KENDRIYA VIDYALAYA SANGATHAN
BHOPAL REGION
10™ PREBOARD 1
MATHS SOLUTION (SET 1)

SECTION A
1. (b)O 2. (b)a<0,b<0andc>0 3. (c)no solution 4.(c)-14 5.(c)3
6. (b)2V10  7.(a) (-1,2) 8. (a) 50° 9. (d) 130° 10. (b) 10V2
11. (c) 9 12. (d) 1 13. (d) 100 m 14. (c) 31.5 cm?15. (¢) 27/3 cm
16.(c) 2/7  17.(d) /3 18. (a) 15 19. (d) 20. (a)
SECTION B
21.
The prime factorization of 2520 are 0.5
2520 =2% % 3% % B X T~ (1)
It is given that 05
2520 =B P g T -semian () :
On comparing equation (1) and (2) we get
p=2andq=5 1
OR
Clearly, th(? maximuimm number of columns = HCF (612, 48).
21612 : 2| 48
2| 306 2| 24
31153 2| 12
3] 51 i & 6
17 3 3
Now, BI2 =2 % 2% 8% 8 x 17 = (2% 3% x 17) 1
anci48=2>-<2><2><2><3=(2‘1 ><3)
.. HCF (612, 48) = (22 % 3) = (4 %< 3)
UL HCF (612, 48)= 12, 0.5
Maximuimm number of columns in which they can march = 12, 0.5

22 | In AABE, we have DF||AE,then|
' BD _ BF

m = TE [BV BPT] fl) 05
InAA BQ. we have DE||AC, then
28 = 2% (ByBPT].....(2)

AD
From (i) and (2), We get 0.5
BF _ BE 1
FE EC
23. N Thus, OA L PAand OB L PB
/ x\ ., £0BP =90 and /0AP = 90°
i j ""-f'"?:'??*’ In quadrilateral ADB®. ZOAP + ZAPB + /P80 - /BOA = 380° 05
\ \yi/ (Sum of all interior angles of quadrilateral is 360°)
4 7 90° + 70° + 90° + ZBOA = 360°
PA and PB are tangents to the drcke ZBOA= 1109
Wie knowy that the tangent to a circle is perpendicular to the radius throwsh the | In AOPA and AOPB,
AP = BP (Tangents from a point outside the circle are equal in lengzh)
OA = OB (Radii of the same ¢ircle)
OP = OP (Common side)
- AOPA= AQOPB (855 congruence criterion) 1
= LPOA= /S
Q POB 05

= /POA = ;—L:\OB - 11:5'- = 559




24,

We have,

cos (A-B )= X3

2>
= cos(A-B) = cos30° 0.5
A - B =30° ..... (i) B
Again, sin (A + B) = X
— sin(A+B)= sin 60°
A+ B=60°%........ (ii) 05
Adding, (i) and (ii),
2A =90°
A =45° 0.5
Put A=45° in (ii), 0.5
B =60° - A=60°-45°=15°
Therefore, A=45“ and B=15"
OR
2(sin? 45° + cot? 30°) - 6(cos? 45° - tan? 30°) 1
2 2 2
[(\}ﬁ) +(\/3)2]—6[ =) —(\}f)] 1
=7-1=6
25 | Arcis a part of circle that makes 60° between radii at end points A and B of wire.
So, it form the shape of a sector.
r=21=20cm 05
5 _ 2nrf .
e esd®
= 20cm = —3s0° 0.5
= 2nr=20X%X 6
=>r= 122—’? = -Gnﬂ cm 1
Hence, radius (r) = 9;(-’- cm.
SECTION C
26. | Let usprove 5 irrational by contradiction.Let us suppose that V5 isrational. It means that we have co-
prime integers a and b (b # 0)Such that \5=a/b 0.5
Squaring both sides, we get
5b% =& ... (1)
It means that 5 is factor of a”.
Hence, 5 is also factor of a by Theorem. ... (2) 0.5
If, 5isfactor of a, it means that we can write a = 5¢ for some integer c .
Substituting value of ain (1) 0.5
5b? = 25¢°= b” =5¢°
It means that 5 is factor of b”.
Hence, 5 is also factor of b by Theorem. ... (3) 0.5
From (2) and (3) , we can say that 5 is factor of both a and b.But,a and b are co-prime . 1

Therefore, our assumption was wrong. V5 cannot be rational. Hence, it isirrational.




27.

Let the required polynomial be ax? + bx + ¢

and let its zerces be ax and 3

Then, a+ 8= % — —f‘—' andaf=-1==<

Ifa=4 thenb=-1andc=-4

So, one quadratic polynomial which satisfies the given conditions is 4x? - x - 4
Or

If ¢ and 3 zeroes of the polynomials then standard quadratic polynomial is given by
z? — (a+B)z+af , wherea+ 8 = IT and a8 = —1 [Given]

Now, we have,

z’ ~ (a+ Bz +af

=z*~ (3)z +(-1)

= '7(4172 —z—4)

Required polynomial is 4x“ - x - 4

15

1.5

28.

When 3 coins are tossed simultaneously, all possible outcomes
are HHH, HHT, HTH, THH, HTT, THT, TTH, TTT.
Total number of possible outcomes = 8.
I. Let Ey be the event of getting exactly 2 heads.
Then, the favourable cutcomes are HHT, HTH, THH.
Number of favourable outcomes = 3.
.. P(getting exactly 2 heads) = P(F;) = %— .
ii. Let E; be the event of getting at least 2 heads.
Then, E; is the event of getting 2 or 3 heads.
So, the favourable outcomes are
HHT, HTH, THH, HHH.
Number of favourable outcomes = 4,
... P(getting at least 2 heads) = -;— = % -
iii. Let E3 be the event of getting at most 2 heads.
Then, E3 is the event of getting 0 or 1 head or 2 heads.
So, the favourable outcomes are
TTILHTT THT, TTH, HHT, HTH, THH.
Number of favourable outcomes = 7,
.. P(getting at most 2 heads) = P(F3) = Ji .

29.

Let the fixed charges be Rs x and additional charges be Rs. y per km.
Then charges paid for journey of 12km= x+ 12y
Atq:
x+12y=89  ------- ()
And, charges paid for journey of 20km= x+ 20y
Atq:
x+20y=145 ------- (i)

Subtracting eq.(i) from (ii)
x+20y-( x+12y )=145 -89
=> 8y =56
=> y= 7
By eq.(i) X+12x7=89
=>x=5

Now, charges paid for ajourney of 30 km= x+30y=5+30x 7=Rs.215
OR

Let tensdigit be x and unit digit bey.
Then the number= 10x+y
and the number formed by interchanging the digits= 10y+x
Giventhat: xty=15 ----------- (1)
and
10y+x=10x+y+9

=> Ox-9y= -9

=> XY= -1 e (i)
Solving eq (i) and (ii) x=7andy=38
So the number = 10x7+8=78

0.5

0.5

0.5
0.5




30.

We have, p = sinfl + cos#l and q = secl + cosecd
. LHS = q(p? -1 ) = (sech + cosech) {(sinf + cosB) - 1}

Y [0 SRS 98 ind 2 : L
-(maerg){sm B+ cos” # + 2sinficosf — 1} 1
= (E2bz=t ) (14 2sinfco0s0 1) 1
con 6 sin 8 1
_ [ znticosé : = : = i
= (—cwﬂumo ) (2sinfcosf) = 2(sinfl + cosf) =2p=RHS
31. ZOAP =390° _......(1) [Angle between tangent and radius through the point of contact is 307 ] 0.5
ZOBP =907 .........(2) [Angle between tangent and radius through the point of contact is 90 | 05
. OAPB Is quadrilateral SL.OAPB + LADB - SOAP - Z0OBP = 360" [Angle sum property of a quadrilateral) 0 5
=5 ZAPB + ZAOB « 907 4 90 = 3607 [From (1) and (2)] ’
=» LAPB + £AOB = 180" 1
=+ ZAPB and £ AOB are supplementary 0 5
OR .
We know that the lengths of tangents drawn from an exterior point to a circle are equal
SAE = AF = xom (say)
BD=BF=6cm;
CD=CE=8cm 05
And 50, AB =« AF + BF « [x +6)em: BC =« BD = CD = 14 am. 1
CA=CE+AE=(x+8)cm.
Join OE and OF and also OA, OB and OC.
ar(AABC) = ar(ANOAB) + ar(AOBC) + ar( AOCA)
=63 = (1 % AB % OF) + (%  BC < OD) + (% x CA x OE) 1
4&1:{%)((.:«—6) ><3}+(‘:|'- * 14 = 3) -{%x (x+8) =3}
o 63=3x(2+28)>x=T
. AB = (x+ B} = (7 + B)cm = 13 ¢m 0.5
SECTION D
32. Class X fi uj= '—27-1 fiu cf.
85-90 87.5 10 -2 -20 10
90-95 925 12 -1 -12 22
95-100 975 15 0 0 37
100 - 105 102.5 14 1 14 51
105-110 107.5 12 2 24 63
110-115 1125 7 3 21 70 25
27
Mean =975+ (5 x &) =99.4 1
f=15cf=221=95 0.5
Median class : 95 - 100 ‘
Median = 95 + % (35 — 22) = 99.3 1
33. Given: A tria)ngle A?C. DE || BC, intersecting AB at D and AC at E. Given,
To Prove: AR — Ak
S to prove,
Construction: join BE, CD and draw EL 1. AD and DP L AE. - !
A diagram
¢ 1)
] c
Proof: ZABDE and ACDE are on the same base DE and between the same parallel lines 8C and DE,
Hence ar{/ABDE) = ar{/ACDE) ............ (i)
ar(AADE) _ 3AD#EL
Now, [8ADE) _ 3 =AR i

" arlABDE) L BD<EL oo

ar[ AADE) - LEARtDP _ AE
wr(ACDE) %W'DP (8
From (i), eq {ill) heramas

Similarty,

wr{AADE) AE
Sr(ABDE)  EBC TTTrrTTTIvRee (iv)
From (i) and (iv) we get,
3 !
- BO T EC

Hence proved

Consider the given trapezium ABCD, jain BD Intersecting EF at G.

It is proved above that if 4 line s drawn paraliel to one side of & triangle to Intersect the other two sides
in distinet points, the other two sides are divided in the same ratio, So,

INADAB EG || ABL

. g B

o3¢ ';T;_ == TAED Sthieshessraicansiiass wudv)
In ABCD, GF || DC
Bo N
a €D = JF!'C-" .......................... (vi)
From (v) and (vi) we get,
AE . BE
D ¥o
Hence proved




Given-
34 Specd of boat <18 kindin
Distance =24 bim
Lot X e thes speed Oof streain.
Lot 1y A0 12 Des the tiioe Tol upstieam and downsenesanm As we know that
distance
Spreredd —
brriw
distance
=2 lime - —
speod
For upstraam, Spaed = 118 - x) kimvhr
Distance =24 km 1
Tme = 1y
Thirelon e
24
b Bl | 2=
ot dowstieann,
Spesd =18 + x) kKim/ia
Dhstance = 24 km
Thine = x
Therelfone,
2= Rie 1
Ny according to the quiestioen-
(y=1a+1
24 - 24
IA—r N+ 1 \
— 1\ = "16;»17-34 1
— J183w) (18 a) _ )
118 wy(ifie) M 1
i AR ({18 - XKIG » x)
= 48x = 324+ 18x - 1Bx . xi = M= + 48w - 324 = O
- b Gdx - G - 324 « 0O
— M 54) - G(x Sy~ 0
== (X 4 A - ) = 0
. = T RS Y B S &)
e specd cannoat be negative,
= X P %
L=
Thivizs thier sprecol Oof strearn 1= G kenZla.
Toral tume of Jlournoey = ty ¢t
SROUE T P
5: - o4 1M .
1 * o4 2+ 9 2 hrs, 1
oR
Ler avera Cpecd of Srocratt bhe x ks
My L) Nt &
B 1 = + 2
L ZOHIM - 20000 = O
(= GO (x + 400 -« O
* = 00 ki
Joorniginal spoedcd OO K/ 2
1
35 | According to question it is given that
Diameter of the base of the cone is = 7cm 1
Therefore radius = i— =3.5cm
Total height of the toy = 14,5 cm
Helght of the cone = 15.5-3.5=12cm 1
Height of the hemisphere = 3.5 cm
According to question it is also given that
Volume of the toy = Volume of cone + Volume of hemisphere 1
=3mrh + %wr""
={tex\\frac{1{3)mr 22(2r+h){/tex} 1
.1 22 2
e it (3.5)%[2 =% 3.5 + 12]
=1 x22%1.75x 19 1
=243.83 cm?
OR
Height of the cylinder =3 m. 1
Total height of the tent above the ground = 13.5m
height of the cone = (13.5-3)m =10.5m
Radius of the cylinder = radius of cone = 14 m 1
Curved surface area of the cylinder = 2rrhm? = (2 x 3 x 14 x 3) m? = 264m? 1
l=+r+h? = \/142 I (10.5)* = /196 + 110.25 = /306.25 = 17.5
.. Cured surface area of the cone = wrl = (2,,2 x 14 = 17.5) m? = 770m? 1
Let S be the total area which is to be painted. Then,
S = Curved surface area of the cylinder + Curved surface area of the cone 1
= § = (264 + 770) m2 = 1034 m2 1
Hence, Cost of painting = S x Rate = (1034 x 2) = ¥ 2068
SECTION E
36 I Number of bricks in the bottom row = 30. in the next row = 29, and so on.

Therefore, Number of bricks stacked in each row form a sequence 30, 29, 28, 27, ..., which is an AP
with first term, a = 30 and common difference, d = 29 - 30 = -1
Suppose number of rows is n, then sum of number of bricks in n rows should be 360.




e S, — 360
& F2= 30+ (n—1)(—1)| =360 (85, = (28 +(n— L)d) |
»T20 0 {0 — n 1)
=> 720 = 60N - n, -
rn® - Bln+ 720 -0
=3+ n® — L6n — 45n + T20 = 0 |by factorization|
wr ralve— 16) — 35(re — 16G) « (1
v 16)(r2 - 45) 0
(e —=16) =0 or(m—45) =0
16 ok A5
Hence. number of rows 15 either 45 or 16,
n =45 not possilde son =16
wan = 30 4 (A0 = 1M ~1) e, = (n—1)d)
=30 =44 = =14 ' The number of logs cannot be negative]
Hence the number of rows 15 16
Nurnher of bricks in the bottom row = 30 In the next raw « 29, and so on,
Therefore, Nurmbesr of bricks stacked In each row Form a sequence 30, 29, 28, 27, which s an AP
with first term, a = 30 and common differerwe, = 29- 30 = -
Suppose number of rows I o then sum of number of bricks Inoo rows should be 360
Nurnber of bricks on top row are nn o 16,
ae=30+(16- N1 (ap=a v (o 1id)
=30 15=15
Hence, and number of bricks In the top row (s 15,
CNureeher of Dricks 1 Che BOILony ros = 00 10 e msext row = 29, andd o on.
theefore, Numbser of bricks stacked In wach row form a sequence 30, 29, 28, 27, .., which Is an AP
with first termy, & = 30 and cammuon differercce, d = 20- 30 = -1
Suppose number of rows s o, then sum of numbers of beicks oo n rows should be 360
Numiber of bricks In 10throw a =« 30, d « -1, n« 10
aymavin-int
“r A= 30+ 9 = 1
= 0= 20-9=21
Therefore, number of bricks In 10th row are 21
OR
Number of bricks In the bottom row ~ 20, In the next row = 29, and 50 on.
Therefore, Nurnber of bricks stacked in each row form a sequence 30, 29, 28, 27,.... which is an AP
with first term, @ = 30 and common difference, d < 29 - 30 « -1,
Suppose numbaer of rows iz n, then sum of number of bricks in n rows should be 360,
on=26,a=30,d~ 1
a = a0k
26 =30 v (-1} x -1
v 26 30 =-n+1
Fry=5
Hence 26 bricks are in 5th row.

37

L. The distance betwesan A and C
=4/ /(8 —4)¥ (6B +3)2 =+4% 4 8%
- 16 £ 64 - /B0 — 4/F units

ii. Let the coordinates of | be (=, )

[ T3 T LB T ) i )
Ther, by section formula,

1xB+0T #2414 22

LT e Wi
andy__lxi- Erﬁ_ﬁ_.‘_:%

Thus, the coardinates of 1is {3 le
fil. The mid-point of A and C
(ux-i 5 1] —E 1)
O

Let B divides the line segment joining A and C in the ratio k - 1, Then, the coondinates of B will be

{umun]
el foka )

Thus, we have (i—,ﬁl—] 7,3

5_
:"m' nd 5=

Eur&der.ﬁﬂ:- Bk+4=Tk+T= k=1
Hence, the required ratio s 3: 1.
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an
B

AN L]
Let DC be the tower of haight h and CD be the water tank of height h,
In AABD, we have
tanany - 22

AD
B P

0

v h =y — dD VD
In AABC', we bavo

SR 774
tan 30" —_‘-‘,Z
g .,";'." w
o Py = My = YD L ow g m
I | b
Thus height of the tower Iz 23.7 m,
o
n
L=
n

an
A

anm ©
Let BC e the towes Of hesighe Brand CD D the water tank af besight by,
I A AR, vwes e

Lanan' Ll
Y

i

a oy 40 N
N A ARBC, we have

> ] -

" e 1 4
Landn" — Ae - 7; "—:',-
—>h——iﬂ—ﬂ— ‘“’:‘" -23.1m

Thus height of the tower is 23,1 m.
Substituting the value of h in (1), we have
23.1 +— iy — 40

== hy =~ 40 - 23.1

-6.9m

Thus helght of the tank Is 6.9 m.

LI
(=
-//r’/—/lga‘ ~
ass
A

v €3
Inthe N ABC If ZCAEB — 45" then

cot 457 ',;:.‘}"i‘ 1

y=221m
Thus the angle of elevation will be 45%° at 22,1 m.

OoORrR
o
n
<
n
an
A~ ,
40 m io e
Glven that A3 —_—
V3
o
c 4o0m
A e 1
40/ /3 m =
Inthe ANAIZI
-
AL T
oot O = -y = ~3o°
cot 6 — ‘}3
= 6 — GO

Hence the angle of elevation would be 609,




