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1

Multiplicative Inverse of 7 + 24i =

7 + 24i
_ 1 .><7_24!= 7 — 24i Q 1 (7 — 24i)
7+24i 7-24i 49+576 625
2 zZ=- 7+i\/§
Polar form of Z =argumentofz= n-a  Where a =Tan™' Y
X
=mn— o = Tan_1 (@]
3 77
:E =Tan’1(\/§):E
3 3
Izl =7 +21=+/28 =247
-1zl =1zl(cos0 +isin0)
2n . . 2%
= 2ﬁ(cos—+ |sm—j
3 3
3 X = cisO = cos0 +isin0O
x® = (cos® +isin®)® = cos66 +isin6O
1 1 cos60—isin60  cos60—isin60

= X =
x® cos60+isin60 cos60—isin60  cos? 60 +sinZ 60

_ €0s60—isin60
1

=c0s60-isin60

x8 +i6 =c0s60+isin60 + cos60 —isin66 = 2cos660

X

-1-



(x-a)(x-B) =

x? —(a+B)x+ap =0
~(7+25+7-25)x+(7+25)(7-25) =0

x? -14x+29=0

Let o =o,p=27y-1, are roots of 2x® +x> -7x-6=0

a.p.y = product of roots = _E:_‘(‘G) -3
a 2
a.2.(-1)=3
3
o=—-——
2
"R, =5040 nC, =210
n! nl
_5040 (1) — " _540-(2
(n-nt (1) TEOTE (2)
n!
Divide, (. _(n-nt _ 5040
@ 210
(n=)i(r!)
=rl= 168 2 _24 =4
7
r=4
n!
Usin - 5040
SRCEDT
n!
= 5040
T -4

n.(n-1).(n-2).(n-3).(n-r)!
=
(n=r)

7x8+9x10=5040

=5040

~|In=10

N=12

No. of diagonals of an ‘n’ sided polygon
="C, -

12!

=12c,12=_=_
1012

_12xt

=66 — 12
=54




8 (2x+3y +z)
The number of terms in above expansion
:n+r—1 Cr—1 :7+3—1 03_1 :902

_ 9x8

=36terms

cv. = 2x100 = co-eff. Of variation
u

60:£x100

Hq

21
= 214100
M= %60"

=7x%x5
=35

70="% 100

H2

16x100 _160 _ (55)8 - 5585
70 7 7

10 P(X=1)=P(X=2) Calculating

Ho =

e e™)?

P(x=5)forA =2

1 21
2 205
L P(x=5)=22
1-72 51
2% = A2 2Ry
120
20.—2)=0 _ 4 a2
15
’=02

A = mean must be a positive number

11 LetA=2+],B=4+2i,C=2+5i,D=3|,
A=(2,1)
B=(4,2)
C=(2,5)
D=(0,3)
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13

AB=+(4-2)%+(2-121=15

BC=+(4-27 +(2-5)° =22 (=372 =13
CD=+22+22 =8

AD=+/22 122 =8

AC=+0%+42 =4

The vertices do not form a square - AB = BC = CD

Let yo a value of given function. Then

2
Ix eR such that, y = W
XS +2x-7
If y =1, then clearly y ¢(5,9)
Let y ¢1. Then the equation,

y(x? + 2x — 7) = x? + 34x — 71 is a quadratic equation and x is a real root of it.
o (y-1)x%+ (2y — 34)x — (7y — 71) = 0 is a quadratic equation having a real root x. Since all

the coefficient of this quadratic equation are real, the other root of equation is also real. i.e,.
A=(2y-34) +4(y=1)(7y—-71)=0

= 4y? +1156 -136y + 4(7y? 71y 7y +71) >0

= 32y% — 447y +1440>0

= y2 -14y+45>0

= (y-5)(y-9)0

R lies between 5 & 9

Req. Sum = Sum of n digits x (n—1)! (1111)

=25x (5 1) x 1111 n=5 .
1111 — 4digits

=25x24 x 1111
= 666600




14 Consider,

(4n)!
“"Can _ (4n—2n)1(20)!
2nCn 2n!
(2n—n)!n!

_(4n)(2n)!(2n)! (4n)!n!n!
~ (@2n)Inint (2n)1(2n)1(2n)!

_ (*[4n(4n-1(4n-2).......3.2.1]
Cni(2n)(2n-1)(2n-2).....3.2.1

_ (?[4n(4n-2)....4.2][(4n—1)(4n -3)....3.1]
N @2n-2)......42F [2n-1)(2n-3)......3.1"

_ (nD2[ 22" (2n)(2n=1)....2.1][(4n 1) (4n—3).....3.1]
2" M -D(n-2)......24  [2n-D(@n-3)......3.1

_ (0?[2%(2n)1][(4n-1(4n-3)......3.1]
2" [(2n-1(2n-3)..... 3.4

(n)? 220 (2n)1[1.3.5........(4n - 1)]
(201222 [1.3.5.....(2n =]

_ [135....(4n-1)]
1.35......(2n -}

"Chy  1.35...(4n-1)
C,  {135....(2n -1}

15 X+4 _ X+4 A B C
(x2-4)(x+1) x=2)(x+2)(x+1 x-2 x+2 x+1
x+4 _AK+2)(x+D+B(x=2)(x+ D +c(x-2)(x+2)
(x=2)(x+2)(x+1) (x=2)(x+2)(x+1)
x+4=Ax+2)(x+1D+B(x-2)(x+1)+c(x-2)(x+2)
Putx=2
6:12A:>A=%
Put x = —1
3=C(-1-2)(-1+2)
3=-3C=[c=-1
Putx =-2
2+4=B(-2-2)(-2+1)
2=-4B(-1)
2=4B




5-2_1
4 2
B
2
B=—>
6
n o1
) X+4 _\2 2 -1
(P-4 (x+1) x-2 x+2 x+1

I B
2(x=2) 2(x+2) x+1

16
P -2 P(rb)=p(r) +p(b)—p(r Ub)
P(b)=2 _2,55
9 3 9 9
5 2
P(rub)== ==
(rob)=3 3
P(rnb)=? Using inclusion exclusion principle.

17 P(AnB)=P(A)P(B) (- A &B are independent events)
P(A)=0.6,P(B)=0.7
()P(ANB)=P(A)P(B)=0.6x0.7 =0.42

(i) P(AUB) =P(A) +P(B)-P(AB)
=06+0.7-042 =1.3-0.42

=0.88
07 _0.7x0.6
P07
_P(BnA) P(B)P(A)
(iif) P(B/A)= FA) - PA)
_07x06 _,,_ T
0.6 10
vy P(A~B)=P(AUB)
=1-P(AUB)
=1-0.88 (from (ii))
=0.12
P(AC ~BC)

-pP(AC)pP(B®) =[1-PAI[1-P(B)] =(1-0.6)(1-0.7)

=(0.4)(0.3)
=0.12
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19

X2-2x+4=0
thT "_12=1J_ri\/§

Xx=1+i/3 = 2[%+i§] = 2(cos60° +sin60°) = 2(cos§+isingj

o =2" (cosn—n+isinn—nj ----- (1)
3 3
Similarly

g =2" (cosn?n— isin%nj (~- o &B are conjugate to each other)

M+2)a" +p"=2" {cosn—n+ isin " 4 cosn—n—sinn—n} =2.2" [cosn—n} = 21 cos T
3 3 3 3 3 3

4x3—24x2+23x+18=0

Standard form=ax3+bx?+cx+d=0
a=4,b=-24,¢c=23,d=18

Let the roots are o —B,a, 0+ (A= common difference)

Sum of the roots = —g = —# =6

(X—B+OL+OL+B=3OL=6

Product of roots = (a.—B)a(o+p) = o(a® -p?) = _%
9
2(22-p?)=-2
(22 -p?) =3
9
4-p2=-=
b 4
2_25
=%
+2
B:i§< 2
2 5
2
NOWB:g oc+[3:2+§:%
o — _2_§:ﬂ
2 2
-1
oc—B_7
o=2
5 9
0422
o+f +2 5

. The roots are (_—1,2,9)
2 2
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The coefficient of rth, (r + 1)1, (r + 2) terms in (1 + x)" are "Cr—1 , "Cr, "Cr+1

Given that "Cr1 , "Cr, "Cr+1 are in A.P.
r‘Cr—1 + nCr+1

nCr nCr

n n
o _ " norf C, :n—r+1and Crq_n-r
n-r+1 r+1 "C,_, r "c, r+1

= 2-nCr =" CI’—'I +n Cr+1 =2=

oo rr+D+(n-r)(n=r+1)
(n-r+1D(r+1)

=20-r+Dr+D+(h-r)n-r+1

S2nr+2n=2r2 —2r+2r+2=r? +r+n® —nr+n-nr+r2 —r

=n?—4nr-n+4r> —2=0=n? —n(4r+1)+4r2 -2=0
The series is.

1 13 1.3.5
N=—+——+

5 5.10 5.10.15

0 ---—(1)
It's a binomial expansion of form

n(n-1)y? . n(n-N(n-2)y? L
2! 3!

(1+y) =1+ny+ o ----(2)

Compare (2) with the given terms of equation (1)

2
ny:l 8 nin-1y° 13 _3
5 2! 5.10 50

VZa

n(n—1)(l)2 _ 3
2! 5n

nin-1) 1 3
2 2502 50

Finding ‘g’




1 1
. 2V 2% (3)2?
Now, (1+x2)=(1+y)”2=(1__j 2(_)

x2+2x+1=§
3

3(X2+2X+1)=3x§

3x?2 +6x+3=5

3x% +6x =2 (A misprint in question)

22 The mean deviation about the mean is computed using the table shown below.
Marks No.of | Mid g xi—A | fd |X 1 _;(| fi|Xi _;|
Obtained | Students | Point h

(C.D) (fi) (i)

0-10 5 5 -2 -10 22 110
10-20 8 15 —1 -8 12 96

20-30 15 25 0 0 2 30

30-40 16 35 1 16 8 128

40-0 6 45 2 12 18 108

N =50 2. fidy =10 3t |x - x| = 472

Here, h = 10, N = 50; Let, Assumed mean (A) =25

_ fd.
Mean, x =A+{(-Z'—')}<h :25+(Ej10 =27
N 50

. Mean deviation from the mean = = %Zﬁ |xi —§| = 51—0(472) =9.44

23 Let B4, B2 and B3 be events of choosing
Box 1,2 and 3

—>P(By)=

W=

—P(By)=

N oINS ON
w| =

1

Let R be the event of drawing a red ball.
Total ballsinB1=2W + 1B+ 2R =5




24

.'.P(R/B1)=§

Total ballsinB2=3W+ 2B +4R =9
.'.P(R/Bz):%

= Total balls in B3 =4W + 3B + 2R =9

.'.P(R/Bs):g

P(R) = P(R/B1) .P(B1) + P(R/B2).P(B2) + P(R/B3).P(Bs)
_21.41.21_2 4 2 _2 6 _18+30_48 16

PR = ——+——4+ - o =—F+—+——=—+—= ===
53 93 93 15 27 27 15 27 135 135 45

Using Baye’s theorem

P(R/B)P(By) _ P(B,)P(R/Ry)

PEIRTT R T P(B)PRIB) +P(B, PIRIB, ) +P(B; PIRIB,)

1

N

= 3 9 21 205
1.2 1.4 1 2 18+20+10 48 12
><5+§><— —_—

3
(i) Sum of all the probabilities = 1
k+2k+2k+3k+k?>+2k?+7k? + k =1

+-x
9 3 9 3x3x9

10k2+9k—-1=0
k_—91m/81+40_—91r11__§| A
2.10 20 20 10x2 10
ket
10

(ii) The mean ()
= 1K + 2(2k) + 3(2k) + 4(3k) +5 (k?) + 6(2k?) + 7 (7Tk? + K)
=k + 4k + 6k + 12k + 5k? + 12k? + 49k? + 7k
=30k + 66k?

:30Xi+ﬁ=@+ﬁ=@:3.66
10 100 100 100 100

(i)  P(O<x<5)=
=P(x=1D+P(x=2)+P(x=3)+P(x=4)

_1
10

=0.1+0.2+0.2+0.3=0.8
P(0<x<5)=0.8

-10



