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SAMPLE QUESTION PAPER-9

Section-A
A ={a, b, ¢}
Ee; n(A) =3
= Number of subsets = 2% = 8. 1
. Equation of line is 3x-4y+9=0
.. Equation of L line is 4x+3y+1 =0 1
wCr - IGCHz (given)
= r+r+2=16 = r=17
Tx6xbHx4
7 e i,
C4_4x3x2x1_35' 1
. Equation of circle isx® + y* —4x + 6y — 12 =0
" C (2: o 3)
R =22 4(-3? +12=5 1
ilogrI X = l.lagEZ e 1
dx X
. Parabola is 2% +y =02 %= —%y
.. Focus [{},—%) , Directrix =8y —-1=0 o + 2
Section-B
A={1,2,3,4,5}, B={2, 3}, C= {5}
e (BnC)={} 1
= A-Bn(C)=1{1,2,8,4,5} -{}
= {1, 2, 3, 4, 5} = L.H.S. 1
and (A-B)=11, 2, 3, 4,5} — {2, 3}
= {19 49 5}
and A-0C)=1{1, 2,38, 4, 5} {5}
=11, 2, 3, 4} 1
=k A-B)uA-0)=11,2,3,4,5} =R.H.S. 1
L.H.S. = R.H.S. Hence verified.
. A horse in tied to a point at O, OA = OB, (Rope) horse moves along ] )
a circular path keeping rope tight. 2
ArcAB 176 x180° { 0
Length of rope = ~AOB = Toxn '=. e 1
Al B
176 x 180 x 7 \
Length of rope = N N 180 m. / 1

176 m




9. Modulus function : A function f: R — R is defined as
Ax)=|x| VxeR
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x:x20
fx) = |x| = -x: x<0 i
i.e., Absolute/modulus value of any function is always positive. 1
Graph : oY
&
—t > X
1 2 3
2
Yy
OR
Given, flx)=ax+b
fi-1)=-56 1
= —a+b=-5 L)1
and f3)=3
= 3a+b=3 L) 1
On solving (i) and (ii), we get
1
10. cos 0 +8in = /2 cos 0, (given)
= sin 8 = /2 cos 6 — cos 0 1
=5 sin 0 = (v/2-1) cos 0
sin®
= =cos 0 1
J2-1
On rationalising the denominator
sinB(v/2 +1)
=cos 0 1
2-DH2+1)
= J2 sin6 +sinf = cos 0
= cos 0 —sin 0 = /2 sin0 Hence proved. 1
OR
m
Iftan a = 1andtan[5=2m+1
tana + tanp
tan (a + ) = 1-tana.tanf
m 1
[ 1 = 2m+ 1)
= tan (o + B) = — 0" 1

( )
1- X
m+1l 2m+1




11.

m2m+1)+(m+1)
[ (m+1)2m +1) j
(m+12m+1)-m
[ (m+1)(2m+1) )

=( 2m? +m+m+1 )
om?+2m+m+1l-m

_ 9m%+m+1
2m? +2m +1

tan (@ + B) = 1 = tan —

4
_.%
= a+f= 4
P(n):1+4+T+..+@n—-2)= %n(sml)
Putn=1
1
P(1):1=—(3+1)
2
= 1=1
So P(1) is true.
Let P(k) is true
ey, PO):L+4+T4. s 8k=2)= %k(&% _1)
Now to prove P(k +1) is true.
1
ie., 1444+ T +...+ GRER+ 3k +1-2] = §(k+1)[3(k +1)-1]

Taking L.H.S.
1+4+T7+...+Bk-2)+3k+3-2)

Using equation (i), we get

%k(3k—1)+(3k+1) %[3&2 —h+6k+2]

= %[3&2 +5k+2]

= %(3k2+3k+2k+2)

= %[Sk(k +1D+2(k+1)]

_ %[(312 +2)k+1)]

_ %(k+1)[3(k+1}—1]

= R.H.S.
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1

s

sol1)

Yo

Y

Yo

Hence proved.
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12. —45.

Class f x i 2 ; . Hsz fi uiz fiu;
30.-5- 365 4 335 -2 4 16 -8
36:5-42.5 10 395 -1 1 10 -10
42.5 - 485 14 45-5(a) 0 0 0 0
485 -54-5 27 515 1 1 27 27
54-5-60-5 45 57-H 2 4 180 90

Total 100 233 99

Here, a = 45.5, h =6, N = 100
2 2
Variance = hz{zﬂu’" _[Zfiu{] ]
N N

13. An urn contains 1 red and 1 black ball, a ball is drawn, if gets red toss a coin. If gets black

throw a dice, then

2
_ 3({@_(&) }
100 100
=36 [2:33 — (-99)% ]
= 36 [2-33 — 0-980]
=36 x1.35

Variance = 48.6.

= (RH, RT, B,, B,, B,, B, B,, B}

A = Event of getting an even number i.e., (B,, B,, By)

1.1 .1 .41,.1.41
_x__l__ __l__ i
2 6 2 6 2 6

A e 1+-1x1+1--><1x6
2°2 2 26 2
(52
ST
=k 1
5+3
(1) ;
= |adi]= =
T

14. According to definition of ellipse

PF| + PF, = 2a (constant)

— \/(x—c)2 +y° +\/(Jc+c:}2+y2 =2a

1

1

1

1
AY

1
C Px,y

= {x+c)2+y2=2f1—\|l'(x—c)2+y2

Squaring both sides, we get

. Yy
x3+c2+2cx+y2= 4a2+x2+02—2cx+y2— 4am

T, 0 /A %




15.
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= dex — 4a® = — 4ayj(x - o) + y?
= (cx —a®) = —a(x—c)® + y°

Again squaring both sides, we get

c*? + a* — 2a%x = a® (&% + ¢® — 2cx + ¥?)

= % + at - 2 acx = a®x® + a®c? - 2a%x + a¥y?
Py (@? = 2 + ay? = at — a2c?
=5 (@® - e + a¥? = a%(a® - ¢?)
& 32
= by gl
a’® a’-e¢
2y
= L+doat
a“ b

It is standard equation of ellipse.
We have 600 litres of a 12% acidic solution.

. 600x12 |
So total acid = 100 litre.

Let x litres solution of 30% is to be added. Total mixture = (600 + x) litres.

So, according to question,

15 600 +12 +x><30< 18(600 + x)

100 00" ¥< 10" 100 100
15 7200 + 30x
Take m(600+x)< = 100
= 9000 + 15x < 7200 + 30x
= 15x > 1800
= x> 120
600x12 xx30 18
Now take 100 + 100 < 100 (600 + x)
= 7200 + 30x < 10800 + 18x
12x < 3600
x < 300
l.e., 120 < n < 300
So we have to mix 30% acid solution between 120 litres to 300 litres.
OR
.. Linear inequations are
2x+y>4
x+y<3
and 2x -3y <6
Take 2x+y=4
Atx =0, y=4
and aty =0, &¥.=:2

At (0, 0),

0+0>4 (False)

( (12 _ c2 = b?) 1

wiail)
....(11)
(i) Y2

Y2




16.

17.

18.
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i.e., origin is not included. N‘
Now take x+y=3 4
Atx =0, y = 3 and ‘\3
Aty =0, x=3

At (0, 0), 0+ 0< 3 (True)

So origin is included. =

Now take 2x -3y =6 -

Atx =0, y=-2

and at y =0, x=3

At (0, 0), 0-0<6 (True)

So origin is included.

The shaded region ABC is the solution region excluding
the lines. All the points within this region will satisty
these inequations.

Givena +b+c=0

b+c c+a a+b

and , , are in A.P. 1
a b c
b + +b
= +c+1, ¢ a+1, = + 1 are also in A P. 1
a b c
a+b+c a+b+c a+bic )
= » ’ are in A.P. 1
a b
1. 4. 4
= —, 7, — are also in A.P. 1
a b c
100 99 2
x x x
E ——+—+ ...+t — -1
f @) 100+99+ +2+x
100x°?  99x% 2x
"(x) = +oet—+1 1
T R e
fa@)=x2+x%+..+x+1 1
f')=1+1+1+...100 times = 100
and f()=0+0+...+0-1=1 1
= (1) = 100 x £ '(0) Hence proved. 1
There is a girder (large metal beam) is in the shape of parabola. 1
So equation of girder is x2 == da(y — 10) Y ....(1)
B (50, 0) lies on (1) plo, 1)
. 2500 = —4a (0-10) Q (20, y)
= 4a = 250 1
= x? = - 250 (y — 10) 20
_ _ A 5 s> X
Also @ (20, y) lies on it «—— 50— |«——50 —>»
; 400 = — 250 (y — 10) (50, 0)
- s T 10 1
250
y = 10 — 1-6 = 8-4 metre
.. Height of girder 20 m from centre is 8-4 metre. 1




19.

20.

OR
Equation of ellipse 16x? + y* = 16
2 .2
= L.
1 16
a’=1 >a=+1andb’=16 =>b=+4

-+ (b>a)
= Y-axis is axis of ellipse.
cZ=b2-a?2=16-1=15

c=+15
F (0, +V15), V(0 +4)
Length of major axis =2b=2x4=8

Length of minor axis=2a =2x1=2

o £ V15
b 4
292 2x1x1 4
and latus-racturm = z = X4X S
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There are 5 men and 4 women; seated in a row such that woman at even place.

So we have to place all men like

My [C]M, []M [ M, [] M,

at |:I (boxes) 4 women can sit in 4 ! ways and men in 5 ! ways.
Total ways of arrangements = 4! x 5!
=24 x 120
= 2880.

Section-C

Quadratic equation is

2+ @p+Dx+p?+2
Let o and B be their roots such that f = 2a
a+2a=-(2p+1)
= 3o=~-(2p+1)

and Product of roots = c¢/a
a.2a = (p? + 2)
=5 202 = p? + 2

On solving equations (i) and (ii),

2[Mfzpz+z
3
2(4p? + 1 + 4p) = 9% + 18
8p” +2 + 8p =9p* + 18
p’-8p+16=0
p-472=0

L 0y 4y

weld) 1

) B |
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. 1-iz
z=x+iyand w = .
z—1
As |lw|=1
1-iz
= —1=1 1
z—1
1-i(x+1iy)
= Griy—i |1 1
A+y)—ix
= x+iy=—D |1
= Ja+ 9?2 +x% = &2 +(y-1)? 2
= 1+ +2y+x=22+y" +1-2y
= 4y =0 1
= y=0
i.e., z=x+1.0.
= z is purely real. 1
L.H.S. = cos? x + cos® [x+%]+ cos? [x+§]
(1+cos [2:&:+-2T-t-]\1 (1+cos[2x—2—ﬁ)\
[1+cos2x] L 3 J l 3 J
= + + 1
2 2 2
= EJrl[costh +cos(2x+2—n) +cos (2::—2—11]}
2 % 3 - 3
= E+l cos2x +2cos(2x) - cos [2_rr]:| 1
2 21 3
= E+l cos2x +2cos2x.cos (n—lﬂ 1
2 2[ 3
= E+l cus2x+2¢052x.(-cos£ﬂ 1
2 20 3
= E+l cos2x—2xlc032x] 1
2 2L 2
3
= §+0= —:RHS 1
2 2
Hence proved.
OR
In A ABC,
b+c c¢c+a a+bd
2 - 18 - 15 -G
= b+c=12k
c+a=13k L1

and a+b=15k




2(a+b+c)=40k AglaSem Schools
a+b+c=20k ..(i1)

. Using equations (i) and (ii),
a=8k,b="Tkandc =5k

U

U

B et =
= A= — — 1
cos 2he

49k2 + 25k% — 64 k2
2x Tk x5k
10k* 1
7062 7
2

a?+ce-b

2ac

64k% + 25k% — 49k
2x 8k x5k

64k> + 49k — 25k
2x 8k xTk
8k? .44
1122 56

and cos C =

1 1 44
cos A :cos B :cos C = ?E%
16:56: 88
112
cos A :cosB:cosC=16:56:88
cosA:cosB:cosC=2:7:11
cos A cos B cosC

= 2 - 7 T 11 .

U

U

Hence proved.
22. Total students in a hostel = 400
A = No. of students who takes tea

B = No. of students who takes milk 1
. According to question n(A) = 250, n(B) = 200 1

n(A nB)= 50 1
= n(AuB)=50=n (A U B) = 400 - 50 = 350 1
We know that nAuB)=n(A)+nB)—-n(AnB)

350 = 250 + 200 — n(A N B)

= n(A n B) = 450 — 350 1
= nAnB)=100
.. Number of students who takes both drink = 100. 1

It seems that mostly students like tea, it shows the traditional drink items are changing in our
country.




23. General equation of circle having (h, k) centre and radius r is AglaSem Schools

x—h2+@-k)?=r? )
Passing (2, — 2) and (3, 4)
= 2-hP+(-2-k)¥=r? L) 1
and B-h)?% +(4—-k)=r? (i) 1

From (ii) and (iii),

C-h)P+(—2-k?=B-hP+4-k)?

= 4+h®—4h+4+k2+4k=9+h%>—-6h +16+k%-8k
= 2h + 2k =17 wn(iv) 1
Also (h, k) liesonx +y =1
= h+k=1
= 2h + 2k =2 wav) 1
On solving equations (iv) and (v), we get
3 1
k=-2— andy=—§
From equation (ii), we get
Y (- =
2+=| +|-2-2| =
( +2 + 2 i 1
g 29 49
- T4 4T g
.. From (i), equation of circle is
(43 o(r-2) =
x+§ + y—§ - 4
2 2 3 l+2_7—
= Yy +a-3y 1 S8
= %°+y° +x-3y-16=0 1

It is required equation of circle.

OR
The mid points D, E and F of A ABC are respectively (1, 2,—-3), (3,0, 1) and (-1, 1, — 4).
Using mid point formula,

X+ Xg

2 ==1 = %, +x;=—-2
Xog + Xg
T =1 = x2 + xa =2
Xq + X
and =21 _3 = x,+x,=6 1
2 ‘ F
On adding all these, we get (-1,1,-4) Centroid
20, +xy+x,) =—-2+2+6=6 1
6 B C
= xl 3 xz + x3 = § =3 {xg, Ya, Zz) {X.’ts hED z.‘i)
+ Xy +
- ATRTH 1 L) 1

3




24,
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i.e., X = == 1 = (x coordinate of centroid)
+ 9
Now, “ylz—y“’=l = Y +Y,=2
Yo + Y
—3—2—”"5*:2 = y2+y3=4
+
and Lﬁ:(} = y3+y,=0
= 2(0,+y,+y,)=6
+ ¥y +
. Y1 T Yo y3=1
3
zZ +2
Similarly, %:—4 = 2,+2;=-8
2o +2
-%=—3 = z,+z;=—-6
Za+2
and #z = 2;+2z, =8
= 2(z)+2y+2y)=-12
2 +2y+2
=5 %3_:_2

. From equations (i), (ii) and (iii) we get co-ordinates of centroid.
e, GQ1,1, -2).
Binomial expansion is (x — 7y)'2
.. Its general term
e T, =2C.0"%2 " Ty
T == A T
= (- 17.12C, &127 yn. 7
For coeff. of x", we need to put r = 7
Coefficients of x%y" = (-1)7 1207 (77
- 12x11x10x9x8
Hx4x3x2x1
= —65,22,46,056.
OR

XTXTXTXTXTXT®T

We have (x + a)"
T, ="C. (x)'" o
3 4™ and 5™ terms respectively are
RO 6 O, P aPand "C () et
.. According to question,
"6‘2(Jr,)”‘2 ol "C, (x)*2 a®: "€, ()" a*

= 84 : 280 : 560

i) 1

...(1i1)




25.

Now take
M _ 280
n(n—l)(n—2}x2_g 70
6xnn-1 x_ 21
B=2.8 1
= 3 x 21
= n-2)a=10x
Also take
"Cyx" ' 560
nca xn—s as ~ 9280
nin-1n-2)(n-3)x6 a
= 24 xnn-1n-2) x°-
n_ng 9
= 4 x
- E.. =2
x n-3
On solving equations (i) and (ii),
10 8
n-2° n-3
= 10n — 30 = 8nr — 16
= 2n =14
= n="7

From (i) we get

Now using

—

U

5a=10x = a=2«
:102 (x)u—?. aZ =84
)2 (2n) = 84

Tx6

2x1x7x4=84
o = 84
Tx6x2
x'=1= (1)
B |
a=2x=>a=2

Hencex=1,n=7anda = 2.

There are 12 questions in test it consists two parts say :
Part I consists 5 questions and part II consists 7 questions.

A student must be attend 8 questions, 3 from each.

So total ways of selecting 8, having 3 questions from each part
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() 1

LeGi) 1

LeG(iii) 1

={3inland5inIl)or(dinland 4 in II) or (51in I and 3 in II)

=50, % "C.+ 'C,x*C +%C % 'C,




26.

Gxdx3 TxB Tx6x5 Bxl §x7x6x5AglaSemSchools

X + + +
3x2x1 2x1 3Ix2x1 1 5 Bx2x1
210+35 x5+ 35
=210+175+ 356

=420 1
Teacher can judge the consistency of students through this test, because it is already mentioned
that students are unique. 1
We have two A.P.’s say
AP L First term = a,
and common diff. = d, Ve
and A.P. II. First term = a,
and common diff. = d,

. According to question,

Sum of n termsof I A.P. _l4-5n
Sum of n terms of ITAP.” 3n+5

Yo

n
5[201 +(n—1)d1] ~ 14 —-5n
dn+5

%[2{12 +(n-1dy]

(20, +(n-1)dy]  14-5n 3
- [2ay +(n-1dy]~ 3n+5

For ratio of 8th term of two A.P.’s we have to put

n—-1=14
= n=15
[2a, +14d;] 14-5x15 5
[2ay +14d,] 3x15+5
- 2[a, +7d1]= 14 -75 1
Aay +7d,] 4545
th —
- 8" termof IA.P. _ —61 1

8% term of I A.P. 50 °
Qa




