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SECTION-A
Answer ALL the following VSAQ: 10 x 2 =20

Find a square root of the complex number 7 +24i. 2. Ifz;=-1,zp=ifind A rg le
z 2

If 1,0,02 are the cube roots of unity, find the value of (1—0)+(02)5+( 1+m—0)2)5.
Form a quadratic equation, whose roots are (—3=£51).

If the product of the roots of 4x3+16x2-9x—a=0 is 9 then find a.

Find the number of dlfferent chains that can be prepared using 6 different coloured beads.
If "C5="Cy then find | C

Find the middle term (s) in the expansion of (37" _2y Jlo .

Find the mean deviation about median for the data 4, 6,9, 3, 10, 13,2
A poisson variable satisfies P(X=1)=P(X=2). Find P(X=5).

SECTION-B
Answer any FIVE of the following SAQs: 5x4=20

v — 2 1=
Ifx +Hy 1+ Co + isind then show that 4x< -1 =0

1 1 1 . o
Show that a1 + el @ D(x+ 1) does not lie between 1 and 4, if x is real.
If the 6 letters of the word 'PRISON' are permuted in all possible ways and the words thus formed are
arranged in the dictionary order, then find the rank of the word "PRISON"
4n 1.3.5.....(4n-1) 2_
C X
P.T—, 2n _ 15. Resolve —3 nto PF
Ch 1.3.5....2n - 1)] X+2)(x*+1)
Find the proba ility that a non- leap year contains 1) 53 Sundays ii) 52 Sundays only.

A problem in calculus is given to two students A and B whose chances of solving it are 1/3 and 1/4.

What is the probability that the problem will be solved if both of them try independently?
SECTION-C

Answer any FIVE of the following LAQs: 5x7=35

n
If o, are the roots of the equation x2—2x+4=0, then show that o + Bn =2"1cos (?nj
Solve the equation XO-5xH9x3-9x2+5x-1=0

X x2 x3 _(1+ x)"o1
Ifnisa positive integer & x is any non zero real number, thenP.T Cot 01 +Cp. 3 +Cs. 4 ot T a1
4 46 468 "+l (n+1)x

Ift=— 5 510 10 510, 15 .. then prove that 9t = 16.

Find the variance and standard deviation of the following frequency distribution.
X 4 8 11 17 20 24 32
f 3 5 9 5 4 3 1

State and Prove Baye's theorem on Probability.
A random variable X has the following probability distribution

X=x 0 1 2 3 4
P(X=x) 0 k %k %k 3k K2 K| KAk
Find (i) k (i) the mean and (iii) P(0<x<5)
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SECTION-A

Find the square root of 7+24i.

Sol:  Let 7+24i = a+tbi = a=7, b=24
creva? b2 =72 1242 =/49+576=1/625=25
Formula: Va+ib (/r+a /r— ]
- 25+7 . |25-7
ANT+24i =+ \/ s +|\/ = /2“\/2 = +(+16 +iv/9) = £(4 + 3)
2 2 zZ \Z
2. Ifz,=-1,2,=i,find Arg[ J
Z3
Sol:  We know that Arg(—1)=n, Argi _g
- Arg [ A ] Argz; —Argzy, =g _T
2 2 2
3. If 1,0,02 are the cube roots of unity, find (1-0+0?)5+(1+o-w2)3.
Sol:  GE =(1-0+02)5+(1+o-n?)°
= (1+02-0)>H(1+0-02)>~ (~0-0)>H-02-02)>
= (20)H2w?2)5= 25[0?+o] = -32(-1)=32
4. Form a quadratic equation, whose roots are (—3+5i)
Sol:  Let a=-3+5i and p=-3-5i

=>ot+p=-6
o = (—3+51)(-3-51) = 32+52=9+25=34

The quadratic equation with roots o, is X2—(OH-|3)X+OLB=O = x2+6x+34=0




[4 |
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5. If the product of the roots of 4x3+16x2—9x—a=0 is 9, then find a.

% MATHS 2A AP-IPE 2023 SOLVED PAPER

Sol:  From the given equation we get, ap=4,a;=16,a, = -9, a;=-a

Product of the roots is 9= S3=—3=9:>%=9:>a=4><9=36
2l

6. Find the number of different chains that can be prepared using 6 different coloured
beads.

1
Sol:  Number of circular permuations from n things =§(n -D!

1 1 1
Hence the number of chains =3 (6-D!= 5(5!) =3 (120) =60

7. If "Cg="Cqg, then find 3C
Sol :  Formula: "C ="C_ = r+s=n (or) r=s
2 "Cs="Cg=>n=5+6=11

13x 17

.13 13 13 18- _ - -
~8c,=1C1 = Cian C, 7 13x6=78

10
8.  Find the middle term (s) in the expansion of (3_7)‘ _ 2yj

Sol:  The Binomial exponent n=10 is even

.. the middle term is Tqg ) =Tg1=Tg
—+
2

10 ~ (X2 5 10~ (3) 5.5.5_ 10~ (6) 5.5
oo Teg=Tsy = C5(7J (-2y)° =— C{;) X220y = C\{;] X7y
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9.

Sol:

) S 4
Find the mean deviation about median for the data 4, 6, 9, 3, 10, 13, 2
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

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

.. M.D from Median is MD= =—=329
7 7 7

10.

Sol:

A Poisson variable satisfies P(X=1)=P(X=2), find P(X=5)

e—k Kr

We have P(X =r) = ,A>0

Given that P(X=1)=P(X=2)

A 24k 2
he” _ie :&:k—:mZ:ZA
1 2! 1 2

= A(A-2)=0=>A1=2(-1>0)

e—2 25

~P(X=5)=
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SECTION-B

11. Ifx+iy= then, show that 4x2 —1 =0

1+cosO+isin0d
1 1

Sol: Given that X +iy = — = ) )
(1+cos6) +isin6 (20052§)+i(25in50035)

6 .. 06
1 cos_ —isin,
=>X+iy= =

0 6 .. 06, 0 0 .. 0 6 .. 0
2c0s—)(cos—+isSn— 2c0s—)(cos— +19n—)(cos——isn—
( 2)( 5 2) ( 2)( 5 2)( ) 2)

o .0 O .0 ){5 .0
COS——19N— COS——19N— COS— I1SN—
2 2 2 2 /2 2 _

11
20039 00529+sin29 20039 @ 2cog= 20039 2 2 2
2 2 2 2 2 2

Equating the real parts, we get X = % =>2x=1= (2X)2 =1 = 4x% =1=4x>-1=0

1 1
. N B . ifxi .
12 Show that 11 x11 (BxiD(x+1) does not lie between 1 and 4,if x is real
1 1 1 X+1+3x+1-1 4x +1
Sol: GE= + = = =
X+1 x+1 (x+D(x+1)  @Bx+D(xX+D  3x%+4x+1
Lay=— Xt k2 ax+1) = ax+1

3x2 4 4x +1

= 3yx2+4yx+y = dx+1

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

(1) is a quadratic in x and its roots are reals. - A=b’—4ac>0
(4y-4)>-4(3y)(y-1)=0

= 16y2+16-32y—12y2+12y>0=> 4y2-20y+16>0

= 4(y2-5y+4)=0 = y2-5y+4>0 = (y—1)(y—4)=0 = y<I or y>4
= y does not lie between 1 and 4

Hence the given expression does not lie between 1 and 4.
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13. If the letters of the word PRISON are permutted in all possible ways and the words
thus formed are arranged in dictionary order, then find the rank of the word PRISON.
Sol:  The alphabetical order of the letters of the word PRISON is

LLN,O,P,R,S

The number of words that begin with [ — — ——— =5!=120
The number of words that begin with N — — — — — = 51=120
The number of words that begin with O — — ——— = 5!=120
The number of words that begin with P —— ——— =41=24
The number of words that begin with PN — — — —— =41=24
The number of words that begin withP O — — — —— =41=24
The number of words that begin with PRIN ——— =21=2
The number of words that begin with PRIO ——— =2!=2
The number of words that begin with PRISN —— =1!=1

The next word is PRISON =1!=1
.. Rank of the word PRISON = 3(120) + 3(24)+2(2)+1 + 1=360 + 72 + 4 + 1+1 =438.

NCpy _ 135...(4n-1)

14. Prove that 5 3
C, [135...(2n-1)]

4n!
4n S 2
. _ "'Coyn _ 2nl2nt _ (4n) (n) . .._ __nl
nl.n!

~ (4n)(@n-)(@n-(4n-3(4n-4)......654321 (n!)2
©[@n)@n-1(2n-2)2n-3)........43.2.1° (2n)!

 [@n)(@n-2)(4n-4).......... (6)(4)(2[(4n-D(4n-3)....53.] (n1)2
- [(2n)(2n = 2).....4.21%[(2n - D)(2n - 3)......A V)] (2n)!

[2"@n)2n-1(2n-2).....3)QOI(4n -H(4n -3)...53.] y (n)2
2" =D (QOI(2n - D(2n - I)......AW)] (2n)!

_ [2*"(2n)][(4n-1)(4n-93)...53.1] ) (M2 1.35...(4n-3)(4n-1)
2222 -D(2n - 3).....D]% (2! [1.35.....(2n-3)(2n -1)]?

=RHS
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x% -3 . . .
15. Resolve — =~ into partial fractions.
(X +2)(x? +1)
2
Sol:  Let X —2 _ A Bx+C A(x +D+(Bx+C)(x+2)
(X +2)(x° +1) x+2 x% +1 (X +2)(x? +1)
S AX%+1)+(BXx+C)(Xx+2)=x%-3 ... )

Putting X =-2in (Dwe getA(4+1)+(Bx+C)(0)=4-3=>5A=1=>A=1/5

Putting X = 0in()weget A +2C=-3=C=-8/5
Comparing the coefficients of x2, we get A+B=1=>B=1-A=1-

U‘III—‘
U'Il-h

) x% -3 _ 1 N 4x -8
U (x+2)(x2+1)  5(X+2)  5(x2+1)

16. Find the probability that a non-leap year contains i) 53 Sundays ii) 52 Sundays only.
Sol: 1) Let E be the event of containing 53 Sundays in a non-leap year and S be the sample space.
A non-leap year contains 365 days i.e., 52 weeks and 1 day extra.

The extra day may be any one of Sunday, Monday, Tuesday, Wednesday, Thursday,

Friday, Saturday. Thus, n(S)=7, n(E)=1
nE) _1
P(E) = 5
ne 7
. . = 1 6
(ii) If the remaining day is a non-Sunday, then we get 52 Sundays -~ P(E) =1~ 7 = 7
17. A problem in calculus is given to two students A and B whose chances of solving it

are 1/3, 1/4 respectively. Find the probability of the problem being solved if both of
them try independently.

Sol:  LetA,B denote the events of solving the problem by A, B respectively = P(A) = = P(B)

P(A)=1-P(A)=1- =

2. o1 oey_q 1.3
=5 P@)=1-P®)=1-7 ="

Wl
NG

N| -
N |~

~P(AUB)=1-P(ANB)=1-P(A).P(B) =1- (%)[%} =1-
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18.

Sol:

iy

SECTION-C

If o,,p are roots of the equation x>-2x+4=0, then show thata" + " = 2" cos (n_;t]

2+.[4-4(1)(4) _2ix/——12_2i2i\/§_1+i\/§
2(1) 2 2 T

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=4/3

g r=\/x2+y2 =\/12+(\/§)2 =J4=2
y 3

Also, tan0=2 =2 —tanT = 9="
x 1 3 3
. mod— Amp form of 1+i/3isr(cos6 +isinG) = z[cosgﬂsingj

= (1+iv/3)" :(2(cosg+isingjj

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

_ zn{[cosng+ %Hmng }mg]] :Z”(stn—;jzzml.oos%




Y MATHS 2A —

= 1isaroot of x°—5x*9x3-9x2+5x—1=0

On dividing the expression by (x—1), we have

1|1 -5 9 -9 5 0 -1
0 1 4 5 -4 1
1 4 5 4 1 0

Now, we solve the S.R.E x*—4x3+5x2-4x+1=0.

On dividing this equation by x2, we get

2

2
ﬁHX+1=y,MWMﬁX2+£L=(X+E) —2=y?-2
X X

5 (1) = (y2-2)—4y+5=0 = y2—4y+3=0

y2-4y+3=0 < (y-3)(y-1)=0 < y=3 or 1.

x2+1

If y=3 then X+£=3:>
X

. 3+4/(=3)% - 41)(Q) _3:9-4 315
2(1) 2 2

x2+1

Hyzlma1x+1=1:> =1=x%+1=x=>x%-x+1=0
X

e 1+4(-1)2 - 4D)(1) _ 1+/1-4 _ 1+4/3 1+ i3
2(0) 2 2 2

The degree of the given equation is n=5, which is odd. Also aj=—a,, 4 V k=0,1,2,3,4,5

Hence the given equation is a reciprocal equation of class II of odd degree

X2_4x+5_41+i2=o:>(xz+%J—4[X+l)+5=o ...... (1)
X X

—3=x2+1=3x=>x%-3x+1=0

3+v5 1+i/3
Hence all the five roots of the given equation are 1, E e

'T‘ AP-1PE 2023 SOLVED PAPER
1 )

19.  Solve the equation x3-5x4+9x3-9x2+5x-1=0

Sol:

2
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20. If n is a positive integer and x is any nonzero real number, then prove that
X X2 x3 X" (@+x"-1

Co+Ci2+Co 2 +Cyl+....+C
0" ¥l "2g 3y "h+1  (n+1)x

n+1
Also deduce that (i) C, + 21 + Ca + Ch _27-1

3 "n+l  n+1

Xn

2
Sol. LetS=co+cl.g+cz.%+ cn—_ Co+ q " cz—+ ...... e, X

n+1

%2 3 K
=xS="Cox+"C;=—+"Cp.m—+...+" C,,.
2 3 n+1

n+1n n+1

1 n 2 n+lp 3 n n+1
= n+1xS_ Cph.X . X4+ —""Cox" +....+—— "C,.X
( ) 1 0 C;-I- 3 2 n+ n

n+1
_n+l Cpx ! C2X2 L+l C3X3 444 Cn+1X n+l ( ( ril).n C, _(n+D) Cr+1j

= M+)xS=@+x)" -1 ("X +"Cox 4.+ CxM =@+ x)" 1)

@™o
 (n+Dx

Corollary: Prove that C, + C;1 + g +
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4 46 . 468
=—+——+
2. = 5 510 5.10. 15

.. then prove that 9t =16.

46 . 4638
[

. S+ +
Sol: Given thatt= s*510 51018

Adding 1 on both sides, we get

2
l+t=l+ﬂ(ij 46(1) 468(1) +......
15 2!\ 5 3 \5

p(x) pp+g)fx) )

Comparing the above series with 1+~ = |+ ~——2| = | +....... = (1-x) P
ulg) "2 g T
x 1 q 2
we get p=4,p+q=6=>4+9=6=>0g=2. Also a:gszgzg
-2 2
Alrt=(1-x) PO =122 :(§j :(§) _ =
5 5 3 9

:>1+t=%:>9(1+t)=25:>9+9t=25:>9t=16

22. 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
Sol: Here N= Xf=3+5+9+5+4+3+1= 30 =fix; 420
Also f:x;=4(3)+8(5) + 11(9)+ 17(5) + 20(4)+24(3)+32(1)= 420 == o= 30 14
_ —\2
Xj fi fixj Xj - X (xi -X) fi (i - X)°
. 3 2 10 100 300
p 5 40 6 36 180
1 9 99 -3 9 81
17 5 85 3 9 4
20 4 80 6 36 144
24 3 72 10 100 300
0 1 30 18 324 324
Sfix=420 2f; (x -x)*=1374

1 _ 1
Variance (62)= NZfi (xj - x)% = 5(1374) =458, Standard Deviation c=+/45.8=6.77
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23.

Sol:

Proof:

) S 4

State and Prove Baye's theorem on Probability.

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) = r':(Ek)P(A 1 Eg)

> P(Ei).P(A/E)
i=1
P(A) P(A)

Given that E|,E,....E,, are mutually exclusive and exhaustive events in a sample space S

From the definition of conditional probability: P(Ey |A) = (D)

n
= UEi =Sand ANEj, AnEy,..ANE, are mutually disjoint => ANE; = ¢
i=1

Now, P(A) =P(SnA) = P{[OEi JmAJ = P{O(Ei mA)J E ZH:P(Ei AA)= Zn:P(Ei P(AE)

i=1 i=1 i=1 i=1

. From (1), P(Ey |A)=

P(Ex)P(A |Ey)

D P(E)P(A|E)

i=1

24.

Sol:

A random variable x has the following probability distribution

X=x; |0 [1 2 3 4 5 6 7

P(X=xp)|0 | k 2k | 2k 3k | k2 2k? | 7k2+k

Find (i) k (ii) the mean (iii) P(0<X<5)
We know X P(X=x;)=1
= 0+k+2k+2k+3k+kZ4+2k2+7k2+k=1=> 10k?+9k=1=> 10k>+9k—1=0
= 10k2+10k—k—1=0=> 10k(k+1)—1(k+1)=0=> (10k—1)(k+1)=0=>k=1/10, (since k>0)
i) k=1/10
n
(i) Meanp=>) x;.P(X =X;)=0(0)+1(k)+2(2k)+3(2k)+4(3k)+5(k?)+6(2k?)+7(7k>+k)

i=1
=0+k+4k+6k+12k+5k2+12k2+49k2+7k=66k2+30k

= 66(ij +3 el =0.66 + 3=3.66
100 10

(i) P(0<X<5)=P(X=1)+P(X=2)+P(X=3)+P(X=4) =k+2k+2k+3k=8k=8[%) B

8_4
10 5
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