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Section - A

Since, -3 is the zero of the given quadratic
polynomial

(k-D(3?*+k(-3)+1=0 =
9%-9-3k+1=0 =

=2

3
Given ﬁ tand =1 =

sin? O - cos? O = sin? 30° - cos? 30°

(k-1)x9-3k+1=0
6k-8=0

tanH:L: tan30° = 6 =30°

N

(1)
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We know that composite number are those number which has atleast one factor other 1 and the number
itself. Number 3, 5 and 7 has no other factor, so it is not composite number, number 9 is composite number,

because it has factor 3 x 3.

In a dice, the number greater than 4 is (5,6).

The number of favourable outcomes = 2

Total number of outcomes = 6

Probability of getting a number greater than
2 1

4:—:—
6 3

We know that, Mode = 3 Median - 2 Mean.

45+42x27 99
3 3

Median = 33

Tk—2
k+1

Let the required ratio & : 1. Then, =1

k=l=k2
2

We have, r=21 cm, = 60

= 60 ><2><£><21:220m
360° 7

)

x+l-(x-1)=2x+3)-(x+1)

Mode + 2 Mean

= Median = 3

= Tk-2=k+1 = 6k=3

= X
360°

= 2=x+2=x=0
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(a)  Given, AABC ~ ADEF

Perimeter of AABC _ AB

= Perimeter of ADEF _ DE [-.- the ratio of the perimeter of two similar triangles is
the same as the ratio of their corresponding sides]
Let p be the perimeter of AABC.
Then, 297
5765 5 - pTooem
@ /
X
66 inch
<+« ft—r+—95 ft—>
: 06 :
Height of Rubal = Eft =5.51t [--1 ft =12 inches]
S t 722 By similarity th
0, we ge 7495 [By similarity theorem]
7 55 561
—=—>=T7x=102x55=>x=— - =
= 02 7 - x = 80 ft [approx]

('2a1) Here> (xp yl) = ('8’ O)a (xza yz) = (Sa 5) and (x35 y3) = ('37 '2)
Centroid of APQOR

X +X+X Y+t
:x’ = .
(x,») [ : 3 }

=(-2,))

B

_{—8+5—3 0+5—2}
3 3

(Euclid’s Division Lemma). Given statement is known as Euclid’s Division Lemma

(Parallel) Two tangents, drawn at the end points of diameter of a given circle are always parallel.

(LO). If AABC ~ APQR, then their corresponding angles are equal. Therefore LB = LQ.
(sin 0) cos (90° - 0) = sin 6.
Let x be the HCF of the numbers. We have the numbers as 3x, 4x and 5x

Now, LCM (3x, 4x, 5x) =3 x4 x 5xx=60x
= 60x =1200 x=20

It is clear that the graph of p(x) cut the x-axis at only one point. Hence, the number of zeroes of p(x) is 1.

(')

(/)

(‘/,)

(')

(‘/,)

(/)

(M
(M
(1)
(1

(1)
(1)

Let P(1,4), O(7, 11), R(a, 4) and S(1, -3) be the vertices of a parallelogram PORS respectively. Join PR and OS. Let

PR and QS intersect at the point 7.

1,-3)S R (a, 4)

(1.4pP Q7,11

(/)

We know that, the diagonals of a parallelogram bisect each other. So, T is the mid-point of PR as well as that of OS.

Mid-point of PR = Mid-point of OS
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. [1+a’4+4}(7+1’11_3j:’ [1?’4):(4’4)

2 2 2 2

On comparing x - coordinate from both sides, we get

1+a

Given, APis 21,18,15,...
Here a =21 and d = 18 - 21 = -3. Let nth term of given AP be -81.
Then, a =-81
= a+((n-1)d=-81
[0, at(n-lyd] (i)
On putting the values of a and d in eq. (i) we get
21+ (n-1)x(-3)=-81
= 21-3n+3=-81
= 24-3n=-81 = 3n=-81-24
n =ﬁ=35
-3
Hence, 35th terms of given AP is -81.

Given system of equations is
x+thky=0and 2x-y=0
On comparing these equations with
ax+by+c =0

and ax+by+c, =0,

we get a=1,b=kc=0

and a=2,b,=-1,¢,=0

condition for unique solution
al bl 1 k 1
—Ft——F—kE——
a2 b2 2 -1 2,

Section - B

Given pair of linear equations

xty=14 - (i)
x-y=4. - (i1)
From (ii), x=4+y - (iii)
Substitute this value of x in eq. (i), we get
4+y+y=14
or 2y=14-4
or 2y=10
10
or y > 5
Substitute this value of y in eq. (iii) we get
x=4+5=9
Hence, x=9andy=5

sin? 63° +sin” 27°
cos?17° + cos” 73°

_ [sin*(90°—27°) +sin” 27°]
cos® 17°+ {cos(90° —17°)}*

_ (cos 27°)? +5sin* 27°
cos®17° + (sin17°)*

=4=1+a=8=a="7 Hence, the value of a is 7.

[-.-sin (90°- 0) = cos 0 and cos (90° - 6) = sin 0]
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_ cos?27° +sin’ 27° 1

- cos?17°+sin’17° N

OR
sin 25° cos 65° + cos 25° sin 65°
= sin 25° x cos (90° - 25°) + cos 25° x sin (90° - 25°)

= sin 25° x sin 25° + cos 25° x cos 25°  [--cos (90°- 0) = sin O and sin (90° - 6) = cos 0]

= sin? 25° + cos? 25° =1

In AABC, DE || AC
BD BE
DA EC

In AABE, DF || AE
BD BF
DA FE

From (i) and (i)
BE BF
EC FE

Length of tangents drawn from external point are equal.
Therefore, PT =PT,=12cm & CQ=CT, =2 cm
Now, PC=PT -CT, =PC=(12-2)cm =10 cm

Volume of water in the water tank = 11 x 6 x 5 m?
Let height of the cylindrical tank = 2 m

22
.. Volume of cylindrical tank = 7 r?h = s x(3.5)° xh

%x(3.5)2><h:11><6x5

he 11x6x5x7%x10x10
22x35%35

_3x10x10 _
35

h 8.6m

OR
Volume of solid cube = (44)* cm* For spherical lead shots, » =2 c¢cm

Volume of one lead shot = g7z'(2)3 cm’

44x44x44 _ 22x44x21

Number of lead shots = = 2541 (leadshots)

—X—x8

----- @A) [By basic proportionality theorem]

----- (i1) [By basic proportionality theorem]
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26) Total number of marbles in jar = 24
Let number of green marbles = x
.. Number of blue marbles =24 - x

Probability of drawing a green marble :% (7,
x_2 ¥
24 3 ()
24
x=22 g6
3
.. Number of green marbles = 16 (')
. Number of blue marbles =24 - x=24-16 = 8. (1/2)
Section - C

27) Given that px)=x*-3x*+4x+5

or p)=x*+0x*-3x2+4x+5
and gx)y=x>+1-x
or gx)y=x2-x+1

xX2+x-3

¥eox+1[x*+0x°-3x2+4x+5
xt- X+ 3N
-+
X¥-4+4x+5
X - x*+ x
~ui
- 3x*+3x+5
- 3x*+3x -3
+ - +
8 (2)
Bydivisionalgorithm  x*-3x2+4x+5=(*+x-3)(x*-x+1)+ 8
Hence, quotient = x* + x - 3 and remainder = 8. (1)

28) The angles of a triangle are x, y and 40°.
Therefore, x + y + 40° = 180° by angle sum property of a triangle.
So, we obtain corresponding equations as x+y=140 - @) (')
Also, the difference between the two angles x and y is 30°.
Therefore, we get the following equations : x-y=30 - (ii) (')
Adding (i) and (ii), we get
2x=170
170
X=——=
2
Putting the value of x in (i), we get
= y=155 x =85and y = 55°. (1)
OR
Let numerator of fraction = x, Denominator of fraction = y

= 85 (1)

. . X
.. Required fraction =—

Y
According to 1st condition,
x—1 1 .
v T3 or 3x-3=y or 3x-y-3=0 —- (i) (/)

According to 2nd condition,

x —
y+8

or 4x=y+8 or 4x-y-8=0 - (i) (1)

|-
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x_» .1
or, 5 12 1
I I 11
x 1
From I and III, we get 3 :Ij x=5
y 1
From II and III, we get E=I:>y:12

Hence, required fraction is e .
12

Let us suppose that V3 ++/5 is a rational number.

4
2. A3 ++/5 can be written as ; where p and ¢ are coprime integers.

p

2
)4
Squaring both sides, we have ~ 3 +5+ 2345 = q_2

2
p
— 2415 =-—-8
q
2 2
r=_P —8q
2 2
=_P —8q
= 15 = 2q2 , which cannot be true.

As we know that /15 is an irrational but
P’ -84
24°
So, our assumption is wrong.

— \/5 + \/g is irrational number.

is a rational.
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(/)
(/)
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Numbers from 1 to 500, it means that the numbers1 and 500 are included and also the numbers are divisible by 2

and 5.

. Series is 10, 20, 30.,......, 500.
a=10,d=10
a =500

= a+(m-1)d=50

= 10+ (n-1)10=500

= (n-1)10=490

= n-1=49

= n=>50

(1)



1/1
Now, S, =§[a+l] (1)

S, =5—20[10+500]

Ssoz?x510=12750 (1)
OR

Penalty (cost) for delay of one, two, third day are ¥ 200, I 250, T 300.
Now, penalty increase with next day with a difference of ¥ 50.
Required AP is ¥ 200, ¥ 250, ¥ 300, T 350, ......
Here, a=T, =200

d=% 50 and n =30 @))
Amount of penalty gives after 30 days = S, .

=g[2a+(n—l)d] )

30

2

=15[400 + 1450]

=15 (1850) =% 27750 (1)
Hence, ¥ 27,750 have to pay as penalty by the contractor if he has delayed the work 30 days.

[2(200) + (30—1)50]

31) Let BD be length of tree before storm. After storm AD = AC = length of broken part of tree. The angle of
elevation in this situation is 30°.

]

4—— Length of whole tree ——»

- = A
T —

— T —pi——

m (1)
4— Ground level ——»
In right AABC,
h 1
;_ﬁz tan30° or ?Zﬁ (')
8§ 3 8
h :—x—:—\/g _____ ; 1
or 1 \/g \/g 3 (1 ( /2)
BC 3 8 3
Also, - cos30 or o2 (‘7))
h, = 8x2 X &xﬁ
or 2 \/5 \/5 \/g
16
h, =?\/§ ----- (i) (')
Total height of tree of /1, + h,
8 16 8+16 24
=§\/§+?\/§ [Using (i) & (ii)] { 3 }/5=7\/§ =8/3m ('/,)

Hence, height of the tree is 8/3 m (')
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32) Let given points be :
A(7,-2), B(5, 1) and C(3, k)
Here x =7,x,=5,x,=3
»n=-2y=1y=k
Three points are collinear if

= [x, 0, -») t 5,00, -y) T x,00, - ¥)] =0

1

2

or L1701 - k) + 50k + 2) +3(-2- D] =0
2

or 7-Tk+5k+10-9=0
or 2k+8=0

or 2k=-8
-8

or )

Hence, k=4

33) Length of minute hand of clock = Radius of circle (R) = 14 cm

We know that
60" =360°
12360,
60
5'=6°x5=30°

Angle of sector (0) = 30°
. Area swept by minute hand in 5 minutes.

2 o
RO 2 1ax14x D
360 7 360
1
=—x22x28
12
154

=Tcm2 =51.33cm?

Hence, area swept by minute hand in 5 minutes is51.33 cm?.

Daily wages Number of workers Class mark u; = i ; 2 fi"i
34) (in?) (12] ) 4, = X150
ST
100-120 12 110 -2 —24]7 38
120-140 14 130 -1 -14
140-160 8 150 0 0
160-180 6 170 1 6
180-200 10 190 2 20 ] 2
3 =50 Sfu;=—12
From given data, Assumed mean (a) = 150
and Width of the class (h) =20
D Sfu —12
11
=——=-024

ST TS0

(1)

(1
(1)

(1)

(/)

(1

(1)

(1

(1)



Using formula,

171

Mean (x)=a+hu = 150 +(20) (-0.24) = 150 - 4.8 = 145.2
Hence, mean daily wages of the workers of factory is I 145.20

Section - D

35) Let the shorter side of rectangular field ABCD be x m.
So, diagonal BD = (x + 30) m and longer side BC = (x + 15) m

A

B

a@*ﬂ’g

D

x+15

C

Now, applying Pythagoras theorem in rt. angled triangled BCD.

(BD)* = (CD)* + (BCY
(x+30y=x*+(x + 15)

x>+ 900 + 60x = x> + x2 + 225 + 30x
x?-30x-675=0
x>-45x+15x-675=0
xX(x - 45) + 15(x - 45) = 0
(x-45)(x+15=0

x=45o0rx=-15

eyl

Thus shorter side =45 m

x=45

[Rejecting -135, as length can’t be negative]

and longer side of plot = (x + 15) m = (45 + 15) m = 60 m
Thus sides of rectangular field are 45 m and 60 m.

36) Speed (km/h) | No. of players cfi
85-100 11 11
100 - 115 9 20
115- 130 8 28
130 - 145 5 33
33
Here, N=33
N 33 .
Therefore, ?=?, which lies in 100-115.
[=100,cf=11,/=9,h=15
N_,
Median =/ +| -2 x h
?—11
=100+ :100+33_22><15

11
Median = 100+§x 15=109.67

So, the median bowling speed = 109.67 km/h.

(1)

(1)

(1

)

M

M

M

(1

(D
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Rainfall | No. of days cf1 (<) cf1(>)
0--10 22 22 66
10 -- 20 10 32 44
20 -- 30 8 40 34
30 -- 40 15 55 26
40 -- 50 5 60 11
50 -- 60 6 66 6
66
AY
ml
‘ :
7
35‘%
i
b X

119]
OR

From the graph we find the median rainfall as 21 cm.

Given : AABC, [ABC < 90°

AD 1 BC.

To prove : AC>= AB? + BC? - 2BC x BD.
Proof : ADC is right triangle at D.

AC* = CD* + DA?
Also, ADB is right triangle at D.

AB* = AD* + DB?
From (i), we get :
AC* = AD* + (CB - BD)?
AC*=AD*+ CB*+ BD* - 2CB x BD

or

Steps of construction :-

(a)
(b)

(c)
(d)
(e)

(H
(g
(h)

AC? = (BD* + AD?) + CB® - 2CB x BD

---- (i) (By Pythagoras Theorem)

---- (ii) (By Pythagoras Theorem)

AC? = AB* + BC* - 2BC x BD. [Using (ii)]

Draw AB = 6 cm

With 4 and B as centres takig 6.6 cm and7.5 cm as radii,

draw two arcs intersecting each other at C.
Join AABC as the given triangle.

Draw LBAC an acute angle.

Along AX draw points 4, 4,, 4,, A, at equal

distance such that 44 =4 4,=4,A.=4.A,.

Join BA -

Draw A.B" || A,B which intersects AB at B'".
Draw B'C" || BC which intersects AC at C".

Hence, AAB'C" is the required triangle.

OR

(1

@)

(1

(M
()

(1)
(1)

(2 mark = for construction)
(2 mark = for diagram)
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Steps of construction :-

(2'/, mark = for diagram)
(1'/, mark = for construction)

(a) Draw a line segment 4B = § cm.
(b) With 4 as centre and radius 4 cm, draw a circle (/)
(©) With B as centre and radius 3 cm, draw a circle (II).
(d) Draw the perpendicular bisector of line segment 4B which intersects AB at M.
(e) With M as centre and radius M4 or MB, draw a circle (III) which intersects the circle (I) at S and T circle
(II) at P and Q.
® Join AP and AQ. These are required tangents to the circle with radius 3 cm from point 4.
(2) Join BS and BT. These are required tangents to the circle with radius 4 cm from point B.
L.H.S. =(cosecA —sin A)(sec A —cos A)
1 . 1
= ———sin4 |x —cos4 (/)
sin 4 cos A 2
_1-sin’ 4 y 1—cos® 4
sin 4 cos 4
2 2
A A .
=808 AR 2 sindcosd — (i) (1)
sind cos4
Now, RHS. - 1
tan 4 +cot 4
B 1
sin 4 r Cf)SA (')
cosdA sin4
B 1
sin® A+ cos® 4
sin Acos A
_ sindcosd  sinAcos 4 . .
sin” 4+ cos” 4 1 == (i) (1
From (i) and (ii), it is clear that
: LHS = RHS
1
H cosecA—sin A)(secA—cos )= ——— .
ence, ( X ) an A+ oot A (1)
OR
L.H.S. = \/sec2 0 + cosec’d
1 1
= +

(‘/,)

cos’@ sin’ @

_ sin” @+ cos” @ y
V' cos?@sin? @ (/)
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1

) 2
=——[sin“@+cos” d=1 1
sin@cos @ [ ] (1)
sin” @ +cos’ @ 5 5
=——— [sin“@+cos =1 1/
sin&cos @ [ ] )
2 2
_ -sm o N .cos o )
sin@cos@ sinécosl
=Sm6+c_osgztan6’+cot6’ (1)
cos siné
= R.H.S.
40) Consider the following figure :
r,=20cm
(',
-
r,=12cm

Given : Volume of the frustum is 12308.8 cm?. Radii of the top and bottom are R =20 cm and »= 12 cm, respectively.
Volume of the frustum is given by

v :%ﬂh(Rz +77 +RY) (/)

12308.8 x 3 = 7 (202 + 122+ 20 x 12)
12308.8 x 3 = 77 (400 + 144 + 240)
12308.8 x 3 = 774 (784)

12308.8x3
3.14x784

39203
784
IScm=~h
Hence, height of the frustum is 15 cm.
Now, metal sheet required to make the frustum = Curved surface area + Area of the base of the frustum.

Curved surface area of the frustum
=R +r)L (',

Where, [ =/h* +(R-r)* (‘)

[=4/15%+(20-12)*
[=+/225+64 =289 =17 cm (7,

Curved surface area of the frustum
=n(0+12) 17

=544 x3.14=1708.64 cm? (',
Area of the base

=mx 122

=144 x3.14=452.16 cm? (')
.. Metal sheet required to make the frustum

=1708.16 +452.16 =2160.32 cm? (')

~0~0~0~0 ~0~



