SOLUTIONS FOR SOLVED PAPERS B S-Material X

SOLVED MODEL PAPER-4

Time: 3 Hours AT S-2A Max. Marks : 75
SECTION -A
I. Answer ALL the following Very Short Answer Questions: 10 x 2=20

1. Ifz,=3,5),z,=(2,6) find z; .z,.
2. Express 1-i in modulas - amplitude form.
\D \9
3. Find the value of (£+I—j - (ﬁ - I—J
2 2 2 2

4.  For what values of x, the expression 15+4x-3x2 is negative?

1 1 1
5. Ifa,b,c are the roots of x3—px2+qx—r=0 then find St 5t
a“~ b° c
6. Find the number of permutations that can be made by using all the letters of the word

INTERMEDIATE
7. If "Cs="Cg then find 13C,,

8. Ifthe coefficients of (2r + 4)th term and (37 + 4)th term in the expansion of (1 + x)2! are equal,
then find 7.

9. Find the variance and standard deviation for the discrete data : 5,12,3,18,6,8,2,10
10. Ifthe mean and variance of a bionomial variable X are 2.4 and 1.44 respectively, find P(1<x<4)

SECTION-B

II. Answer any FIVE of the following Short Answer Questions: 5x4=20

z-4
11. Determine the locus of z, z# —2i such that Re[z i j =0

12. Solve2x4+x3—11x2+x+2=0.
13. Find the sum of all 4-digit numbers that can be formed using the digits 0, 2, 4, 7, 8

without repetition.
14. Find the numerically greatest term in the expansion of (2+3x)!1? where x=11/8.

x2—x+1

15. Resolve m into partial fractions.
16. 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.
17. If A,B are events with P(A)= 0.5, P(B)=0.4 and P(AnB)=0.3, find the

probability that i) A does not occur ii) neither A nor B occurs.
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SECTION-C
III. Answer any FIVE of the following Long Answer Questions: 5x7=35

18. Ifm,n are integers and x=cosa. + 1 sina, y =cosp + i sinf3, then prove that

men +

i =2cos(Ma+nP) 4 XY _W = 2isin(ma. + nP)
19. Solve the equation x*—4x2+8x+35=0, given that 2+ i\/é is a root of the equation.

20. Find the sum of the series 1_151 +_4'7 _ 4710 +

510 5.10.15

3 9 27 3" 4™l _q
Co+—Ci+=Co+—Ca+nnnnn. + C,=
21. Show that “0 ZCl 3 2 4 3 nt1 " An+1)

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

X; 4 8 11 17 20 24 32

I 3 5 9 5 4 3 1

23. Three boxes numbered I, 11, III contains the balls as follows:

e N

White |Black Red
I 1 2 3
I1 2 1 1
; 11 4 5 3 J

One box is randomly selected and a ball is drawn from it. If the ball is red,

then find the probability that it is from box II.

24. A cubical die is thrown. Find the mean and variance of X, giving the number on the face that
shows up.

{ » SPECIAL NOTES ]
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l SOLUTIONS'

SECTION -A
1. Ifz, =3,5), 2, = (2, 6) find z, .z,.

Sol: Given that z; =(3, 5) =3+ 5iand z, = (2, 6)=2 + 61
71.2y = (3+51).(2+6i) = 6 + 10i+18i+30i2= 6 + 28i+ 30 (—1) =24 + 28i = (-24, 28)

2. Express 1-i in modulas - amplitude form.

Sol: Let 1-i=x+iy=>x=1y=-1

=2y =2+ ()2 —VIr1=42

y -1 [ th -7 L
Now. tanf=Z =>tanf=—=-1=tan| - — | =>0=—[..
ow, X 1 : | [+ (1,-1) lies in Q4]

-\ .. (-m A |
.. the polar form is r(cos6 +ising) 2\/5(‘305(7)"‘ 'Sm(TD :\/E(COSZ_|S|nz]

FIRE]
Sol: [?Jri_zf_(@_lzjs =(cos%+isin%)5—(cos%—isin%)s

B .. 5n .. bn S n_..E_.l_.
—(%HSH 6J [995? Isin GJ—lemg_zlsm(n—gj —2|S|n6_2|(2]_|

4. For what values of x, the expression 15+4x—3x2 is negative?

Sol: Let f(x) = 15+4x-3x2 = -3x2+4x+15 =a= -3, b=4, c=15
A=b2—4ac=(4)2 - 4(-3)(15)=16+180=196>0 Thus A>0
.. the roots are real
Now, —3x2+4x+15=0 =3x2-4x—15=0=>3x2-9x+5x—15=0=>3x(x-3)+5(x-3)=0
=>(3x+5)(x-3)=0 =>x=-5/3 or 3
The coefficient of x2=—3,which is negative

.. a, f(x) have the same sign for x<o or x>B =-3x2+4x+15 is negative for x <-5/3 or x>3

1 1

1
5. If a,b,c are the roots of x3—px2+qx—r=0 then find — +—+—
a? b? c?

Sol: Since a, b,c are roots of the given equation, we have s;=atb+c=p,s,=ab+bc+ca =q, s3=abc =r
1 1 1 _al?+b2c?+cta? _ (Ab+bc+ca)’—2abc(a+b+c) q% - 2rp
S+ 4+ = = == =~ F

Ta b a’b?c? (abc)® 2
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6. Find the number of permutations that can be made by using all the letters of the word
INTERMEDIATE

Sol: The given word INTERMEDIATE contains 12 letters in which 3 'E's are alike,2 'I's are alike,
2'T's are alike and rest are different.

nl 12!
". The number of arrangements = —p' T 322
7. If "™C5="Cg4 then find 13’Cn
Sol: We know"C, =" C,=r+s=n (or) r=s ~MCs="Ce=>n=5+6=11
JBe, ey Bz B, 1312 =178
1x2

8. If the coefficients of (2r + 4)th term and (3r + 4)th term in (1 + x)21 are equal, then find r.
Sol: Coefficient of rth term in (1+x)1 is 1C,_;
In (14+x)2!, the coefficient of (2r+4)t term= coefficient of (3r+4)t term
2 Cori3 21 Caryz G ="Cg=r=s (or) rts =n
. 2r+3 =3r + 3 = r = —6. But r cannot be negative
(2r+3)+(3r + 3)=21 =5r+6=21 =5r=15=r=3

9. Find the variance and standard deviation for the discrete data : 5,12,3,18,6,8,2,10

ZX. 5+12+3+18+6+8+2+10 64
8 8

Sol: Mean of the given data, X = =8

The deviations of observations from the mean are
5-8=-3; 12-8=4; 3—8=—5; 18-8=10; 6—8=-2;8-8=0; 2—-8=—6; 10-8=2
Hence, the absolute values of the deviations are 3, 4, 5, 10, 2, 0, 6, 2

o 3(xj—X)? 32+4215%110%+22+0%+6%+22

Variance o° =
n 8
_ 9+16+ 25+102+ 4+0+36+4:%: 24,95

Standard deviation c =+/24.25 = 4.95

10. If the mean and variance of a bionomial variable X are 2.4 and 1.44 respectively, find

P(1<x<4)
Sol: Mean=np=2.4 ...... (1) Variance =npq=1.44 ...... 2)
npqg _ 144 3 3 3 2
— == =—=>p=1-q=1-—-=—
Dividing (2) by (1), 24" % | 5 p=Ll-g= 55

D= n(é) =24=n= 2.4(2) =B P(1<X<4) = P(X=2)+P(X=3)+P(X=4)

4, N2 3,33 2 ;oG
_ 6~ 42, 6~ 33, 6~ 2 4_6C (§j (Ej + 8¢ (§j (E) + 8¢ (§j (Ej
="Coq .p + C3q°.p”+ Chq°p 2l5) |5 3ls) |5 45 5

_ 0 1354120+ 60) = 228
15625 3125
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SECTION-B
-4
11. Determine the locus of z, z# —2i such that Re(zz_ 2ij20
z-4 (x+iy)-4
Sl 570 " (x +iy)—2i

_(x=4)+iy _[(x=4)+iy]ix—i(y-2)] _ (x*—4x+y? - 2y) +i(2x+ 4y -8)
X+i(y-2) [x+i(y-2)]x-i(y-2)] X2 +(y—2)?

(x2—4x+y2—2y) +i(2x+4y—8)
x2 +(y—2)2 x2+(y—2)2

Its real part =0

2 2
:>x 24x+y 22y=o
X“+(y-2)

:>x2—4x+y2—2y=0 :>x2+y2—4x—2y=0

12. Solve 2x4 + x3 — 11x2 +x +2 = 0.

Sol : The degree of the given equation is n=4, which is Even. Also aj=a, ; V k=0,1,2,3,4
Hence the given equation is a reciprocal equation of class I of even degree, which is a S.R.E

Now, dividing the equation by x2, we get 2x2 4 x—11+ 1 + % =0
X X
2 1 1
=2/ X" +— |+| X+—|-11=0 1
2 )T (1)

Putx+£=y then x2+i=y2—2
X %2

(1):>2(y2—2)+y—11=0:2y2+y—15=0

:>2y2+6y—5y—15=0:> 2y(y+3)-5(y+3)=0=(2y-5)(y+3)=0

=2y-5=0 (or)y+3=0:>y=g (or) y=-3

If y—gth X_|_£—§—2l_2+£:>X_Zorl
o en 2 72 2 2

Now, y=—3:>x+E=—3:>x2 +1=-3X=>x° +3X+1=0
X

_-3+\(-9°-411_-3+9-4_-3+\5

2.1 2 2
1 -3+5 -3-5

- th ts of the gi ti 2,—, ,
€ 1roots o € given equation are 2 2 2

=X




13.

Sol
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Find the sum of all 4-digit numbers that can be formed using the digits 0, 2, 4, 7, 8
without repetition.

:If zero is one among the given n digits, then the sum of the r-digited numbers that can be formed

using the given 'n' distinct digits (r<n<9) is

(DB, gy x Sum of the digits x111.......1 (r times) — ("2 P x Sum of the digits x111.......1

[(r—1) times]
Hence n=5, r=4, digits are (0,2,4,7,8) Hence the sum of all 4 digited numbers that can be formed
using the digits {0,2,4,78} without repetition is

= DR,y x(0+2+4+7+8)x(1111) -2 By 5 x (0+2+4+7+8)x (111)

=4 Py(21) x1111-3 P,(21)(111) = 24 % 21x 1111 - 6(21)(111)
=21(26664)-21(666) =21(26664 — 666)=21 (25998)= 5,45,958

14.

Sol:

Find the numerically greatest term in the expansion of (2+3x)1? where x=11/8.

3x 10
We have (2+3x)10 = (2)1° (17]

. 1+3X 10 . n _ |X|_3_X_§E'—§
Comparing 5 with (1+X)?, we get n=10 and 51712787 16
33 33
x| 90Dg Mg 363 343:20 7049420 . 20 20
T IX |+ 3.4 49 49 49 49 49 49
16 16

The integral part of the above number is 7. .. T, is the numerically greatest term in (2+3x)10.

7 11)’ 33)/
W Tg=Tp =20 .29 (3x)" 0 ¢, .23 (33) -8. 10¢c, (?j

15.

Sol:

x2—x+1

Resolve ( into partial fractions.

x+1)(x—l)2
X2 —x+1 A B C

Lot 12 x+1 x-1 (x_1)?2
) x2—x+1 _A(X —1)2 +B(X+D(x-1)+C(x+1)
(X +D(x-1)>? (x +1)(x -1)?
= A (x=1)24+B(x+1)(x=1)+C(x+1) = x2—x+1 ....... (1)
Putting x =1 in (1), we get 1 = A(1-1)2+B(2)(0)+C(1+1) =>2C=1 = C=1/2
Putting x = —1 in (1), we get = A(1—(=1))24+B(=1+1)(~1-1)+C(~=1+1)=3 = 4A =3 = A = 3/4

. . 3 1
Equating the coefficients of x2, we get A+B=1 =>B=1-A=1- 2 = 2
x>-x+1 A B C 3 1 1

T x+D(x-12 x+1 x-1" (x-12  4(x+1) Taxon 2(x -1)?
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16. 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.

Sol:  Let A,B denote the events of speaking truth by A,B respectively
100 4 100 5

— 3 1 — 4 1
LP(A)=1-P(A)=1-—==; P(B)=1-PB)=1-—==
(A) (A) 172 (B) (B) -
Let E be the event that A and B contradict to each other
= P(E)=P[(ANB)U(ANB)|=P(ANB)+P(ANB)

=P(A)P(B) + P(A)P(B) [ A,B are independent]

17. If A,B are events with P(A)= 0.5, P(B)=0.4 and P(AnB)=0.3, find the probability
that i) A does not occur ii) neither A nor B occurs.

Sol:  Given P(A)= 0.5, P(B)=0.4 and P(AnB)=0.3,
(i) P(A)=1-P(A)=1-0.5=0.5
(i) P(A " B) =P(A UB) =1- P(A UB) =1-[P(A) + P(B) - P(A N B)]
=1-0.5+0.4-0.3) =1-0.6 = 0.4
SECTION-C
18. If m,n are integers and x=cosa + i sina, y =cosp + i sinf, then prove that
1 .
XMy + W = 2cos(ma +np) 5pq X Y" _W = 2isin(ma +np)
Sol:

Given X=C0S o.+1 Sin o, y=c0S B+i sin
= x"M=(cos a+i sin )™ =cos ma+i sin ma
y" =(cos B+i sin B)" =cos nB+i sin np

. xMy" = (cosma. + i sinma)(cosnP +isinnP) = (cisma.)(cismpP) = cis(ma. + nP)
= cos(mao + NP) +isin(ma. + nP)

Hence “m n = cos(ma. + np) —isin(ma. + nB)

By adding (1) and (2), we get, xMy" +

ml == 2cos(ma. + nP)
Xy

Xy = 2isin(ma + n)

By subtracting (2) from (1), we get, X"'y" —
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19. Solve the equation x*-4x2+8x+35=0, given that 2+ iv3 is a root of the equation.
Sol: Let f(x)=x*— 4x2+8x+35
2+iy/3is a root of f(x)=0 = 2-i+/3 is also a root of f(x)=0
The sum of roots (2+ i\/:_%) +(2- i\/§) =4 and product of roots (2+ i\/§)(2— i\/§) =4+3=7
. the equation with roots 2 ++/3, 2—+/3 is x2—(sum of roots)x + product=0 —x2—4x+7=0

— x2—4x+7 is a factor of f(x)

1 0 —4 8 35
4 0 4 16 20 0
=7 10 0 =7 28 35
1 4 5 0 0
-4+16-20 -4+v-4 -4+2 ,
Now, x2+4x+5=0 => X = 26 0 = 2\/_ = > N

.. the roots of the given equation are 2+ i\/§, 2— i\/§,— 2+i,—2—i

20. Find the sum of the series 1_f+ 47 4110 |

510 5.10.15
ol L. 14447 4710 o a(1) 47(1) 471001
ot s 5 510 51015 1\5) 1.2\5 1.23\5) 77

Now comparing the above series with

1- P X +M X z_w X 3+ :(1+x)_z
1| q 20 |q 3 a)

1
===
5

o | %
>
I
ola
I
alw

we get p=4, ptq=7 =4+q=7 = ¢q=3  Also, we have

5

> = 2 2w g 3 3
S=(1+ x q _ 1 3)3 _[8)3 _(§j3_5 5 625 625
1+ x) —( +§j 5
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3 9 27 3" 4+l _q
Ch+=Ci+=—Co+—Ca+.rreenn. + C,=
21. Show that Co 201 3“2t s nel " 3
3 32 3B 3"
Sol: S=CH+C;.—+C.—+Cri—+.everee. +C — s 1
0 0 012 275G g @
32 33 34 3n+1
=35=CH.3+C;.—+CH.—+Cri—+oerrrern. +CH s 2
0-3+C; > G5 G e (2)

2 n+1
= (N+1)3S=(n+DCq.3+(n +1)C1.37 +(n +1)C2.§ +(n +1)C3.% + . 3

n+1
=("c).3+(MC,). 3% + (M) B +( e 3 ( [—)n c, =" Cr+1)

=@+ o1=a™ o1 (e " CoxZ e+ Cpx M = (LX) - )

4n+1 _1
~3(n+1)

22. 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
Sol: Here N= Xf;=3+5+9+5+4+3+1=30
Also Zx;=4(3)+8(5) + 11(9)+ 17(5) + 20(4)+24(3)+32(1)=420

x40 g,
N 30
. . - e -\2 —\2
X f; B Xj - X (X -X) fi (X -X)
4 3 12 10 100 300
8 5 40 -6 36 180
1 9 99 -3 9 81
17 5 85 3 9 45
20 4 80 6 36 144
24 3 7 10 100 300
32 1 32 15 324 324
2fix;=420 f; (x; -X)*=1374

1 - 1
Variance (6°) = IR (X —X)? = 2 (1374)=45.8

Standard Deviation g =+/45.8 = 6.77
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23. Three boxes numbered I, II, III contains the balls as follows:
White Black Red
| 1 2 3
11 2 1 1
111 4 5 3

One box is randomly selected and a ball is drawn from it. If the ball is red,
then find the probability that it is from box II.

Sol: Let B,B,, B5 be the events of selecting boxes B, B,, B; and R be the event of getting drawing

a redball
- P(B))=1/3, P(B,)=1/3, P(B3)=1/3,

pl RI_3_ L R|_Lygp R|=3_1
By 6 2 Bo 4 B3 12 4
.. by Baye's theorem, the required probability is
. P(BZ)P[BRJ
p(_Zj = 2
R

R R R
P(Bl)P(Blj+ P(BZ)P(BZJ+ P(B3)P(B3]
1 1

i
4

11

3 4
1111 11
x4+ xS+ SxE +
3 2 3 4 3 4
A cubical die is thrown. Find the m
face that shows up.

4
1 11
i+ii
2 4 4

24. ean and variance of X, giving the number on the

Sol: Let S be the sample space of throwing a die and X be the random variable.
Then P(X) is given by the following table.
X =x; 1 2 3 4 5 6
e T L] t] 1| 1
(=) 6| 6| 6| 6| 6| 6

6
Meanoinsuzzxi.P(X=Xi)

i=1

101 .1 1 _1

=1l—-+2- 1.1 21
6 6

+3.=4+4=-+5=-+6 —=—(1+2+3+4+5+6)——:
6 6 6 6 6

N~

6
Variance of X is 0% = ZXiZ.P(X =Xj)— uz

2
121 221 321 421 521 621 (Zj
6 6 \2
:—(1+4+9+16+25+36)_4_9=9_1_4_9 182-147 _35
4 12 12

6 4
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