6 THE RANKERS ACADEMY

Sure shots Science Questions (Most Probable)
THE RANKERS

(State Board) 10th session 2024-25
Sure shots (1 Mark) Solutions
lé01nparing the equation 2x> — 5x+ 7=0 with ax’+ bx+c=0,
a=2, b=-35,
The values of @ and b are 2 and — 5 respectively.
2.
t,=4n—3.
Taking n=2,
L,=4x2—-3
=8-3
=35

The second term is 5.

3,
CGST= SGSTz%

12%

.. CGST=SGST= > =6%

The rate of CGST and SGST each is 6%.

4.
The true lower class limit of the class 59 is 4.5.

[The difference between the upper class limit of a class and the lower class limit of
its succeeding class is 1.

.. subtract 1 =2=0.5 from the lower class limit of the class 5—9.]

5.
S5x —2y=10 .. (1)
x4+ 8y= 26 . (2)
6x + 6y= 36 ... [Adding equations (1) and (2)]
x+y=6 ... (Dividing both the sides by 6)

The value of x+y is 6.
6.
a+pf=—6, aff=4

The required quadratic equation is x> — (o + f)x+a =0
SoxX2—(—6)x+4=0.ie x>+ 6x+4=0
The quadratic equation is x2+6x+4=0.
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7.
MV =X 50, Brokerage=0.2%

Brokerage per share= MYV x Rate of brokerage

—750x22_%0.10
100

The brokerage is ¥ 0.10.

8.
Lfd=18,Xf=15d="
_ Xfd
d: fﬂ'.f
2,
_I8
15
d=12
d=12
9.
p=|® Db N C2)m1x3
Tla, bl |3 2|7 A
=—2-3=-5
D= —5
10.

Substitute m=%.

LHS=2m?>—5m

RHS=0

m=§ is the root of the given quadratic equation.

11.
w4y 3 24
P(4)= L3
“) n(S) 4 n(S)
n(S)=243X4 - n(S)=32
n(S)=32.
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12.
— Xf:
The mean (X)=£

X,
_3880_ 5480

100
The mean (X) is 38.80.
13.
Substitute y=2 in the equation 4x+ 3y=18.
4x+3(2)=18 Co4x+6=18 Co4x=18—6
L 4x=12 Cox=3.

The value of x is 3.

14.
The first term=a=¢,=7, d= —5.

r2=r1+d=7—5=2_
r3=12+d=2—5= — 3.

The second term is 2 and the third term is — 3.
15.

MV =FV + Premium ... (Premium is on FV)

=3 10+20% of X10=X10 +%x? 10=10+32=X12

The MV of the share is T12.
16.

I .
To convert g Into percentage.

—1><100
5

20
=—=20%
100 100 °
gl 1s written in percentage as 20%.
17.
X_Y_q
7 8
%,Cx56—“§><56= 1 x56 ... (Multiplying the equation by 56)
o 8x—Ty=156.
8x — 7y=>56.
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18.
d=t —t, _=t;—1,=14—12=2

The common difference (d)=2.

19.
CGST=%45.
CGST=—£><GST %XGST=45 ;. GST=45%x2=3%90
GST is T90.
20.
S={H, T}
n(S)=2.
Sure shots (2 Marks) Solutions
21.
2/3 9
22\/§>< 3\/3 —9x| 2
2 33
=|18|—18=| 0
22.
Colour Number of bicycles Measure of the central angle
. 12 3 g
White 12 3¢ | <360 =[120°]
Black 10 %x 360°= 100°
6 o_
Blue 6 %360 ~[60°]
8 N pves
Red 8 Seg %360 —[80°]
Total 36 360°
23.

—% is a root of the quadratic equation 4x>— 17x+ k=0.

Substitute x= —% in the equation.

3)2 3
4x| =2) —17x|=Zl+k=0
- x( ) X 4+

9], 51
|+ k=0
.]+4+

15 |[+4=0

" k=| —15
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24,

Sx+4y=14 . (1) 4x+5y=13 .. (2)
Adding equations (1) and (2),
Sx + 4y =14 . (1)
4x + S5y =13 .. (2)
Ox + 9y = 27
Sox+y=3 ... (Dividing both the sides by 9) ... (3)
Subtracting equation (2) from equation (1),

Sx+ 4y=14 (1)

4x4 S5y=13 . (2)

x— y= 1 .. (4)

Ans. x+y=3; x—y=1.

25.
Comparing 3x> —4x —4=0 with ax’ + bx+c¢=0, a=3, b= —4, c= —4

A=b—4ac=(— 47— 4G)(—4)
=16+48=64
Here, A>0.

Ans. The roots are real and unequal.
26.
Here, a=1,=3, t,=8, =13, 1,=18, ...

d=rz—r]=8—3=5. We have to find t5o-

t,=a+n—1)d ... (Formula)

=3+ @0—-1)x5 ... (Substituting the values)
=3429x5
=34 145
=148

Ans. The 30th term is 148.

27.

Here, N=100 .- g=50

Ans. (a) The 50th score is in the class 40—60.
.. 40—60 is the median class.
(b) The class interval (4) is 20.
(c) The ¢f of the class preceding the median class is 24.

(d) The lower limit of the median class is 40.
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28,
a=12, d=4,1,=96, n=2

t,=a+(n—1)d ... (Formula)
L 9%6=12+(n—1)x4 ... (Substituting the values)
96— 12=(n—1)x4

L (n—1)x4=284

. n—1=21 ... (Dividing both the sides by 4)
n=21+1

. n=22
Ans. The value of » is 22.
29.

Adding the given equations,

3x+2y= 29 . (1)

10x -2y = 36 - (2)

13x = |65 c.ox=| 5

Substituting the value of x in equation (1),

15+2y=29 Co2y=|14 Sy= 7

30.

\/§x2 +4x— 7\/§=0

S T [-3x—=7/3=0

5 X/ 3x+ 1) —/3(/3x+7)=0

g (\fix+7) (x—\/§)=0

S A/3x+7=0o0r x—+/3 |=0

',x=—% or x=\/§.

31

Class 18—19 19-20 20-21 21-22
Class mark 18.5 19.5 20.5 21.5
Frequency 4 13 15 19
Coordinates of the point ( (18.5, 4) ) (195, 13) | (20.5, 15) | (21.5, 19)
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32.
5x + 3y = 31 . (D)
3x + 5y =25 .. (2)

8x + 8 = 56 ... [Adding equations (1) and (2)]

Sox+y=T7

Subtracting equation (2) from equation (1),
Sx+ 3y=31 . (1)
3x+ Sy=25 .. (2)

... (Dividing both the sides by 8)

2x—2y= 6

Sox—y=3 ... (Dividing both the sides by 2)

Ans. The value of (x+y) is 7; the value of (x—y) is 3.
33.

272 +27y+13=0

2><13=/2{
S 22 4+26y+y+13=0

S22+ 13)+ 1+ 13)=0
S+ 13)2y+ 1DH=0
Soy+13=0 or 2y+1=0

26 1

Joy=—13 or 2y=-—1
l

Blo = _E

Ans. —13, —% are the roots of the given quadratic equation.
34.
NAV of one unit is I25.

Amount invested=3 10,000
Sum invested
NAV

_ 10000
25
Ans. 400 units will be allotted.

35.
Let S be the sample space.

Number of units=

=400

Then S= {HH, HT, TH, TT} Con(S)=4
Event 4 of getting one head.
.. A= {HT, TH} Con(A)=2

n(A)

P(4)= S) ... (Formula)

P(A)—% P(A)_El

Ans. The probability of event 4 is %
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36.

B J1— 71
Mode—L-I—bﬁ'_—ﬁjo_ﬁth

100 — 70
— 60 20
+[2(100)—70—80}<

=60+(L)><20
200150,

=60+£><20
50
=60+ 12=72
Ans. The mode is 72.
37.

3 2—3 2 |x4
4 5|73 g
=|15(—8=| 7

38.
45> —5x+3=0

Here, a=4, b=| — 5|, ¢=3

B —dac=(—5P—| 4 |x4x3

=|25|—48=| —23
39.
Supply of electricity Measure of the central
Places |
(Thousand units) angle
4
Roads 4 —x360°=48°
30
Factories 12 121, 3600=144°
30
Shops 6 £><360°= 72°
P 30
Houses 8 3 x360°=|96°
30
Total 30 360°
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40.
4 5

m 3

. A4Ax3—=5xm=22
S 12—=5m=22
C.—5m=22—-12

‘=22

C.—5m=10
10

L m=— Som==2

Ans. The value of m is —2.
41.

% is the root of the quadratic equation kx> —20x+ 12=0.

: 2. :
", substitute x=3 in the equation.

3) ()
L kl=) —20(= |+ 12=0
(5) -G

4. 40
L Zk—=+12=0
9" 3

. 4k—1204+108=0 ... (Multiplying the equation by 9)
. 4k=120—108

L 4k=12

_12
4

k=3

Ans. The value of %k is 3.
42.

a=t,=6, d=-3.

L=t+d=6—3=3,
L=6L+d=3—-3=0,
L=t4+d=0-3=—-3, ...

Ans. 6, 3, 0, — 3, ... is the required A.P.
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43.
Let S be the sample space.

Then S={HH, HT, TH, TT}

', P’I(S)=4.
44,
The difference between the upper class limit
L. . Class Continuous classes
of a class and the lower class limit of its
succeding class is 1. 2-3 B
S 1=2=0.5. 4-5 35-55
To make the classes continuous, subtract 0.5 6_7 45-75
from the lower class limit of each class and
_ 8-9 7.5-9.5

add 0.5 to the upper class limit of each class.
45.

X 0 5 2

y —4 1 -2

(x's J}) (01 _4) (S',- ]) (21 _2)
46.
x>+ Tx—1=0
Comparing x*+ 7x— 1=0 with ax’+bx+c=0,
a=1, b=7, c=| —1
P’ —4ac=| 72 |-4x1x(—1)
=49+| 4
=| 53 |
47.
FV=X10, premium 50%. .. premium=| I5

MV =| FV [+ Premium=3 10+4+3I5=3 15.

Investment
MV

The number of shares=

_ 1200 _
15

80
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48

36 —4y/2 ~
Ve \[=3\/3><(—2)—(—4\/2)><(5\/§)
V3 =21 6 64206

=14./6.

Ans. The value of the determinant is ]4\/3.

49,

Comparing /3x? — 2\/§x —2/3=0 with ax?+ bx +c¢=0,
a=+/3, b=—2/2, c= —2/3

A (discriminant)= b>— 4ac

=(— 22— 4(/3)(-2/3)

=8+24

=32
Ans. The value of the discriminant is 32.
50.
t,=5—1ln

Taking n=1, 1,=5—11x1=5—-11=-6
Taking n=2, ,=5—11x2=5-22=—17
d=t,—t,=—17—(—6)=—17+6=—11

Ans. The value of d i1s —11.

51.
The trader collected 30,000 as GST.

.". his output tax is ¥30,000.
His ITC is 322,000
Payable GST = Output tax — ITC

=3 (30000—22000)=< 8000

CGST=51 X GST=51 x X 8000=34000

Ans. CGST payable by the trader is I4000.
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52.
Sf =100, Xfd =185, mean (¥ )=38.85
Ezzﬁdrzﬁ_

~1.85
>/ 100

Mean (y)=A +d

. 38.85=4+1.85
. A=3885—-1.85
L A=37.

Ans. The assumed mean (4)=237.
53.

Adding equations (1) and (2),

Sx+3y= 09 ... (D)
2x — 3y =12 .. (2)
7x =21 Sox=| 3
Substituting the value of x in equation (1),
5x3 [+3y=9 S 3y=|—6 Soy==-2
54,

—2 is the root of the quadratic equation 2x2+ kx—2=0.

", substitute x= —2 in the equation.

2x| (=2)2|+kx| —2 [-2=0

. 8—| 2k |—2=0

S —2k=| —6 Cok=3.
55.

Output tax in this example is <| 2,50,000

Input tax in this example is <| 1,80,000

GST payable =Output tax —I[TC

=?(250000— 180000 )

=%| 70,000
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56.

Let the greater number be x and the smaller number be y.

From the first condition, x +y=27
Twice the greater number=2x.

From the second condition, 2x—y=18
Adding equations (1) and (2),

x +y =27 .. (D)
2x — y =18 ... (2)

. (1)

. )

3x =45 _X-:E s ox=15

Substituting x= 15 in equation (1),

X+y=27 . 15+y=27  y=27—-15 | .y=12

Ans. The required numbers are 15 and 12.
57,
x> —2x—15=0

S —5x43x—15=0
Sox(x—35)+3(x—5)=0
Sox=5x+3)=0
J.ox—=5=0 or x+3=0
Sox=5 or x=-—3

Ans. 5, — 3 are the roots of the quadratic equation.
58.

The two-digit numbers divisible by 7 are 14, 21, 28, ..

Here, a=1,=14, d=7, t,=98

t,=a+(n—1)d

C.98=14+(n—1)x7

C.98—14=m—1)x7

. . 84 .
S.(n—1)x7=84 ,_n—1=7 S.on—1=12
S.on=12+1 .o nell

Ans. The two-digit numbers divisible by 7 are 13.
59.
FV of the share is ¥ 100. Dividend 20%.

.. dividend on 1 share of FV ¥ 100 is ¥ 20.

., 98.

... (Formula)

... (Substituting the values)

On investing I 80 (MV of the share), the dividend received is I 20.

Dividend
—_—

The rate of return= 100

_20. 100=250
=30%100=25%

Ans. The rate of return on investment is 25%.
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60.

Class Class mark | Frequency | Class mark x Frequency
i J; X

20-40 30 4 120

40-60 50 5 250

60-80 70 7 490

80-100 90 4 360

Total Zf=20 2x; f;=1220

—_ XX ;1220
Mean=X =Z—};’=W=61

Ans. The mean of the data is 61.

Sure shots (3 Marks) Solutions

61.
522+ 13x+8=0

Comparing with ax>+ bx+ c=0, we g

a=>5, b=[13], c=8.
b*—4ac=(132—4x5x8

=169—160=| 9
—b|t./b*—4ac
X=
2a
—|13|+./9
B 2x5
| —|13|-3
_—1343 . .
10 10
x=—1 or x= _8
S

62.

S=1{0, 1, 2, 3, 4, 5} cLon(S)=6.

(a) Let A be the event that a card drawn shows a natural numb
A={ 1,2, 3, 4,5} con(A)=| 5
P(4)= n(A)

n(S)

5

L PA)==
(4) e
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(b) Let B be the event that a card shows a number less than 3.

B={0,1,2} Son(B)=| 3

n(B)
n(S)

ppy|T
. P(B)= 5

P(B)=

63.
Let the Pragati’s is present age be x years.

Her age 2 years ago was (x—2) years and her age 3 years from now will be
(x+3) years.

The numbers denoting the ages are (x —2) and (x+ 3).
From the given condition,

x—2)(x+3)=284
Sox(x+3)—2(x+3)=284
X2+ 3x—2x—6—84=0
SxX2+x—90=0

S x4+ 10x—9x—90=0
Sox(x+10)—9(x+10)=0
T x+10)(x—9)=0

o x+10=0 or x—9=0
x=—=—10 or x=9
But the age cannot be negative.
. x=— 10 is unacceptable.
Sox=9

Ans. Pragati’s present age is 9 years.
64.

The even numbers between 1 and 350 are 2, 4, 6, 8, ..., 348.
Here, a=t,=2,d=t,—t,=4—-2=2,1, =348.
First we find n.
t,=a+ (n—1)d ... (Formula)
C.348=2+(n—1)x2 ... (Substituting the values)
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348 2—(n—1)x2
(= 1)x2=346 . n—1=236 on—1=173
S.on=173+1 . n=174

Now, LS’Jw:%"(irI +1,) ... (Formula)

174

LSy =5 (2+348)

... (Substituting the values)
S S54=387x350=30450.

Ans. The sum of all even numbers between 1 and 350 is 30450.
65.

The printed price of washing machine is ¥40,000. 5% discount.
discount=%x40000=?2000

.. actual SP of the washing machine is I (40000 —2000)=< 38000
338,000 is the taxable value.

GST 28 %
GSTz%XBSOO():? 10640

CGST= SGST=51>< GST

- CGST= SGST=51>< 10640 =% 5320

The actual cost of washing machine to Prasad =< 38000+ 10640 (GST)=348640.
Ans. Purchase price of washing machine for Prasad is ¥ 48,640.

CGST is I5320; SGST is 35320.

66.
N Frequency x
Class Class mark | d=x,— 4 (Number of degiati():s
Daily sale (%) X, =x,—2250 vendors)
| 14
1
1000—1500 1250 — 1000 15 — 15000
1500-2000 1750 — 500 20 — 10000
2000-2500 2250 A 0 35 0
2500-3000 2750 500 30 15000
Total Xf=100 Xf d=—10000
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Here, Xf,d=— 10000, Zf =100

< _Zfd,_—10000_
/100

Mean=X =A+d
=2250—100=2150

Ans. The mean of sale is ¥2150.
67.
(a) 175 students show inclination towards mathematics.

(Ex 500= 175).
360°

(b) 75 students show inclination towards social science.

(;ix500=75).

OD

— 100

(c) Central angle for languages is 108° and that for science is 72°. The difference is
(108°—172°)=36°.
36° represents 50 students.

50 more students are inclined towards languages than science.
68.
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Let P be the point of intersection of the lines AB and CD.
The coordinates of the point P are (3, 2).
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69.

FV=X100; Number of shares=150; MV=3125.

The sum invested=MYV x Number of shares

=|3125|%| 150

=X 18750

Dividend per share=FV x Rate of dividend

8

=100

x===x8

Total dividend=150x8=| T1200

Dividend income

Rate of return=

Sum invested

1200

“Tg7s0 < 0 TL64%

70.

Marks Class mark Frequency 1%,

(x) )

0-10 5 3 15

10-20 15 10 150

20-30 25 20 500

30-40 35 5 175

40-50 45 2 90

Total Xf=40 Zf x=| 930
Mean=Y = % ... (Formula)

=% ... (Substituting the values)

.. mean=| 23.25 |.
71.

Let the father’s present age be x years and the son’s present age be y years.

Twice the age of son=

2y years.

From the first condition,

x+2y="170

Double the age of father=2x years

From the second condition,

2x+y=95

. (1)

. Q)
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Multiplying equation (1) by 2,
2x+4y=140 .. (3)
Subtracting equation (2) from equation (3),

2x+ 4= 140 ... (3)

24 y= 95 ..(2)

3= 45

Soy=15 ... (Dividing both the sides by 3)
Substituting y= 15 in equation (1),

x+2y="70

L x+2(15)=70

L x+30=70

L x=70-30

L x=40

Ans. The father’s present age is 40 years and the son’s present age is 15 years.
72.
Let o and  be the roots of the quadratic equation.

From the given information,

a+pf=5 ..(1) and «*+pB3 =35 (2

a3+ B3=(a+B)Y—3ap(a+p) ... (Identity)
=52 =30 (5 ... [From (1)]
=125—15af

125 — 150 =35 ... [From (2)]

. 15af=125-35

. 150 =90

Laf=6 ... (Dividing by 15) ... (3)

The required quadratic equation is

2—(a+pf)x+af =0

SxX2—=5x4+6=0 ... [From (1) and (3)]
Ans. The required equation is x2—5x+6=0.

73.

Let the three parts of 207, which are in A.P. be a—d, a and a+d.
a—d+a+a+d=207 ... (Given)
o 3a=207
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3
.a=69 .. (1)
The product of (a— d) and a is 4623 ... (Given)
" (a—d)yxa=4623
. (69— d)x69=4623 ... (Substituting a=69)
. 69— g=23623

69

. 69—d=67
L 69—-67=d Cod=2.

Now, a—d=69—-2=67, a=69, a+d=69+2=71.

Ans. The required three parts of 207 are 67, 69 and 71.
74.

Y Scale : X-axis : 1 cm = 20 minutes
Y-axis: 1 cm = 2 students

24

22

20

18

16

14

12

10

Number of students

X' 0 /\/ 60 80 . 100 | 120 | 140 | 160 X
Y' Time (minutes)
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75.
Step 1 : Comparing x*+2./3x+3=0 with ax>+ bx+¢=0, a= 1, b=2./3, c=3.

Step 2 : b2 —4ac=(2/3—4(1)(3)=12—12=0.

Step 3 : x:_bi‘/ b —4ac

... (Formula)
2a

Here, the value of #>— 4ac=0.
.". the roots are real and equal

Ans. —\/_ , —\/’3 are the roots of the given quadratic equation.

76.
The box contains 90 cards.
So8=1{1,2,3,4, .. 89, 90} Con(S)=90
Event 4 : The card drawn is a two-digit even number.
SoA={10, 12, 14, ..., 86, 88, 90} con(A)=41
A) 41
puy=" . py=22
W=28 L PA=g5
Event B : The card drawn is a perfect square number.
CoB={1,4,9, 16, 25, 36, 49, 64, 81} . n(B)=9
B) 9 I
PB)="8) . p=2 . PB=—
(B) S) B)y=55 B)=15
Ans. The probability of event 4 is % The probability of event B is li[}
77.

Comparing /3x”+/2x—2,/3=0 with ax’+ bx +c=0,

a=+/3, b=\/2,c=|—-2/3

A=b*—4gc= («\E)2 —4 x| /3 ><(—2\__-§)

=2+| 24 |=26

A=>0.

The roots are | real |and| unequal |
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78.
Here, a= 10, d=35, S;,="?

S = |:2a +(n—1)d}

n

() )

g 330=3’2—0 [20+(30— nx[ 5 ]

=| 15 ><|:20+ 145}

=15x%[165 |=| 2475

2e43y=12 - 3y=12—2x =12;2x
X -3 0 3 6
y 6 4 2 0
(x, ») (—=3,6) 0.4) 3, 2) (6, 0)
x—y=1 x—1=y y=x—1
X —4 2 3 5
y -5 1 2 4
xy |(=4-=-5| @1 (3, 2) (5:4)
da et Y Seale + 1 cm=1 umit on both the axes [
(-3.6) -
s 5
2 FH
x\??\ 5
Lo
SHEREHT (0, 4)
i3 Ay
P A
3 I"r
I;I o I(IEL',IZ)
Hl” (2 ]_) NEEEE
(f:ﬂ) 54
X4 -3HH -2 -100 1 2 3 a4 £ 5 6
I:_:‘il-I
H_l‘ll:_)l
(-4,-5) Hf
Y
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The coordinates of the point of intersection are (3, 2).

Ans. The solution of the given simultaneous equations is x=3 and y=2.
80

The given equation is y>—2y—7=0.
Here, a=1, b=—2, c=—1.

atp=—t__=2_» (D
a 1
ap =£=‘—17=—7 Q)
(@) a2+ p2=(a+p)*—2up (Identity)
=(2*-2(-7) ... [From (1) and (2)]
—4414=18.
(b) 3+ B3=(a+ By —3ap(a+p) ... (Identity)
— Q2P —=3(=7 Q) ... [From (1) and (2)]
—§4+42=50

Ans. (a) «2+ 2=18  (b) &>+ 3=50.
81.
The numbers between 1 and 145 divisible by 4 are 4, 8, 12, ..., 140, 144.

This is an A.P. with the first term a=¢ =4, d=4, 1 =144.
Let us find the value of n.
t=a+mn—1)d ... (Formula)
S 144=4+(n—1)x4 ... (Substituting the values)
Co144=4+4n—4
CoAn=144
. 144
. h=—
4
. n=36
Now, we find the sum of these 36 terms.
Sn=g [1,+1,] ... (Formula)
S =38 (44 144 Substituting the val
,,L%—?[+ ] ... (Substituting the values)
=18x 148
=2664

Ans. The required sum is 2664.
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82.
FV=X10, MV=X25, Number of shares=100.

(a) The sum invested= MV x Number of shares
=3I25x100
=32500.

(b) Dividend per share=FV x Rate of dividend

—z10x20

100
=32.

.". total dividend received= Dividend per share x Number of shares
=I2x100
=3200.

(©) Rate of return— Dividend income

Sum invested

_ 200
2500

=8%

x 100

Ans. (a) The sum invested is I2500. (b) Dividend received is I200.

(c) Rate of return is 8%.
83.

The opposite angles of a cyclic quadrilateral are supplementary.
ms A+ms C=180°

S LA+ Z C=180

From the given condition,

mL A=2ms C

i.e. Z A=2/C

Substituting the values of £ A from (2) in (1),

Z A+ 2 C=180

;.22 C4+ 2 C=180

.34 C=180 S L C=% S £ C=60

Z A=2/ C=2x60=120
Ans. mZ A=120°, mz£ C=60°.

. (1)

. Q)
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84.

Age (years) 5-10 | 10-15 | 15-20 | 20-25 | 25-30 |30-35

Number of patients 36 R2-f ] S0/ | 381 24 20

Here, the maximum frequency (50) is in the class 15-20.

.. the modal class is 15-20.
L=15, f,=50, f,=32, /,=38, h=5.

Mode=L+[%}< h ... (Formula

PR S H
2(50)— 32— 38

8 )
—15+(—8 x5
Jr(loo—m,><

18
=154+—x5
307
=15+3
=18
Ans. The mode of ages of patients is 18 years.
85.
i s Name ' Taxable CGST SGST Total
gyl of | Quantity | Rate | amount )
' Product 69 Rate | Tax T | Rate | Tax<
1. |ss07 [Mobile 1 [z200 | [200] | 6% | 12 |[[6%]| 12 | 204
battery
Head
2. |8518 1 < 750 750 9% 67.50 9% | 67.50 885
phone
Total 79.50 79.50 || 1109
86.
Let the number of blue balls be x.
. n(B)=x.
The number of red balls=38. C.n(R)=38
The total number of balls=(x+ 8) Con(S)=((x+38).
The probability of getting a red ball,
P(R)= nR) ... (Formula)
n(S)
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P(R)=% (D

The probability of getting a blue ball,

B) X
pB)="2 - P(B)=| == e
B= B)=|—3 @)
From the given condition,

P(R) |2

Q: e
P(B) |3

From (1), (2) and (3),

8 x
= =2:3

xX+8| x+8

.|8]_2 C o

- —3 Jox= 12
87.

Let the length of congruent sides be x cm each and the length

of the base be y cm.

4 less than twice the length of congruant sides=2x —4
Soy=2xx—4.

The parimeter of the triangle =the sum of the lengths of all the sides.
=(x+x+y) cm
The perimeter is given to be 28 cm.

Cox+x+y=28 . 2x+y=28 )
Substituting the value of y from equation (1) in equation (2),

2x+y=28

o 2x+2x—4=28 Co4x=28+4 Co4x=32
S.ox=28

Substituting x=8 in equation (1),

y=2x—4 J.y=2x8—4 C.oy=16—4 Soy=12

Ans. The lengths of the sides of the triangle are 8 em, 8 em and 12 em.
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88.
Let the divisor be x. Then the quotient is (4x — 3).

Dividend= divisor x quotient 4 remainder.

. 546=x(4x—3)+6

" 546=4x>—3x+6 CoAx?—3x+6=546
" 4x?—3x+6—546=0 Co4x?—3x—540=0
" 4x?—48x+45x—540=0
4 x (— 540)
CAx(x—12)+45(x—12)=0 —4x(— 12)x45
L (x—12)(4x+45)=0 S.x—12=0 or 4x+45=0 /\
S x=12 or 4x=—45 x=—4Tf 48445
—47:5 is not a natural number. .. x= —4745 is unacceptable.
Sox=12,4x—3=4x12—-3=48—3=45
Ans. The qotient is 45 and the divisor is 12.
89.
The number on the cards are from 0 to 9.
C.85={0,1,2,3,4,5,6,7, 8, 9} ConS)=10
(a) Let 4 be the event that the card drawn shows a prime number.
Then A=1{2, 3,5, 7} Con(4)=4
n(A) 4 2
P(A)=——= o PA)=— S PA)=—
=25 (= (=3
(b) Let B be the event that the card drawn shows a number more than 4.
S.B=1{5,6,7, 8, 9} Con(B)=5
r)="0 . pp=>-1
n(.S) 10 2
(c) Let C be the event that the card drawn shows a number multiple of 3.
5 C=13,6,9} .. n(C)=3

mo=§g L PO=

Ans. (a) % (b) % ©) 110
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90.
Let us take 550 as the assumed mean.

Then 4=550 and deviation dfzxf— A=x,— 550

Class Toll [ Class mark Deviations Frequ‘echy_ Frequency x deviation
d.=x,—A | (Number of vehicles) Y

(in<) X d;=x,— 550 f fixd,
300—400 | 350 =200 80 —16000
400—500 | 450 =100 110 =11000
500—600 550 - 4 0 120 0
600—700 | 650 100 70 7000
700—800 | 750 200 40 8000

Total Tf=420 X f.d=—12000

Here, T f,d = — 12000, X f,=420

Sfd_ —12000 _

d= ~—28.57
X, 420

Mean=X =A+d
=550+ (—28.57)
=550—-28.57=52143.

Ans. The mean of toll is I521.43.
01.

Y Scale : 1 cm = 1 unit on both

the axes
® R 4

P A (_513)

* O

<
w2
4.

The coordinates of the point (A) of intersection of the lines PQ and RS are (— 35, 3).
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92.
The areas in hectares are converted into component parts of 360° in the following table :

Crop Area in hectares | Measure of the central angle
60
—x360°=120°
Jowar 60 130 X
Sugar cane 80 80 x 360°=160°
180
Vegetables 40 ﬂ>< 360°=80°
180
Total 180 360°

On the basis of the table, the pie diagram is drawn :

Vegetables

93.
Brokerage per share=| MV |x The rate of brokerage
0.1
=35000 x—=X
“Too L2
GST on brokerage = Rate of GST x Brokerage
18
=—x5=X%] 0.
100>~ T2

The amount received after sale

=MV — ( Brokerage + GST )

=%5000—| Z(5+ 0.90)

=3| 4994.10

94,
S 1s the sample space.

con(S)=52

(a) Event 4 : The card drawn is an ace.

n(d)=| 4
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P(4)= n(A)
n(S)
- p(ay—=]
o P(A)= >
- p(ay—
o P(A)= 3
(b) Event B : The card drawn is a club.
. n(B)=|13
. p(B)—=
. P(B)= 1

95.
Let the number of students be x and the amount given to each student be I y.

Then the total amount distributed is I xy.

From the first condition,

x+10)(y—2)=xy

Soxy—2x+10y—-20=xy

.o —2x+10y=20

. —x+5y=10 ... (Dividing both the sides by 2) ... (1)
From the second condition,

x—15)(y+6)=xy

Soxy+6x—15y—90=xy

.. 6x—15y=90
C 2x—5y=30 ... (Dividing both the sides by 3) ... (2)
Adding equations (1) and (2),
—x+5y =10 ... (1)
2x—5y =30 ... (2
X =40 .. the number of students is 40.

Substituting x=40 in equation (1),
—x+5y=10
. —40+5y=10 . 5y=10+40 o 5y=50
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_0
5
The total amount=< xy=40x10=3 400.

Ans. The number of students is 40 and the amount distributed is I 400.
96.
Comparing x*— 13x+k=0 with ax*+ bx+c=0,

a=1, b=—13, c=k

Leto and f§ be the roots of the given quadratic equation.

Soy=10.

Let a>f.
at+p=-b-_Z1_y3 (1)
a 1
a—p=17 ... (Given) ... (2)
Adding equations (1) and (2),
a+f =13 ... (1)
a—p =17 ... (2)
20 =20 S.oa=10
Substituting « = 10 in equation (1),
a+f =13
So104+p8=13
S p=13—-10
o p=3.
Now, a x f8 =§
- 10x3=A - k=30
Ans. The value of £ is 30.
Q;here are 30 tickets in a box.
So8S={1, 2, 3, ..., 28,29, 30} con(S)=30

Event A : The ticket drawn bears an odd number.

SoA={1,3,5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29}

o n(A)=15
A) 15 |
p(a)="2 L P(A)== ;. P(A)==
(4) 2(5) D=5 ()=7
Event B : The ticket drawn bears a complete cube number.
S B={1,8,27} . n(B)=3.
B) 3 |
PB)="_ . P(By== ;. P(By=—
()n(Sj B)=25 B)=75
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Ans. The probability of event 4 is % The probability of event B is 1—10

98.
Class Frequency Class mark x
(Maximum Classxmark (Number of towns) frequency
temperatures °C) ' f; x.J;
24-28 26 4 104
28-32 30 5 150
32-36 34 7 238
3640 38 8 304
40-44 2 6 252
Total N=%£=30 Tx, f=1048
— 2x.f.
Mean=X = %/,
¥,
_ 1048
30
~34.9.
Ans. The mean of maximum temperatures is 34.9 °C.
99.
A | R A R P L N MiAdasas i
Y Scale : 1 cm =1 unit on both the axes -
6 :_ BI I(I(]f 6)
5
4 "D (6,4)
3
2 SN C (4,2
TF C( ,2)
1
1 A(6,0)
pomaman e H ; . mmmzimmazaaszamaaia
X -2 -1-0 1 /2 3 4 5 6N 7 X
-1 '
21 E0,-2
’ﬁ% ¥
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A BCE is formed by the lines AB, DE and the Y-axis.
Base BE=d(B, E)=6—(—2)=6+2=38.
Height CF=4 units.

A(A)=%x base x height

COAA BCE)=51>< BE x CF

=El><8 x4=16 sq units.

Ans. The area of the triangle formed by the lines with Y-axis is 16 sq units.

100.
Here, total number of frequencies N=Xf =100
L N_100_ 5,
2 2

Cumulative frequency which is just greater than 50 is 60.
.. the corresponding class 90—95 is the median class.
L=90, /=30, ¢f/=30, h=5

N
f
50— 30
— 90 5
+[ 30 }(

20
=90+=—x35
+30><

=90+3.33=93.33
Ans. The median daily wages is I93.33.

Median= L+ X h

Sure shots (4 Marks) Solutions

101.
Let the digit at the units place be x and the digit at the tens place be y. Then the original

number is 10y+ x.

Five times the sum of the digits=5(x+y).

From the first condition, 10y +x=5(x+y)— 8.

Jo10y4+x—5x—5y=-8 CoSy—4x=-8 Jo—4x+5y=-8 . (1)
The number obtained by interchanging the digits= 10x+ y.

From the second condition, 10x+y=10y+x+ 27.

S 10x+y— 10y —x=27 o 9x—9y=27 Sox—y=3 .. (2)
Multiplying equation (2) by 4, 4x—4y=12 .. 3)
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Adding equations (1) and (3),

—4x 4+ 5v=—38 e (1)
4 —4y= 12 .. (3)
v= 4

Substituting y=4 in equation (2),

x—y=3 Cox—4=3 Cox=T

The original number= 10y + x
=10x4+7
=47

Ans. The original number is 47.
102.
FV=%100, MV=X250.

Brokerage at 2% on MV ?250=250x%=?0.50

GST on brokerage at 18%=0.50 ><%=?0.09

Investment for |1 share= MYV + Brokerage + GST
=3(250+40.50+40.09)=%250.59

Investment is ¥ 25,059.
Investment 25059

= =100
Investment for one share 250.59

(a) The number of shares purchased=
(b) Brokerage per share=<0.50
.. brokerage on 100 shares=<0.50x 100=%50

(¢) GST on brokerage= 18% x Sﬁz%x 50=3%9

Ans. (a) 100 shares were purchased (b) Brokerage paid 350

(¢) GST paid for trading 9.
103.
There are 3 face cards of diamond. These cards are removed.

o n(S)=52—3=49.
(a) Let 4 be the event that a card drawn at random is a black face card.
There are 6 black face cards.

. n(4)=6.
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O YN
P(A)_n(_S) L P(A)—49

(b) Let B be the event that a card drawn at random is a king.

There are 3 cards of king. (Diamond king is removed.)

. n(B)=3.
nB 3
P(B)= S) . P(B)= m

(c) Let C be the event that a card drawn at random is a red card.

There are 26 red cards. 3 red cards of diamond are removed.

©on(C)=23.

(d) Let D be the event that a card drawn at random is a black card.

There are 26 black cards (13 of spade and 13 of club).

. n(D)="26.
D)., 26
P(D)= SR P(D)=73

6 3 23 26

Ans. (a) 4—9 (b) 4—9 (C) 4—9 (d) 4—9

104.
Let the digit at the hundreds place be x and the digit at the units place be y.

The middle digit, i.e. the digit at the tens place is YTH .

.. the number is 100x+ l()(xT"'y)+

) y =100x+5x+5v+y

=105x+ 6y.
The sum of the digits is 12. ... (Given)

R X+y
X+
T

+y=12

L 2x+x+y+2y=24 ... (Multiplying both the sides by 2)
L 3x+3y=24

L x+y=8 ... (Dividing both the sides by 3) ... (1)

Reversing the digits :

H T U

.. the number obtained by reversing the digits

— 100y + 10(%) +x

=100y +5x+ Sy+x
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=105y +6x

From the second condition,

105x+ 6y— (105y+ 6x)=198

o 105x46y— 105y — 6x= 198

99 —99y=198

Sox—y=2 ... (Dividing both the sides by 99) ... (2)
Adding equations (1) and (2),

x+y= 8 o (D)
x—y= 2 .. (2)
2x =10 R L
2
Substituting x=15 in equation (1),
x+y=8§
S5+ y=8 Coy=8-5 Joy=3.

The number is 105x+6y=105x5+6x3=525+ 18=543

Ans. The number is 543.

105.

Here, a=12, d=3 months=% years, i.e. er

Let the number of boys in the group be n. S, =375.

Sn:;—”'[zaﬂn— 1)d] ... (Formula)
N 375=§ [2 X 124+ (n— l)xzﬂ ... (Substituting the values)

3 375x2=n(24+”;1)

L 750=n( 2021 )
4

. 750x4=n (95+ n)

. 3000=95n+ n’ i.e. 2+95n—3000=0

P4 120n—251—3000=0 —3000

" n(n+120)—25(n+120)=0 /\
+120 —25

" (n+120)(n—25)=0

. n+120=0 or n—25=0

. n=-—120 or n=25

But the number of boys cannot be negative.
. n=—120 is unacceptable. c.on=25.

Ans. The number of boys in the group is 25.
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106.
Let the purchase price of the printer be < x.

18 _18x
GST 18% © GST=xx—ad 318X
°© *XT00 100

.. purchase price with GST=?(:€ +& )=? L18x

100 100
The price of printer with GST is I 8260 ... (Given)
- 8 4760
100
Cox=28260 x%=70 x 100=7000 ... (Taxable value)
Input tax credit by Laxmi Electronics=3 (8260 — 7000)
=31260 . (1)
Let the selling price of the printer be Iy.
GST18% .. GST=yx—o.-31&
100 100
.". selling price with GST=?( v 18y )=?%}
100 100
The selling price of printer with GST is 10,030 ... (Given)
1810030 . y=10030x 12
100 118
S y=385%x100=%8500 ... (Taxable value)
.". GST collected on selling=3(10030—8500)=3 1530 ..(2)

Output tax by Laxmi Electronics =3 1530

GST payable = Output tax— ITC
=3 (1530 — 1260) ... [From (2) and (1)]
=3270

Now, CGST= SGST=51>< GST=51><270=? 135

Ans. The taxable value of printer in each case is T 7000 and I 8500.
CGST=SGST=%135 to be paid by Laxmi Electronics.

107.

154+a+30+b+15+10=100

. a+b+70=100 .. a+b=100—-70 .o a+b=30 (D
Now, a=2b Substituting the value of a in equation (1),

2b+b=30 .. 3b=30 L b=10

a=2bh=2x10=20 Coa=20

The value of a is 20 and that of 4 is 10.

Tabulation for histogram :
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Marks 20-30 | 3040 | 40-50 | 50—-60 | 6070 | 70—80 Total

Number of
15 20 30 10 15 10 100
students
.X\ Scale : X-axis: 1 cm =10 marks
A Y-axis : 1 cm = 5 students
35
30

Number of students

i
.Ilg
XL 0 ot 20 30 1 40 S15 50 Hi 60 e 70 S 80 & X
N R T TR T T
108.
Let the purchase price of liquid soap be Zx.
GST 18%.
- GST=xx—S _zi&
100 100
, . . - 18x\_ 5118x
.". the purchase price with GST—?(x+ 100)—:\’—100 .
The purchase price of liquid soap with GST is 9440. ... (Given)
I8 _g440
100

© x=9440 ><%=80x 100=%8000.

.". taxable value is ¥ 8000.
Input tax credit (ITC) by party 4=3(9440 — 8000)

=3 1440 .. (1)
Let the selling price of liquid soap be Iy.

18 L 18

GST 18%. .. GST=yx—=
100 100

118y

100

.. selling price with GST=?(y+%)=?
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The selling price of liquid soap with GST is I10620. ... (Given)
- U806
100

- y=10620 x%: 90 x 100=3 9000

. taxable value is ¥9000.
GST collected on selling by Party 4 from Party B=3 (10620 —9000)

=31620 .. (2)
*. output tax by Party 4=31620
GST payable= Output tax— ITC
=3 (1620 — 1440) ... [From (2) and (1)]

=3 180

Now, CGST= SGSTzal  GST

L 180=790
2

Ans. The amount of CGST=the amount of SGST=390 to be paid by Party A.
109.

Let the total number of marbles in the bag be x. ", n(S)=x
The probability of picking up a green marble is %

"G M@ 1. o
S x "3 O3 (D

The probability of picking up a white marble is %

NN _nN_ 1 x
P(WJ—H(S) et Con(W) - .. (2

The number of yellow marbles is 10

P(G)=

" §+§+ 10=x

O 3x+4x+120=12x ... (Multiplying both the sides by 12)
L Tx+120=12x

L 12x=Tx+120

L 12x—Tx=120

" Sx=120

x=% Cox=24.

Ans. The total number of marbles in the bag is 24.
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110.

Let the length of the square pool be x m. o

Then the length of the footpath is

(x+2+2)=(x+4) m

The area of the footpath = the area of the outer square— the Pool

area of the pool. N

.". the area of the footpath= (x +4)>—x? ‘m

From the given condition,

(x+4)>—x2=21% of x? ———— (@ +4)m—r

Cox2 4 8x+ 16:x2=%xx2

. 8x+ 16:21 :)B

", 800x + 1600=21x" ... (Multiplying both the sides by 100)

. 21x°—800x— 1600=0 21x 1600=21x40x 40

" 21x>—840x + 40x— 1600=0 = 840x40
—21x1600

" 21x (x—40) +40(x—40)=0 /\
" (x—40) 21x+40)=0
x—40=0 or  21x+40=0

_40

21
But the length cannot be negative.

—840  +40

© x=40 or SR—

" x=—ﬂ is unacceptable.
21
o x=40
The area of the pool=x2=(40)’>= 1600 m°.

Ans. The area of the pool is 1600 m’.

111.
Let the first term of the A.P. be a and the common difference be d.

t=a+(n—1)d ... (Formula)
L h=a+(2-1)d
L h=a+d .. (D)
t=a+((7—1)d
L t=a+6d .. (2)
From the first condition,

b+ 1,=35 .. 3)
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L a+d+ a+6d=35
. 2a+T7d=35
. 2a=35-7d

_35-7d
2

The product of the 2nd and 7th terms is 250.

(a+d)(a+6d)=250

s (35 7d )(3527d+6d) 250

35— 7d+ 2d) (35— 7;1+ 12d)=250

-
(5 54y

S (- d)><— (7+ d)=250

(1—d) T+ d)=40
" 49— d*=40 co—d’=40—49
2= 9 o dt3.

But the terms are in ascending order.
Substituting d=3 in equation (4),

_35—-1703) . 35-21 .14
a=——— Soa=——— Soa

2 2 2
Now, a=7 and d=3.
n

Sn=§[2a+(n— 1)d]

S, 221 [2><7+(21—1)><3J
21
2
2

[14+20x3} 221 [14+60}
|

=—xT74=21x37
2

8, =777

[u—

Ans. The sum of first twenty-one terms is 777.

112.

.. |[From (1), (2) and (3)]
. @

.. [From (4)]

. (Multiplying both the sides by %)

-9

.. (Formula)

.. (Substituting the values)

For drawing a frequency polygon take a class preceding the lowest class with frequenc

zero and a class succeeding the highest class with frequency zero.
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Class Class mark Frequency Coordinates of
[Speed (in km/h)] (Number of students) points
10-20 15 0 (15, 0)
20-30 25 6 (25, 6)
30-40 35 80 (35, 80)
40-50 45 156 (45, 156)
50-60 55 98 (55, 98)
6070 65 60 (65, 60)
70-80 75 0 (75, 0)
Y Scale : On X-axis 1 cm =10 km/hour é
On Y-axis 1 em = 20 students ;
(45, 156)
=
Y 100 (55, 98)
§ e
qf E ISI(I}I (35, 80)
2T
E 50 (65, 60)
"
- (25, 6)
15,0) 7 75,0) I
{ ::)~# . ::( )::
X HH 0 15 B 25 HHH 35 HHH 45 B4 55 B 65 HE 75 X
3 Speed (in km /hour)

113.

Let the first term of the A.P. be ¢ and the common difference be d.

mth term is L, and mth term is ,

mth term=a+ (m—1)d

La+(m—1) d=l
n

... (Formula)
... (Given) ... (1)

... (Formula)

... (Given) ... (2)

nth term=a+ (n—1)d

a+(n—yd=L
m

Subtracting equation (2) from equation (1),
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at+(m—1)d = .. (1)

S|l— 31~

a+n—1)d =

)

(m—1) d—(n— l)dz_l__l
n

m

L dlm—1—(n—1)]=—

mn
dm—1—n+1)=2"2
mn
2ﬂm—m=m_n
mn
" az’=L ... [Dividing both the sides by (m—n)] ... (3)
mn
Substituting d=—1 in equation (2),
mn
La+(n— 1)d=—l
m
La+(n— l)><L=—1
mn m
. n | |
Lat———=—
mn mn m
1 n_ 1
m mn mn
g=t=n+tl a=L o (@)
mn mn
mnth term= a+ (mn—1)d ... (Formula)
=i+(mn— 1)><L ... [From (4) and (3)]
mn mn
=l+”m_ 1
mn  mn
_ltmn—1_mn_ I
mn mn
.. mnth term is 1.
114.
Comparing equation (p— q)x*>+(g— r)x+ (r— p)=0 with ax>+ bx+ c¢=0,
a=({p—q), b=(q—r), c=(r—p)
The roots of the given equation are equal.
. b*—4ac=0
(g—-r’—4p—q) (r—p)=0 ... (Substituting the values of @, b and ¢)

LG =2qr+ 1t —A(p—p*—qr+pg)=0
L@ 2qr+r—dp+Ap+4gr—4pg=0
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AP —Apg+q* —4mp 4 2qr+ 17 =0
L Qp—qy —2rQp—q)+r’=0

L (2p—q—ry=0 . [@*—2ab+ b= (a— b)’]
" 2p—q—r=0 ... (Taking square root)
. 2p=q+r.

115.

To draw the frequency polygon, we take two more classes. The class preceding the -
class and the class succeeding the last class, each with frequency zero.

The table to draw the frequency polygon is as follow :

Frequency Coordinates of
Class Class mark of marks (Number of == poIs
250-300 275 0 (275, 0)
300-350 325 25 (325, 25)
350400 375 35 (375, 35)
400450 425 45 (425, 45)
450-500 475 40 (475, 40)
500-550 525 32 (525, 32)
550-600 575 20 (575, 20)
600-650 625 0 (625, 0)
HXI(I Scale : X-axis : 1 em = 50 marks i
. Y-axis : 1 cm = 5 students
50 "
FHH 425, 45)
45 1
I:(I}I (475, 40)
35 (375, 35)
F N (525,32)
30
5 E (325, 25) ]
g
& 575, 20
°H20 : )
bgen
i 15
£ S
o -
|I|5|| I
(275, 0) ‘(.t?%E.)'. O.)‘ ;
X HEH 0 250 HF 300 H 350 = 400 E450§ 500 T 550 1= 600 H 650 5 X
T Y R e Marks P
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