13 1)% 135(1)° 1357(1)*
Sol: Giventhat x=—"—+—"—"—+ + e +— -
36 369 36912 2| 3 3 3 41 3
2
Addlng1+1 on both sides, weget1+1+x 1+ if1 +13 1) +135(1 + e
3 3 1' 3 21\ 3 31 \ 3

Comparing the above series with 1+ fl( j p(pzT 2 ( ] =0~ y)—p/q
' q ! q

we get, p=Lp+gq=3=1+g=3=q9=2

Also,lezy:ﬂ:g
q 3 3 3
-2 -2
.-.1+%+x=(1—y)‘p/‘*=(1—§j =@ =(3¥2=3

= — +x \/_:>x \/_ 4 3\/— 4 3\/— < 3x=3\/§—4:>3x+4=3\/§

3

= (3x+4)2 = (3\/5)2 :>9x2 +24x +16 =27 = 9% + 24x =11

22. Find the variance and standard deviation of the following frequency distribution.

x; | 4 8 11 [ 17 |20 | 24 |32
£ 3 5 | 9 5 4 3 1
Sol: Here N=Xf;=3+5+9+5+4+3+1=30 Shx: 420
Also Zfixi=4(3)+8(5) + 11(9)+ 17(5) + 20(4)+24(3)+32(1)=420 . X == =—-=14
— —\2
Xj fi fixj Xj - X (X -X)" | fi(x-%)?
4 3 12 10 100 300
8 5 40 6 36 180
11 9 99 3 9 81
17 5 85 3 9 45
20 4 80 6 36 144
24 3 7 10 100 300
3 I 32 18 304 304
Sfx=420 f; (x; -X)°=1374

1 _ 1
Variance (62) = NZfi (x; -X)% = 5(1374) =458, Standard Deviation ¢ =+45.8=6.77
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23. State and Prove Baye's theorem on Probability.
Sol:  Statement:IfE , E,.. E  are mutually exclusive and exhaustive events in a sample space S and

A is any event intersecting with any E; such that P(A)#0 then P(E, |A) = :’(Ek )P(A 1 Ey)

> P(Ei).P(A/ Ej)
i=1
P(E,. nA) P(Ey).P(A|E
Proof: From the definition of conditional probability: P(Ey |A)= (B 0A)_ PEQPIAIE) ()
P(A) P(A)
Given that E|,E,....E,) are mutually exclusive and exhaustive events in a sample space S
n
= U E, =Sand ANE;, ANE;,...ANE, are mutually disjoint = A NEj = ¢
i=1
n n
Now, P(A)=PSnA)=P| || JE |nA|=P| [ J(EnA) ZP(E NA) = ZP(E )P(A|E;)
i=1 i=1 i=1 i=1
P(Ex)P(A|E
. From (1), P(Ey |A) = n( )P(A E)
2 PE)P(AIE)
i=1

24. A random variable X has the following probability distribution.

X=xj 1] 2 3 |4 5

PX=x;) | k| 2k| 3k|4k | 5k

Find k and the mean and variance of X.
Sol: ~ We know »' P(X =x;)=1

=>k+2k+3k+4k +5k =1=15k=1 =k=1/15
5
Mean p = in PX =Xi)
i=1
=1(k)+2(2k)+3(3k)+4(4k)+5(5k)=k(1+4+9+16+25)

K= By

Variance o> =3 x? P(X =)~ 1? =1(k)-+ 4(2K) + 9(3K) + 16(4k) + 25(5K) - (131)

2 2
—K(L+8+ 27+ 64+125) —(1—31] :i(zzs)_(l_l) —15- 24
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