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PREVIOUS PAPERS
Time : 3 Hours MATHS-2A Max.Marks : 75
SECTION-A
L Answer ALL the following VSAQ: 10x2=20
1.  Find a square root of —5 +12i. 2.Ifz1=-1,zp=-ifind Arg z,.2,
3 Simoli (cosu +isina)”?
- Sl g cosp)®
4.  Ifthe equations x2—6x+5 = 0, x2—3ax+35 = 0 have a common root then find a.
5. If1,1,0 are the roots of x3—6x2+9x—4=0 then find .
6. 1f!12P5+5.12P, =I3P findr. 7.1f "C5 = "Cg then find 13C |
8.  Write down and simplify the 7th term in (3x—4y)10.
9. Find the mean deviation about mean for the data 6,7,10,12,13,4,12,16.
10. Ifthe mean and variance of a binomial variable X are 2.4 & 1.44 respectively, then find P(1 <x<4).
SECTION-B
II.  Answer any FIVE of the following SAQs: 5x4=20
2-i  _2_11i ) ) X2 +x+1
11. Show that 2 ,—-—— are conjugate to each other.12. Determine the range of the
1-2i) 25 x2-x+1
13. Find the sum of all 4 digit numbers that can be formed using digits 1,3,5,7,9.
14. Find the number of ways of selecting a cricket team of 11 players from 7 batsmen and 6 bowlers such that
there are atleast 5 bowlers in the team.
15. Resolve % into Partial Fractions
16. IfA,B are 2 events with P(A UB)=0.65& P(A N B)=0.15, then find the value of P(A®)+P(B°).
17. 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
III. Answer any FIVE of the following LAQs: S5x7=35§
8/3
1+sin®+icos™
18. Show that one value of 8 8 =-1
1+ sin%— i cosg
19.  Solvex*-10x3 +26x2—10x+1= 0.
20. IfP and Q are the sum of odd terms and the sum of even terms respectively, in the expansion of (x+a)? then
provethat (i)P2—-Q2=(x2-a2)N (i) 4PQ = (x +a)2N — (x—a)n
21. _13 135+ 1357 ,,,,,, then prove that 9x2+24x = 11
T36 369 369 12
22. Find the mean deviation about the mean for the following continuous distribution:
Sales (in Rs. thousand) [40-50 [ 50-60 | 60-70 | 70-80 | 80-90 90-100
Number of companies | 5 15 25 30 20 5
23. State and Prove "Addition theorem on Probability.
24. The range of a random variable X is {0,1,2} and the probabilities are P(X=0)= 3c P(X=1)=4c—1002,
P(X=2)=5c—1 where 'c¢' is a constant, find (i) ¢ (i) P(0<X<3) (iii) P(1<X<2) (iv) P(X<1)
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SOLUTIONS
SECTION-A
1. Find the square root of -5 +12i
Sol:  Let-5+12i =a+bi = a=-5, b=12 o T=Na2 402 = (-5)? 4122
=/25+144 =169 =13
Formula: va+ib= J_r(, /E +i fﬁ]
- 13- 1
.-.m=i[\/ 5] 3”’) o B | seiiim s
2. If z, = -1, 29 = —i, then find Arg(zq z,)
Sol: ~ Weknow Arg(—1)=r and Arg(—i)=—mn/2
-, Arg(z129) = Arg(z] ) tArg(zp)=n-2 =7
(coso +isina)?
. implify —————— g
3 Simplify (snp+ icosB)8
Sol: _ (coso+i sinoc)4 4 (coso. +i sinoc)4 _ (coso +i sinoc)4 _ (coso. +i sinoc)4
) (snB+icosp)®  (icosB+sinB)®  (icosp—iZsinB)® [i(cosB—isinp)[
(cosa+isina)? g 4
=—= —(cosoc+|smoc) (cosp—isinB)™" [.i —(| ) =(-D" =1
(i)®(cosB—isinB)®
= (cosdo. +isin4o)(cos8B +isin8B) = (cisdo)(cis8P) = cis(4a.+8B)
= cos(4a.+8B) +isin(4o. + 8p)
4. If the equations x2—6x+5=0, x>-3ax+35=0 have a common root then find a.
Sol: Let o be the common root.
Then 0:2—-604+5=0 and 02—3a0+35=0 = (0—1)(0—5) =0=>0.=1 or . = 5
Put oo =1 in 02—3a0+35=0 =12-3a(1)+35=0=3a=36 =a =12
Put 0. =5 in 02—3a0+35=0 =52-3a(5)+35=0=25-15a+35=0
=15%=60=a=4
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5. If 1,1,a are the roots of x3-6x2+9x—4=0 then find a.
Sol:  From the given equation we get, ay=1, a;=—6, a,=9, a;=—4
-a3 4
Product of roots 1.1.0.= S === oo =4.
ap 1

6. If 12P; +5. 12P, =13P_find r.
Sol:  We use the formula

(nfl)pr.i_r_ n-1)p (1) = npr

12p5 +5. 121)4 = (1371)p5+5' (13-1) P(S—l) = 13p5 :13Pr

o1 =5,
7. If n(‘;5:n(';6,then find 13Cn
Sol :  Formula: "C ="C = r+s=n (or) r=s

nC5=nC6 = n=5+6=11

.13 13 13

S TCh=""C="Ciz 1

1
=13, = 32 _136-78
Ix 2
8. Write down and simplify the 7th term in (3x—4y)10.
Sol:  General term of (x-a)"is T, ;= (-1)""Cx"Ta’.
10! 44,66 100 46 4 6
= x3'X' 4y =—x3"4°X".
2Ty =Ter1 = (=1)6 19C¢ 3x)10-6. (4y)°~ (10_p)I6l 416! Y
3
10x Bx BxTx B .4 6.4 6
= X347 X7y = 4 46 x4 6
/fx,ngxlxﬁ.( Y =210.3446 x4y
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9. Find the mean deviation about mean for the data 6,7,10,12,13,4,12,16.

Sol:  Given data: 6,7,10,12,13,4,12,16. Here n=8

M _ 6+7+1I0+12+13+4+12+16 &
ean X= 5 :§

=10

Deviations from the mean:

6—10=—4; 7-10=-3; 10-10=0; 12-10=2; 13-10=3; 4 —10=—6;12-10=2;16-10=6
Absolute values of these deviations:

4,3,0,2,3,6,2,6

lei_il
8

:4+3+0+2;3+6+2+6:2§6:3.25

.. M.D. from Mean is M.D.=

10. If the mean and variance of a binomial variable X are 2.4 & 1.44 respectively,
then find P(1<x<4)
Sol: GivenMean=np=24 ... (1)
Variance = npq = 1.44 ......(2)
g 144 3

Dividing (2) by (1), 6 24 5

3 3 2
sLQ===p=1-q=1-—=—
q 5 p q 55

2 5 3 2
= n—-|=24=n=24{—-1=6 ..n=6,g=— and p=—
Take np=2.4= (5) = (2) q 5 p 5
P(1<X<4) = P(X=2)+P(X=3)+P(X=4) = 8C,.q* p? + ®C30 p> + 6C4q% p*
4 2 3 3 2 4 2 3 2 4
_6c,(3) (2] +6cy3](2 +6c4(§J (EJ _15( 352 |, oo F2° ), 15[ 32
5)(5 5)\5 5)\5 56 56 50
_ 3x5(3*x2?) .\ 22 x5(32x 2%) , 3% 5(32 x 2%)

50 50 50

=0 1354120+ 60) = 228
15625

3125
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SECTION-B

2-i —2-11i )
11. Show that (1- 2i)2 and o5 are conjugate to each other.

2—i 2—i 2—i 2—i

Sol: Let z= 5= : _ .: .
(1-2)° 1+4i“-4 1-4-4 -3-4i

__(2-) B-4) 6-8i-3i+4i> _6-1i+4(-1) 6-4-11 2-11 -2+1li

C—(3+4i) (3-4) T 5 25 25

=2+11  _ -2-11
18 Z=
25 25

The conjugate of Z=

-25 25

X2 +X+1

12. Determine the range of the 5
Xc—=x+1

x2+x+1

Sol: Let Y= 2
X —x+1

= y(x2—x+1)=x2+x+1
=>yx2—yx+y=x2+x+1
:>yx2—x2—yx—x+y—1:0

= x2(y-1)-x(y+D)+(y-1)=0

= (Y=DX° = (Y+ DX+ (Y =D =0.rrrevre. (1)

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

= (y+D)%-4(y-1?20

= (y+1)% - (2y-2?>0

= (y+1+2y-2)(y+1)-(2y-2)=0 [ a® —b? = (a+b)(a— b)]

= (By-1(3-y)20=@y-)(y-3) <0

1 1
=Ye [513] .. Range= |:§ ’3]
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13. Find the sum of all 4 digit numbers that can be formed using digits 1,3,5,7,9.
Sol:  First we find the sum contributed by 9 in the total sum
The sum contributed by 9 when it is in units place is |:| |:| |:| |z| =4P3 X9
The sum contributed by 9 when it is in tens place is |:| |:| El |:| =4P3 X 90
The sum contributed by 9 when it is in hundreds place is |:| |z| |:| |:| =4P3 X900
The sum contributed by 9 when it is in thousands place is IZ| |:| |:| |:| =4P3 X 9000
.. The sum contributed by 9 in the total sum is 4P3 X (9+90+900+9000)
=4P3 X 9(1+10+100+1000) = 4P3 X 9(1111) ....(1)
Similarly, the sum contributed by 7 is 4P3 X7(1111) ....(2)
the sum contributed by 5 is 4P3 X 5(1111) ....(3)
the sum contributed by 3 is 4P3 X 3(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(9+7+5+3+1)
= (4X3x2) X 1111 (25)= 24 X 25 X1111= 6,66,600
14. Find the number of ways of selecting a cricket team of 11 players from batsmen
and 6 bowlers such that there will be atleast S bowlers in the team.
Sol: ATeam of 11 players with atleast 5 bowlers can be selected in the following compositions:

Bowlers(6) Batsmen(7) No. of selections L7 Cs _7 C,
5 6 0Cx7Cy= 6 x7 =42 _7x6_,,
6 5 6Cex7Cq= 1 x21=21 2x1

.. the total number of selections=42+21= 63




% MATHS 2A 82 TS-IPE 2024 SOLVED PAPER

—
5X+6
15. Resolve m into partial fractions.
5x+6 A N B A@-x)+B(2+x)

Sol: —Let o 0(1—x) 2+x 1-x  (2+x)(1-x)

=S A(1X)+B(2+x)=5x+6............ (1)
: . 4
Putting x =—2 in (1), we get A (1 «(—2))+B(2-2)=5(2)+6 =3A=-4=A= 3

11
Puttingx =11in (1), weget B(2+1) =5+6=:>SB:11:>B:§

546 __A B ___ 4 1
T@+x)A-x) 2+x 1-x  32+x) 301-X)

16. If A,B are two events with P(A UB)=0.65 and P(A nB)=0.15, then find the value
of P(AS)+P(B°).

Sol:  We know P(A UB)=P(A)+P(B)-P(ANB) [ From Addition theorem]
— P(A) + P(B) = P(A U B) + P(A N B) =0.65+0.15=0.8

<. P(A®)+P(B®)=[1-P(A)]+[1-P(B)]=2-[P(A)+P(B)]=2-0.8=1.2

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- =§; P(B)=1-P(B)=1- %

wlpk
NI

~.P(AUB)=1-P(ANB)=1-P(A)P(B) =1‘(%I%)=1_

N
N~
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SECTION-C
8/3
. T T
1+sin=+icos—
18.  Show that one value of 8 8| -1
. T T
1+sin——1cos—
T T 8
Sol: LetZ=Sln§+ICOS—.
. T . I . T . T
1 sin—-icos— sin——icos—
Then l: 1 - ( 8 8) =( 8 8)=

p - - n (sinE—ioosEJ
sin-+icos. [sin®+icos” | sin®—icos™ | sin? +cos? 8 8
8 8 8 8 8 8

8/3 8/3 8/3
A i
1+| Sin—=+icos—
o ( 8 ) 1+z M 8/3
. GE= = 1 = 7 =(2)
1+ sinE—icosE 1+~ " &
8 8 V4 Z

= cosm+ising = cos180°+isin180°=—1+i(0) =—1
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19.  Solve x4-10x3 + 26x2-10x +1 = 0.
Sol: The degree of the given equation is n=4, which is even. Also aj=a, | V k=0,1,2,3,4

So, the given equation is a Standard Reciprocal Equation.

Now, dividing the equation by x2, we get X2—1OX+26—E+i2=0
X X
= x2+i -10 x+1 +26=0 (1)
%2 )T
1 2,1 _ 2 1 1Y
If X+—=Ythen X +_2:y -2 |:'.'X2+—2=(x+—) —2=y2_2]
X X X X

s ()= (Y2 —2)-10y +26=0=> y2 —10y + 24=0

—y2_6y—4y+24=0
=Yy(y-6)-4y-6)=0
=(y-4(y-6)=0

=y-4=0 (or)y-6=0=y=4 (or) y=6

x2+1

X

=4= X% +1=4x = X% —4x+1=0

1
If y=4 then X+—=4=
X

442400 422 4223,

=X +
2.1 2 2
1 X2 +1 2 2

If y=6 then X+—=6= =6=>X"+1=6x=Xx"-6x+1=0
X X

BT <—6)22—4(1)(1) _6+V36-4 6232 642 . , 5

2 2 2

.~. the roots of the given equation are 2+ \/é, 3+ 2\/5
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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

ae N N . B 3
We know that (x+a)'= "Cox"" nclxn 1. nczxn 2.2, nC3Xn 33,

n n Ne,y N1
= [ CoX" 4 NCox2a2 + Neyx"4at 4 ... ]+[ Cox 78, Neax 3334 Negx "5+ ..., ]= P+Q

i) P-Q? = (P+Q) (P-Q) = (x + )" (x-a)" =[(x +a)(x-a)]" = (x*a?)"
if) 4PQ = (P+Q)? - (P-Q)* = [(x + a)']* — [(x-a)']* = (x + a)" — (x-a)"

21.

Sol:

13 135, 1357
="+ +

XE——t——F ———+ ... 2+ _
It 36 369 36912 then prove that 9x*+24x =11

3

3

13 135 1357 1.3(1)2 1.3.5(1)3 1.3.5.7(1)4
== + + 1N

Giventhat x=—+——+———+......
36 369 3.6.9.12 2! 3 41

2 3
Adding 1+} on both sides, we get l+1+X:l+l 1 +£ l +£ 1 +onns
3 3 1 3 21\ 3 31 {3

2
Comparing the above series with 1+ %(X)+ W(X] o= (1- y)—p/q
‘L9 : q

we get, p=Lp+g=3=1+q=3=09=2

Also, X:lﬁy:ﬂ:g
qg 3 3 3

et a1 2Y (Y e
..1+3+x_(1 y) _(1 3) _(3) =(3)Y%4=43

=g+x=x@=>x=f—g=3€_4=3€_4:3x=3«@—4:>3x+4=3\@

= (3x+4)% = (3V3)? = 9x? + 24x +16 =27 = 9x? + 24x =11
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22. Find the mean deviation about the mean for the following continuous distribution:

Sales (in Rs. thousand)| 40-50 | 50-60 | 60-70 | 70-80 80-90 | 90-100
Number of companies | 5 15 25 30 20 5

Sol: ~ We form the following table from the given data

Sales Number of Midpoints of | fix; |Xj —X| fi |x; —X
companies(f;) | class interval(x;)
40-50 5 45 225 26 130
50-60 15 55 825 16 240
60-70 25 65 1625 6 150
70-80 30 75 2250 4 120
80-90 20 85 1700 14 280
90-100 5 95 475 24 120
>f; =100=N >fix; =7100 =f; [x; —X|=1040
_ Zfix; 7100
Here N=Xf; =100 and Mean X=—"1-"=—-=71
N 100
L. Zfi |Xi —X| 1040
.. Mean deviation about the mean M.D= N =100 =104

23. State and Prove Addition theorem on Probability.

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

Proof: Case (i): When E;nE,=0
E|NEy,=¢ = P(E;NE,)=0
~. P(E{UE,) = P(E{)*P(E,) [ From the Union axiom]
= P(E|)*+P(E»)-0 = P(E|)+P(E;)-P(E|NEy)

Case (ii) : When E;nE,#0

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

- P(EJUE,)=P[(E|—=E,)UE,]=P(E{—E»)+P(E)) ........ (1) Ei E, S
E, is the union of disjoint sets (E;—E,), (E;NE,). §’

- P(E)=P[(E|—E)U(E NEy) [=P(E|~E)+P(E|NEy) ~—~

= P(E|—E,)=P(E,)-P(E;NE,) E|-E, E)NE,

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

=P(E|)*P(E,)-P(E;nE,). Hence proved.
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24. Arandom variable X has its range{0,1,2} and the probabilities are
P(X=0)=3c3, P(X=1)=4c-10c2, P(X=2)=5c—1 where 'c' is a constant, find
(i) ¢ (ii) P(0<X<3) (iii) P(1<X<2) (iv) P(X<1)

Sol: (i) We know XP(X=xi)=1

= 3¢ +4c-10c? +5c—1=1= 3c> -10c? + 9c—1=1= 3c3~10c? + 9c - 2=0
Here, the sum of the coefficients is 3—10+9—2=0. Hence 1 is a root of the above equation.

.. By synthetic division, we have

1|3 -10 9 -2
0 3 2
|3 -7 2 0

+.3c-10¢% +9c - 2= (c-1)(3c% — 7c+ 2) = (c-1)(c- 2)(3c-1)
Now, (c-1)(c-2)(3c-1)=0=c=1, 2,%

.. ¢=1/3 is the only possible value. [-0<p<i]
(ii) P(0< X <3)=P(X =1) + P(X = 2) = (4c—10c?) + (5¢c - 1) = 9c - 10c? -1

2
—o[2)0ofd] —1=2-0 g5 0, 108
3 3 3 9 9 9 9

(iii) PA< X £2) =P(X =2) =5c—1=5(%)—1=§—1=%

- oo ead oo AY e L1
(iv) P(X <) =P(X =0)=3c _3(3] =353
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