J. K. SHAH CLASSES

FYJC TEST — MATHEMATICS & STATISTICS

SOLUTION SET

Q1. Attempt any FOUR of the following ( 3 MARK EACH) (12 marks )

01.

02.

03.

there are 15 players including A, B & C . Find the number of ways in which cricket team

of 11 can be chosen if A is selected as captain & at the same time B is not available
SOLUTION

Since A is selected as captain & at the same time B is not available , the remaining 10
players have to be selected from the remaining 13 players .

This can be donein = 13Cjo0 = 13C3 = 286 ways

Find the number of straight lines obtained by joining 10 points on a plane , if four points
are collinear

SOLUTION
10 points
2 points define a line

number of line that can be drawn = 10Cy = 45

But 4 points are collinear

Number of lines wrongly counted in these 4 collinear points = 4Co2 = 6 instead of 1
Hence
actual lines that can be drawn = 45-6 + 1 = 40

the probability that a student will get a gold medal is 0.4 and that he will not get a
silver medal is 0.7 . If the probability of getting at least one medal is 0.6 , what is the

probability that he will get neither of the medals

SOLUTION :
A student will get ‘GOLD' medal P(A) = 0.4
B : student will get ‘SILVER' medal P(B) = 1-0.7=0.3
AUB : student will get at least one medal P(AUB) = 0.6
E = student will gef neither of the medals
E = AN B’
[T T T T TT]
P(E) = P(A" N B’) 7 N\
( A B
= 1 - P(AU B)
W
=1 - 0.6
= 04
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04. a problem is given to three students A ,B , C whose chances of solving it are 1/2 , 1/3 &

1/4 respectively . Find the probability that the problem will be solved

SOLUTION :
A : student A can solve a problem P(A) = /o, PA)= 1/2
B : student B can solve a problem PB) = /3 P(B') = 2/3
B : student B can solve a problem PB) = l/4 P(C')= 3/4
E = problemis solved
E' = problemis not solved
E'= AANB' N C’
P(E') = P(A'n B nC’)
= P(A') x P(B") x P(C") P(E) = 1 - P(E")
= T x 2 X 3 = 1 -
2 3 4 4
= = 3
4 4

05. An vurn contains 12 items of which 4 are defective . Two items are drawn at random
from the urn one after the other without replacement . Find the probability that both

items are non defective

SOLUTION :
12 items - 4 defective & 8 non defective
exp : Two items are drawn at random from the urn one after the other without
replacement
E = bothitems are non defective .
E = Firstitemis non - defective AND second item is non - defective
E = AN B
P(E) = P(A nB)
P(E) = P(A) x P(B|A)
= 8 X 7
12 11
=14
33
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Q2.

Attempt any TWO of the following (4 MARK EACH ) (8 marks )

01.

a question paper consists of 11 questions divided into two sections | and Il . Section |
consists of 5 questions and section Il consists of 6 questions . In how many ways can a

student select 6 questions taking at least 2 questions from each section

SOLUTION

Section | consists of 5 questions and section Il consists of 6 questions

sfudent select 6 questions taking af least 2 questions from each section

Case 1 : studentsselects 2 Q's from Section | & 4 Q's from Section Il
This can donein = 5C2x6Cy . = SCa2x¢C2.
= 10 x 15 = 150 ways
Case 2 : students selects 3 Q's from Section| & 3 Q's from Section |l
This can donein = 5C3x 6C3 . = 5Cox¢C3.
= 10 x 20 = 200 ways
Case 3 : students selects 4 Q's from Section | & 2 Q's from Section Il
This can done in = 9Cs5x 6C» . = S5C1x6Cy.
= 5 x 15 = 75 ways
By fundamental principle of ADDITION
Total ways = 425
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02.

The probability that A can shoot a target is 3 /4 and the probability that B can shoot is

3/5.1f A and B shoot independently of each other , find the probability that exactly

one of A and B shoot the target

SOLUTION

A

E1

A will shoot the target

B will shoot the target

P(A)

exactly one of A and B shoot the target

E1 U E2

where

A shoots and B fails

E1

P(E1)

E2

A

N B’
P(A B
P(A) x P(B’)

3/4 x 2/5 = 690

A fails and B shoots

Eo =

P(E1)

Now

P(E)

P(E)

AN B

P(A’ n B)

P(A") x P(B)

1 3

/4 X /5 = /20

E1 U E2
P(E1 U E2)
P(E1) + P(E2)

620 + 3/20

?/20

P(B) =

....E1 & E2 are mutually exlusive
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03.

a bag contains 5 white balls & 4 Black balls . A second bag contains 4 white balls & é
black . One ball is selected at random from the first bag and transferred to the second
bag . Then a ball is drawn at random from the second bag . Find the probability that it
is black ball

SOLUTION
exp : One ball is selected at random from the first bag and transferred to the second

bag .Then a ball is drawn at random from the second bag

E = ball drawn is BLACK
E = E1UE2
Where
E1 = White ballis tfransferred from Bag 1 to Bag 2 AND a Black ball is drawn from bag 2
Et = AN B
P(E1) = P(A n B)
P(E1) = P(A) xP(B|A) NEW CONFIGURATION OF BAG 2
= 5 x 6 5 white, 6 black
== N
9 11
= 30
99

E2 = Black ballis transferred from Bag 1 to Bag 2 AND a Black ball is drawn from bag 2

E2 = AN B

P(E2) = P(A N B)
P(E2) = P(A) x P(B|A) NEW CONFIGURATION OF BAG 2
= 4 x 7 4 white, 7 black
9 11 l
= 28
99
Now ;
E = Eju E2
P(E) = P(E71 U E2)
P(E) = P(E1) + P(E2) ........E1 & E2 are MUTUALLY EXHAUSTIVE
= 30 + 28
99 99
= 58/99
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Q3. Attempt any FOUR of the following ( 3 MARK EACH) (12 marks )

01. Prove | 1+ sino
1-sin0

SOLUTION

tqn[l + i]
4 2

LHS = [cos2 95 +sin29%5 + 2sin 95, cos %2

cos2 95 +5in295 _ 2sin 975, cos 9/n

= (cos 9/2 + sin 9/9)2

(cos 972 - sin 9/9)2

6, 0,

cos 7/2 + sin Y/2

Ccos 6/2 - sin 2

Dividing Numerator & Denominator by cos 90

cos 6/2 + sin 9

9,

2

= COS
9,

2

2 - sin 9,

9,

COs 2

COos /2

= 1 + tan %9

1 — tan 9% = RHS

RHS = tan (/4 + 9/9)

= tan "4 + tan 99

tan ™4 tan 9o

= 1 + fone/z

1 - tan %>

LHS = RHS
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02.

Prove

SOLUTION

\|2+~I2 +,|2+2c0580 =

LHS

\|2+ JQ +.|2(1 + cos 80)

\|2+ Jz +,|2.2cos24e

\|2 + Jz + ,|4 cos240

\|2+J2 + 2 cos 40

\|2+~I2(1+ cos 40)

\|2+Jz .2 cos220

\|2+ J4c05226

\|2 + 2 cos 20

\|2(1+ cos 20)

\|2 .2 cos2e
\|4c0529

2 cos 0

2 cos 0
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03. Prove cos 3A - 2.cos 5A + cos 7A = cos 2A -sin 2A . tan 3A

cos A - 2.cos 3A + cos 5A
SOLUTION
LHS = cos/7A +cos3A - 2.cos 5A
cos 5A+ cos A - 2.cos 3A
2 cos|/A +3A |.cos|/A - 3A| - 2.cos 5A
= 2 2
2 cos|5A+ A | cos [5A-A|- 2.cos 3A
2 2

= 2cos 5A.cos2A - 2.cos 5A

2 cos 3A . cos 2A - 2.cos 3A

= 2 cos 5A . (cos 2}/—1)
2 cos 3A . (C9//2A—])

= cos 5A

cos 3A

= cos (3A + 2A)
cos 3A

= cos3A.cos2A - sin 3A .sin 2A

cos 3A

= cos3A.cos2A - sin 3A .sin 2A

cos 3A cos 3A

= cos2A - sin 2A . tan 3A

= RHS
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04. Prove sin 20° . sin 40° . sin 60° . sin 80° = 316

SOLUTION

LHS sin 20° . sin 40° . sin 60° . sin 80°

I}
2
w

sin 20° . sin (60 - 20)° . sin (60 + 20)°
= V3. sin 20°. (sin 60 cos 20 — cos 60 sin 20) . (sin 60 cos 20 + cos 60 sin 20)

= V3. sin20°. [\/3cos 20 + 1 sin 20]. [\/_3cos 20 + 1 sin 20}

2 2 2 2

= V3 . sin 20°. [3 c0s220 - 1 sin2 20]
4 4

= V3. sin 20°. [3 cos2 20 — sin2 20]

= 3. sin 20°. [3 (1 - sin? 20) - sin? 20]
= 3. sin 20°. [3—3sm2 20 - sin? 20]
= V3. 5in 20°. (3 - 4sin220)

= V3. (35in 20° - 45in320)

= V3. sin (3 x 20°)

= 3. sin 30°

= 3 = RHS
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05.

Prove

SOLUTION

cos 3°.cos 6°.cos 12°. cos 24°= cos 42°

We Prove

16 sin 3° . cos 3° . cos 6° . cos 12° . cos 24°

LHS

16 sin 3°.cos 3°. cos 6° . cos 12° . cos 24°

2.2.2. 25in 3°.cos 3° cos 6°.cos 12°. cos24°

16 sin 3°

/

2.2. 2.sin 6° cos 6° cos 12° . cos 24°

e

2.2sin 12° cos 12° cos 24°

e

2 sin 24° cos 24°
sin 48°

Sin(90° — 420°)
cos 42°

RHS

cos 42°
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Q4. Attempt any TWO of

the following

01. Prove

SOLUTION

LHS

(4 MARK EACH )

sin 30.cos 56 — sin 6. cos 70 = tan 26
sin 6. sin 70 - cos 30.cos 50

2.cos 50.5in 30 - 2.cos760.sin0

2s5in70 .sin@® + 2.cos 50.cos 30

sin (50 + 30) —sin (50 — 30) — (sin (706 + 6) — sin (76 — 0))

cos (76 = 06) — cos (76 +08) + cos (56 + 30) + cos (56 — 30)

sin 86 - sin 20 - [sin 80 - sin 60 ]
cos 606 - cos80 + cos80 + cos 20
sin 86 - sin 20 - sin 80 + sin 60
cos 606 - cos80 + cos806 + cos 20
sin 60 - sin 20
cos 606 + cCos 20
2 cos |60+ 20| .sin |60 — 20
2 2
2 cos 66+29].cos 60 — 20
2 2
2.c0s 40 . sin 26
2.Cc0s 40 . cos 20
sin 26
cos 20
cot 20

(8 marks )
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02. Prove cos 20°. cos100° + cos 100°. cos140° — cos 140°. cos200° = - 3/4
SOLUTION
WE PROVE :
2.cos 20°. cos100° + 2.cos 100°. cos140° - 2.cos 140°. cos 200° = - 3/2
LHS = 2.cos100°. cos 20° + 2.cos 140°.cos100° - 2.cos 200° . cos 140°
= cos 120° + cos 80° + cos 240° + cos 40° - [cos 340° + cos 600]
= cos 120° + cos 80° + cos 240° + cos 40° — cos 340° - cos 60°
Now : cos 120 = cos (180 - 60) = - cosé60 = -1/2
(Il QUAD)
cos 240 = cos (180 + 60) = - cosé60 = -1/2
(Il QUAD)
cos 340 = cos (360 - 20) = + cos 20
(IV QUAD) BACK IN SUM
= -1/2 + cos80° - 1/2 + cos40° - cos 20° - 1/2
= -3/2 + cos80° + cos 40° - cos 20°

= -3/2 +

2cos[80+40
2

= -3/2 +
= -3/2 +
= 32 +

cos 20 © —

= -3/2

2.cos 60° cos 20 © -

2. (1/2) cos 20 © -

2

]0 . COS [80—40]0 - cos 20°

cos 20°

cos 20°

cos 20°
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03.

Prove sec 8A-1 = tan 8A
sec 4A -1 tan 2A
SOLUTION
LHS = sec 8A -1
sec 4A - 1
1 - 1
= cos 8A
1 - 1
cos 4A
1 - cos8A
= cos 8A
1 - cos 4A
cos 4A
= 1 - cos8A x cos 4A
cos 8A 1 - cos 4A
= 2 sin24A  x cos 4A
cos 8A 2sin22A
= 2.sin 4A . cos 4A . sin 4A
cos 8A 2sin22 A
= sin 8A 2.sin 2A . cos 2A
cos 8A 2 sin22A
= sin 8A cos 2A
cos 8A sin 2A
= tan 8A . cot 2A
= tan 8A
tan 2A
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