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10.

11.

12.

13.

14.

15.

16.

17.

SECTION-A
Answer ALL the following VSAQ: 10 x2=20
Write the complex number a- IE in the form A+iB.
a+i

Ifz,=(6,3) z,=(2,-1) find z,/z,.

If x = cis0, then find the value of (x6+i6).
X

Form a quadratic equation whose roots are m,—ﬂ,(m #0,n=0)
n" m

If 1, 1, o are the roots of x3 — 6x2 + 9x — 4 = 0 then find «.

If 12P,=1320 find r.

Find the number of ways of selecting 4 English, 3 Telugu and 2 Hindi books out of 7 English,
6 Telugu and 5 Hindi books.

Find the 7th term in [43 + XZT

X 2
Find the mean deviation about the mean for the following data 3, 6, 10, 4,9, 10
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
If| z—3 + 1| = 4,determine the locus of z.
If x is real, prove that 2; lies between ;—i and 1.

X< —5x+9

Find the sum of all 4 digited numbers that can be formed using the digits 1, 2, 4, 5, 6 without
repetition.

Find the number of ways of selecting 11 member cricket team from 7 batsmen, 6 bowlers and 2
wicket keepers so that the team contains 2 wicket keepers and atleast 4 bowlers.

2
Resolve LSX-;? into partial fractions
(x-3)
If A and B are independent events with P(A) = 0.2, P(B) = 0.5, then find
(i) P(A/B) (i) P(B/A) (iii) P(ANB) (iv) P(AUB)

If two numbers are selected randomly from 20 consecutive natural numbers, find the probability

that the sum of the two numbers is (i) an even number (ii) an odd number.
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SECTION-C

III. Answer any FIVE of the following LAQs: 5x7=35
18. [Ifnis a positive integer then show that

(1 + cosO + i sin®)" + (1 + cosO — i sin®)" = 2" cos™(0/2) cos(n/2)
19. Solve 8x3 —36x2 — 18x + 81 = 0 given that the roots are in Arithmetic Progression.
20. IfPand Q are the sum of odd terms and the sum of even terms respectively, in the expansion of

(x + a)" then prove that (i) P2 — Q2 = (x2 — a2)n (ii) 4 PQ = (x + a)21 — (x — a)n
21. Find the sum of the infinite series 3 +§ +£ Fon,

4 48 4812

Find th deviation ab for the following distributi X |10 130 150 ] 70 | 90
22. Findthe mean deviation about mean for the following distribution. f {4 24|28 16| 8
23. State and prove addition theorem on Probability.

X =x -2 |1-1] 0 1 2 3], W o . .

24. is the probability distribution of a random

P(X=x)]01] k [02]2k [03 ]k

variable X. Find the value of k and the variance of X.
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1. Write the complex number atib in the form A+iB

a—-ib _(a—ib) (a—ib) _(a—ib)?
a+ib (a+ib) (a—ib) a2 +p?

Sol:

_ (% +i%0? - 2abi) _ (a® - b?) - 2abi
a% +b? a% +b°

{55

- a2 + b2
fz,=(6,3)zy=(2,-1) find z,/z,.

—2ab i
a2 + b2

z _ (63 _6+3 _(6+3)(2+i) _(12-3)+i(6+6)

(2% +1%)

Sol:

2, (2-1) 2-i

(2-)2+i)

_9+i(12) (9 12
-5 _(5’ 5)

Sol:

If x = cos0 + i sin6 then find x° t—
X

x6=(cose+isine)6 =C0S66 +isin60

1
= i=c0369—isin69 x84+ = =2c0s60
X6 X6

Sol:

Find the quadratic equation whose roots are —,—ﬂ,(m #0,n=0)
m

g2}

m2—n2

mn

m n_

Let azmand[_’):_—n =a+pB= and off =
n m n m

"

. The required quadratic equation is x2—(ot + B)x + oy = 0

2 [mz—n2

= X - }x—lzo
mn

= (mn)xz—(mz—nz)x -mn=0
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5. If 1, 1, o are the roots of x3 — 6x2 + 9x — 4 = 0 then find o.
Sol:  From the given equation we get, ag=1,a;=-6,a,=9,a3=—4
-a3 4
Product of roots 1.1.0.= S3 =8 soo =4,
ag 1
6. If 12P =1320 find r.
Sol:  1320=12x11x10=12P,
Sr=3
7. Find the number of ways of selecting 4 English, 3 Telugu and 2 Hindi books out of 7
English, 6 Telugu and 5 Hindi books.
Sol:  The number of ways of selecting
4 English books out of 7 books = 7Cy.
3 Telugu books out of 6 books = °Cs.
2 Hindi books out of 5 books = >C,.
Hence, the number of required ways 7C,4 x 6C3 x3C, =35 x 20 x 10 = 7000.
2 14
. th . 4 X
8. Find the 7t term in | —+—
x3 2
Sol: ~ Weknow in (x+y)", T, ;="Cx"Ty".
6
T, =Teu =" Cg 4 e X_2 _14 064_8 ﬁzm 064_8 ﬁzm C64—5
X3 2 26 X24 43 X24 X12
9. Find the mean deviation about mean for the data 3, 6, 10, 4, 9, 10.
Sol:  Given data: 3, 6, 10, 4,9, 10. Here n=6
+6+10+4+9+10 42
Mean )_(:3 o 9 10:—:7
6 6
Deviations from the mean:
3-7=-4;,6-7=-1;10-7=3;4-7=-3; 9-7=2;10-7=3
Absolute values of these deviations: 4, 1, 3, 3,2 3
~. M.D from Mean is M.D.=¥
_ 4+1+3;3+ 2+3:%=2.67
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10. A Poisson variable satisfies P(X=1)=P(X=2), find P(X=5)

N
& A ,A>0

Sol:  We have P(X=r)=
Given that P(X=1)=P(X=2)
Y 2 -\ 2

Ae :Ke A A k2=2k:>7\,(7»—2)=0:>7\':2("'7“>0)

=

1 2! 1

e 22°

~P(X=5)=
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SECTION-B
11. If |z-3+i|=4,determine the locus of z.
Sol:  Letz=x+iy = [z-3+|=4 = |[x+iy-3+i|=4
=|(x-3)+i(y+1)|=4
= Jx-32+(y+1)% =4
= (x-3)2+ (y+1)2=16
= (x2-6x+9) + (y2+2y+1)-16 =0
= x2+y2-6x +2y-6=0
. X . -1
12. If x is real, prove that - lies between 1 and ——.
X< —-5x+9 11
Sol:  Lety= = y(Xx% —5X +9) = X = yx® —5yx +9y —x =0

x2 —5x+9
= yx% = (5y +Dx+9y =0 ......... )

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

= (Sy+1)’—4(y)(9y) 20

= (25y*+10y+1)-36y°>0

= —11y>+10y+120

= 11y*-10y—1<0

= 11y’—11y+y—1<0

= llyy-1)+y-1)<0

= (11y+1)y—-1)<0

1 -1
-—,1|=—<y<1
= ye[ 11 ] 1Y

: L -1
.. The given expression lies between I and 1
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13. Find the sum of all four digited numbers that can be formed using the digits 1, 2, 4,
5, 6 without repetition.
Sol :  First we find the sum contributed by 6 in the 'total sum'
The sum contributed by 6 when it is in units place is |:| |:| |:| El = 4P3 X6
The sum contributed by 6 when it is in tens place is |:| |:| E |:| = 4P3 X 60
The sum contributed by 6 when it is in hundreds place is |:| Izl |:| |:| = 4P3 X 600
The sum contributed by 6 when it is in thousands place is E |:| |:| |:| = 4P3 X 6000
.. The sum contributed by 6 in the total sum is 4P3 X (6+60+600+6000)
=4P3 x 6(1+10+100+1000) =*P3 x6(1111) ....(1)
Similarly, the sum contributed by 5 is 4P3 X5(1111) ....(2)
the sum contributed by 4 is 4P3 X4(1111) ....(3)
the sum contributed by 2 is 4P3 X2(1111) ....(4)
the sum contributed by 1 is 4P3 X 1(1111) ....(5)
Hence from (1), (2), (3), (4), (5), the sum of all 4 digited numbers is 4P3 X 1111(6+5+4+2+1)
=(4x3x2)x 1111x (18)= 4,79,952
14. Find the number of ways of selecting 11 member cricket team from 7 batsmen, 6
bowlers and 2 wicket keepers so that the team contains 2 wicket keepers and atleast
4 bowlers.
Sol: A team of 11 players with 2 wicket keepers and atleast 4 bowlers can be selected in the
following compositions.
Keepers|Bowlers [ Batsmen | No. of selections
i | eyt i
(2) (6) @) X
20, %6 710 .= _ 7x6
2 4 5 Cy x0Cy x/Cs=1 x15x21 =315 Q_) CZ__
2x1
2 6 C ,= =
2 5 4 Cy xPC5 xX/Cy=1 x6 x35=210 "o 1o, TX6X5_
2 6 3 |20, x6Cg XTC3= 1 x1x35 =35 ‘T P ekea
.. the total number of selections =315 + 210 + 35 = 560
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X2 +5x +7 . . .
15. Resolve — 3 into partial fractions
(x-3)

Sol:  Putx-3 =y then x =y+3

) x? +5x+7 (y+3)2 +5(y+3)+7 _ y2 +6y+9+5y+15+7 y2 +11y + 31

(x-3° y® y® y®
1 11 31 1 11 31
VIR IR * 2 T 3
Yy yo y? X=3 (x-3° (x-3

16. If A and B are independent events with P(A) = 0.2, P(B) = 0.5, find

(i) P(A/B) (ii) P(B/A) (iii) P(AnB) (iv) P(AUB)
Sol: Given that A,B are independent, hence

i) P(A/B)=P(A)=0.2

ii) P(B/A)=P(B)=0.5

iii) P(AnNB) =P(A).P(B)=0.2x0.5=0.1

iv) P(AUB) = P(A)+P(B)-P(AnB) =0.2 + 0.5 - 0.1 = 0.6
17. If two numbers are selected randomly from 20 consecutive natural numbers, find

the probability that the sum of the two numbers is (i) an even number (ii) an odd

number.
Sol:  Let E be the event of choosing two numbers such that their sum is even.

The total number of ways of choosing any 2 out of 20 is n(S) =20C2 =190
Any 20 consecutive natural numbers contain 10 even numbers and 10 odd numbers.
i) To get an even sum, either both must be odd or both must be even.

So the number of favourable cases to E is n(E) = 10C2 + 10C2 =45+45=90

.. P(even sum) = P(E) _nE_0_9
nS 190 19
ii) Getting an 'even sum' and an 'odd sum' are both complementary events

- P(odd sum) =P(E) =1-P(E) =1- — =199 _10
19 19 19
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SECTION-C

18. If n is a positive integer then show that
(1+cos0+isin0)" + (1+cosd—isin0)" = 2" 1cos?(6/2)cos(n6/2)

Sol:  First we find the mod-amp form of 1+cosB+isin®

1+ cosO+ising = 2c0329+ iZSingCOSE= 2cosg(cosg+isin9)
2 2 2 2 2 2

n
o (1+cos@+ising)" = 2c0s2[ cos? +isin? ) = 2" cos" Y[ cosn +isinn? (1)
2 2 2 ) 2 2 2

Similarly, (1+ cos6 —isin®)" = 2" cos" g(cosn%— isin n%) (2)

Adding (1) & (2), (1+cos® +isin®)" + (1+ cosd —isinO)"

=2”(:osng cosn9+isi = |+ cosng—isi B
2 2 2 2 2

=2" cos" 9 Zcosn—e = 2"l oogn 9.(:05”—e
2 2 2

19.  Solve the equation 8x3-36x2—18x+81=0 the roots being in A.P.

Sol:  Let the roots of 8x3—36x2—18x+81=0 in A.P be taken as a—d, a, a+d

Now,Sl:(a—d)+a+(a+d):§:g
8 2
:>3a:g:>a:§
2 2
S =(a-daa+d) =
= a(@?-d?)= "2t
8
39 _2 )-8 (9 2|82 =%
2\ 4 8 4 4
O = 29,2135 ¢ Lg-43
4 4 4 4

.. therootsof theequationarea—d,a,a+d:>§—3,§,§+3:>—§,§,g
2 2 2 222
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20.

Sol:

If P and Q are the sum of odd terms and the sum of even terms respectively, in the
expansion of (x+a)" then prove that (i) P2—Q2? = (x2-a2)" (ii) 4PQ= (x + a)2"—(x—a)2n

n_ N N
We know that (x+a)"= "Cox"" nexh -1 nczxn 2,2, nC3xn_3a3+ +Nc,a"

_n n
Also, (x—a)"= "Cox'' _ nC1Xn_1a+ nCZXn_2a2—nC3xn_3a3+

n n n n-1
:[ Cox 4 Neox"=2a2 4 Neyx"4at 4. J—( Cix Ay Neax =38+ Negx"=%a® + ... ]ZP—Q

i) PP-Q* = (P+Q) (P-Q) =(x +a)" (x-a)" = [(x +a)(x-a)]" = (x*-a°)"
i) 4PQ = (P+Q)* - (P-Q)* = [(x + )" — [(x—a)"] = (x + a)*" — (x-a)"

21.

Sol:

Find the sum of the infinite series E+E+£+ ......
4 48 4812

3 35 357 31 35(1Y 357(1Y
Let S==o+ =24+ 2= 4 e i (el st el (R
4" 48 4812 12 12\4) "123la

=1+S= 1+§1+§ — | +......
14 4

Comparing the above series with 1+ = P p(p [ X + e = (1-x)™™
U q 2! q

X q_2_1

we get p =3, p+q=5 = 3+q=5 = q = 2. Also, q=4 = X= 27272

~plq 1Y (1Y% s sz
~1+S=(1-x) =(1——) :(E) =292 ®)2_gl2_ [g-22

| =

2
Hence,S=22-1

22.

Sol:

Find the mean deviation about mean for the following data
10 30 50 70 920

4 24 28 16 8
We form the following table from the given data.

X
f.

Xj f fixj IXj =X| fi|xj =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

80 4000 1280

Here, N = Xf; = 80; =f; x; = 4000 => Mean X = T _40_g,

From the table Xfi | % —X| 140 N 80
Zfi |Xi —Y|_1280
N 80

.. Mean deviation about mean is M.D = =16
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23.

Sol:

Proof:

Ly
State and prove addition theorem on Probability. (or)

IfE,E, are any two events of a random experiment and P is probability function
then prove that P(E,UE,)=P(E)+P(E,)-P(E;nE,)

Statement: If E{,E, are the 2 events of a sample space S then
P(E;UE,)=P(E|)+P(E;)-P(E;NE,)

Case (i): When E;NE,=0
E|NE,=0 = P(E;NE,)=0
.. P(E{UE,) = P(E|)+P(E,) [From the Union axiom]
= P(E|)+P(Ey)-0 = P(E|)+P(E;)-P(E|NE,)
Case (ii) : When E{nE,#0

E|UE, is the union of disjoint sets (E;—E,), E,

P(ElUEz):P[(EI—Ez)UEz]:P(El—E2)+P(E2) ........ (l)
E, is the union of disjoint sets (E;—E,), (E{NE,). ’

~. P(E)=P[(E;—E)U(E|NEy)|=P(E|—Ey)+P(E|NE,)

E-E,Y EiNE
= P(E|—Ey)=P(E|)-P(E|NE;)

<. from (1), P(E,UEy) = [P(E{)~P(E;NE,)]+P(E,)

= P(E )+P(E,)-P(E{nE;). Hence proved.




% BABY BULLET-Q /13 TG-IPE 2026 SOLVED PAPER
e Q V w

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

X=x; [-2 [-1 | 0 1 2 3
P(X=x)| 0.1 [k 0.2 | 2k | 03] k

Find the value of k and the variance of X.

6
Sol:  We know that the sum of the probabilities 2 P(X =x;)=1

i=1
= 0.1+k+0.2+2k+0.3 + k=1 = 4k+0.6 = | = 4k=1-0.6 =0.4 = k 207,4 =01

6
Mean p = ZXi P(X =x;) = (-2)(0.1)+(~1)k+0(0.2)+1(2k)+2(0.3)+3k
i=1
=-02-k+0+2k+0.6+3k=4k+0.4=4(0.1)+0.4=04+04=0.8
n
Variance g2 = D x?2 P(x = X;) — 2 = 4(0.1)+1(k)+0(0.2)+1(2k)+4(0.3)+9k—42

i=1
=0.4 +k+ 0+ 2k + 4(0.3)+9k — u2 = 12k+0.4+1.2—0.8)2

=12(0.1)+1.6-0.64 =12+ 1.6 —0.64 =2.8-0.64=2.16
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