RIT CLASS-X MODEL TEST PAPER HINTS AND SOLUTIONS : MATHS

SECTION-A
1. 98=2x7x7 2|98
98=2x 77 0r 21 x 72 %
7
2. Thegraph intersectsthe x-axisat X =— 3 and
Xx=-1
Zeroes of thepolynomia are— 3 and — 1
3. For infinitemany solutions
a_b_¢g
a b, ¢
k _5_-(k-9
20 k -5
Takingfirst two Takinglast two
k_5 SN 3
20 Kk k k
= k2 =100 =5=k-5 (- k=0)
=k=%+10 ()] = 10=k (1)

Common valueof k =10 (From (i) and (ii)
k =10istheonly solution

1
4. ——— =c0s0
secO
Maximum value of cos0 is“One”

[ 1 .
Maximum vaueof —— is“One”

secO
3 :
5. tanA = 1 ...(Given)
=A+B=90° =A=90°-B
3
= tan (90° - B) = 1 ..[From (i)]
3

=cotB=— [ .. tan (90° — 6) = cot 0]

4
X
Let diameter of acircle=x units

X
thenradius, r = E = units

Let side of an eg. A =X unit
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ar. of acircle nr?

ar.of aneq. A /3
4

2 2
n(xj S
2) 4 T
NP B x*
——(x 3—
2 ® V37
Required Ratio=n: /3
7. Z0QT =90°
ZTPO =90° [Tangent is_L to teh radius through the point of contact]
In Quadrilateral POQT
ZPOQ + £0QT + ZQTP + £TPO = 360°
(Sum of all angles of aQuad. is360°)
ZPOQ + 90° + 100° + 90° = 360°
Z/POQ + 280° = 360°
ZPOQ = 360° — 280° = 80°

(s de)?

&l

=
=

8. Angle of depression from the observing position O, is ZPO A =90° - 60° = 30°

P o} 0,
2

-9

60°

45° [ []
A B C
Angle of depression from the observing position O, is /PO A = ZO,AB = 45°
(AlternateInterior Angle)
9. S={1,2,3,4,5,6}i.e.n(S) =6
Primenumbersare2, 3,5i.e.n(E) =3

. ne)y 3 1
P (aprime number) = ﬁ = 6 5

10.  TheL fromthe point of intersection of thetwo “Ogives” meets the x-axis at 4
Median =4 marks’
SECTION-B

11. Let abethefrist term and d bethe common difference of anA.P.

a,=47,a=2 (Given) ()
= a+9d =47 [+ a=a+(n-1)d]
—47=2+(10-1)d
=47=2+9d = 9d=47-2=45
45
=—=5
d 9

S = % [2a+ (n—1)d]

S, = = [2(2) + (15— 1) (5)]

15

1T
g
] &
RS
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15
= S, = Bl [4+(14_(5)]

15
= 515—? [4 + 70]

15
= S.= > [74]
S, =15(37) =555
12. Whenwetossacoin, the outcomeshead and tail areequally likely. Thus, theresult of an individual
cointossiscompletely unpredictable.
Hence both the teams get equal chanceto bat first so the given statement isjustified.

i+§—_1 .
13. Xy ()

1 2

—_Z=2 .

Xy (i)

Multiplying (i) by 1 and (ii) by 4, we get

Xy

4 8 _g

Xy L. (by adding)

[ ™

X

= 7IX=7 x=1

Putting thevalueof xin, (i), we get

3 8

Tto=-1 L N

1 vy y

= —4y =28 =>y=-2

x=1y=-2

14. are(AABC) =12 units?

% [4(2 = k) + (=3)(k — 1) + 0 (1 — 2)] = 12 units?
[8— 4k — 3k +3] =24

11— 7k = + 24
~Tk=+24-11

_ +24-11

7

(241 _24-11

-7 7

o 13 -
o7 T 7
e B (=5

. - 7 -
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15.

16.

17.

18.

Sum of zeroes, S= 2./3
Proudct of zeroes, P=2
Quadratic polynomial =x2—Sx + P

=x2- 2/3x+2

SECTION-C

Let theoriginal speed of the student = x km/h
Increased speed = (x + 1) =km/h

3. 3. B
X x+1 60
 Time distance

X+3-3x 1 P
-, =T

x(x+1) 4 15 mns="2 hrs

60

X (x+1)=12

X2+x—-12=0

X2+4x—-3x—-12=0
X(x+4)-3(x+4)=0

x+4)(x-3)=0

X+4=0 or x-3=0

XxX=—4 orx=3

Rejecting x =—4, because speed cannot be -ve
.. hisoriginal spped was 3km/h

Let usassume, to the contrary, that

3+5 /2 isarational number, say x

X—-3
=5/2 =x-3 = \/—ZT
Now x, 3and 5 areall rational number

X—3
5 isalso arational number

= /2 isarationa number

= [2 isnotarational number

.. our assumptioniswrong
Herea=2,.b=-(k-2)=-k+2=2 -k,
c=1

D=0 Equal roots..... (Given)
b?—4ac=0

=(2-k*-412)(1)=0
=>4+k*-4k-8=0

—k?—4k-4=0
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19.

20.

Again here,
A=1,B=-+4,C=-4
D =B%2-4AC
= (47— 4 (1) (-4)
=16+ 16=32

JD =16x2 = 42
_-BxJD _ | _A(A42

k
oA 2(1)
4+ 42 k=2 2+22
= k = > = K= 5

wk=2+22 ork=2-22

PA and PB are the requried tangents.

A
P
B
sin6 _ oy sin6
cot 0 + cosecH cot 0 —cosecO
sin® B sin®
=~ cot0+cosec® cotO—coseco
L.H.S.

sinBcot®—sin®cosec —sin®cot 6 —sin O cosec O
(cot 6 + cosec) (cot 6 — cosec 0)

—-2sn0 cosecH

cot? @ — cosec?0

—Z(Sin 0 x )
sin® [+ cot? 0 —cosec? 0 = —(cosec®0 — cot? 0 = —1]

-1

=2 =RH.S
OR

sec29° = sec (90° — 61°) = cosec 61°;
cotl/° = cot (90° — 73°) = tan 73
cot8° = cot (90° — 82°) = tan82°
sin238° = sin? (90° — 52°) = cos? 52;
cot 45° =1
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21.

22.

Using thesevaluesin the equation, we get
sec29°

+2cot8°cot17°cot45°cot 73° cot 82° —3(sin2 38°+5in2 52° )
cosec 61°

_ LS b 61 +2tan82°x tan 73°x(1) x cot 73°x cot 82° —3(cos? 52°+sin? 52°)
cosec 61°
1

X
tan73® tan&2°
(- cOs’A +sin?A =1)

=1+ 2 tan 82° x tan73° x -3(1)

=1+2-3=0
XP_XQ_3 o
XY XZ 4 ~(Given)
X =4X (common)
AXPQ ~ AXYZ (SASgmilarty)

ar AXPQ XP?
a AXYZ Xxy?

=

a AXYZ \ 4

[Theratio of the areas of two-Asisequal to theratio of the square of their correspoinding sides]

ar AXPQ:(BJZ

9
ar AXPQ = 2% ar AXYZ

9
= —X = 2
16 32 =18cm

ar Quad. PYZQ = ar AXYZ — ar AXPQ
ar Quad. PQZQ = (32 - 18) cm? =14 cm?

LetAP: BP=k:1
Coordinates of P= Co-ordinatesof P

(5k+3 3k—6j
k+1 k+1
hisooin k-6
ispoint lieson x-axis e

= 3k-6=0 = 3k=6
6
= k=§=2 Hencetheratio2: 1
Puttingk=2in (i), we get
Point of intersection,

_(5(2)+3 3(2)—6}
P={"271 ' 211

_ (10+3 6—6)_(1_3 0)
N 3’
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23.

24.

25.

Let P(X, y) be equidistant from the pointsA (2, 5) and B (-3, 7)

AP=BP ...(Given)
.. AP?=BP? (Squaring both sides)
(x=2)+(y-5y=(x+3)+(y-7)
= X?—4x +4 +y?2— 10y + 25
=X2+6Xx+9+y2- 14y +49
— —4x — 10y —6x + 14y =9 +49 -4 - 25
=-10x +4y=29

In AAMP and AABC

/1= /1 (common)

/2= /3 (each 90°)
AAMP~AABC (AA similarity)
~PA_MP
" CA BC
.. CAxMP=PA x BC
0 = 360° — 120° = 240°

(sides are proprotional)

= = —=—Cm
r=3.5cm 10 2

Length of OAPBO = length of arc BPA + OA + OB

i(an) +r+r
360

I
VR
\E
o
)
X
)
\‘|r\>
X
|
N—
)
=

1
7 N\
wlnN
X
N
N
N—
+
i B
N
X
N |~
N—

OR

1
Diameter AQ = 2 28=7cm
=r=7

3
Diameter QB = ZX 28=21cm

R—ﬁcm
— "=
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26.

27.

1
Areaof shaded region = E(ﬂrz +7R?)

1
—.

2

T, 2 2
—(r-+R
2( )

[HEGH

1 22

2

2

7

=192.

BC

—X—X

1 22 (49+441J

11
—x

(49 441}
Ix x| ———

7 4 4

7 4

490 _770
4 4
5cm?

SECTION-D

2
DC = —=§=1 [Inan eg. A, altitude bisects the base] A

2
Inrt. AADC
AC2=AD2+ DC?

(By the converse of given theorem)

(2)2=h2+ 12
h2=4-1

h?2=3

o h=%/3cm
(Height can not be -ve)

Let present age of sagar = X yrs.

and that of Tiru=y year
A.T.Q.
X-5=2(y-5)
X-5=2y-10
X=2y+5=0
X=2y-5

x 5 15 25
y 5 10 15

x +10=(y +10) + 10

Xx+10-y-10-10
X—-y—10=0
x=y+10

x 15 20 25
y 5 10 15

Sincethelinesintersect at (25, 15)
.. Sagar’s present age = 25yrs.
and Tiru’s present age = 15 yrs.
Fromthegraphitisclear that Sagar was 10 yearsold, when Tiruwas born.
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28.

29.

LeteAE=hmandBE=CD=xm

X
—=cot 30° A
h

X
:>F=\/§ B2 )

Xm
=x=hy3 ...(0)
— BE=CD=h.3m 40m

40m

AD
— =tan60° 60°
Inrt. AADC, cD =

C«—————>D

xm

h+40
- =3

= h+40= ,/3x

=h+40= 3 xh /3

= 40=3h-h 2h =40

= h=20m

.. Height of lighthouse = 20 + 40 = 60m

AD .
Inrt. AADC, —= =sin60°

AC

60 /3

iy AC =60 x 2

AC 2 = 3 *
60x 2

AC = \/5

2 43
AC=60x [z x =

AC=M;*/§:AC=4OJ§m

Hence the distance of the top of lighthouse from the foot of tower

14cm 72cm 4cm

< 7

100cm

Radius of hemisphere, r = 14cm

length of cylindrical path (h) =[100—-2 (14)] =72 cm
Radiusof cylindrical part

= Radiusof hemispherical ends, r = 14cm

Total areato be polished

=2 (C.S.A of hemispherical end) + C.S.A of cylinder
=2 (2nr?) + 2nrh = 2nr (2r + h)

= 40/3m
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22
=2x — x14(2x 14+ 72)

=88 (28 + 72) = 8800cm?
Cost of polishing the surface
=8800 x 0.05 =440

OR

Height of container h=8cm
Radius of thebase, R=10cmand r = 4cm

Slant height| = \/n? + (R -r)?

= 82+ (10-4)% =82 + 62

= J64+36 =+/100 =10cm 10cm
Volume of container

= %nh (R2+r2+Rr)

4cm

x3.14 x 8 (100 + 16 + 40)cm3

P Wik

= 3%3.14 x 8 (156)

=1306.24 cm?

_ 1306.24

1000
=1.30624 lit. = 1.31 it (approx)
.. Quantity of oil =1.311it
Cost of coil =Rs. (1.31 x 50) =Rs. 65.50
Surface area of the container (excluding the upper end)
=C.Sare+ ar of base
=nl (R+r)=mnr?
=qn[l (R+7r)+r)?
=3.14x[10 (10 + 4) + 16]
=3.14 x 156 = 489.84 cm?

5
Cost of metal = Rs. (489-84me = 24.492

= 24.49 approx.

30. Age | Number of peopleof f; | Class mark (x;) x i

0-20 15 10 150

20-40 fi 30 30f,
40-60 21 50 1050
60-80 fy 70 70f,
80-100 17 90 1530
100 2730 + 30f, + 70 f,
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> xf,=2730+ 30f, + 70f,
15+f +21+f,+17=100
53+f +f,=100

f +f,=100-53 =47

f2=47—f1
a infi
Mean = zfi

53 2730+ 30f, + 70f,
1 100
— 2730 + 30f, + 70f, = 5300
— 30f, + 70f, = 5300 — 2730 = 2570
= 3f, + 7f, = 250 (dividing by 10)
= 3f, +7(47-1) =257  from(i)
= 3f, + 329 - 7f, = 257
= _4f, = 257329 =72

j— l: _—4=18

Puttingthevalueof f, in (i), we get
f,=47-f, = f,=47-18=29

- f,=18,1,=29
OR
Marks Frequency Cumulative Fequency c.f.
0-100 2 2
100-200 5 7
200-300 9 16
300-400 12 28
400-500 17 45
500-600 20 65
600-700 15 80
700-800 9 89
800-900 7 96
900-1000 4 100
n=Xf =100 . =50

n
Cumulative frequency just greater than 5= 50 is65 and corresponding classis500 - 600

.. median classis 500 - 600
- | =500, f=20, cf.=45 h=100

D—c.f.

2 _
s median=1+| 5 [*P :500+(502045j><100

. Median =500 + %X100j=500+ 25=525

g w u o ca d e m CP-3, Indra Vihar, Kota - 5 & 0744 - 2428595, 3200042 Fax : 2427500
vf’,,' Y g Symbolic of Excellence and Perfection e-mail ; contact@raoiitacademy.com, website : www.raciitacademy.com




