MATHEMATICS

Quadratic Equations

-Additional Problems For Self Practice (APSP)|

PART -: PRACTICE TEST PAPER

10.

Sol.  S={HH, HT, TH,TT}
2 1 1

Probability, p= 4 2 ,q= 4

Sol.  Odds against = 4:11
1M1 11

Probability, = 4+11 15

Sol. S={1,2,3,4,5,5,6}
4 2

Probability, = 6 =3
Sol. P(A'nB) = P(A) P(B) ¥ A B independent
60 3

53

Sol.  P(Gargy to speak truth) = 100 5
90 9

P(Ashmeet to seak truth) = 100 10
-2 (+-3)2) 2.z
required probability = 50 10 S/\10)_ 50 50 50

1.1 1 15+12-4 23

Sol. Required probability = 4 5 15 - 60 ~ 60
Sol. S={2, 3,5)
2
Probability,= 3
Sol. S={(2,2), (2,3) (2,5), (3, 2) (3, 3) (3,5), (5,2) (5,3), (5,5)}
4
Probability,= 9
°C, 8x2 2
- _Z
Sol.  Probability= Cz 9*8 9
3
Sol.  P(Thomas to be true, = 4

1

P(Thomas to be false, = 4
E -~ Thomas said six
A- Actually a six

(AJP(AF\E) 1/6x3/4 3/24 3
p PE) _ 1/6x3/4+5/6x1/4_ 3/24+5/24 _8

E

£ %100% =
. 50

21
42%
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Quadratic Equations

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

402
52C
Sol. Probability,= 2
1204
. 52C
Sol. Probability,= 4
81x 7!
Sol.  P(all boys sit together) = 14!
8Ix 7!
Probability,1— 14!
40 01.4 C,
. 52C
Sol. Probability,= 2
Sol. A - First ticket is perfect square

B - Second ticket to be perfect square
5S4
25 )\ 24

BY (5). 4 1
P[AL [25}‘” 24 %

2
Sol. P (getting composite number) = 6
4

3 2
se. (1) (2 1 40
3 3 3 1OX7X—:7
Probability,= N 27 9 243

3

Sol. P (Red)=5
2
P (Black) = S

w3l 22
Probability,= 5)\5) - &

Sol. Sum, 10 - {(4, 6), (5, 5), (6, 4)}
3 1

P (getting sum, 10) = 36 12

3
s (1) (11 2
*\12) (12
Probability,=

(3] (3)-5
2l2)(2)78
Sol. Probability, =

Sol. (52 weeks) + (2 days extra)
= {SM, MT, TW, WT, TF, FS, SS}
2

Probability,= 7
Sol.  P(AUB) = P(A) + P(B) — P(ANB)
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Quadratic Equations

12 2
= 8 + 5 — 0 = 40
pA/B) = "ACB) L pa~By -2k -2
22.  Sol. P(B) 35 5
P(ANB) - p) — P(ANB)
32 1
-5_5 _5
6 6
23. Sol. B: — Ball drawn from urn A is red but ball returned to it is black, P(B:) = 10 x 11
4 4
D: - Ball drawn from urn A is black and ball returned is red, P(D.) = 10 % 11
R R
. - _ B, D,
Required probability P(R) = P(B:1) x P + P(D:1) x P
6,6 5 4.4 7 13
= 10 11 .10 L. 10 11 410 =275
24, Sol. N(S)=6x6x6=216 alsotogetsumof '8 xi+txe+xs=7 wherel< xi<6
Xi=ti+1 O<t1£4 = t1+t2+t3=4
by fictious partition method number of solution of this equation is sC2
15 5
n (E) = 15 = p =216 =72
21C11 6
. " o 8¢, 23
25. Sol. Since ten places are vacant. Probability of finding vacant places = "
26. Sol. P(Product of digits) = 15
2_1 a4
if 35,53 = P(A) = 90 45 = p(A) -45
6]
Probability= 42
e 3 2 1
27.  Sol.  "PA=2 = q=3 = p=3
5.5
Probability of getting exactly 5 success ¢Cs 3) = 81
1"
x=4)="c,| =
P ) 4(2}
p(x=5)="cs 1 i
2
1 n
p(X = 6) =" CG [EJ
28. Sol. 4 = (nCs)? = nCa nCs > N = — 1 which is not possible
29. Sol. E1 ={(1,5), (2,4), (3,3), (4,2), (5,1)}
E2 ={(1,6), (2,5), (3,4), (4,3), (5,2), (6,1)}
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Quadratic Equations

30.

~n(E)=5n(E)=6
Also n(S)=6x6=236
5 6 1

Now, P(E1) = 36 and P(E;) = 36 = 6
Let E = the event that A wins
Let F = the event that B wins

5 315 5 3 5 31 5 5 30

P(E): 36+ 36)( 6)( 36+ 36)( 6)( 36)( 6)( 36+ __________ 61
31

P(F) = 1-P(E) = 61
Sol. Unitdigitof 3a=3,9, 7,1
Unit digit of 20 = 2, 4, 8, 6
a b a b a b
ML ML S12 ) 25 25 25 25 25 25 3
318 912 714]_ 100 100, 100 1004 100 100 —16

Practice Test (JEE-Main Pattern)
OBJECTIVE RESPONSE SHEET (ORS)

Que. 1 2 3 4 5 6 7 8 9 10
Ans.
Que. 11 12 13 14 15 16 17 18 19 20
Ans.
Que. 21 22 23 24 25 26 27 28 29 30
Ans.
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MATHEMATICS

Quadratic Equations

PART - Il : PRACTICE QUESTIONS

1
1*, Sol. P(xi)= 2
1

P(Xz) =4
1

P(xs) =

(3) P(x/ x2) = = =

(4) P(x/x1) =

x+@ 50

2. Sol. X
x = 1Satisfis
e
= 3 does ' nt satsfies
= 47 doest satsfies

-4 i
8 Sat.|fes 53 number
=100Safies

then no. of x which satisfy given inequation = 55
55

Pro. = 100

E: B2 By + PE:E: B3

3)
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MATHEMATICS

Quadratic Equations

Sol. 0<x<10 X2 +Yy2 <100
0<y<10

%waz
10%x10

p:

y ‘e, s

Sol. P = P( 1 person lies) + P(2 person lies) P(A lies
first / 2 person lied) + P(3 person lied)
P(A 1 died first / 3 person lied)

1 -
nc1 pqn 1XH+n C1p2q" 2

1 3 1
X§+n C,pq" 3><§+ ......

n-1 n—1 r n—r
pg" "+ Cr_1pzq”‘2%+“ 03DBQ”‘3%+ ....... Pq +; CaP'q

n—1 n
Cr—1 C1
As r = N

1 C n r n—r
H Zz CI’ P q 1(1 _n C0 qun _nC1 P‘1qn—1)
P=Pgni+ '~ > P=pgn-1+ N

1 1y, 1=(1-p)"
~(1-q" —nPq"") =Pl
P=PQn—l+ n = n

Sol. Person is selected if either he passes all the tests or exactly two of the tests.
P(passing all the tests) = p.p.p = ps
Prob. of passing exactly 2 of the tests = P(first two tests) + P(first and third tests) + P(second and third
tests)
P

=p.p.1-p)+p.(1-p). 24 (1-p)
1

=pA(l-p)+ 2p2(L-p) + p2(1-p)
=2p2(1-p)
Thus, required probability = ps + 2p2 (1 — p) = 2p2—ps .

P
2.p

Sol. Here,
P(A) = probability that A will hit B =

P(B) = probability that B will hit A =

W|la N|= wln

P(C) = probability that C will hit A =
P(E) = probability that A will be hit

_ 12_2

PE)=1-P B).P(C)=1 _2'3 3

Probability if A is hit by B and not by C.
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MATHEMATICS . .
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N PBNC/E)
12
PB)PC) 23 1
P(E) 2 2
= 3
7. Sol. Statement-1 If P(H NE)=0 for some i, then
. E
(23]
E Hy ) _ 0
¢ P(HNE) 20 wi=12..n
P(ijx P(H;)
P(g}_P(HmE)XP(Hi) E >p[£j
E) PH) PE) . PE M) ey [as 0 < P(E) < 1]
Hence statement -1 may not always be true.
Statement-2 Clearly, HywHy v UH, =8 (sample space)

P(H1) + P(H2) + ......... +P(Hy) =1

8. Sol. Here, n(s) = 1 length of the interval [0, 5] = 5 ; n(E) = length of the interval < [0, 5] in which P
belongs such that the given equation has real roots.
1

Now xz + Px + 4 (P + 2) = 0 will have real roots
1
ifP.—4.1. 4 (P+2)20 >P.-P-220
SP+1)(P-2)20=>P<—1orP>2
But P € [0, 5]. So, E =2, 5]
~ n(E) = length of the interval [2, 5] = 3
3

~ Required Probability = 5

9. Sol. Here, P(AUB).P(A'B')

= {P(A) + PB) - T A B) ypa.p@Y)

Since A, B are independent

= A', B' are independent}

= P(A). P(A). P(B') + P(B).P(A") . P(B) ........ (1)

< P(A). P(B') + P(B). P(A")

{Since in (1), P(A") <1 and P(B") <1}

> PIAVB) PIA'NB) (. pay P + PB). PA)

_ P(AUB) P(A'nB) _ e

{as P(C) = P(A). P(B") + P(B). P(A}
10.  sol.
P=1_PAUBUC)
= 1—P(A)— P(B) = P(C) + P(A n B) + P(B n C) +
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Quadratic Equations

11.

12.

13.

14.

15.

16.

17.
18.

PCnA)-P(AnBNC)

=P(A 1 B n C):— P(A) - P(B) - P(C) + P(A n B) +
P(B mﬁC)j P(EZ n A)

= PIAVBUC) _pay_pB)-P(C)+P (AN B)+

P(B n C)+P(C n A)
Sol.

Sol. P=1-P(AnBnC)

1

|

Il
i

'l

=1-P(AUB

l
l

c|ll

C) +P(A) + P(B) + P(C)

=1-P(AUBUC): + P(A) + P(B) + P(C)
— P(AUB)-P(BUC)-P(Cn A)

Sol. Total number of ways = Ma , number of favorable cases = n!
Sol. Total number of ways = wn-1Cw-1 , Number of favorable cases = 1
Sol. Total number of ways = nCn , number of favorable cases = 1

Sol.  P(white) =P (H n white) + P(T n white)

1(3 21] 1/3C, ’c, 1 *C,%C, 2
—e—=x1+—==r+—= x1+ X—+ X —
2|5 52/ 2|°, °c, 3 °c, 3

1x£+1x{i+i£} 4,122 2
_2 10 2 (10 30 30/_10 2 30- 30
113,142 1} 4

_ 2 |5 5 2 10
Sol. White/ P(white) - 30 - 30 = 23
Sol. ax+by=0 a, b,c,de0,1}
cx+dy=0
system has unique solution if and only if ad —bc # 0
Forwhicha=d=1andbc=0 = 3 combination
Similarly if bc =1,ad =0 => 3 combination

Total choice for a, b, c, d is 24
6 3

Hence probability of unique solution is 16 = 8  statement-2 is also true since (O, 0) is a solution

Thus ‘B’ is correct
Aliter : ad—bc#0
If (i) ad =1, bc
(i) ad=0,bc

0
1
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r 11 113
Pl@d=1)=2 .2 =4 ; Pbc=0)=1-P(bc=1)=1-2 .2 =4
3

- Plad=0andbc=1)= 16

P(@d=1and bc=0)=

ool w alm

required probability =

19. Sol. Let x, y, z be probability of E1, E2, Es respectively
> x(1-y)J1-2)=a > yl-x)(1-2)=p
= z1-x)1-y)=y = 1-x1-y)1-2)=P
X
Putting in the given relation we getx =2y andy = 3z > X=6z = Z =6
20. Sol.  Three squares are shown as below
I row [1
nd
Il row 2 1X ><3 1x ><372
I row 3 377763778 21
digit 3 may come only in Ist and ll.a rows. In second square if ? is replaced by 3 then probability is 1/3.
Case-1: We assume that first square contains digit 3 in first row .. probability is 2/7
and corresponding to it in third square digit 3 may come in IIna row .. probability is 3/6
Case-2 : We assume that first square contains digit 3 in second row - probability is 2/7
and corresponding to it in third square digit 3 may come in Is row - probability is 3/6
12 3 1 2 3 2
—X =X —=F =X —=X— = —
Hence probability = 376 376 1
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