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SAMPLE QUESTION PAPER-6

Section-A

We have R = {(x, ¥) : (x — y) is odd natural number x € A, ¥ € B} 1
i R = {5, 4}

f)=

=

5_
It is defined when 5 —x >0 = x < 5.

Domainof f={x:x e R, x <5}

Range = (0, «). 1
tan 8x
tan 8x - 8x % 8% 8
lim — = lim S g 1
x>0 8in3x 1= 0 (sm SxJ 3
X 3x
3x
cosec (— 1410°) = cosec (— 360° x 4 + 30)
= cosec 30° = 2. 1
x—-2 _g
5=
= x=4+2=6
-3 A B(x,y)
and S — N -2, _3)
2
= y—3=-10

.. Co-ordinates of B are (6, = 7).
If two lines do not intersect in plane, then they are parallel. 1

Section - B

A B C
LHS. = cosA  cos . cos 1
a b c

b +c®-a® a®+c* -0 a*+b -

= + + 2
2abc 2abc 2abc
B B+c?-a?+e?+c®-b2+a’ +b% -2 1
- 2abc
& g8 o2
b
i R.H.S. Hence proved. 1
2abc
OR
. 1
Given that, cot a = 5 and secf = "3 1
—5)\2
= tano=2 and tanf = [?) -1




tan (o + P)

tan (o + B)

L.H.S.

25-9

tan p = 9

tan } = +

o |

tana + tanf
l-tanatanp

cosT —
2
sin 7 —
2

o

1° 1
2cosT - .cosT
cos 9 cos 9

1¢° 1
2sin7 - .cos7—-
My 2

o

20032'?lo
2

sin 15°
1+ coslb®

sin15°
1+cos(45°-30°)

sin (45° — 30)°
1+ cos45°cos30° +sin45°sin 30°

sin45°.¢c0s830° - cos 45°s1n 30°

1 43 1 1
1+[Ex?+ﬁx§]
[1«’511]
J2© 2 J2 2
[1+@¢_1_>]

2./2
23

2./2
(2J2 +4/3+1)

L J3-1 J
2V2 +3+ D3 +1)
3-DH3+1)
2.6 138423 1841

(3> -12
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9.

10.

11.

26 + 243 + 242 + 4

2
J§+J§+\/§+2
= J6+\3+V2+4
= R.H.S.
We have 2kx — 5k = (x — 3).x>
= (k—3)x?=2kx +5k=0
=(-2k)¥ -4 (k-3). 5k
= 4k* — 20k (k - 3)
= 4k (k - 5k + 15)

= 4k (- 4k + 15)
= 4k (4k — 15)
For real and unequal root
A>0
=5 -4k (4k-15)> 0
= 4k (dk —15)< 0
15
= 0<k< 1
OR

(3+iVB)3—iv5) v 9+5  V2i

B+id2)-B-iB 22 2

_ W20 T2
S22
7
= 0-=2i
2 L

Veena visits to four cities A, B, C and D.
Total arrangements in which Veena can visit =4 ! = 24

(i) She visits A before B and B before C

X = {ABCD, DABC, ABDC, ADBC}

PX) = L
T 247 6
(i1) Y = Order of cities A first and B last
: Y = {ACDB, ADCB}
2 1
P(Y) = ikt
We have a pack of 52 playing cards
52x51x50x49

Total ways of selecting 4 cards = °*C, = Tx322x1

AglaSem Schools

Hence proved. 1




A = Event of getting 1 card from each 51119 laSem Schools
13Cl " 1301 . 1301 % cl

PA) = — ST x50%49 1
4x3x2x1
B 13x13x13x13x4x3x2
52 x51x50x49
2197
PAY = 50825 2

12. P(n):4" + 15n — 1 is divisible by 9
atn=1,P(1):4+ 15—-1 = 18 is divisible by 9
So, P(1) is true 1
Let P(k) is true.
i.e., 4% + 15k—1 is divisible by 9
= 4* +15k-1 =92, L € N.
= 4% =90 -15k + 1 L)1
Now to show P(k +1) is true.
e., 4"+ 15(k + 1) — 1 is divisible by 9.
Takeing L.H.S.= 4 + 15(k +1) =
=44 + 15k +15-1
Using equation (i), we get 1
4 (9 — 15k+1) + 15k + 14
=364 -60k +4 + 15k + 14

=36). — 45k + 18
=94\ -5k +2)
=9y, (un=4% -5k + 2) 1
= P(k + 1) is true, when P(k) is true.
So, P(n) is true for all n € N.
OR
1 +i+ 1 +;
Pln) 35 57 79 " @rn+D@n+3)
__r
- 32n+3)
Put n=1,
1 1
P(1) : %= 35
So, P(1) is true. 1
Let P(k) is true.
. 2.0 . 2B
Pk): 357 57 """ 2k + )2k +3)
k .
— m (1)
Now prove that P(k + 1) is true.
ie., i+i+....+ 1 ¥ 1 - (k+1)

35 57 2k+1D(2k+3) (2R+3)(2k+5) 3(2k+5)
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1 I | 1 1
Take L.H.S. —+—+

35 57 7 @kt D@k+d)  (2k+3)(2k+5) 1
Using equation (i), we get
_ k " 1 1
"~ 3(2k+3) (2k+3)(2k+5)
_ k(2k+5)+3
T 3(2k+3)(2k +5)
_ 2k® +5k+3
"~ 22k +3)(2k +5)
_ (2k+3)(k+1D)
"~ 3(2k +3)(2k +5)
k+1
= ————=RHS. 1
3(2k +5)
Hence, P(k + 1) is true, when P(k) it true.
.. P(n) is true for all n € N,
2
ﬁx)=x2+1,xER 5
For domain, as x>0
= 2 +1>0. 7
flx) is defined for all x € R.
2 Domain of f = R.
For range, let flx) =y
2
x
= 1
= & xZ+1
= x2 = ]_L %
=
4
=il 1
= x =9
= l-y>0=y<landy>0.
Range:0<y < 1. Yo
f (x) = sin (5x — 8)
e = L 3
. sin{b(x+h)—8}-sin(bx—8)
= lim 1
h—0 h
.2 [[5x+5h—8+5x—8] ) (5x+5h—8—5x+8”
= lim —cos .sin
h—0 2 2

21im —1- {cos [5x—8+5—h]-sin [ﬁ]] 1
ho0 h 2 2




15.

16.

= 51lim cos ((5:1: 8+—

h—0

= 5.cos (5x — 8). lim
70

]sm[z]

in (%)

1E)

. sinx
= 5 cos (5x — 8), 1133] = =l]
ﬂ)-#xeR
x) = L
As, 0<(x-[xD<1, vxeR

But whenx € Z

—[xl=
O<@-[xD<1l,VxeR-Z
Domain of f= R - Z.

For range, as

O<x-[x]l< 1, VxeR-Z

= 0< Jx-[x]<1
1A
- 1< el =™
= 1< flx)< o
Range = (1, «).
Let two positive integers be x and y.
. According to question,
x+y
4=

and x, b, ¢, y are in G.P.
Let » be common ratio.

and

bzxr,r::xrz,y=xr3

1/3
3
s | =
x

y)1/3
e
X
2/3
2
c=Xx | —
X
3 3,2
X X
pla TX 0. ’:
X X
3 3 .2
X X
g 2Ly DY
X X
2 2
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17.

18.

bP+c=xy(x +y) AglaSem Schools

Using (i), x+y=2a
and xy = bc
b® +c® = 2abc 1
A(1,4,2),B(2,-3,4), and C (-2, 1, 2) are co-ordinates of vertices of AABC, 1
2 _ 9 2 2
=1+49+4=54 1
BC?=(-2-27+(1+3)%+(2-4)
BC?>=16+16+4 =36
and AC?’=(-2-1 +(1-4*+(2-2)
= L B C (_ 2’ ls 2}
=9+9=18 2,3, 4)
L5 BC? + AC? = 36 + 18 =54 = AB? 2
.. A ABC is a right triangle.
OR
A (-1, 3), B(2,-1) and C (0, 0) are the vertices of A ABC. P is econcurrent point of altitude, so
it is orthocentre. A(-1,3)
1
Now, slope of BC = — 1
= slope of AD = 2
~. Equation of ADisy—-3=2((x+1)
= 2c-y+5=0 ) 1
-3
Now, slope of AC = g 3
1
= slope of BE = =3
. ) 1
. Equation of BEis y +1= g(x - 2)
Jy+3=x-2
= x—3y=56 W) 1
On solving equations (i) and (ii), we get
x=-4,andy =-3.
Co-ordinates of orthocentre = P (— 4, — 3). 1
x; —105
Class fi x; u; =—* 20 ui2 fiu; fi uiz
0-30 2 15 -3 9 -6 18
30-60 3 45 -2 4 -6 12
60 -90 5 75 -1 1 -5 5
90120 10 105 =a 0 0 0 0
120-150 3 135 1 1 3 3
150-180 5 165 2 4 10 20
180210 2 195 3 9 6 18
Total 30 2 76
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Variance = o° = F [N.Z }‘;.uf — (= f;: uf)z]
Here h =30, N = 30. 2
30° 2
= [2280 — 4]
o’ = 2276 2

19. We have word DAUGHTER which consists 3 vowels and 5 consonants.
. Number of words consisting 2 vowels and 3 consonants

=302X503X5I 2
3x2 5H5x4x3
= » X
2x1 Ix2x1
= 3600. 2

120

Section - C

cos4x + cos2x + cos3x

&l Lok, = sin4x + sin 2x + sin 3«
2 cos [4x_+ g'-)E)-cos (_flx- 2x) +cos 3x
_ 2 2 2
2sin (Ef-tgf)-cos (4_x-—%} +sin 3x
2 2
2cos3x.cosx + cos3x
= 2sin3x.cosx + sin 3x 2
cos3x(2cosx+1)
= sin3x(2cosx +1) 2
= cos 3x = R.H.S. Hence proved.
21. A = Number of people who read English news-paper 1
B = Number of people who read Hindi news-paper 1
. According to question, 1
n(A) = 2250, n(B) = 1750 and n(A ~ B) = 875.
n(AUB)=n(A) +nB)-n(AnB) L L
= 2250 + 1750 - 875 s i
=400 - 875 = 3125 1
-. Number of people who neither read Hindi nor English
=n(ll)—n (AU B) 7
= 5000 — 3125 = 1875. n(AnB)=875 1
Number of people who reads only English news-paper
= 2250 - 875
= 1375. 1

22. Equations of two straight roads are
2¢x-3y-4=0 ()
and 3x+4y-5=0 L) 1




Family is standing at the point P.
.. On solving equations (i) and (ii), we get
31 -2

FE M

e
17 17

31

Because family is at P (—, %] want to reach

17
the path

6x—Ty+8=0

in least time.

23.

So they have to walk along PN.

...(111)

6
Now, slope of path (iii) = ?

-

Slope of PN = 8
E i f PN + “ _—T(I =
quation o =y 7= 6
17y+2 j[17x—31)

= 17 - 6\ 17
= 102y + 12 = - 119x + 217
= 119x + 102y = 217 - 12
= 119x + 102y= 205.

So, he should follow the path given by 119x + 102y = 205.
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Yo

Yo

1

Because of unavailability of road transport, they have less time to reach to station, that is why

they have decided to took the shortest path.

The expansion is (1 + x)"

T ., ,="Cx

r+1 =

~. Coefficients of (r — )™, 7" and (r + 1)'* terms are "C, _,,

According to question,

"C._,:"C,:"C, ,=45:120:210

= " r-1 _ ﬂ
nc, 120
(n)! ritn-r)! 45
= X =

r-D!(n-r+1! n! 120

= Jx—-11r+3=0
Al e 120
50 "C.q 210

n! (r+D!n-r-1! 4

= : * e

riin-r)! n! 7

= dn—-11r-7=0

On solving (i) and (i), we get
n=10andr =3

n=10

"C, and "C,,,

L)1

(i) 1




24,

25.

(52)* = (50 + 2)*

Using Binomial theorem, we get

= (50)* +*C, 50° x 2 + *C, x 50% x 2% + *C, x 50 x 2 + C, x2*

OR AglaSem Schools

= 6250000 + 8 x 125000 + 24 x 2500 + 32 x 50 + 16
= 6250000 + 1000000 + 60000 + 1600 + 16

= 73,11,616
Given inequations are Y
3x + 2y < 60 ) ol
x+3y<30,x>0,y>0...0G1)
Take 3x + 3y = 60
o At x=0,y=20 1
and y=0,x= 20

At (0, 0); 0 + 0 <60, (True)
i.e., (0, 0) is included.
Now take x+ 3y = 30
At x=0,y=10
and y=0, x = 30.
At (0, 0); 0 + 0 < 30, (True)

So, origin is also included. 2

1

b - e D

So, shaded region OABC is the solution region.

LHS. =

1

1.22 +28% + .. +n(n +1)°
1224223 +....+n%(n+1)
Sn(n +1)%]
2[n?(n +1)]
2[n® +2n2 +nl

2[n? +n?]

yn® +23n% +3n
zn® + =n?

[nz(n +1)2 nn+1)@2n+1) nn +1)}
+2x +
4 6 2
[nz(n +1)2 P nn+1)2n +1}}
4 6

[ 3n2(n+1? +4nn+1)2n+1)+ 6n(n+1)]
12

[Snz{n +12+2n(n+1)(2n + 1))
12

n(n+1)(3n® +3n+8n+4+6)
n(n+1)@Bn®+3n+4n+2)

_ 3n2+11n+10
~ 8n’+7n+6




(Bn+5)(n+2) AglaSem Schools

S RHS H d 1
=351 - BHS ence proved.
26. Given that,
(a +ib) (c +id) (e +if) (g +ih) =A +iB 1
(@ —ib) (c —id) (e —if) (g — (ih) =A —iB 2
(A+iB)(A —iB)=(a +ib) (@ —ib) (c + id)
(c —id) (e +if) (e —if) (g + ih) (g —ih) 2
A2+ B2 =@+ b)) (A +dH) (® + ) (g + D). 1
OR
We'hiaws [ here z is onl 1 b
e have RRT = 5, where z is only complex number.
z+2-i [*
= 2ol — 2 1
x+iy+2-i B
xtiy+bdi| =2 1
(x+2)+ily-1) [*
(x—5)+i(y+4) ® ¥
= As, |z} = 2z 1
[{x+2}+i{y+1}][(x+2)+i(y—1}]
(x+5)+i(y+4))\(x +B5)+ily +4)) =
[(x+2)+i(y - Dll(x+ 2) - iy + 1)]
= ; ; = 25 1
[(x+5)+i(yv+4)][(x+5)—i(y+4)]
= x+2°2+@-12=25[(x +5°% + (y + 4]
= +d+dr+y*+1-2y =252 +25+ 10x + ¥ + 16 + 8y]
= 25x% + 25y + 250x + 200y + 1025 - x%2 —y2—4x + 2y -5 =0 1
= 24x? + 24y® + 246x + 202y + 1020 =0
= 12¢% + 12y* + 123x + 101y + 510 = 0. 1




