MATHEMATICS (STANDARD)

SOLUTIONS
SAMPLE QUESTION PAPER

CBSE Class X Examination

=  9?-10y+1=0

a CAY
Sectlon A = 9y2_9y_y+1=0

L© 2@ 30 4 ( Hy-DH-1G-1=0
5. 6.@ 1. 8. (b G-DO-D=0
9. () 10. (b) L
Fill in the blanks Y70y
1. k=8 3¥=1
Explanation = x=0
Given equation is x> = 3x + k— 10 = 0 or 3 123,2
Here a=1,b=-3andc=k-10 9
c x=-2
Product of roots = " 14. c=6
Explanation
_2=ﬂ ¥ -5x+c=0
! Here a=1,b=-5andc=c
= k=8
12. k=-11 © arpe 2 os
Explanation a
Putting x =3 in 3x> (k— Dx +9 =0 a+B=5
33+ (*k-1)(3)+9=0 Adding $=B=L o1 623 p=2
27+3k-3+9=0 200=06
3k =-33 c
k=_11 Now product of roots o = ”
13. x=-2 ¢
Explanation 3x2= 1
Given equation is 3% + 3% = 10 c=6
= 3¥.372+3%=10 15. k=6
Explanation

1
x —
= 3 x9+ 3% 10 For infinitely many solutions

Let 3=y 2 3.5
1 4"k 10
9y+;=10 N k=6
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Answer the following.
16. Applying pythagoras theorem.

TN

PO’ =32+ 47
=25
RS PQ =5 units
17. Cos (40 + 0) —sin (50 — 0)
=cos [90 — (50 — 0)] —sin (50 — 6)
= sin (50 — 6) — sin (50 — )
=0
18. sin 43° cos (90° — 43°) + cos 43° sin (90° —
43°)
=sin 43° . sin 43 + cos 43° cos 43°
= sin” 43 + cos” 43

=1
A
19. P ()
B
Given ZAOB =130

Also ZAPB + ZAOB = 180°

s ZAPB = 180° — 130° = 50°
20. sec O +tan 0 = x .. ()

Rationalising

(sece+tan9)>< (secO—tan0) .
1 (secO —tan 0)

sec>0—tan> 0 X

secO—tan© 1
(sec? @ — tan’x = 1)

... (i)
from (i) and (ii)

1
=secO—-tan O = —
X

sec O +tan 0 = x

1
secO—tan O = —
X

1
Adding 2 sec 6 = x + <

2

x +1
2sec 0=
2
x +1
0=
seC 2x
Section ‘B’
21. LCM (p, ¢) = a’b’ [%]
HCF (p, q) = ’b [%]

LCM (p, ¢) x HCE (p, ¢) = a’b*
= (@’b’) (@’ b) = pq 1]
22. (i) Let the cost of one book be T x and that of
one pen be T y. Then,

Cost of 5 books + cost of 7 pen =3 79

= Sx+7y =179 (D)
Cost of 7 books + Cost of 5 pens =3 77
= Tx+5y =77 (i)
Adding (i) and (i),
Sx+7y =179
+7x+5y =77
12x + 12y = 156
12(x +y) = 156
157
xX+y= E =13 [2]
100(x + y) = 13 x 100 = 1300%

.. 100 books and 100 pen will cost 1300 . [1]
(#7) Pair of linear equation in two variables. [%4]

23. First 8 multiples of 3
3,6,9, 12, 15, 18, 21, 24 [1]
S=3+6+9+12+15+18+21+24
Thses numbers are in A.P.
where a=3,d=3andn=28

S = %[2a+(n—1)d]

Sg = %[2x3+(8—1)3]
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Sg=4[6+21]
Sg=4x27=108
-. Thus, sum of first 8 multiples of 3 of 108. [1]
P Q
| |
T T

24, A

(27 _2)

B
(_77 4)

CBSE Topper’s Solution, 2016

P dividesAB 1:2
Coordinates of P are : (-1, 0)
Q is mid-point of PB
Coordinates of Q are : (-4, 2) [1]
[CBSE Marking Scheme, 2016]

[l

e I

?\). U ot — — E— L
N Lt AB, %Mmy é;m/éuﬁx__w’—z) (=74 A
| A(2,-2) cmd (-7,4) . —

i P&@_m

,ey Dlsschsnn , tbum, _
dx(o{_olu RB wn patie 142 R QO v /7,a1w

,74%;&546&&&%%%4’ - v
= ¥ty Ry MYyt YA
MOt d Mmin
P(r,g) = 14774 2422 g 1y- AN 4+ 2¢-2
° > d >
Py) = =T+4% omg 4-4
3
e oey- -1, olﬁ/
e CDC-x’,ta/') = 2%-7412 el Y= 2% 4+T1%2
>

3

@(viqu,/h

142 amdd 8-2
)

3

f&(ﬂ;’) =(- 4

25. Total number of all possible outcomes = 20
Numbers multiple of 3 are : 3, 6,9, 12, 15, 18
[
3,6,7,9,

Numbers multiple of 7 are : 7, 14

Numbers multiple of 3 of 7 are :

12, 14, 15, 18

Let A be the event that the number on the

drawn ticket is a multiple of 3 or 7.

Then, the number of favourable outcomes = 8
P (that the drawn ticket is a multiple of

30r7)=P(A)=2—0:5 [

26. Possibilities are HH, HT, TH, TT [11

PHHorTT) = [

ENI N

2
Section ‘C’

27. Let us consider two numbers 225 and 60
We obtain 225 =60 x 3 +45
[ e
60 =45x1+15
[ e

1]
225 > 62]

60 > 45]
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28.

29.

45=15%x3+0
[» 45> 15]
Thus,HCF (225, 60) = 15 [1]
Also, 225 x5—-10x = 15
= 10x = 1125 -15
1110
= x = T_Hl [1]

Since two zeroes are 3\/5 and —3\/5,
therefore (x—3\/§)(x+3\/§)=x2—18 is a

factor of the given polynomial.
Now, we divide the given polynomial by
x* - 18.
So,dx* + x? — 72x% — 18x = (% - 18) (4x* + x)
= (&~ 18) [x (4x + 1)]
[

= (x—3\/§)(x+ 3\/§)x(4x+1) [1]
The other zeroes of the given polynomial are

1
d—. 1
0 an 1 [11

D(1, 2)

A2, 1) B(a. 0)

ABCD is a parallelogram

diagonals AC and BD bisect each other
Therefore

Mid point of BD is same as mid point of AC

a+l1 g —2+4 b+1
= 2 72) - 2 7 2
a+l 1 d b+1_1
= —2 = an —2 =
= a =1, b = 1. Therefore

length of sides are /10 units each.
[CBSE Marking Scheme, 2016]

Expert’s Solution:

We know that diagonals of parallelogram
bisect each other.

D D
(1.2) (4, b)

A B
(-2, 1) (a,0)

Midpoint of diagonal AC

244 1+b 1+b
— | =L~ [%]
2 2 2
Mid-point of diagonal BD
a+1l 0+2 a+l
> )= ! ]

Mid point of diagonal AC = mid point of
diagonal BD

a+1
2

1

2=a+1 and 1+b6=2
a=land b=1

\/(xz_xl)z'i'(yz_yl)z.

AB
= [J(1+2)" +(0-1)°
- No+1] =10 uni
Jeo ) +0s 9]

BC
= J(@-1)"+(1-0)

‘\/ﬁ‘ :\/ﬁ unit

ABCD is a parallelogram (Given)

AB = CD = \/E unit 3]
BC = AD = 10 unit [%]
OR

3
Given, AP = 7 AB
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3
AP = — (AB + BP)

=
= 7AP = 3AP + 3 BP ]
N 4 AP = 3 BP
AP 3
= BP 4
= AP:BP=3:4 (]
< >e 4 >
A(-2, -2) P(x, y) B(2, —4)

Now, coordinates of P

_ [3><2+4><(—2)’3x(—4?)):;1x(—2)]

[by internal section formula]

77

6-8 —12-8) (=2 —20
SRR A s

30. c
F
p ‘Q
D‘ E
A ! B

(i) AABC ~ ADEF

or,
also

or,
(@)

and

or,

ZA = /D
(corresponding angles)
2/1 =222
L1l =22
/B = ZE
(corresponding angles)
AAPB ~ ADQE [11
(by AA similarity)
AP AB
PO = PR [
DQ DE
AABC ~ ADEF
ZA = /D
£ZC = LF
2/3 =2/4 or, Z3=/4
ACAP ~ AFDQ [11
(By AA similarity)

OR

1,000

@)

v
S

Distance covered by

1,300 vE

[

first aecroplane due North

after two hours = 500 x 2 = 1,000 km.  [%]

Distance covered by second aeroplane due East
after two hours = 650 x 2 = 1,300 km. [2]

Distance between two aeroplane after 2 hours

NE = |JON? + OFE

= /(1000)’ +(1300)°
= /1000000 + 1690000
= 2690000
= 1640.12 km
31. Expert’s solution :
Given, 4 than 6 = 3

A

1 0

B C

Find the value of =

48in0—cosO6+1
48inO+cosO—1

Given, 4tan 6 = 3
t e—é 1
an =7 [1]
AB 3
BC 4

AB =3k and BC = 4k

In AABC,

/B = 90°
AC? = AB? + BC?

(By Pythagorus theorem)
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32,

= (3k)® + (4k)?

C = 9k? + 16k% = 25Kk°
AC = 5k
6 AB 3k 2 s
SnO=acTs s M
o BC_%_4
CsU=Ac sk 5
3 4
4sin @ —cosO+1 4xg_g+1
4sin®+cosO—-1 ~ 3 4
4x=+—--1
5 5
24,
_ 5 5
5 5
12—4+5_E
T 12+44-5 11
4sin0—cosO+1 13
4sin@+cosO-1 ~ 11 a
OR
LHS COSA sin A
“ 1-tanA 1-cotA
_ CO§A + sin A [1]
1_(smA) 1_(COSAJ
COSA sin A
_ cos® A sin? A
" cosA-sinA  sinA-—cosA
B cos’ A B sin® A ]
T cosA—sinA  cosA—sinA [
_ cos® A—sin* A
cosA —sin A
(cosA—sinA)(cosA+sinA)
- (cosA—sinA)
= cosA+sinA
=sin A+ cos A =RHS [1]
‘We know, AC =r

In AACB, BC? = AC? + AB?

33.

. BC = AC\2
(- AB = AC)

[l

Required area = ar (AACB) + ar (semicircle
on BC as diameter) — ar (quadrant ABPC)

1 1 2 1,
——XrXr+—XnX| —— | ——T7r [11
2 2 2 4

r m _m
T2 4 4
2
2 2

[l

[CBSE Marking Scheme, 2018]

Volume of metal in 504 cones

_504><1><22><§><35 3 cm
3 7 20 20
4 22
.. Value of sphere = —X—Xr [11
3 17
= 504><1><22><£><35 3
3 7 20 20
i><2><r 1
=377 =
r=10.5 cm. diameter = 21 cm
22 21 21
Surface area= 4X—X—X—
7 2 2
= 1386 cm” [1]

[CBSE Marking Scheme, 2015]
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34.

CBSE Topper’s Solution, 2015

Diamery oy a Ceve = 3g0om

> vudiug(R) T 3 D

PUS of (ome = h =

>

Hed, S04 tones o welked Yo foym 4 Spheu.

Let

ocdus o) spheu = R

“NOW Va\?"a‘@ Sphewt =

VoI® ofy Loy Lowes

oY, ] 426 N
4 ARD = ZOUX 1w 2 35 x ol
x > X0
o, R = |26 XBXx 35x3E = X7 my_%xg
) XS, &
/ , ' - U
/ Oy = 3‘—@(7){3;«376 = X3 = 2 om
N 2X2XDY 2.
- Dicmeder = 2R = 2x2 = 2 um -
4P o henushhew = 4R
. SATX Ux 2 = 22x21x2)
z e e “'ﬁ v.,_'a.,,, e e . et e e . -
v = LEXY
P =386 ot
OR Volume of water required to irrigate the field
Let the area that can be irrigated in 30 minute 8
be A m>. = Axﬁm (i) M1
Water flowing in canal in 30 minutes .
Equating (i) and (ii), we get
1
= [ 10,000x— |m = 5000 8
( 2) " Ax = 45000
Volume of water flowing out in 30 minutes = _ 2
(5000 x 6 x 1.5)m> = 45000 m® ...(0) [1] A = 562500 m*. L
[CBSE Marking Scheme, 2018]
Salary (in thousand ) No. of persons (f) cf
5-10 49 49
10-15 133 182
15-20 63 245
20-25 15 260
25-30 6 266
30-35 7 273
35-40 4 277
40-45 2 279
45-50 1 280 [2]
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280

N _ 20 4
2

2
Median class is 10-15

h(N
Median = l+—(——CJ
fl2

= 10+i(140—49) = 10+ﬂ =13.42
133 133
Median salary is ¥ 13.42 thousand or I 13420
(approx) )|
[CBSE Marking Scheme, 2016]

Section ‘D’

35.

S5—x
x+2y=5ory=
2

X 1 3 5

y 2 1 0 [1]
2x - 3y=-4

2x+4

Or, y = 3

X 1 4 -2

y 2 4 0 [1]

lines meet x-axis at (5, 0) and (-2, 0
respectively.
[CBSE Marking Scheme, 2015]

2x + 3y =—4

OR

Let the time taken by the tap to fill the tank
of smaller diameter = x hours

Time taken by the tap of larger diameter
to fill the tank = (x — 9) hours

Work done by the tap of smaller diameter

in one hour = ; [2]

and the work done by the tap of larger

diameter in one hour = —9

Thus, the work done by the two taps together
in 1 hour

1 1
= —+

x x-9

[%2]
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36.

x—=9+x 2x-9
- x(x-9) = x(x-9) ]
The two tap together can fill the tank in
x(x-9)

hours.

2x-9

According to the information,
—x(x—9) = 6 hours (given)
2x-9

= x> —9x = 12x-54
= X -2lx+54 =0 [1]

= x*-3x-18x+54 =0
=>xx-3)-18x-3) =0
= (x-3)(x-18) =0

= Either x-3 =0
or x—18 =0
= Either x =3 or x=18 [1]

When x = 3, then the tap of smaller diameter
can fill the tank in 3 hours and the tap of the
larger diameter can fill the tank in 3 — 9 = -6,
which is rejected as time to fill the tank
cannot be negative.

When x = 18, then the tap of smaller
diameter can fill the tank in 18 hours and the
tap of the larger diameter can fill the tank in
18 = 9 =9 hours.

A
D
B C
Given : In triangle ABC,
ZABC = 90°
To Prove : AC? = AB? + BC?

Construction : Draw BD 1 AC
Proof : In AABD and AABC,
ZABC = ZADB =90°
(By construction)

/ZBAC = ZBAD
(Common angle)

AABD ~ AACB [1]
(AA Similarity)
AB _ BD_AD
AC ~ BC AB
AB _ AD
AC ~ AB
AB? = AC xAD ...>i)

11
In AABC and ABCD
ZACB = ZBCD
(Common angle)
ZABC = ZBDC =90°
(By construction)

AABC ~ ABDC
(AA Similarity)
AB BC AC
BD - DC BC
BC AC
DC ~ BC

BC? = ACxDC ..(i)) [1]
Adding equation (7) and (ii),
AB? +BC? = AC x AD + AC x
DC
AB? + BC? = AC (AD + DC)
AB? + BC? = AC x AC
AB? + BC? = AC? [1]
OR
Given : A AABC, in which AD is the median.
To prove : AB? + AC? = 2(AD? + BD?)
Construction : Draw AE | BC.
Proof : In right AAEB, we have
AB? = AE? + BEZ  ..())
[By Pythagoras Theorem]
In right AAEC, we have
AC? = AE? + CE? ...(>ii)
[By Pythagoras Theorem]
Adding (7) and (ii), we get
AB? + AC? = (AE? + BE?)
+ (AE? + CE?)
= AB? + AC? = 2AE? + (BE? + CE?)
(i) M1
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In right AAED, we have

[

|
B D E C
AD? = AE? + ED?
[By Pythagoras Theorem]
= AE? = AD>—ED? ..(iv)

From (ii7) and (iv), we get
AB? + AC? = 2(AD? - ED?) + (BE? + CE?)
= 2AD? - 2ED” + BE? + CE?
=2AD? + (BE? - ED?) + (CE? - ED?)

CBSE Topper s Solution, 2016

37.

= 2AD? + (BE + ED).
(BE — ED) + (CE + ED) (CE - ED)
= 2AD? + (BE + ED).BD
+ DE.(CE - ED)
= 2AD? + BE + ED). BD
+ BD.(CE - ED) [1]
[~ BD = CD]
= 2AD’+BD(BE+ED+CE-ED)
= 2AD? + BD.(BE + CE)
= 2AD? + BD.BC
= 2AD? + BD(2BD)
[-.- AD is median]
= 2(AD’* +BD? [1]

Correct Construction. [4]
[CBSE Marking Scheme, 2016]

w4, ,?‘//) ,97! /M//ffm

j !;ﬂ ;sA/;rj_—; 1'— Sarawo Lose RBC= S S(mo
ﬂ/{\ b Al=3em s en i
X SMp2— Jem AB L AC

/T

I

a8 A, Ldﬁ.b?.»—- Aaw oeuls aaaghy XBLC A

| ¢
')g/l/mﬁ 41004/»11‘ /F"ga) ot

gy C
/,ou,a./ A/ufnmu 7,&/14 B,C

: :
‘hfxf Ldﬂﬁ"/fﬁ/ R cbhana 7t 20 24

S \ ,bhaz‘ 'n/fuf BC at
}i---*; (A't% S -Femn ¢’ o!/Law/I AC ,Ahat rred ABadin*
it N\ kA Re! M tuvcond, A
38. A = AB = BC [1]
1 AB
Also, tan 30° = ——=———
10om J3 BC+CD
B = L — i [1]
. V3~ AB+CD
Let AB be the tower and ships are at points = AB +CD = 3AB
C and D.
aB = CD = AB(v3-1)
tan 45° = £~ = 100 x (1.732 - 1)
= B_C = 1l [CBSE Marking Scheme, 2018]
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39. [Slant height conical part

(2.8)" +(2.1)" =35m 1]

Area of canvas/tent

Cost of 1500 tents

1500 x 92.4 x 120
% 16632000

1
Share of each school = 5><1663200 °

= 2x%x2.8x3.5+%x2.8x3.5 m’ =T 332640/- [1]

“Helping the needy” 1
=924 m? 1] Pine g . r
[CBSE Marking Scheme, 2016]

CBSE Topper’s Solution, 2016
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40.

C.IL f c.f.
0-10 5 5
10-20 X 5+ x
20-30 6 11 +x
30-40 y 1l +x+y
40-50 6 17+x+y
50-60 5 22+x+y
[2]
Here from table, N = 22 +x+y=40 OR
= x+y=18 (D) Modal class = 60 — 80 [11
Since, Median = 31, which lies fi-f
between 30—40 Z = -l+2 — Xh
Median = 30-40 fmh=
edan = 20~ Here, [ = 60, f, = 29, f, = 21, f, = 17 and
N h =20
E_C.f.
Median = [+ Xh 29-21
=60+———x20
f Mode 2%29-21-17
60+—8 %20
20—(11+ =
- 31 = 304 222D g 5838
y =60+8=068 [1]
(9-x)x10 Empirical relationship = Modc'e
= 1= —— = 3 median — 2 mean
Y Mode = 68 and mean = 53 (given)
= y =90~ 10x B 3 median = mode + 2 mean [1]
10x +y = 90 (D) [1] 3 median = 68 + 2 x 53

On solving eqn. (i) and (i7), we get
x=8andy=10 [1]

174
Median = T =58

Hence Median = 58. [1]
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SOLUTIONS
SAMPLE QUESTION PAPER

CBSE Class X Examination

12. AB= 642 cm
Explanation
AC = BC (Isosceles A) Applying Pythagoras
theorem

Section ‘A’

1. (a) 2. (a) 3. (b)
4. (b) 5. (b) 6. (a) 7. (b)

2 2 2
8. 9. (@ 10. (b) AB®=AC? + BC

0 AB*=B*+6°
Fill in the blanks AB? =36 + 36
" =_§ AB*=2x 36
Explanati A= o e
xplana 101'1 ' 13. 6 =126°
If three points are collinear, then area of Explanation

triangle formed by them is zero.

7
Area of sector = 2—0 Area of circle

1
A= 3 [x; vy = 3) + X55(y3 = ¥))
+ x,(y, — 7
3 y2)] ixnrz — L
1 360 20
0= E[k(3k— 1) + 3k(1 - 2k) - 0=126°
+302k-30]=0 14, 16
0 =3k> -k + 3k — 6k> — 3k 9
Explanation
A
4
Given: L - 6—
v, 27
==} —TH ~ (4j3
Spy A3
B " c 3 .
6 i 4 3
Bk —k=0 r =(§j
—k[3k+1]1=0 r 4
1 ho_ 4
= k=—= £ 3

3 S dn _ 12_@2_&
s, 4nr \n 3) 9
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15. 0

Explanation

cosec (75 + 6) —sec (15-6)

=cosec (90 — 15 + 0) —sec (15 -0)
=cosec [90 — (15 - 0)] —sec (15 -0)
=sec (15-0) —sec (15-0)

=0

Answer the following.

17.

18.

19.

" 1+cot’ 0

l+tan2 0 As 1+tan’ 0 =sec’ 0
1+ cot? 0 = cosec’0

sec’ 0

cosec’0
1 sin’ @
3 X
cos” 0 1
= tan® 0
Sp =ap® + bp
S;=a()* +b()=a+b
S, = a(2)* + b(2) = 4a + 2b
Clearlya, =s,=a+0

and a; +a,=s,=4a+2b
ay=4a+2b-a-b
ay=3a+b
Now common difference = a, — a,
=3a+b-a-b=2a
Letoo=-2and B =3
Sumo+B=-2+3=1
Product o = (-2) 3) = -6
.. Quadratic polynomial = X —8x+P=0

= X¥-x-6=0
Now comparing a + 1 = -1
= a=-2
b=-6
The given equation T2 —12x+18=0
Here a=7,b=-12and c = 18
-b 12
Sum of roots = — = —
a 7
c 18
Product or roots = — = —
a 7
. 12 2
Ratio= —=—
18 3

20. x> —4x+3=0
X -3x-x+3=0
x(x=3)-1x-3)=0
x-3)x-1)=0
x=3,1

Section ‘B’

1717  1717x2 3434 3434
203 A3ocd 3 =3.434 [2]
2°%x5 2° %5 10y> 1000

21.

22. Given, system of equations is
2x+3y =7

and(a—Dx+(a+1Dy=3a+1
On comparing these equations with
ax+by +c;=0and ayx + b,y + ¢, =0,
we get, a; =2,b,=3,¢,=-7
and ay,=(a-1),b,=(a+1),c,=-CBa+1)
For parallel lines (no solution), we have

a b ¢ 2 3 =7
B R = #
a, b, ¢, a-1 a+l —-(Ga+l)
= 2@a+1)=3a-1)
= 2a+2=3a-3
= a=>5 1]
3 7
Also. 7T % 3a+1
= 9a+3#T7a+7 soa=5
2a # 4
a#?2 1]
23. Given A.P. is -6, -9, -12, —15 ...
Here, a = -6,

Common difference (d) =-9 + 6 = -3 [11
.. 11th term of the given A.P. -6, -9, 12, 15...
T =a+(n-1)d

n
T, =-6+11-1)(-3)
I1=-6-30
=-36 [1]
24. PA? = PB?
=@ -5+ (- 17 1]
=@+ 1>+ (-5
= 12x = 8y
= 3x =2y [1]
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CBSE Topper’s Solution, 2017
PA =P

Pp? = °?®> —
by distance &11‘[{‘*\“’,,,,,,

= (5-2)% 4 C1y>? = () F
16— \0x At Ax= 293yt e Xy

25. Here, total number of playing cards = 52 28. Let o, B, v be the zeroes of the given
Number of red cards and queens =26 + 2 polynomial f(x), such that
=28 [%] a+B=0
.. Number of cards other than red cards and _coefficient of x*
queens = 52 — 28 =24 [l sum of zeroes = coefficient of x’
Required probability of getting neither a red »
246 = o+B+y= T
card nor a queen = 5—2 = E [1]
= 0+y=-4 [oe + B =0]

26. Total no. of pens = 144
Defective one = 20
Good ones = 144 - 20 =124

Y=-4
Product of zeroes

) Probability of hasi 124 _ 31 —constant term —(-36) 36
(i) Probability of purchasing pen = 144 36 = coefficient of ¥* oy = 1
11
.. - . o) (—4) = 36 [1]
ii) Probability of not purchasing pen
(@) Y P &P - 40 =36=0’=9=a=13
_ A5 Now, oa+Bf=0, =13
T 144 36 a
Hence zeroes are 3, -3, —4. [1]

29. [Here
Section ‘C’

27. 1 x2x3%x4x5x6x7+5=5(1x%x2x3
X4dx5x6x7+1) [1] —12_6k+9=0 [1]
=5 (1008 + 1)
=5(1009) [1]
=a composite
number
[ product of two factors]  [1]

%{(k +D)(B+k)+4(k-1)+7(4)}=6 [1]

Solving to get k=3 [1]
[CBSE Marking Scheme, 2015]
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Crvenshens vHees of & hiamgle be T
AUHM) (B4~ ) Ound k)
Mv@n, O\'Y(APFBC)” 6$9, owifs’
H = K‘H)
= ’X@,:-J, YD =K
Now, @y CAafRO = L oy (ya-gs)* Xalys g0+l ar:n))

o, B = ,%J(k*p(“5+K)+ kD47 U143 |

N R

T =] Pl %))a/q’wg

oY, |10 = v 'zk"g cHL“fQL%

o, K2_g -2 =0

O 2T+ 9 =0, Whith 18 o Quad eqY,
oy k- 3k-3Kt Qo

7 _'/6“” K(K-3)-3 (k=3)=0 —

v () e o

oy, K-3 =0 | oy cg =0
— @w oy ,,—A,gw,‘ O“rl k —
k=5
OR = 24 sq. units. 1]
Diagonals of a parallelogram bisect each other.
= 2 2 .
So, mid-point of AC = mid-point of BD AB =/(2-1)’ +(3+2)* =~/26 units
1+k 2-2 2-4 3-3 ar(ABCD) = base x height = AB xh
’e’(2’2j=(2’2j So, 24= /26 xh
(h0) - . 1
= 5 0) = L0 0, =" Jag Units 0]
(1+k) 30. [Construction: Draw AP 1 BC
ie., 5 = -1 A
i.@., k = _3 [1] :
__A0.2) B(2, 3) !
i :
! 1
! I
! I
hy !
: il [1]
1 B D P C
! InAADP, AD’= AP? + DP?
2 _ Ap2 2
D(-4, -3) Ck, 2) AD AP2 + (BI; BD)
Now ar(ABCD) = 2 Area of AABD AD? = AP? + BP )
+ BD“ - 2(BP)(BD) [1]
1 2 2 2
=2x 5 x [1(6) + 2(=1) —4(=5)] As AP- + BP“=AB
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AD? = AB® + (1Bc)2 —Z(EJ(EJ
3 2 3

AD? = ZABZ("BC—AB)
=9 +BC=

9AD? = 7AB? 1]
[CBSE Marking Scheme, 2018]
OR
Proof:

In quadrilateral ABCD,

A0 _co .

BO ~ DO (Given)

A0 _ BO |
or, co = Do (D) 1]

Draw EO || AB on

D C

v

[

A > B
In AABD,EO| | AB (By construction)

AE & By BPT i
= = Do (By BPT) ...(ii)

From eqns. (i) and (ii),

AE _ A0
ED =~ CO

In AADC AE A9

! "ED ~ CO

or, EO || DC (Converse of BPT)

EO || AB (Construction)

AB || DC

31.

or, In quad. ABCD, AB || DC
or, ABCD is a trapezium.

[l

Hence Proved.

LHS

1 sin® (90°—9)
sin’ @ cos”(90°-0)

1 sin® (90°—6)

sin’ @ sin’ @

1 cos’ 0

sin’® sin’ O

1—cos* 6

sin’ @

sin’ 0

)

=1

= sin® © + cos’ O

= sin” @ + sin? (90° — 0)

AB = BC=CD=AD
= AC=BD=2r
3.14 2 =1256 = r=20cm

1
Area = EX4OX4O: 800 cm’

cosec? 0 — tan” (90° — )

[l

[l

[l

[l

[l

[

[CBSE Marking Scheme, 2015]
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An (mw \ Hh Centve o,

) A@ c)> is 0 ~yhombua r//’fx' o

A we how  that oUo@onoug OUO R WD i

L

- ﬁ/ O i 5

7 _Ac and 8D mMRmie%homm<ﬁﬂ. ST
Mow, oy OI’K) = 12¢8 ol :

[ — _,.M-,A_.,._-.W“G,ﬁ/ ﬂg g —————————— S

AR . O TR
AT L I Sl <51 -

S
- Mﬁ.:iw/, .;> (\D' =—O5\v I
oy - et B b ey
/T 5 o NN
“T@?xﬁa%mus of vhombus - = Rxod om
~Yowm 7
cxxeq % Thombus A =l ¥ yor(o
e e /é%oun
33. Heap of rice is cone shaped: 22 22%150.0
. . _ = —x12x12.5 =
Diameter of its base = 24 m 7
Height of cone =3.5m 3300
(o] -y
Canvas cloth = 471.43 m? (Approx) [11
OR
N\
R VN
AT B E
In AOAP OA” = OP? + AP?
= (12 + (3.5)°
= 144 + 12.25 = 156.25
OA() = 15625 =125cm  [1] Q )
1 «<—3m—>
Volume of cone = gnrzh (1] Area of canvas neerged
- %x%x12x12x3.5 —2x%x(1 5)x21+%x15x28 2]
= 2x4x12x%x0.5 22 22
- 22><2><312=528 m 1] = 7[6.3+4.2]=7x10.5=33 m’ [1]
.. Volume of cone = 528 m
Canvas cloth is required to just cover the heap cost = 33 x 500 =¥ 16500 [l
= C.S.A. of cone = mrl [CBSE Marking Scheme, 2016]
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34.

CBSE Topper’s Solution, 2016

- - 3
Zolidic Y )
= 2 0a%" -
_'ltzf.al_,éamzm4 lhl_guu‘//)/ = 2nrh+ Y
nyl 2h+4)
A 22% 3 4.2+ 2.8 =
=243 242 ]«m
.__: - 1 q B —— R -—m—‘i‘_ S SR R
D 2243 % F.6m T 33wm™
=5 "
Zetad cout @ Fson/m?* ;@é%’)( s6v
Height Frequency c.f. 50-36
100-140 22 22 = 180+(—18 jx40
140-180 14 36 14x 40
180220 18 54 = 180+
220-260 16 70 = 180 + 31.11
260-300 30 100 Median = 211.11 [11
Total 100 [21
Here, N = 100 q
Section ‘D’
. N
= Median = —thterm 5
2 35, - D2+ 2x+ D2=22x+ D (x=1) ]
100—50tht =%+ 1= 2x+4x% + 1 + 4x
= 57 erm = 4 —4x +2x-2
So,Median Class = 180 — 220 =x* +4x +4=0 [1]
N = (x+27°=0
' E—C.f. = x=-2 [1]
Median = [+ 7 xh 1] [CBSE Marking Scheme, 2017]

CBSE Topper’s Solution, 2017

Le} a-) be
224) %’
Y -+ | = Q -
S S . . - I
Yt + 1 =2y /4f7
u2— 243\ = o
J =
Y -y-y*1=0
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4.Cy-D-)1Cy-D=0

) (y-vly-\) =0
A J
*"\J':\ o~ \. o
w, _X-| =9 ovY_x~] o\
2%+ Qx|
x-\ = 2x+) )
—2 = x
=2 ev-T”
{x=—a) ,
OR = (x —2400) (x +2000) = 0
Let the original speed be x km/h. = x—2400=0orx + 2000 =0
Then, reduced speed = (x — 400) km/h = x = 2400 or 2000 [1]

The duration of flight at original speed
( 6000

j hours
X

{ time

The duration of flight at reduced speed

_ distance
speed

( 6000
= x—400 (D)

Since, the difference between these two

j hours

o1
duration is EhOUTS .

6000 6000 l
x—400 x 2

6000x — 6000 (x —400) 1
- x(x—400) ~ 12000
6000{x — (x—400)} 1
= =
x(x—400) 12000
x—x+400 1
= =
x(x—400) 12000
400 1
- x(x—400) ~ 12000
= x (x — 400) = 4800000
= x* - 400x — 4800000 = 0 [1]

=1 — 2400x + 2000x — 4800000 = 0
[by factorsation]
= x(x — 2400) + 2000 (x — 2400) = 0

Since, the speed of aircraft cannot be negative
So, x = 2400
Hence, the original speed is 2400 km/h.

Original duration of the flight
6000 { . distance }
" time =

= ——= Zlhours
2400 2 speed

36. In AABC, Given that F, E and D are the mid-

points of AB, AC and BC respectively.
A

[l

D

Hence, FE || BC, DE || AB and DF || AC
By mid-point theorem.

If DE || BA
then DE || BF
andif FE || BC
then FE || BD

FEDB is parallelogram in which DF is
diagonal and a diagonal of Parallelogram
divides it into two equal areas.

Hence ar (ABDF) = ar (ADEF)
Similarlyar (ACDE) = ar (ADEF)
(AAFE) = ar (ADEF)
(ADEF) = ar (ADEF)

() [
(i) %]
. (iiD)[%]
(V)[%]

or
or
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On adding eqns. (i), (i), (iii) and (iv),
ar (ABDF) + ar (ACDE) + ar (AAFE) + ar

(ADEF)
= 4ar (ADEF)
or,ar (AABC) = 4ar (ADEF) 37.
ar(ADEF) 1
—_— = — 1
ar(AABC) 4 [
OR
Given : cos o = 3
and OB =cm
D
A o = S C
3
B
In AAOB = T = ﬂ
n ,COS O = 3~ AB
Let OA = 2x and AB = 3x
In AAOB,
AB? = AQ? + OB?
or, (3x)? = (2%)* + (3)?
or, ox? = 4x%+9
or, 5x2=9 [11
9_3
X = 5 5
38.
Hence, OA =2 2[ 3 j 6 cm [11
N = X = —_— | ==
5)°F
d AB =3 3[3j 9cm [11
an =3x=3—F=|="F
5735

So diagonalBD = 2xOB=2x3=6cm

and AC = 2A0

= 2Xi—£cm [1]
5

Given : A circle of radius 4 cm.

Required : A pair of tangents, such that angle
between them is 60°.

Step of Construction :

1.Draw a circle of radius 4 cm with centre O.

2.Draw any radius OA.
3.Draw another radius OB, such that ZAOB
= 120°.

[2]

[2]
[..£P+ £0 = 180°
= 60° + ZO = 180°
= Z0 = 120°]
4. At point A, draw AP perpendicular to OA.

5. At point B, draw BP perpendicular to OB
and let the perpendiculars meet at P, such that

ZP =60°.
Thus, PA and PB are the required tangents.

Let the first average speed of the bus be x km/h.

75 90
_+ p—
x x+10
= 75x+750 +90x = 3 >+ 10x) [1]
= x> —45x-250 = 0 11

Solving to get x = 50 [11
Speed = 50 km/h. [11
[CBSE Marking Scheme, 2017]




22 EXAM MANTRA-CBSE SAMPLE QUESTION PAPER, MATHEMATICS (STANDARD), CLASS - X

CBSE Topper’s Solution, 2015

(Led the mﬂ‘gmujﬁmiq; ot - ofp 381t = ~x o I
Then, R m@n faw gg’}&s

| Now,y sbeed/n%«{ the mnext qmc',m/(/ﬂo)t’m}h"f
jolcen fo_cpver 99fm = f%g_oﬁm

AR
J5 4y 20 =3
=T e T2

o, S s(at)+ EY
A2+ 10% =

W/maf*ﬁx—rso—réim;/ %240
S xley
T o, i) = ¥ Z)QD(’"

o, X240~ 55%~ =z
o, fx’l UB — 20 =0y WWICHh (o o Guad €92
o~y - B0+ BY-2 %0 =0
v Z(X-50) + & A~SOd=0
oy (rx’-—go) (‘)UFSD o

e e
T e ov, s o6

t
= ”t/sp/ (Znvalld)

speed fow = x= o lemfyr

39. Volume of rain water on the roof = Volume of cylindrical tank

22 1
ie., 22%x20xh= 7><1><1><3-5 =h= 4—0m =25cm

Water conservation must be encouraged or views relevant to it.

CBSE Solution’s Answer, 2015

| vadiug of ¢ylindrical dont = 2 j?\'m.
s hejah‘ = 3§ 3_5_’,1-1 .
et e heignd of wa?cx on

Yolume | of walkx o0 oot =

i
3 Lo S e W
l

. .
. ,m X _ergBx XA
292%20% W Sl v ?%
H \ﬁ - Q)l F ‘ / S
A - / “o
ha l o = _\_» t0f om

i
=
(Sl
o
3

So, dne vainfol) s 2 Sem

[l

[2]
[l
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LViews. . en  wake tonsevation :

a) 1% i \mporian! practice in dodoys evo of nmhovxo& mq{‘f% A:aruumﬁian_

and __polluhion. . T should be prachised at  munidpald. tesel b odd ploces. ..

©) 1t can ke done ¥E wony Simgple woy s  eren ot _diomeatic level

O Doing it s ignof envirenmeniod. comuowhe)s.

d)_ Some _medadds o waks tonservahion are. %obing [sur face. wnkl

hawesting., bm\dm’\g sroall eavthers damns , eft. )

) This _tonsered wole wedps vehill, W\dh‘\wu"‘d woles bodies and 54, aa

waart  prachise. waakr tensewalion jov sudtaimable dexeloprnent.

40. Find the median of the students and how can get the median graphically

Age of student C.L c.f.
Less than 6 4-6 2
Less than 8 6-8 6
Less than 10 8-10 12
Less than 12 10-12 22
Less than 14 12-14 42
Less than 16 14-16 67
Less than 18 16-18 76

=17

N=176 2]

N
Median = Eth term

= 7—26 = 38th term

Median class = 12 — 14

A
80

70T

60T
50T
40+

3.1

30T
2
oot [2]
104+ 13.6
o ¥

l l l |
2 4 6 8 101214161820

Units : on x-axis, 1 cm =2, y-axis 1 cm = 10

»

Hence Medium = 13.6
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OR
Let assumed mean, A = 649.5
x;,—a
Life time (in hrs) x; n J; Su;
399.5-499.5 449.5 -2 24 —48
499.5-599.5 549.5 -1 47 47
599.5-699.5 649.5 =a 0 39 0
699.5-799.5 749.5 1 42 42
799.5-899.5 849.5 2 34 68
899.5-999.5 949.5 3 14 42
Total 2f;=200| Xfu,=57

2 fiu

i 57
Mean, x = aJ{WXhJ = 649.5+ﬁx100 =649.5 + 28.5 =678

Hence, Mean life time of a bulb is 678 hours.

[2]

[l

[l



MATHEMATICS (STANDARD)

SOLUTIONS

SAMPLE QUESTION PAPER

CBSE Class X Examination

Section ‘A’

1. (¢ 2. (b) 3. (a) 4. (¢)
5. (¢) 6. (d) 7. (b) 8. (¢)
9. (¢) 10. (d)
Fill in the blanks
11. a = 3
s a= 2
Explanation

7
The given equation is 5x% — Ex+2l1 =0

1
tti ==
putting x )
2
s(2) -H(-2]+2a =0
2 20 2
§+—+ 2a =0
3
a=——
2
12. x + 63
Explanation

Herea=x-7
d=x-2)-(x-7)=5
. a15=a+14d

=x-7+ 14(5)
=x+63
13. b=-1
Explanation
Ae S s B
(-3, 6) P (1,6 +4)

(_11 1)
Applying mid-point formula for ¥ coordinate

b+b+4
2

2b+4=2
2b=-2
b=-1
14. OB=3cm
Explanation
AAOP ~ ABOQ (AA)
OA  BO
AP ~ 0B
6_45
- 4 0B
= OB =3cm
15. 2
Explanation
sin25°  tan23°
cos65° cot67°
B sin(90° - 65) + tan(90° —67°)
cos 65° cot(67°)
cos65° cot67°
~ cos 65° cot67°
=1+1=2

Answer the following.

16. sin (45° + Q) — cos (45° - Q)
=cos [90 — (45° - Q)] —cos (45° - Q) =0
=cos (45° - Q) — co(45° - Q)
=0

17. Let one root be o, then other root will be —
o,then other root will be — .
Given equation is 3% - px+5=0
Herea=3,b=-pandc=5

Sum of roots o + § = _%

—(=p)

o+ (-o) = 3
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18.

19.

20.

P
0=—
3
P=0
A
O
T ()
J
B
In quad. AOBT, @ ZA =B =90°

Also ZA + ZLO + 4B + ZT = 360°
90° + 130° + 90° + LT = 360°

- ZT =50°
In APAO, (OP)? = (12)* + (5)°
(OP)* = 169
- OP=13
Now in APOB
(PB)* = (13)* - (3)?
=169-9
=160
.. PB= «/@24\/5 cm
PA = PB (tangents from an external point)

.. LPAB = ZPBA = x (isosceles triangle)
= In AABP

x + x + 60° = 180° (Angle sum property)
= x =60°

~. A ABP is an equilateral triangle.

S AB=5cm

Section ‘B’

21.

22,

366 days = 52 weeks + 2 days [1]
2 days can be MT, TW, WT, TE, FS, SS, SM
=7
2

= P [1]

(CBSE Marking Scheme, 2012)

Total number of outomes = 36
Favourable outcomes are (2, 6), (3, 5), (4, 4),

(., 3), (6,2) =35 [
. i 5
Required probability = 36 [1]

(CBSE Marking Scheme, 2012)

23.

24.

25.

26.

3x12x101 +4 =43 x3x 101 +1)
=409 +1) [1]
=2%x2x2x5x%x7x13
= a composite number [1]
[*- Product of more than two prime factors]
(CBSE Marking Scheme, 2015)

Given, kx—4y-3 =0

and 6x-12y-9=0
where,a; =k, by =4, ¢, =-3
a,= 6, b2 =-12, Cy = -9

condition for infinite solution: <4 = L =4 [11
a b, ¢
k_ 3
6 -12 9
Hence, k=2 [1]

Let the first term be a and common difference
d given
Sas = 8ag
S5(a+4d) = 8 (a+7d)
Sa +20d = 8a + 56d

3a+36d =0 [
3(a+12d) =0
a+12d =0

a;=0 [

(CBSE Marking Scheme, 2012)

Let the point on y-axis be P(0, y)
and AP: PB=K: 1

Therefore Kel - 0 gives K =35
Hence required ratiois 5 : 1 [1]
—4(5)-6 _-13
YT
. - -13
Hence point on y-axis is O,T . [11

Section ‘C’

27.

P (x’ y)’ A (6’ 2)’ B (_2’ 6)
PA = PB or, PA% = PB?
(=67 +(y-27=@x+27+(-6)7 N
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orx’ —12x+36+y>—dy+4=x>+4x + 4 28. AC=8cm, AB=10cm & BC=12cm
+y?— 12y + 36
—12x — 4y = 4x — 12y [1]
12y — 4y = 4x + 12x
8y = lobx
y=2x [1]
(CBSE Marking Scheme, 2015)
OR
A (3,2
B
[1]
(-1,-2) D €59 CF = x
CF = EC=x
AF =8-x=AD
B E (0] BE = 12 - x=BD [11
5. -6) . 4) or, 8—x+12-x=10
Mid soint of BA < 3T 20-2x = 10
id point o - 2 —2x =-10,orx=5
RS AD =3 cm
= —1] and 2_62—2 BE = 7cm
CF =5cm [1]
D=(-1-2) (CBSE Marking Scheme, 2012)
—5+7
Mid points of BC = 29. A
—6+4
=N and =—1 P Q
E=(l,-1)
Mid points of B o
7+3 442
CA=_=Sand =3 £=3_:l [1]
2 2 AB ~ 105 3
F=0.9 AQ 31
Now,Area of ADEF or A_C = 6 = g
=%[—1(—1—3)+1(3+2)+5(—2+1)] AP AQ '
In AABC, AB = AC and ZA is common
_ l[4+ 5-5] or AAPQ ~ AABC
2 (By SAS) [1]
= 2 unit [1+141]
(CBSE Marking Scheme, 2012) £ — &
AB  BC




28 EXAM MANTRA-CBSE SAMPLE QUESTION PAPER, MATHEMATICS (STANDARD), CLASS - X

1 4.5
or o= —
3 BC
or BC = 13.5cm [1]

OR

ar(AABC) AO
To prove: ———= = —
ar(ADBC) DO

A C

)

B D
Construction : Draw AE | BC and DF L BC
Proof : In AAOE and ADOF,
ZAOE = ZDOF
(vertically OPP. angles)
ZAEO = £ZDFO = 90°

(Construction)
AAOE ~ ADOF
(By AA similarity)
AO AE )
D_O = E (D) 1]
! BC xAE
ar(AABC) 5 *PHX
Now, =7
ar(ADBC) EXBCXDF
AE
~ DF
AO - )
= < . 1
Do [From eq. ()] [1]
Hence proved.
30. 5 z 5
X +2x>x +5x +7x+3(x+3
X+ 24
3+ 7x +3
3% — 6x
. — [2]
Remainder = x+3
Hence, —(x + 3) must be added [11
(CBSE Marking Scheme, 2016)

31. Let 3 +\/§ be a rational number.

3+\/§ = s,qio [1]
3+45 = £
q
= \/g = £_3
q
P—3q
= J5 = p

P—3q
q

But rational number connot be equal to an
irrational number.

ﬁ is irrational and is rational 11

3+\/§ is an irrational number. [1]
32, cos 0 +sin O = +/2cosO
sin 6 = cose(ﬁ—l) 1]
cose(\/i—l)(\/i+1)
(vV2+1)

cos6(2-1)
[1]
V2 +1

cos 0

sin 6 =

sin ©

(\/§+1)sin9

ﬁsin6+sin6 = cos O

cos O —sin O = \/2sin® 11
OR

COSA 3 sinA
1+tanA 1+cotA

LHS =

cos A sin A

sinA _  cosA [l
1+—
Ccos A sin A

1+

2 : 2
cos” A sin” A

cosA+sinA  sinA+cosA

cos’ A—sin* A

- (sinA+cosA) 1]
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33.

(cos A+sin A)(cos A—sin A)
sin A+cos A
cos A —sin A 11
= RHS Hence Proved.

Volume of water in cylinder
= volume of cylinder
= nr*h
7 % (60)? x 180
648000m cm®
water displaced on dropping cone, volume of

solid cone

lTltrzh
3

= %xnx(30)2x60

= 180H0m cm?
volume of water left in cylinder = volume of]
cylinder — volume of cone

= 6480007 — 180007
6300007 cm?

630000x22
1000000% 7
=198 m’

_ %x2x2x21:264m2

Width of embankment=3 m

Outer radius of ring=2+3=5m
Let the height of embankment = &

22

7

[3] (CBSE Marking Scheme, 2015)

OR

Diameter of earth dug out = 4 m

34.

Volume of embankement
T((R>-r) h =264

(5 =(2)" ] = 264

%x[25—4]h = 264

%lexh =264

Radius of earth dug out = 2 m - 2647
Depth of the earth = 21 22x21
Volume of earth = 1t7° h=4m.

Classes Frequency f; Mid-point x;, fx;
0-20 6 10 60
20-40 8 30 240
40-60 10 50 500
60-80 12 70 840
80-100 8 90 720
100-120 6 110 660
2f;=50 Sfx; = 3020
Mean x = Zfixl = 3020
> f 50

[l

[l

[l

[2]

(1]
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Section ‘D’

35.|Let the speed while going be x km/h
Speed while returning = (x + 10) km/h
According to question,

150 150 5

x x+10 — 2

150(x+10) - x(150) 5

= = =

x(x+10) 2

150x +1500 —150x 5

= X +10x )
= 502+ 10x) = 2 x 1500

= X2+ 10x = 600
= x>+ 10x-600 = 0
= (x+30) (x—20) = 0

or x = 20
Speed while going = 20 km/h
and  speed while returning = 20 + 10
= 30 km/h
[3] [CBSE Marking Scheme, 2016]

OR

Here x = -2 is the root of the equation
3% +7x+p = 0

or 3(22+7(2)+p =0
= p =2
Root of the equation x> + 4kx + k> — k + 2
= 0 are equal.
or 16> -4 (K> —k+2) = 0
16k* —4k> +4k-8 = 0
12> + 4k-8 = 0
3k +k-2 =0
Bk-=2)(k+1) =0
2
k = 5’—1

2
Hence, roots = 3’ -1

[3] [CBSE Marking Scheme, 2015]

36.

A
B D E C
[1
Let BD = DE = EC be x
and BE = 2x
BC = 3x [1
Now in AABE,AE’= AB? + BE?
= AB? + 4% (D)
In AABC, AC?= AB?+BC?>=AB +9x°
In AADB, AD? = AB?+BD?=AB? +x°

Now, on multiplying (i) by 8

8 AE? = 8 AB? +32x% ...(ii) [1]

3AC? +5AD? = 3 (AB? + 9%?)
+5(AB%+ )

= 3 AB? + 27%°
+5AB? + 527

= 8AB?+32¢° =38
AB? + 447 ..(iii)
3AC? +5AD? = 8 AE? 1
[From eq. (ii) & (iii)]
Hence Proved.
OR

[l
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BC and OX bisect each other.

So, BXCO is a parallelogram, BE || XC and
BX || CF
(i) In AABX, by B.PT.

AF AO )
E = & ..(D)
AE AO .
In AAXC, BT = & () ]
(1) and (ii) give
AF AE
FB - EC
So by converse of B.P.T,,
EF | BC
N (0),4 FB
(i) OA = AF )
Adding 1 on both sides
AX AB
OA ~ AF
or OA:AX = AF: AB [1]

Hence Proved.
37. Steps of Construction :
(i) Draw a line segment AB = 5cm
(ii) At A make ZBAY = 45°
(iii) Take A as centre and radius AC = 6 cm, draw
an arc cutting AY at C. [1]
(iv) Join BC to obtain the AABC.

(v) Draw any ray AX making an acute angle with
AB on the side opposite to the vertex C. [1]

(vi) Locate 6 points (the greater of 6 and 5 in A,
A, Ay Ay, Ag and Aj) on AX, such that

AA =A A, =AA=AA=A = A= AA

1

(vii) Join the 5th point, being the smaller of 5 and
6 in 6/5 to B and draw a line segment througr

A, parallel AB intersecting the extended line
segment AB at B”.

(viii) Draw a line through B parallel to BC
intersecting the extended line segment AC at
C.
Then AB’C’ is the required triangle. [11

38. Let AB is a building 60 m high and is a tower
h meter high. Angle of depressions of top and
bettom are given 30° and 60° respectively

30°

(60-h) g0

60

30¢

60°
B X c M

DC = EB =/ m and

Let BC =x
= AE = (60 — h)m
In AAED, E = tan 30 [V2]
1 60-h
- BT BC
= 3(60-h) =x () 1%l
In AABC, — = tan 60°
60 = \3x i) 1]
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39.

Putting the value of x from equation (i) in
equation (i7), we get

60 = V3x/3(60—h)

60 = 3 x (60 — h)

20 =60-+h
h =40 m
Hence, Height of tower = 40m. 11
C
|
|
|
l
| 35M
|
|
|
l
! y
Since, ZC = 90°
AC =BC = x (say)
AB? = AC? + BC?
AB? = % + %
2
2x% = (2\/5)
or, x=\/§andr=\/§m

Slant height of conical portion = 2m
Total surface area of toy
2nrh + 7 + Tl
wr(2h + r + (]

m/2[2x3.5+42+2]
m2[7+v2+2]
m/2[9++2]
n[9V2+2 |m’

[4] [CBSE Marking Scheme, 2012]

40.

Classes f c.f.
5-10 2 2
10-15 12 14
15-20 2 16
20-25 4 20
25-30 3 23
30-35 4 27
35-40 3 30 [2]

Total >f=30=N
N
Since, Median = 7th term

30
=5 = 15th term  [%]

Median class = 15-20 [v2]
ﬁ—c. f.
Medain = [+ 2—— - I

[=15N=30,cf=14,f=2& h=5

15-14
Median = 15 +(Tj><5

= 15+25=175 []

OR

X y
More than 10 100
More than 20 90
More than 30 75
More than 40 45
More than 50 13
More than 60 5
More than 70 0 [2]
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Y
4
1001
90 (20.90) Scale:
x-axis 1 cm = 10 units
80— y-axis 1 cm = 10 units
(30,75)
701
601
> 50T
2 40,45
g ( i )
g 401
L
301
20T
(50,13)
10—
70, 0
< ] ] ] ] ( ) ] ] ] X
< 0O ] ] ] ] ] ] T ] ] ] 7
10 20 30 40 50 60 70 80 90 100
Marks
N\



MATHEMATICS (STANDARD)

SOLUTIONS SAMPLE
QUESTION PAPER

CBSE Class X Examination

Section ‘A’

1. (a) 2. (b) 3. (o) 4. (o)
5. (@) 6. (a) 7. (b) 8. (a)
9. (d) 10. (¢)
Fill in the blanks
11. k=3
Explanation

12.

13.

1
Let one zero be o, then other will be a

Given equation is 3% +8x+k=0

Here a=3,b=8andc=k
product of zeroes = 0.-— = <
o a

= 1=k

3
= k=3
-2/3
Explanation

Given equation is kx* + 2x + 3k=0
Here a =k, b =2 and ¢ = 3k
Sum of zeroes = product of zeroes

-b ¢

a a

-2 3k

> = - or k=-2/3
a=3
Explanation

Applying mid-point formula for Y-coordinate

T+a

14.

15.

10/9
Explanation
Given equation is
X =21 +3kx+73 +2k) =0
Here a = 1, b =-2(1 + 3k) and c = 7(3 + 2k)
For equal roots,
b*>—4ac =0
[2(1 + 301> -4 x1x7(3+2k)=0
4(1 +3k)> —4 x (21 + 14k) = 0
4[1 + 9K* + 6k 21 —14k] = 0
9k* - 8k—20=0
9k* — 18k + 10k — 20 =0
Y%k(k-2)+10(k—2)=0
(k=2) 9k +10)=0
= k=2 or 10/9
40
Explanation

Let’s reverse the A.P. and then find 4" term
from the begining.

49, 46, ..... -5, -8, —11.
Here a =49 and d = -3
a,=a+3d
=49 +3(-3)
=40

Answer the following.

16.

17.

(k+ 1), 3k, (4k + 2)
Common difference
3k—(k+1)=(4k+2)-3k
2k—1=k+2
k=3

secA—tan A
secA—tan A

\/secA—tanAx
secA+tan A
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B ’(secA—tanA)2

sec> A—tan’ A
_ [(secA—tan A)2
- 1

=secA—tan A
18. =[(sin” 0) — (cos” )% + 1] cosec’ O
= [(sin? 8 + cos’ 0)
(sin® O — cos® ) + 1] cosec’ 0
= [sin’0 — cos’0 + 1] cosec’0
= [sin’0 + (1 — cos’0)] cosec’d

[sin”0 + sin’0] cosec’®

(sec2 A—tan’A = 1)

2sin’ O

=2

sin” 0
19. Area of triangle formed by three points is zero
if they are collinear

= %[2(k—7)+5(7—3)+6(3—k)]=0

=2k-14+20+18-6k=0

—4k+24=0
k=6
N
B
20- w A 24m |O E
S
OB? = (24)* + (10)?
=576 + 100
OB? = 676 = (26)?
OB =26

Section ‘B’

21. Let the point p lie on x-axis
P (x, 0) is equidistant from point

A(2,-5)and B (-2,9)

PA? = PB?

or,2 -2+ (5-0)7%= (=2 -x)2%+(9-0)
[1]
=S4—dx+x>+25 =4+4x+x° +81

= —-8x =56
= x =-7 [1]
The point is (-7, 0).
22. Here, a = -l,a,=-5andd=4
n
S, = E[2a+(n—1)d] [1]

Si5 = [2x(-1)+(16-1)(~4)]

S, = 8[-2-60]=8(-62)
: Sie = —496 11
23. Here, a = 2,by=1,¢,=-3
and ay, = 4,b,=2,c,=-6

If —L == =L then the lines are coincident
a, b, ¢
2 1 3
clearly Z = E = g [1]
Hence lines are coincident. [1]
24, 240 = 228x 1+ 12
228 = 12x19+0
Hence, HCF of 240 and 228 = 12. [2]

25. No. of cards = 20
Multiples of 5 from 11 to 30 are 15, 20, 25
and 30 so, number of favourable outcomes =4 [1]
41
20 5 ]
26. When two dices are thrown all possible
outcomes =6 x 6 = 36

If sum of both faces should be 10, they are
{(4,6),(6,4),5,5)}

Required probability =

No. of fovourable outcomes = 3 [1]
R d probabili SR
equred probability = 36 12 [1]

Section ‘C’

27. ¥*-2J2x = 0
x(x—2\/§) =0
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Zeroes are 0 and 2+/2 . 11

coefficient of x
Sum of zeroes = 2\/— =
coefficient of x

and product of zeroes = & [1]
__constant term
~ coefficient of X 0 ]
28. 92 = 22x23
510 = 2x3x5x%x17
HCF (510,92) = 2 [1]
LCM (510, 92) = 22x23x3x5x17
= 23460 [1]

HCF (510, 92) x LCM (510, 92)

= 2 x 23460 = 46920
Product of two number

= 510 x 92 = 46920
Hence, HCF x LCM

= Product of two numbers.

[l

29.
D S c
[6)
A B
11
AAOB ~ ACOD
(AA similarity)
ar(ACOD)  cp?
ar(AAOB) ~ AB’
__Cp* _cp’ 1 ]
= (3CD)2 9CD? 9 1
rotio=1:9 [1]
OR
A
D E
B ¢ o]

[l

Given, DE | BC
AD AE
E = E_C (By BPT)
x+2 X
or, 3x+16 ~ 3x45 [

(x+2) Bx+5) =xBx+16)
3x% + 5x + 6x + 10=3x% + 16x

11x+ 10 = 16x
16x — 11x = 10
S5x =10
x=2 11

P

1
Since the tangent is perpendicular to the end
point of raduis,

Z OBP = 90°
Z0AB = ZOBA (- OA =0B)
Z0BA = 30° [1]
ZAOB = 180° - (30° + 30°)
ZAOB = 120°
Z/ABP = ZOBP - ZOBA
ZABP = 90° - 30° = 60° 11
31. 2:3
A P B
(1,2) X, Y) (6,7)
2
AP = gAB
or, AP:PB=2:3 [1]
2x6+3x1
N )
2XT7+3%x2
and y = 2—+3 [v2]
1243

3.
5 E}

X =
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14+6
y = 5 -
P,y =34 [
OR
Since the points are collinear

4

.. The area of triangle = 0 [1]
. Area of triangle

1
5[)51(YZ_Y3)+x2(Y3_Y1)+x3(Y1_YZ)] [*2]

0r,%[5(4—y)+(—3)()’—2)+x(2—4)} =0
['2]

%[20—5y—3y+6+(—2x)}=0

%[—2x—8y+26] =0

x+4y-13=0
(1]

Hence Proved.

32.| Class | x; (class marks) S; Jx; c.f.
0-10 5 8 40 8
10-20 15 16 240 24
20-30 25 36 900 60
30-40 35 34 1190 94
40-50 45 6 270 100
2f,;=100 | X fx;=2640 1
OR
Mean = szfx =% =264 Here,  r+h=37
' and 2nr (r+h) = 1628
Median < gth ferm 2 x 37 = 1628 [1]
1620
- %zsom term mr = e
Median Class = 20-30 [v2]
N = 2><2—>< ro= 1620
- ¢ 37
Median = [, + 2 Xh [%2]
f N Lo 1628 7
Median = 20+22—2x10 37 2xaz
= r=7cm [v2]
Median = 20 + 7.22=27.22 [1] and h = 30 cm (%]
33. Let the radius of sphere = R cm Hence volume of cylinder
Volume of sphere = Volume of cone
4 1, = h =2x7x7x30
= ETER = 3™ h 1] 7
Volume of cylinder = 4620 cem’. 1]
4 1 34. According to the question,
= 5“R3 - §n><2><2><8 sin 36 = cos (6 — 6°) 11
cos (90°—-30) = cos (6 —6°
RS = 2X2x8 (] 90°-30 = 6-6° 1]
4 40 = 90° + 6° = 96°
R =38 .
R =2cm [1] 0 = 96

=24° 1
2 1
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OR

>

[l

L A B A H
et tan =B’ sec )

H? = P? +B? 11
LHS =1 +tan’ A

2 2
= 1+(£j :1+P—2
B B

2 2 2 2

-2 +2P =H—2 = [Ej =sec’ A =RHS
B B B

Hence Proved.
Section ‘D’

35. Let the speed of the car I from A be x km/hr.
Speed of the car II from B be y km/hr

Same direction :
Distance covered by car I = 150 + (distance
covered by car II)

= 15x =150+ 15y
= 15x— 15y = 150
= x—y =10 () ]

Opposite Direction :
Distance covered by car I + distance covered

by car II
= 150 km
x+y =150 .1 1]
Adding eq(i) and (if),
2x =160

o x =280
Substituting x = 80 in eq (i),

y =70

.. Speed of the car I from A = 80 km/hr ~ [1]
and speed of the car II from B = 70 km/hr [1]
OR
x = —4 is the root of the equation
X +2x+4p=0 11

36.

(42 +2(=4+4p=0
16-8+4p=0
p=-2 1]
Equation x> — 2 (1 + 3k)x + 7 (3 + 2k) = 0
has equal roots
A4 (1+3k%-283B+2k) =0

9k* -~ 8k-20 =0 [1]
% +10) (k—2)=0
-10
=—2
k 9
-10
Hence, the value of k =T, 2, 11
A
h

60 m

60 + h

¥ = tan = x \/3
x = 3 ()
h+60+ 60
and—— = tan 60°
X
h+120
= " =3

= h+120 = x\3
From (i) & (ii), we get

...(i7)

h+120 = 3hxA3
h + 120 = 3k
120
h =—=60m

2
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37.

38.

Hence height of a cloud from surface of water
= 60 + 60 = 120 m
[4] (CBSE Marking Scheme, 2017)

Steps of construction :

(i) Draw a line seqment BC = 8 cm

(ii) Draw perpendicular bisector of BC which
intersects BC at O.

(iii) Mark A on bisector such that AO = 4 cm

(iv) Join A to B and A to C

7
A

[oe]

<

[2]
(v) Draw an acute angle CBX at B fo BC,
down word.
(vi) Mark B,, B,, B3 on BX, such that BB,
=B,B, =B,B;
(vii) Join B3 to C.
(viii) Draw B,C’ || B;C to meet BC at C’
(ix) From C’ draw C’A’ || CA, to meet AB
at A’.
Hence A’BC’ is the required triangle.
[2 + 2] (CBSE Marking Scheme, 2017)

R=8cm,r=6¢cm

Surface area= 2nR> + 2107 + T (RZ — 1)
=m[82x2+6%%x2+ (8 —69)]

T [64 %2 +36x%x2+(64-36)]
T [128 + 72 + 28]
228 x 3.14
= 715.92 cm?
.. Total cost = 715.92 x 5 =% 3579.60
[4] (CBSE Marking Scheme, 2012)

39. Given : DEF is a triangle in which XY || EF

DX DY
To Prove : —— = ——

XE =~ YF
Construction : Draw XN L DY and YM L
DX, Join EY and FX.

Proof : In ADEF,

1
area of ADXY = EXDXXYM ...(1)
1
area of AXYE = EXXEXYM (i)
Dividing eq (i) by eq (ii)
1

wactavy (3OO
area of AXYE %X(XE)X(YM)

area of ADXY DX

area of AXYE XE (i)

area of ADXY = G)X(DY)X(XN ) ..iv)

area of AXYF = (%)X(YF)X(XN) (V)
Dividing eq (iv) by eq (v),

1
wnotavxy |3 VXY

area of AXYF (;jx(YF)x(XN)

[l
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areaof ADXY DY (i) 1] AB BC
—_— = —— (vi —_— = —
area of AXYF YF AD DE
AXYE and AXYF lie on the same base and AE+BE BC
between same parallel lines XY and EF. AD _ DE
area AXYE = area AXYF ...(vii)
72+4.2 8.4
From eq (vii), “76 " DE [1]
areaof ADXY DY
e/ 2t ...(viii) 114 84
area of AXYE YF 76 - DE
On comparing eq (iv) and eq (viii
paring eq (iv) q (viii) QAT 6
DX _ DY o R
XE  YF DE = 5.6 cm [1]
Hence Proved. 4 Life Times cf.
OR Less than 1200 15
In AABC and AADE Less than 1400 75
/ABC = ZADE [Given] Less than 1600 143
JA = ZA [Common] Less than 1800 229
Less than 2000 304
AABC ~ AADE AA Similarlit
¢ [AA Similarlity] Less than 2200 365
AB BC AC Less than 2400 410 [2]
AD “DE AE ] OR
A Class | x; (class marks)| f; fx;
0-100 50 12 600
7:2cm 100-200 150 16 2400
E 7.6 cm 200-300 250 6 1500
300400 350 7 2450
4.2 em D 400-500 450 9 4050
Total 2f; =50 |Xfx; = 11,000
[2]
B g4cm C (1 > fx 11000
M = —=— =220 1
ean Z fl 50 [1]

Average daily income = ¥ 220. [1]
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4501

4001 (2400, 410)

(2200, 365)
350+

3001

2501

200+ (1800, 229)

1501
(1600, 143)
100+
(1400, 75)
50T
(1200, 15)

9 : : } } } } } > X
1200 1400 1600 1800 2000 2200 2400

[l



MATHEMATICS (STANDARD)

SOLUTIONS

SAMPLE QUESTION PAPER

CBSE Class X Examination

10

Section ‘A’

1. (b) 2. (¢) 3. (¢ 4. (d)
5. (¢) 6. (b) 7. (¢) 8. (¢
9. (b) 10. (b)
Fill in the blanks
11. 8 cm
Explanation

AC= (42) +(442)’
AC*=32+32

AC? =64

AC=8cm

4z

C

o

42
12. x=+3

Explanation
A(x 4)

Applying distance formula

OA= \J(x—0)*+(4-0)>
5= \lxz +16

25=x*+16
x2=9

x==3

13. A =45°
Explanation
tan (A + B) = /3 = tan 60°
A+ B=060° .. ()

14.

1
Similarly tan (A — B) = ﬁ = tan 30°

o A-B=30° ... (ii)
Solving (i) and (ii) A = 45°

A =60°

Explanation

In AABC

A

3cm m

AB
COSA=——
AC

= c0s60°

N | =

COS —6

A=60°

15. 1

Explanation
Given cos 900 = sin o
= cos 9o = cos (90 — o) As (cos (90 — o) =
sin Q)
= 900 =90 - o

100 =90

a=9
So =45

Now tan 5o = tan 45° =1
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Answer the following.

16.

17.

18.

19.

20.

Let radius of circle bar

Circumference = Area of circle
2nr = mur?

r=2

Diameter = 4

=

Volume of a ball with radius r
= Volume of 27 balls with radius r.

4
= ian = 27><—Tl7r13
3 3 22.
P27
= 3 = T
n
PV 3)
= —_— = —
U 1
rir = 3:1

Sum of zeroes S = %+(_—1j =

0
Product of zeroes =P = gx(—lj = _i
5 2 10

.. Required polynomial is X -8x+P=0

— —x—i =0
10 10

or 10x* -x-3=0
Given equation is 9x” + 8kx + 16 = 0
Here a =9, b =8k and ¢ = 16
For equal roots b* — 4ac = 0
Bk -4x9%x16=0
64k* — 64 x 9 =0

=

23.

156
— =n-1

6
n=27

Section ‘B’

21. No, because 6" = (2 x 3)" = 2" x 3", so the

only primes in the factorisation of 6" are 2, 3

and not 5.

Hence, it canot end with the digit 5.
ax+3y=5

a;=a, b=3,¢=5

4x + 3ay =10
ay,=4,b,=3a,c,=10

[l
[l

a _b _q
For infinitely many solutions a_2 - Z - Z
a_3_5
4 3a 10 .
a_5
= 3710
= ax10 = 5x4
20
= a= 15
= a =2 [1]
a+3d = 0 = a=-3d
ays = a+24d=21d [1]
3a;; = 3 (a+10d)
= 3(7d)=21d [1]

[CBSE Marking Scheme, 2016]

CBSE Topper’s Answer, 2016

64(k* - 9)=0 N
2=9 a0 . o
or k=+3 :gi;d_::-:o;, (G1trnd 0]
S, =3x*+5x ac3dma o= @
_ _o_ Now,
Sl =3+5=8= a . a, =G4 244 [ 32 0]
S,=32)?%+5(2)=22=q, +a, — -3d424d ( Prting vadus of
. =22_-8= L = 21d o —& e phm 19.0)
a,=22-8=14 G et parn g 0)

Now, the A.P.is 8, 14, ... 164

Here a=8d=6and a, = 164
a,=a+n-1)d
164=8+n-1)6
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24.

25.

26.

Let the coordinates of points P and Q be
(0, b) and (a, 0) resp.

4 _, —4 1
S = = a= [%]
2 = -5 b=-10 !
5 =5 = b=- [%]
P (0, -10) and Q (4, 0) 11

[CBSE Marking Scheme, 2017]

(i) Probability of getting a doublet when two
different dice are tossed. then
Total events n(S)=6 x 6 = 36
Favourable events i.e., to getting doublets
E={( 1,2, 2),@3,3),
4, 4), (5,5), (6,06)}

n(E) =6
Probability of getting a doublet
n(E) _6 1
~ n(S) 36 6

1
.. Probability of getting a doublet = s [11

(i) Favourable events of getting a sum 10, of

the numbers on the two dice
E = {{4,6),(5,5),(6,4)}
n(E) =3
Probability of getting a sum 10, of the
numbers on the two dice

n(E)_3 _1
= u(s) 36 12 M
No. of all possible outcomes = 67 = 36
No. of favearable outcomes = 26 11
4,2)4,3) 4,5 6, 1)5,2)(5,3) 3,5
6,1)(6,2) (1, 1)1, 1) (,2){,3) 1,4
1,5 (1,6) (2, 1) (2,4 (2,5 (2,6) 3, 1)
3,2)3,3)3,49 2,54 1D
P (Product appears in less than 18)

26_13
=36 18 1]

Section ‘C’

27.

Let us assume, to contrary that 4-32 isa
rational number.

28.

4-32 =§,q¢0andp,qe Z 1
= 32 =L-4
q
-4
= 32 = P74
q
-4
N \/7 _ P—=2q
3¢
4q— Integer
N N s (1]
3q Integer
= \/E =a rational number

But this contradicts the fact that \/E is
irrational.

Hence, 4—3\/5 is an irrational number. [1]

Puty = in the given equation

X
x=5
2x Y 2x
(] e
x=5 x=5
Then, y*+5y-24=0 1]
2x
x=5
=12+ 8y-3y)-24=0
= (> +8y)-3y-24=0
=y+8-3(+8 =0
=  (0=-3)0+8=0

where y =

= Either y=3=0 or y+8=0
= Either y=3 or y=-8 [1]
When y = 3, then
2x
x5 3
= 2x =3x-15
= 3x-2x =15
= x =15
When y = -8, then
2x
x5 -8
= 2x = -8x + 40
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= 10x = 40

= x=4

Hence, the values of x are 4 and 15. [1]
29.

(X2 ¥2)

(x4, ¥4)

ar AABC

=%|[x1()’2_)’3)+x2(y2_y3)+x3(y1_y2)]|
=%[_5(—5+6)—4(—6—7)—1(7+5)}

1
- E|(_5+52_12)|

1 35 .
ar AABC =—|35| === unit’[1]
2 2
ar AACD

=%|[x1(y3—y4)+x3(Y4_yl)+x4(y1_Y3)}|

1
=§|[—5(—6—5)+(—1)(5—7)+4(7+6)]|
ar AACD
=%|(55+2+52)| =% unit’ 1]

ar of quadrilateral ABCD = ar AABC +
ar AACD

35 109
+

2 2

144 .2
= — =72 unit
2

..ar of quadrilateral ABCD = 72 unit® [1]
OR

Let P (5, -2), Q (6, 4) and R (7, -2) be the

given points.

Distance between (x;, y;) and (x,, y,)

= \/(xz_x1)2+(y2_)’1)2

[by distance formula]

S PQ=4J(6-5) +(4+2)
= JY +(6) =1+36 =37 units 1]
QR =[(7-6)" +(-2-4)
= J(1) +(=6)" =136 =37 units [1]

and PR = \[(7-5) +(-2+2)°

= /22 +0 =2 units (1]
PQ=QR#PR
APQR is an isosceles triangle.
30. P
a a
D 3 C
a 2 al \\2a
A B
V2a
E

[
As AACE and ADCP are equilateral triangles

. AACE ~ ADCP (AAA)
arAACE (AC )2 1
arADCP ~ \DC ]

2
()
a
2
1
. AACE = 2 ar ADCP [1]
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31.

OR
Here, Since PQ || BC and PQ divides AABC
into two equal parts, So AAPQ ~ AABC

A

1 AP ;
b 2~ AB? ]
L AB-BP
or, \/E = AB
(- AB=AP + BP)
AB-BP 1
o, — _— =—
AB 2
| BP 1 ]
or, - =
AB \/E [1]
BP 1 JE -1
=5
BP:AB:(ﬁ—l):ﬁ [1]
Let the radius of circle be r cm. Then,
OA=0T =rcm.

Since, PT is a tangent to circle at T and OT
is a radius.

So, OTLPT
Z0TP=90° [1]

In right angled AOTP,
OP?>=0T? + PT? (D)

[by Pythagoras theorem]
= (PA+O0A)’=0T? + 6°
= @B+rP=r+36
[from Eq. (i) and PA = 3 cm, PT = 6 cm,
(given)]

=P +6r+9-r>-36=0 [1]
[+ (a+D)?=d®+b* + 2ab]
27
= 6r —-27=0 = r=?=4-5

Hence, the radius of the circle is 4.5 cm  [1]

32,

33.

1—cos®
1+cos©

To Prove (cot 8 — cosec 0)° =

LHS = (cot 6 — cosec 0)°
[cose_ 1 jz [cose—lj2
~ \sin® sin®) ~ \ sinB (1
(1-cos @)’

sin’ 0

(" sin? @ +cos> B =1)

(1 cose)2
- (1 cos’ 9)
(I—cosB)(1-cosB)  1-cosH

- (1—cos 0)(1+cosB) ~ 1+cos9 [
= RHS Hence Proved.

OR

Given: x sin 8=y cos 0
ycos 9 )
or, X = —sine (D)
and x sin’ 0 + y cos’ O = sin 0 cos 0 ...(i0)

Substituting x from eqn. (7) in eqn. (i),

Lose sin’0 + y cos® @ = sin O cos O
sin
or,y cos 0 sin? © + y cos” 8 = sin 0 cos 0
or,y cos 6 [sin? O + cos® ] = sin O cos O
or, y=sinb . (1) 1]
Substituting this value of y in eqn. (iii),

X = cos 0 L(v) 11

Squaring and adding eqn. (ii7) and eqn.
(iv), we get

x2+y2=cos29+sin29=1 [11

Hence Proved.

Volume of liquid in the bowl
2

_ Z.n(18) em’
3n( ) cm

Volume, after wastage = ?
Volume of liquid in 72 bottles
=n(3)2 h.72cm’

2 (18 ~13
= h=3—20 =5.4cm
n(3) 72

[CBSE Marking Scheme, 2015]
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CBSE Topper’s Solution, 2016

1% Fene 5Y\%ﬁﬂt@ ddomefer ofy o 360 -

henisplhtcod bowl = 36 0 -

o5  Sodius =R = 184D J
. The UQ‘UJd oy e bowl 18 gﬂk’d v ‘TZUGUY_\d'Xﬁ(‘aJ bo?ﬁ&} o
Aown e Zeom 1-e o Nadlvs  B3UD -
M(S/O; 10 Uogwd s wosted. i

,//

Now, yel® ok the bow] = %xwxh&)g = 2XAX IBXBXR’

TN g “Zx324 7) e

Ugwd wosted = & x 12X

S .
S 5
{ 1} He botHes= (288B & - [9YY 5 ) wo
\ ®, Uquid eed 1o & é}
~ -~ . e (PRSI = e
—— — ) S /

Eh IR WA _d
- . e e - =g -

. 4qbey 203 o
Nows  Hefoind of +o each botHe = 65
SX XX IXZ N2

e >
o ) : ; = U7 oy
S

v = SQ -\m

OR

Slant height (1) = +/(2.8)’ +(2.1)" =3.5cm

Area of canvas = 2x%x(2.1)x4+%x2.1x3.5
for one tent = 6.6 (8 + 3.5) = 6.6 x 11.5 m?
Area for 100 tents = 66 x 115 m>
Cost of 100 tents = ¥ 66 x 115 x 100
50% Cost = 33 x 11500 = ¥ 379500

Values : Helping the flood victims. [CBSE Marking Scheme, 2015] [1]

[l

[l
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CBSE Topper’s Solution, 2015

sec -C -

1. Heve, Height of eplmdhvicad poudt (=0 /L}‘V’
" Boise vadivs = 42 =20 m oY %"“”
Nawo, Heloht of (oniced pout(h)= 28 1o | N
» +am
row , steok LaiaihE of tore (8D = w2 il
\((T)2+(9 Y o™
15*7 (o DThlo3 %
L \TSUD(G-*-OO@ SAPTY
] 2 : = TIX G & .
- ONQq G&C,Od\/o\& "63'\‘ mwm 1 {-e“q\— o 7L bl Y‘n')
= = osh of wmet cud of
7 caunqm ‘
) = A3 4 4+ 2 x> H
- “ - S 7‘“'E~\+‘2H3 oxa- ;[3 s,z,fg
- IS - = %Xﬁ E35*33 e e
23 x ks

. =
= ?if‘L“thJ P . 3%x984
e

e L » = :

= ( X
Rore of Coamvold = 2 1 | w2
N e T = X X SeRD gsxzi%e
= i
-~ ) - A &WVB = ‘9?%%8 2300

: ; = = (3300%230)
‘ ’4%6@? e uael(lowe oddociotion pojb) tondmbuwie 5o/,
TS cordbhuton = (O « opoawo 2360% 220

= K 1#tenn 14500X 23

- = ?;7‘559}9"

The. Lusm)ouhehg on N ey }oojo.&f hedpkutr Senovoes 2 eind .-

34. Let assumed mean, a = 35 and given & = 10.

.xl' - a
Class X; u; = 7 i fu;
(Class Marks)
0-10 5 -3 5 -15
10 - 20 15 -2 13 -26
20 - 30 25 -1 20 -20
30 —40 35 0 15 0
40 - 50 45 1 7 7
50 - 60 55 2 5 10
Total Xf; = 65 Ifu; = 44

[2]
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. Mean T=a+ fiu; <h Verification:
9 . 2
: 5(3+\/@j _6(3+\/@J_
5 5
_ 35+ 24500
65 9+6V19+19 18+6v19 10 _
- 5 5 5
=35-6.76=28.24 /s s /S
3-+/19 3—+19
. imi - SoNE
Section ‘D’ Slmllarly,S( 5 j 6( 5 J 0
o ) (1]
35.|Discriminant = b — 4ac = 36 — 4 X 5 x (=2) [CBSE Marking Scheme, 2018]
=76>0
So, the given equation has two distinct real OR
roots Let the length of shorter side be x m.
52-6x-2 = 0 11

length of diagonal = (x+ 16) m  [1]

Multiplying both sides by 5. and, lenght of longer side = (x + 14) m  [1]

(S5x*-2x(5x)x3 = 10 P+ (x+14)? = x+162 [M]
= (50> -2x(Gx)x3+3% = 10+ 32 N 2 dr-60=0 = x=10m
2 _
= (5x-3)" = 19 [11 length of sides are 10m and 24m. [11
= S5x—3 = i\/ﬁ
3+4/19
= F = 5 [1]

CBSE Topper’s Solution, 2015

bet ABKD bc/d wecw‘ang!e

Let the Shontes Stole, BC=x cm
Then,  AC = Btie) o (

‘A‘hf‘(/ AB -bL‘t‘)U(‘D /

N«ow, sn wﬂw AA\%CJ Bﬂ PaWa@%as ‘ﬁ')eom

e ACT = e? rped
0%, (416) %= (x419)2 a2
0 2.
TLAHAELEIINY = 424980 g x 4L

i Oy 9:)( il%xi‘l‘ggﬁ:xlz___ggrl -3¢ e

——, . s l"‘
—— 9%~ ¢o = =0, ohich 1q Q. Qued- en .

AT o T
oy A (DR 55
oy b0ty 20
o O -0 ]
o O*/_n'if;z'clo'"‘
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36. In AABC, ZB = 90°, AD and CE are two
medians.

AC?=AB?+BC?=(5)2=25 [1]
(By Pythagoras theorem) ...(7)

In AABD, AD? = AB?+ BD?
2
3 2
or, (ﬁJ = AB2+BC
2
4 2
or, —5 = AB2 + BC
4
.. (iD)
A
5.cm
E
gh® V¥
D C
11
AB’®
In AEBC, CE’= BC’ L (i)
Subtracting equation (ii) from equation (i),
3BC®
- 5-B»
4 4 4
2 55 .
or, BC” = ? .(v) [1]
From eqn. (ii),
AB2+§ _»
12 4
4 2
or, AB? = —5—22—0
4 12 3
rom eqn. (iii), = 3734 12
CE= J20=2/5ecm [1]
OR

Given : AABC ~ APQR

To Prove :
ar(AABC) ABY
ar(APQR) ~ (PQ

BCY _(ACY

QR pr) M
Construction : Draw AD | BC and PE L QR
Proof : AABC ~ APQR

A P

D C Q E R
AB _ BC_AC
PQ QR PR

(Corresponding sides of similar triangles)
(D)
In AADB and APEQ,
/B = ZQ (Proved)

Z/ADB = /PEQ [each 90°]
AADB ~ APEQ (AA similarity)

AD _ AB

or, PE = PQ

(Corresponding sides of similar triangles) ...(if)
From eq. (i) and eq. (ii),

AB _ BC_AC_AD

PQ QR PR PE a

...(iiQ)

1

ar(AABC) EXBCXAD

ar(APQR) L ORxPE
2

[ P(5e)

BC BC
~ QR QR

Now



SOLUTIONS 51

ar(AABC)

or,

ar(APQR) ~

BC?
QR?

[frome eq. (iif)]

37. CBSE Topper’s Solution, 2015

38.

.L(v) 11 ar(AABC) [AB]Z

Frome eq (iii) and eq (iv),

ar(APQR) ~ | PQ

Ez_(ﬂf
= (or) (pr) M

\Z /) .

e}

@'xqw pcwsm #h’zreugh {%/ C 2 D

fomGeud do the  uvdle ~f*wm H ot P>

45°

45°

100 m

B%X% <

100

= tan45°=1

AR 9 RE v equived jaugess

[4]

= x = 100 () M1
100 1
— = tan30°=—
y N&)

N y = 1003 ...(ii) [1]

Distance between the cars =x +y
11
=100(~3+1) =2732m 1]
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39.

CBSE Topper’s Solution, 2017

n “3&\& ARBRD,

tan %0° -

n ﬁ%’hi s VB,

[~

ToHnd ° AC

Solytion: _
Insagh, <DAB=30°

B BDC, LBCD : 4SO,

 ako, BD:100M.

DB
AR

B -~ loovs  Aoorlase
/

~ danaso. .,Qlé.w R

v . B L

AT ARAB (s 100 RI132w: 2w

oY oD Cm

7

Total Volume of cylinder =

22 22 42
—X—X—X

10 10

10cm

10 cm® = 554.40 cm

¢ 4.2 cm

Volume of metal scooped out=

fxgx(ﬂf—ﬂo% 3 1
377 \10) T2 [

. Volume of rest of cylinder = 554.40 -
310.46 = 24394 cm®  [1]

If [ is the length of wire, then

22 7 7 24394
—X—X—X[] = ——
7 10 10 100
= [ = 1584 cm
[11

[CBSE Marking Scheme, 2017]

[l
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CBSE Topper’s Solution, 2015
S S s 27 Aam

]pz,,,,u
THeve, negnd of tyUndey (W=wown
pose  wodius. =42 om

' Nou, Hemis| hous o '*mo\l\ls}'f)u?m are
scooped put «P*nrm eoth end- |
- — 42 Cn

NOw, P -
Vo K‘mmmf’mﬁ,:ﬁ\fﬁ: 2x 3 7

/ S Qﬁ?\')d“ o
N T ([ e
>

— ’x'}l[ 10 - 4 )
,:;zz_m;z.x Li%o-,-, 1
= w
T 222X 4372 = RYxBe en®
sX10 X | 5X100 '
NORW, 4m we,mouvqnﬂ sollol fe woelted -\c &Wm 0\ m\w
—_— o_Lr_jhchLnegg Fyem M{Z*” S
CNow, Yodivs oh W'W =% ‘4_,»_39_'1@

Nowo, lengtn of wive = oo 57 0
x 5% POX WX STXET “
3 - =

40. (i) By Formula Method :

Classes f c.f.

0-20 6 6

2040 8 14

40-60 10 24

60-80 12 36 = Median Class
80-100 6 42
100-120 5 47

120-140 3 50

Median= gth term =5—20 =25th term

Median class = 60 — 80

N of
- . . 2
Median=[+| 2— xh:60+[ > 2“szo
f 2
185
=60+—x20 = 60+= = — =¢61.67

[l

[l
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(ii) Classes c.f.
More than 0 50
More than 20 44
More than 40 36
More than 60 26
More than 80 14
More than 100 8
More than 120 3 [11
To draw ogive we take the indeces : (0, 50), (20, 44), (40, 36), (60, 26), (80, 14), (100, 8), (120, 3)
Y

[l

N 50
From graph, 2 =3° 25
Median = 61.6 ['2]
OR
Class x; (Class marks) L 7%
0-30 15 12 180
30-60 45 21 945
60-90 75 X 75x
90-120 105 52 5460
120-150 135 y 135y
150-180 165 11 1815
Total 2f;=x+y+96 =150 |Xfx, = 8400 + 75x + 135y
[2]
% +x+y =150 (D) = 13650 = 8,400 + 75x + 135y
x+y =34 = 75x + 135y = 5250
foxf =  S5x+9y =350 (i) 1]
r = Zfz Solving eqns. (i) and (i),
x =34andy =20 [11
8400+ 75x+135y
= 91 =

150



MATHEMATICS (STANDARD)

SOLUTIONS

SAMPLE QUESTION PAPER

CBSE Class X Examination

Section ‘A’

1. @) 2. (b) 3. (a) 4. (d)

5. (d) 7. (b) 7. (d) 8. (b)

9. (¢) 10. (¢)

Fill in the blanks
11. p=4

Explanation
2p+1),13, (5p —3) are in A.P.
Common difference = (5p — 3) — 13

=13- 2p+1)
= S5p-16=12-2p
Tp =28
p=4
12. 2139
Explanation

Herea=5andd=13-5=38
a,=a+n-1d
|8]=5+®m-1)8
176 =8(x - 1)
x—1=22
x=23

S, = %[a+an]

= 251181
2

[\

3><186 =2139

S )

13. x=

sls
&

Explanation

32— 2J6x +2=0

3x2 — Jox—6x+2 =0

32 = 3V2x—3v/2x+2 =0
o313 [ a] =0
(3x—2) (f3x=2) =0

V232
B
14. y =2/3 and -1/7
Explanation
11 2
W - —y-==0
Y3073

= 21y - 1ly-2=0
=21y’ - 14y +3y-2=0
TyBy-2)+13y-2)=0
By-2)(Ty+1)=0
y=2/3 and -1/7
15. LCM =338
Explanation
Given N, =26
N, =169
and HCF. =13
We know that N; x N, = HCF x LCM
= 26 x 169 = 13 x LCM
LCM =338
Answer the following.

16. Let outer radius of path be R and inner radius

be r.
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According to question:

2nR 23

onr 5

R 23

= T %

Also R-r=5m

= R=(5+rm

Solving (i) and (ii)

5+r 23

ro 22

110 + 22r = 23r
= r=110m

*. Diameter = 220 m

17. Given Q = 45°
r=7cm

Arc length [ = ix 2nr

360
45

| = —X2X—

360

=55cm
18. Curved surface area = 21rh = 264
Volume = m°h = 264

2nrh _ 264
wih 924

Dividing (i) +ii —5—
2_2
r 7
r

=

22
from (i) 2><7><7><h =264

Diameter 14

=7 = Diameter = 14

height 6
19.
A 30°
9cm
In AABC

tan 30° = B—
9

. (@)

. (ii)

. ()
. (ii)

20.

21.

1 BC 9
NN
BC—[ i—?;\/gcm

sin A =cos B

sin A = sin (90 — B)
= A=90-B
=A+B=90°

Section ‘B’

kx+y=k>andx + ky =1

@ _kbh_ 1o K
a  1'b, k' p o

For infinitely many solutions

4 _ b _¢g

“ - boo
k_1_K_ 5

1 k

k==l [1]

22. Let us assume to the contrary, that 3,/7 is an

rational.

Then, there exist co-prime positive integers
p and g such that

p
W1 =, [1]
-+ p, 3 and gare integers

3L is a rational number

7 is rational [1]

But this contradicts the fact that \/7 is
irrational.

This contradiction has arisen because of our
incorrect assumption that 3./7 is rational. So,

we conclude that 3\/7 1s an irrational
number.
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23. Here, first term (a) = 6
Common difference (d) of the given
AP =13-6=7
Let the given A.P. contains n terms, then
t, = 216 (given)

[l

=  a+(n-1)d=216
=  6+(@n-17=216
- (n-1)7 =210
= n-1=30
= n=30+1=31

Thus, the given A.P. contains 31 terms. [1]
CBSE Topper’s Answer, 2016
Xt A=(3,0) ; B-

i i =

| (6-2)(4-602 =

JeryFasr -

24, Let the point be A(3, 0), B(6, 4), C(-1, 3)
AB = J9+16 =5,
BC = /49 +1=52,
AC = J16+9 =5
AB = AC
and AB%+AC? = BC?
AABC isosceles right angled triangle.
[1%2 + 2] [CBSE Marking Scheme, 2016]
omd C=(-1,3) . ,

W’f [43+1 = Ez; -gjzmi

f\r/\

254208 =50*=

9 £ TN v ——
Bc* - 613)" 0 ASIAC=BC

25 - Swed

8
i) P ber) = —
(i) P(squre number) 113

16
113
[CBSE Marking Scheme, 2018]
26. No. of possible outcomes = 100

Perfect squares 4, 9, 16, 25, 36, 49, 64,
81, 100
No. of favourable outcomes =9

25. [l

(i) P(multiple of 7) = [1]

100
(ii) P(odd numbers not less than 70)

16 _4

100 25

(i) P(perfect square) = 11

O v o g

Section ‘C’

27. According to the statement of the question, we

have

LCM of two numbers = 14 x HCF of two

numbers
Also, LCM + HCF = 600 11
= 14 x HCF + HCF = 600
= 15 HCF = 600
= HCF =40 11
LCM = 14 x 40 = 560

Now, one number is 280

280 x Other number = 40 x 560
= Other number = M

280

80

[l
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28.

Let the ten’s and the units digit be y and x
respectively.

So, the number is 10 y + x.
The number when digits are reversed is 10x + y.
Now, 7(10y + x) =4(10x+y) = 2y=x
..()
Alsox—y=3 ...(@0)
Solving (1) and (2), we get y = 3 and x = 6.
[3] [CBSE Marking Scheme, 2018]

CBSE Topper’s Solution 2015

29.

. . -
) — 2w W szﬂu »y
 Afa+b)yb-al &_l(ﬁ_l,émb)_L

PA = PB or (PA)? = (PB)
(a+b-—x)>+b-a-y)?

=(@a-b-x)+(@+b-y)?
(a+b)?+x*—2ax—2bx+ (b—a)* +y> -
2by + 2ay = (a — b)* + x> — 2ax + 2bx +
(a + b)? + y* - 2ay — 2by

= 4ay = 4bx or bx = ay
[3] [CBSE Marking Scheme, 2015]

/u,m /gmd ...... i

. ;fu AJ_IL(G_)#_’-(

(a+b) ||
Lb ) >~ 21(0_@;12 la=b) = (lLkz) oxla=b) =2y ()|

I Mﬁ,ﬁ{a-_zy{- 25)(_-);2%2% Ao 20 =2+ 2w ‘2(1%¢+2%
4 - . _ 4

OR

2
LetPA: AQ=k: 1 =
| K . 1 : ] Hence the ratio is 2 : 9. [V2]
P@ -2) AL Y) agn ~18+14 -4
11 Therefore y = BETEE =— [1]
2 = ﬁ [%2] [CBSE Marking Scheme, 2017]
k+1 11
CBSE Topper’s Solution 2017
m < b Mere = 2, y,==2
Pl L2,y Q- X2=8, yi=7.

Ua\;\}_.s‘::'hon Formula, .
o (9_44 3m + 2n " Jm —2n -

- \:j} (M/ w1 > ’
,,,,'> 24 = 2+ on

\\ ™+

‘Zum—)Qu'r\- 23w +270n
n = 9m
= M

2
9 )
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" TThe Q‘Wwdu
tn yono IT9.

—_—

the Yive seqment

Tqua ™M=2 and m=q,
Y= T —2
| T G0
— 0y = 1(29-2(9)
- 2419
9 T 1u-—18
S . u
e
30./ ZSQN = Z/TRM (CPCT as ANSQ = AMTR) = 2/1 = 2/PQR
P (as Z1 = Z2 and ZPQR = /PRQ)
/1 = ZPQR
. . Also /2 = /PRQ
S And ZSPT = ZQPR
(common)
APTS ~ APRQ
S RN (By AAA similarity criterion)
Since, /P + £1 + /2 = /P+/PQR+ /PRQ :
[CBSE Marking Scheme, 2015] [1 + 1 + 1]
(Angle sum property) OR
= Z1+ £2 = ZPQR + ZPRQ
A To prove : AB> + AC*> = 2AD? + %(BC)2
Draw AE 1 BC
1
B E D C .
In AABE, AB? = AE’+ BE? (Pythagoras theorem)
or AB? = AD’?-DE? + (BD — DE)?
= AD? - DE? + BD? + DE? - 2BD x DE
- AB? = AD? + BD?> - 2BD x DE (D)
In AAEC, AC? = AE’ + EC? 11
or AC? = (AD?-ED?) + (ED + DC)?
= AD? - ED? + ED? + DC? + 2ED x DC
or AC? = AD?+CD? + 2ED x CD
or AC? = AD?+DC? +2DC x DE (i)
Adding eqns. (i) and (if),
AB?+AC? = 2(AD’+BD? (- BD=DC)

2
{2AD2 + 2[%BC) } = 2AD? +%BC2

(as BD = BC) 1]

Hence Proved.
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31.

32

LHS = sin® —cos®  sinO+cos® (sinO —cos 6)2 + (sin© + 0036)2
"~ sin®+cos®  sin®—cosO sin” 0 — cos”
_ (sin? 0 + cos? 0) — 2sin O ¢cos O + (sin O + cos? 0) + 2sin O cos O
sin® @ — (1 —sin’ )
1+1 2
= = RHS
sin”@—1+sin>0 2sm 0-1
[1 + 1 + 1][CBSE Marking Scheme, 2015]
OR
1 1 1 1
To prove: —— =— - .
cosecA—cot A sinA sinA cosec A +cotA
1 3 1 3 1 (]
cosec A—cotA sinA sinA cosec A + cotA
1 1 1 1
or = +—
cosec A —cotA cosec A +cotA sinA sinA
1 1 2
or + [1]
cosec A —cotA cosec A + cot A sin A
LHS. = 1 1 or c0sec A +cot A +cosec A —cot A
cosec A —cotA cosec A +cot A (cosec A — cot A) (cosec A + cota)
2
in A 2
or 2c0sec A or oo - =R.H.S. [1]
cosec’A —cot® A 1 sin A
Hence Proved
PR? = 427 +42?
= 2x42?
PR = 4242
OP = 212 [

Area of one flower bed

Area of two flower beds

Area of segment of circle with centre angle 90°

—leﬁlefx———leﬁlef

693 — 441 = 252 m?
2 x 252 = 504 m?

[l

[1] [CBSE Marking Scheme, 2017]




SOLUTIONS 61

33

CBSE Topper’s Solution, 2015

Eﬂv@m PRES 1= O Qﬁiuovu E )Owoh OD_ q 4),.\'73 g

B - s:dt‘_, PR = Y2 em ra =
Hen, Tuoo  cxoudan Kloveey  reds  ome wi= | O N
dyawn or sides PS ourd RR oith \ =2 =

Cm/fcww p e g

/Sw\%ov\ous oy £9- bisect ecdh othexy otk O —

\30@,_ T In wight Aeef, By Ty THagovos whesers
) PR = JEST ®ar = 8202+ eF
) : CREE R -
// . - ) = Y2 NT e )
9}./ e \:»hout) o d)qgonN& oy & soucme
b\secf each _ethenx o g ————
//'/j/ -- 08 =0P = ‘42-\'1 = 2V e

~c ,  cpos = R -Role) ._qo

Now, Qe thaded ovra= AyeQ of 2 Segmerds
) With %= 2Va oM 4 © =90

= 2% LAY -ainbd )

=LAk

; "YL Wx %. - g R 5 e R
(2222 ~eimew]

P>

- = vt 8o )

5 £ 4
= dHxe Q’)ﬁ\%"] = bpattxp,?; = "]

Largest possible diameter of hemisphere = 10 cm

: 5 cm
6(10)* + 3.14 x (5)°
678.5x5 ¥3392.50

Cost of painting = 100 = 100 =73 33.9250 =% 33.93

radius

Total surface area

[3] [CBSE Marking Scheme, 2015]

CBSE Topper’s Solution, 2015

Heve.olde of o ublcal blotk= a =[98
A Yerisphese Loy rnouwsls Hae Cube -

- Ploanekn (lewgest) ofy - hemishhem = 10t

= yodie (YD =5 o '

L) £ ¢
.

=6 W% ~ (T

NOW, Te& Of goud =lre e of
s e
e e

= Gol4 vt

hervisphere
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: é‘{ﬁ\,,; o ? gt e

é;t)?r%

Nouo , ka?c‘ /ok *c\n .3 mi}

Volume of cuboid = 4.4 x 2.6 x 1 m*
Inner and outer radii of cylindrical pipe = 30 cm, 35 cm

Volume of material used

T
(3530 xhm'= o x 65X 5 h

Now = 44x%x26

5 Tx4.4%x2.6x100x100
= 22%65x%5
= h = 112 m

[3] [CBSE Marking Scheme, 2017]

CBSE Topper’s Solution, 2017

; YQ: im

S soc 3("2 ax\oo oy
MQ.&QW&__M'?,-&.P__?S.‘\f?,.f?*_ o o
“4ox260xI00 =

=

— X0 m
112 Ob
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34. C.L x f u = ad ;lf Sfiu;
0-10 5 5 -3 -15
10-20 | 15 X -2 —2x
20-30 | 25 10 -1 -10
30-40 | 35 12 0 0
40-50 | 45 7 1 7
50-60 | 55 8 2 16
Total 2+x —2x-2

[2]
A = Assumed mean = mid point of class 30 — 40 = 35

Mean = A+—Ef"u" x h
2f;
—2x-=2
_ 35+ x 10

= 2x+2)10 = (42 +x) (3.6)
= 20x +20 = 151.2 + 3.6x
16.4x = 131.2
x =8 1]

Section ‘D’

35. Suppose B alone finish the work in x days and A alone takes (x — 6) days.

B’s one day work = l [1]
X
A d k ! 1
S one day work = 6 [1]
1
and (A + B)’s one day work = Z
. . 1 1 1
According to the question, — + =—
x x—6 4
or ¥-14x+24 = 0 1]
or  x% —12x—2x+24 =0
or x(x—12)-2(x-12) = 0
or x-12)x-2) =0
or x =12 or x=2
But x cannot be less than 6. So x = 12 [1]

Hence, B can finish the work in 12 days.
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CBSE Topper’s Solution, 2017

~let B compler a wortk in x days.

Then A takes
Toge’r\f\e) "’{/\QA.\

A(,uovd\ﬂtj jo  wok dowe
o -
x—6 x
x4 xX-C =)

A(x-6) 4

x-6 days to complete it-
(,ovvxp\@k’ it In ()dajs.
Pey dq’j/

oy Qx-6> = QMK

Ex— 24

2 (A-12) ~2C X1 =0

(c-2) (212D

Xz 2 oy \2

—

AL — 6
aA? —\Ga +24 =
A2 —\Qx -2% + 24 =0

__X=2 is wno} possible because Hiem x-6 is €4)

n= )2

€o, B lakes 12 days 4o Yimish dhe work.

OR
Since (-5) is a root of given quadratic
equation
2% +px—15 = 0
and the quadratic equation

P2 +x)+k =0
has equal roots,
then 2(-5)> +p(-5)—-15= 0 [1]
50-5p-15 =0
5p = 35
= p =17 [1]
Now, P2 +x)+k =0
has equal roots
px2+px+k=0 [11
b —4ac = 0
(7P -47xk = 0
28k = 49
p= BT
28 4
Hence, p = Tand k= %

[l

35. (i) A

B C

Given : AB 1 BC

Construction : Draw BE 1 AC

To Prove : AB% + BC? = AC?

Proof : In AAEB and AABC LA =ZA

(Common)
ZE = /B (each 90°)
AAEB ~ AABC
(By AA similarity)
AE AB
or — = —
AB AC
or AB? = AE x AC (D)
Now, in ACEB and ACBA, ZC = «ZC
(Common)

/ZE = /B (each 90°)
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ACEB ~ ACBA
(By AA similarity)
CE BC
or — = —
BC AC
or BC? = CExAC ..(i)) []

On adding eqns. (i) and (if),
AB? + BC? = AE x AC + CE x AC

or AB? + BC? = AC(AE + CE)
or AB? + BC? = AC x AC
: AB? + BC? = AC? 1]
(ii) D c
A B

Given: ABCD is a rhombus,
Construction: Draw diagonals AC and BD

1
AO =0C= EAC

and BO = OD = %BD
AC L BD

To Prove:  4AB? = AC? + BD?

Proof : ZAOB = 90°

(Diagonals of rhombus bisect each
other at right angle)

AB? = OA? + OB?

2 2
or AB? = [£j +(@j ]
2 2
, AC®  BD’
AB- = +
4 4
4AB? = AC? + BD? 1]

Hence proved.

37.

OR
Construction: Draw CG || FD

Given : /BED = /BDE
or BE = BD = EC (i)

(Given that E is mid-point of BC)
In ABCG, DE || GC

or DG - EC (from (i))[1]
or BD = DG = EC = BE
[using ()]
In AADF CG || FD
AG AC
or 6 = CF (By BPT) [1]
adding 1 on both sides,
AG AC
— +1=—+1 [11
GD CF
AD AF
or — = —
GD CF
AF AD
CF - BE [Using ()] [1]

Hence proved.

Step of Construction :

(i) Construct a AABC in which BC = 6 cm,
AB =5 cm and ZABC = 60°.

(ii) Draw a ray BX such that ZCBX acute
angle.

(i) Locate 4 points B, B,, B; and B, such
that BB, = B,B, = B,B; = B;B,.

(iv) Join B,C.

(v) Through B, draw a line parallel to B,C
which meet BC at C’.

(vi) Through C draw a line parallel to AC
which meet AB at A”.

(vii)) AA’BC’ is the required triangle. [2]
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38.

[2]
([CBSE Marking Scheme, 2018]

(i) Let AG be the height of the balloon from
the ground and C, D be the positions of the
windows, such that BC = 1.5 m, CD = 3 cm.
At points C and D, angles of elevation of
balloon are 45° and 30°. [Y2]
Draw perpendicular lines EC and FD on AG.
Then, ZECG = 45°, ZFDG = 30°
BC=AE=15m
and CD = EF =3m
GQ Balloon
h{m 5 .
Fl~m 30 D—|(San#eev)
3m 3m
I E 45° _l(AniI)|
xm C
1.5|m 1.5m
+

A X m B

Let AB=CE =DF =xm and FG =/ m
In right angled AECG,

EG 3+h
tan 45° = — =
EC X
. | = 3+h
X
= x=3+h
[ tan45°=1] ..(0) [l
In right angled AFDG,
F 1
tan 30° L = —-t = x=3h
DF x 3 «x

[~ tan 30° = %] [Y2]

On putting x = J3h in Eq. (i), we get

3+h=3h = hR3-1) =3

3 3 3

> h=————=>h=——=——
B -1 1.732-1 0.732

: h = 4.098 m

Hence, the height of balloon from the ground
=4098+3+15=8598m=86m. [%]

(ii) The person who makes small angle of
elevation is more closer to the balloon. Hence,
Sanjeev is more closer to the balloon. [2]

(iii) No, when the balloon is moving towards the
building, then the angle of elevation will
automatically increase. [2]

(iv) Windows are the most important part of any
building. They add different values to it, like
they are useful for the proper ventilation,
which is very much required as natural air
keeps the building fresh and suffocation free.

[11
[CBSE Marking Scheme, 2015]

39. Given, Height of cylinder = 15cm
Its diameter = 12 cm
radius = 6 cm
radius of cone = 3 cm
and height of cone = 9 cm 1]

Let the number of toys recast be n.
.. Volume of n conical toys =Volume of cylinder

[l

1
= nx gnx3x3x9=nx6x6x15

- P 6x6x15 (]
3x9
= n =20 [1]
Hence, the number of toys = 20
40.

Students c.f.
Less that 7 20
Less than 9 38
Less than 11 60
Less than 13 85
Less than 15 105
Less than 17 120

Less than 19 130 [1]
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130+
120+
110-
100
90
80
70
60
501
40
30
20
107

This curve is the required cumulative
frequency curve or an ogive of the less than

type.
Here, N = 130
130
So, N - e (]
2 2

Now, we locate the point on the ogive whose
ordinate is 65. The x-co-ordinate
corresponding to this ordinate is 11.4

Hence, the required median on the graph is
11.4. [1]

Units on: x-axis 1 cm =2
x-axis 1cm =10

OR
Modal class = 11 — 13
I=11,f,=95,f,=41,f,=36,h =2
fi—Jfo
2fi—fo— 1
95 —-41
+— x2
190 —41-36

Mode = [ + X2

02 4 6 8 10 12 14 16 18 20

[l

=11+ >4 x 2 [2]
113
Mode = 11 +0.95 =11.95 [V2]
Age X; Ji I
5-17 6 67 402
7-9 8 33 264
9-11 10 41 410
11-13 12 95 1140
13-15 14 36 504
15-17 16 13 208
17-19 18 15 270
>f; =300 (Xfx; = 3,198
[2]
_ Xfx 3,198
Mean = x = = ——— =10.66 [1]
>f; 300




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


