AglaSem Schools

SAMPLE QUESTION PAPER-8

Section-A
1. Given that A={x:2%2<170,x € N}
; Roster form = {1, 2, 3,4, 5,6 7, 8} 1
2. R={x,y)eAxB,xeA,yeB,x>y}
: R =1{@3, 2), (5, 2), (5, 4)} 1
3. —sin® x = 2 sin x cos x = sin 2x 1
dx
: ; 1
4, Foci of ellipse ( + 5, 0) and e = 3
: ¢
i.e., e=h=p=—
a
1 5 ’
= —=—=a=10=a?=100
2 a
and b =10°-5°=175
. Equation of ellipse is j‘:—2+y—2— 1 1
= S P 100 75

5. AD is median and G is centroid
A(2,-6,4)

. 8 I
. 3 %
= TN 2 Centroid

- 1,3)
Similary y, = 5 and z, = 2. ‘

.. Co-ordinates of centroid = (2, 5, 2). B D C (x4, ¥1: Z15) 1
6. It is not the case that 2 is greater than 7. 4,-2,3) '\‘Mid point

Section - B

e L.H.S. = cos 10° cos 30° cos 50° cos 70°

1
32 [2 cos 10° cos 50°] cos 70° cos 30° 1

1
57 ? [(cos 60° + cos 40°) cos 70°],

- 2cosAcosB=cos (A + B)+cos(A—-B)
V3

2x4

3

?[cos 70° + cos 110° + cos 30°]

2><%cos70° +2cos40°c0570°} 1

3
% [cos T0° + cos (180 — 70)° + cos 30°] 1
V3

3
? [cos T0° —cos 70° + — ]

3
6° R.H.S. Hence proved. 1




8. A = Number of students who take tea

10.

B = Number of students who take coffee

. According to question,
n(A) = 26, n(B) = 18

and n(AnB)=8

But, n(AnB)= n(AuB) =8

So, n(A wB)= n(u)—n(AuB)
=40-8=32
=n(A)+nB)-n(A nB)

Using n(A v B)
32=26+18-n(A nB)
= nANB)=44-32=12
tan? 0 + (1-+/3)tan6-/3 =0
It is quadratic equation in tan 0, so,
D=(1-32+4x1x3
=1+3-2V3+443

D= (1++3)
tan 6 = —1-V3)EV(L++/3)?
2x1
(+3-1)+(/3%1)
tan 0 = 5

Taking + ve sign, we get

tan 0 = ngtan%
T
= @=nn+ s,nel

3 2
On taking — ve sign, we get

n [_E}
tanﬂ=—1=—tan4=tan 1

= G:nn—%,nef.

We have a word EQUATION consists 8 letters with A, E, I, O, U vowels.
We can chose one vowel out of 5 in 5 ways and remaining letters can arrange in 7 ! ways

Total words starting with vowel = 5§ x 7!
=HxTx6xbx4x3x2x1

= 25200.
OR
Given that,
Pn,4):Pn-1,3)=9:1
n! (n-4)! g
= m-4! @-DI=7
n
= T=9
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11. An Urn consists 5 blue and x red balls, AglaSem Schools

Total balls = 5 + x 1
5
Probability of drawing two blue balls is 11
5_ °c, )
14 5+:\:C?r
5 Hxd
= 14~ G+x)A+x)
= x?+9x + 20 =56 1
= 2+9%-36=0
= (x+12) (x-3)=0
= x =3, x = — 12 (not possible)
x=3 1
1-3)
N _
12. im— % = lim { - Lx g 1
21 sin[rc(x—lj] x>1 txxsinn(x—1)
T 1im(.“{x7_”] 2
—lnx asi\sinn(x-1)
=l)<].=l |:']im[ _x )21] 1
T ™ x=0\8Iinx
OR
tanSx] 8
i NNE. = i |82 2
x>0 g8in 3x X0 (sm SxJ
x 3x
3x
(tanSxJ
1 :
o g x—0 8x 1
g 7| . (sinij
lim
x—0 3x
=8l3x1=§ ( 1 smsz 1imtanx=1] 5
1 3 =0 X -0 x
13. Given that,
_ a+ib
X+ iy = oy
PR 1
= x —iy) = bio
(x+z'y)(x—z:y)=‘j“”_b x\j““_b 2
ptiq pP—iq




14.

x2+y2= (a?+b%)
\2+g2)
(a® +8%)

= @+yy= >
YT e

OR

Let X +iy=.-16+30i

Squaring both sides,
2 -y*+2xy=-16+30i

- x%? —y% =~ 16 and 2xy = 30
(x2 + _}’2) - (x2 _ y2)2 + (2‘2)’)2

= 256 + 900

= 1156
= x*+y% =34
On solving equations (i) and (ii), we get

¥=9 and y2 =
— x=+3 and y=4+
As 2xy is positive. So,
m =+ (3 + 51)
Similarly take
u+iv = \/ﬂ

= u?—v? + 2iuv = =16-301i
=5 u?—v?=-16, 2uv =-30
= (w2 +uH%= (- 16)% + (- 30)2

= 1156

u® + v =34
On solving (iii) and (iv),
u?=9 and v®=25
= u=+3 and v=+5
As 2uv is negative.
J-16-30i = + (3 — 5i)

Hence J-16+30i +/~16 —30i = + (3 + 5i) + (3 — 5i)

=+ 6,

We have two equations,
xsec B +ycosecH =a
and xcos B —ysin O =a cos 20

p and p’ be L distances from O (0, 0) to line (i) and (ii) respectively.

0-sec 8 +0-cosec B —a
So, OM = 5 5
Jsec 0+cos” 0
p= —a
211
cos20 sin20
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1

Hence proved.

.(1)

wilii) 1

...(111)

L) 1




,  a’.sin®0.cos?0 AglaSem Schools

- " (sin?0+cos®0)
= p* = a” sin® 0 cos” 0 o 1)
N ON = p' = 0-0-acos20 |
\fc0529+sin2 8‘
= (p")? = a® cos® 20 i I |

From (i) and (ii),
4p® + p" = 4a® sin® 0 cos® 0 + a® cos? 20
= a® sin® 20 + a” cos? 20
= a? (sin? 20 + cos? 20)

:a,2 2

2

= 4p*+p?=a Hence proved.

There are 52 playing cards.

Total ways of drawing two cards = 526'2
A = Two cards drawn are red.

B = Two cards drawn are kings

260, 26x2525x26

PA = 53¢, = 5axBl  b2x51 1
4
C, 4x3 12
PB) = 52@y - B2x 51 52x51 1
2
Cg 2 x1 2
and PO B S, = 52x51 52x51 !
PA OUB)=PA)+PB)-PAB)
_26x26 12 2
T 52x51 52x51 52x51
_ 2325+6-1]
T B2x51
_ 2x330 _ 55
52x51 221
55
PAUB) = E 1
C.L f C.F. C.L x; |x; -Med| | f;|x; —Med]|
1620 5 5 155 -20-5 18 20 100
21-25 6 11 20-5-25.5 23 15 90
26 - 30 12 23 255305 28 10 120
31-35 14 37 305-355 33 5 70
36 - 40 26 63 355-405 38 0 0
41-45 12 75 40.5-455 43 5 60
46 - 50 16 91 455 - 505 48 10 160
51-55 9 100 50-5-555 53 15 135
Total 100 735
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N
N =100, ?=50 1
l=358, f=26, ¢f =37
Median = 35.5 +[50 "37] x5
26
5
= 355+—
"2
Median = 38 1
Mean deviation from median
2f |x; —Med
_ fi | x; e |2'735=,?'35
zf; 100
]M.D. (from median) = 7-35‘ 2
17. We have a greatest integer function flx) = [x], is less AY
than or equal to x
A0)=[0]=0 2t —o 1
ﬂ-5) = [5] =0 1T *—0
i =M1]=1 X gt @ ; » X
fl--5l=[--5]l=-1 3 -2 -10 1 2 3 1
—e _]
fl-ll=[-11=-1
*=—0 + -2
fl-1-7=[-171=-2 2
L A'd
OR AY
2._
Signum function f: R - R is R 0
L S e o > X
fx) =41 0;x=0 2 10 2
-1;x<0 ¢ =<0 1 >
+ -2
L A4
18. It is given that
PA = PB Pix,y, z)
= PA? = PB?
= x-3P+(7-42+z +5°2=(x+22%+ (y- 1)+ (z—4) 1
= x*+9-6x+y*+16—-8y+2°+25+ 10z
=xl+d4+4x+y2+1-2y+22+16-8z A B 2
(3, 4, -5) -2,1,4)
= —6x—4x—8y+2y+ 102+ 82+50-21=0
== —10x — 6y +182+29=0
= 10x + 6y — 182-29=0 1
19. LHS. = \/2+J2+,/2+2cos 80
= 2+ 2+ 2+ +cos 80) 1

But 1 + cos 24 = 2 cos® A




20.
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2 +/2+ Vcos? 40 = Y2 +2+2cos 40 2
= 2+ [4c0s? 20 = \2(1+cos20)
=2cos 0 = RH.S. 1
Section - C
Four lines (given) forms a parallelogram.
V3x+y=0 i)
V3y+x=0 ... (i)
V3x+y=1 .. (i)
V3y+x=1 een(iV)
On solving (i) and (ii),
x=0andy=0,ie, A(0,0 1
Solving (ii) and (iii), we get
~V3(WBy) +y=1
=5 - 2y=1>2y= ?
1\ 4G5
: (e
an z= —3x|-2 /65,
B [,ﬁ’ __1] 1
2 2
Solving equations (iii) and (iv), we get
V3(1-3x)+ x=1
= J3-2x=1
x= V3-1
)
and y= ﬁ(ﬁz_ljJrl
3 -3+2+ J§ B \/5 -1
- 2 B
ie, C [@ E} 1
2 2
Now, and on solving (i) and (iv),
V3(—Bx)+x=1
2 =1 X
- D 22} (V8-1 V3-1)
== X =-— 7
2
1
= y= —Jﬁx [ _E]
)
Hence, ~l, ﬂ B(E -1 1
"2’ 2 A0,0) 2 2)

Slope of AC = ["E'IJ +(‘/§‘1J =

2 2




21.

22.

(-9
and slope of BD = 22 27
£x
2 2

. Product of slopes of AC and BD
=lx(-1=-1
Hence, diagonals of ABCD are L to each other.

(v2+1)° +(v2-1°
=(2)8 +% C,(v2)° +° C,(J2)* +8 C3(\/2)®
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+ 8C,(V2)2 + 8C5(V2)! + 8Cq + (V2)8 -8C,(¥2)° + BC,(4/2)*
~ NI - B0 LR TR 8

2[(V2)° +° C,(V2)* +° €, (/2)” +° C¢ |

6X5x4+6)‘5x2+1}
2x1 x 1

= 2[8+

=2 [8 +60+ 30+ 1]
=2 x99 =198.
OR

11
We have an expansion [2;:2 —§]
X

T,-+] £ (_1)r 1lcr(2x2)]1—r [__3_]

X

{_1)?‘ .ll Cr 211—?".?,22—2.?'. 3r.x—r

= (1 ltc,.2" T gr g 220

For term involving x° 22-3r=5

= o — 3 (which is not an integer)

-. This expansion does not include any term consisting x° .

B2 — o2
(i) RHS. = ——-
a
By sine rule, we know that
2 e k (say)
sinA _ sinB_ sinC _ © 5%
na=ksinA,b=FksinB,¢c=ksinC
5 sin® B —sin®C
sin® A
But A+B+C=n =2 A=n-(B+0)
(sin B +sinC)(sin B -sinC)
=

sin?[z —(B+ )]

1




. (B+C B-C B+C\ . (B-C\ AglaSem Schools
2sin -COS -2c0s sin
_ 2 2 9 2 9
- sin?(B+C)
> [{B+C}J [B+C) { ; {B—CJ [B—Cﬂ
2sin -Co8 .| 2 8in .COS
_ 2 2 2 2 1
sin® (B +C)
_ sin(B+()-sin(B-C)
sin?(B+C)
sin(B-C)
= Sn(B+0) = R.H.S. Hence proved
(i1) LH.S=bcosB +ccosC
Using sine rule, we get
b=ksinBandc=FksinC 1
k sin BecosB + k& sin C cos C 1
k
= E(zsinB cos B + 2 sin C cos C) 1
B .
=3 [sin 2B + sin 2C]
k .
=9 [2 sin (B + C).cos (B — )] 1
=k sin (B + C) cos (B - C)
=ksin(n=A)cos(B-C) (.B+C=a-A) 1
=k sin A cos(B-C)
=acos (B-C)=RH.S. Hence proved. 1
23. An aged person writes letters to 4 of his friends and ask to copy of letter mailed to 4 people
and with same instruction. 1
So, sequence of letters (numbers) is
4,42 43 4%........ 1
which is G.P. witha =4 and r = 4.
So, number of mailed letter up to 8" mail.
= sum of 8 terms of this G.P.
4(4% -1
2t =4 2
(4-1)
= %x(256x 256 -1)
4
= —x(65536-1)
3
4
= 5 x 65535 = 87380
Cost of mailing to each letter = Rs. (0-5).
So, total cost = 87380 x 0-5
= Rs. 43690. 1
Importances :

(i) The ancient means was so popular, effective and people wrote and share all emotional
feellings and wait for the response.

(ii) Modern means works activity and we don’t feel distances among relationship. 1




2c+y>-3 AglaSem Schgols
2cr+y<6,x>0,y>0 o (LY
Take 2c+y=-3

At x =0, y=-3
%
and at y =0, x=-3/2 X 1
At (0, 0), 0+ 0> — 3 (True) %
So origin is included. 1
Now take 2¢+y=6 X
Atx =0, y=6
and at y = 0, x=3
At (0, 0), 0+ 0 <6 (True) 1
So here origin is also included
x >0,y > 0 mean first quadrant region. 2
The shaded region OAB is the solution region. 1
. P(n) = 5" — 1is divisible by 24.

Putn = 1.
P(1): 5% — 1 = 24, it is divisible by 24
i.e., P(1) is true. 1
Let P(%) is true.
P(k) = 5% - 1 =24, (A € N) () 2
Now to prove that P(k + 1) is true.
i.e., 52%*1 _1is divisible by 24.
Take LHS. = 5% -1

& 52 -1

= 25.(24).. + 1) =1 [using equation (i)] 2

=20x240+25-1

=24 (25 + 1)

=24n;(u=25L+1€N)
i.e., P(k + 1) is true. 1
Hence, P(n) is true when P(k) is true for alln ¢ N
There are 3 Mathematics, 4 Hindi and 5 physics books.
So, Total books = 12 1
.. Total arrangement of these books in a shelf

= 12! ways 2
When all books of same subject together then these can be arranged in 3 !, 4 ! and 5 ! ways
respectively. 1

Total ways of such arragements =3 !x3!x4! x5!
=6x6x24x120

= 1,03,680. 1
The students, who have such habbits of well and proper arrangements of things can be good in
behaviour, and disciplined alos. 1
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