SAMPLE PAPER 2 - Answer

First year Higher Secondary Examination
PART Il
MATHEMATICS (SCIENCE)
Maximum: 80 (Scores)

1. a) {x:i,neN,ns6}
n+1

b) AUB=B
c) A-—Set of individuals exposed to chemical C,
B — Set of individuals exposed to chemical C,
n(U)=200;n(A)=120;n(B)=50
n(AnB)=30
No. of individuals exposed to chemical C, but not C, =n(A-B)
=n(A)-n(AnB)

=120-30=90
2.
C
. . a’+b*-c* 7*°+8°-9° 2
Using cosine rule, cosC = = ==
2ab 2(7)(8) 7
Now, BM?=BC?+CM?—-2BC.CM .cosC = 7% + 42 —2(7)(4)x§ =49
~BM =7
h
In rt. ABMP, tan15=—
7 | tanl5=2 —\/5 , we have proved earlier.
.-.h=7tan15=7(2—ﬁ)m
3 —15-8i

Let /8—i6 =X-+iy ... (1)

Squaring we have,
8—i6:(x+iy)2 = x% +i2xy +i%y? :(x2 -~ y2)+i2xy

Equating the real and imaginary parts, we have
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2 2
We know that (x? + y? | = (x? = y?)" + 4x?y? = (8)" +(~6)” =64+ 36 =100

X2 +y?=4100=10.............. (4)
(2) +(4) we have,

In (4), we have, 32+y2 =10=> y2 =10-9=1=y=+1

Since 2xy = -6,
When X=3,y=-1 and when x=-3,y =1
3—i and —3+i are the square roots.

Let the mark in the first exam = x
Mark in the second exam = x+5
Mark in the third exam = x+10

Given that X+ X+53+ x+ 1 >80

3x+15
3
X=>21.7

3x+15>3x%80
3x >240-15
3x > 225
(25

>80

X=>75

Minimum mark Arathi should get in the first exam = 75.

a) s=1{6,(16),(116)...,(2,6),(216)....}

b) n(s)=36
doublets are (1,1), (2,2),(3,3), (4,4),(5,5) and (6,6)

- P (getting a doublet) = % = %

a) Ans:C
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b) 2a=26=a=13

foci =(£50)=c=5
But c?=a’-b®>=hb?=a%-c?=13*-5% =144

2 2 2 2
.'.equationisX—2+y—2:1:>X—+y—:1.
a-~ b 169 144
7l sinax+bx:9
" %ax+sinbx 0
Smaxxax+bx Smaxxa+b
lim ax _lim ax
x>0 sinbx x>0 sin bx
ax + x bx xb
bx bx
asx > 0,ax > 0,bx—0
_Ixa+b
a+1xb
_a+b_,
a+b
f(L1)-f(1) (L1)°-12 (1L1+1)(11-1
5. LD (1) U (@11, o,
(1.1-1) (1.1-1) (1.1-1)

b) Here BNC=¢

AxC ={(15

J
B><D={(1,5 (L ),(1,8),(2,5),(2,6),(2,7),(2,8),(3,5),(3,6),
(37),(3.8),(4,5).(4.6).(4,7).(4.8)}
i) Ax(BNC)=Axg=4¢ and (AxB)n(AxC)=¢
[~ AxBand AxC have no common ordered pair]
~Ax(BNC)=(AxB)n(AxC), (Each =¢)
ii) Since every member (i.e. ordered pair) of AxC is member (i.e. ordered pair) of Bx D,
. AxCissubsetof BxD.

~—— =
—~
‘!A
o O

n(n+1) ?
9 P(n):13+23+33+...+n3:{7} ,neN

a) Let P(1):23 {MT :1:{@}2 =1=1

2 2
Hence, P(1) s true.

b) Assume that P (k) be true.

2
P(k)213+23+33+...+ k3 :{—k(k;l)}
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To prove that P(k +1) is true.

P(k+1) I LN C +(k +1)3 = {(kLZ(kJFZ)T

2
- P(k)+(k+1)3:{W}

:{@}Z(mﬁ{<k+1>2<k+z>f

Now, LHS {@Tﬁk +1)°
= (k+1)7 _§+(k+l)_

4

= (k+1)? K2+ k4] (k+1)2{(k22)2}

2
_ {(k +1)(k+ 2)} _RHS
2
Hence,P(k +1) is true.

Hence, P(n) is true for all neN.

10. a) (5-3i)’ =5° —3x52(3i)+3x5(3i) —(3i)*
=125-225i +135i% - 27i°
=125-225i +135(—1) - 27(~i)
=125 225i 135+ 27i

=-10-198i
b) —x*+x+2=0
a=-1b=21%c=2
D =b?-4ac = (1) -4(-1)(2)
=1-8=-7<0
,_—bD
2a
147 14T 15T
2x-1 -2 2
11.
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X'

90 ~80-70-60-50-40-30-20

\J

The shaded region is the solution region.

12. a) Here unit place can filled in three ways (i.e. by 2, 4, 6), whereas tens and hundred place can be
filled in 6 ways
= Total number of 3-digit even numbers = (3) (6) (6) =108.

b) Out of available nine courses, two are compulsory. Hence the student is free select 3 courses
out of 7 remaining courses. Then the number of ways of selecting 3 courses out of 7 courses

7! 7!
=C(7,3)= = —— =7x5=35ways.
3171-31 314!
13. a) LY
Let ABC be the given equilateral triangle with side 2a.
Accordingly, AB=BC =CA=2a
Assume that base BC lies along the y-axis such that the ®
mid-point of BC is at the origin. . 2
i.e., BO =0OC = a, where O is the origin.
Now, it is clear that the coordinates of point B are ( —a,0) X 0 A ” X
and C are ( a,0), while the coordinates of point. a o
Using Pythagoras theorem to AAOC, we obtain c
AC? =0A? +0C? = (2a)” = 0A? +a2 = 432 —a? = OA?
= 0A? =3a° = OA =32 vy

. co—ordinates of A are (iﬁa,o) . Thus, the vertices of the given equilateral triangle are (0, a), (0, —a),

and (+/3a,0) or (0, a), (0, —a), and (-3a,0)

b) Any line through (-3,5) is y—5=m(x—(~3))=m(x+3)
Slope of line joining (2,5) and (-3,6) = % = LS

~.slopeofaline L toit=5 ..reqd. lineis y—5=5(x+3)=5x—y+20=0

14. a) centre= (—g,—f)=(4,-5)
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F=y(-4) +52 - —12
~16+25+12
=+/53
b) Equation is (x —x,)(x =X, )+(y —y, )(y~¥,)=0
(x-a)x-0)+(y-0)y-b)=0
x> —ax+y?-by=0

x?+y?—ax—by=0

15. a) The equation of line making intercepts a and b on the axes is X +%—1= 0 (intercept from)...(i)
a

Given p = perpendicular distance from (0,0) on (i)

o=l |squaringweget p?=—+ ort-t,1

I +
a2 b2 a2 b2

b) Three lines are said to be concurrent, if they pass through a common point, i.e., point of
intersection of any two lines lies on the third line. Here given lines are
2x+y-3=0 ..(1)
5x+ky—-3=0 ..(2)
3x-y-2=0 ..(3)
Solving (1) and (3) by cross- multiplication method, we get,

X oy
-2-3 -9+4 -2-3
Therefore, the point of intersection of two lines is (1,1). Since above three lines are concurrent,
the point (1,1) will satisfy equation (2) so that
51+k.1-3=0= k =-2.
16. a) (-3,1,2) — 2" octant

(-3,1,-2) — 6" octant

b) Let A (0,y,0)be a point on y- axis having distance 5v2 from P(3-2,5)
= |AP|=5v2=(B-0F +(-2-y} +(-0F =52 ...(i)
=9+4+4y+y?+25=50  (on squaring (i))
=y’ +4y-12=0=(y+6)y-2)=0=y=-62
- A(0,-6,0) and A(0,2,0)are the required points.

17. a) If you do not do all the exercises in this book, you will not get an a grade in the class.
b) Let us assume that V2 be rational.

orx=1y=1

a . .
JE = E where a and b are co-prime. i.e., a and b have no other common factors except 1.

Then 2b? = a2 = 2divides a.
. there exists an integer ‘k’ such that a = 2K

- 2b% = 4k? = 4k? = 2b% = 2k? = b2 = 2divides b.
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i.e., 2 divides both a and b, which is contradiction to our assumption that a and b have no common
factor.

.. our supposition is wrong.
\/5 is an irrational number.

18. a)

10 1

2,8)

(1.1

(0,0)

b) (i) n(b)"™ =3?

19. a) secx =1—:

5
COSX =—
13
: 25 12
sinx=+1-cos’x =, [1-— ===
169 13
INnQ IV, sinx is —ve; .'.sinxz_—12
12
cosx o 5
13
1 -13
COSeCX = —— = ——
sinx 12
1 -5
cotx=—=——
tanx 12

b) We know that 3x = 2Xx + X
- tan3x =tan(2x+X)

tan 2x +tan x

1-tan2xtan x
tan 3x —tan 3xtan 2xtan X = tan 2x + tan x

tan 3x —tan 2x —tan X = tan 3xtan 2x tan
= tan3xtan 2xtan x = tan 3x —tan 2x —tan x

tan3x =

For HSSLIVE.IN rchciit@gmail.com Page |7




1-cos2x

c) wkt tan’x =
1+cos2x

1-cos”™
4

—

QD

>
N

1+ cosz
4

H
|
ol

[N
+
IS

N

)
+
H

J’_
[3XY

Il
R
Nl

|
[EEY
—t—
X
O R
N
|
[EEN
F—

3
3

N
|
[y

tan% = \/5—1

20. a) This is not a G.P., however, we can relate it to a G.P by writing the terms as
S, =T7+T771+777+7777+...tonterms

= g[9+99+999+9999+...t0nterm]
= g[(10—1)+ (102 1)+ (10° 1)+ (10* =1) ....nterms]

= g[(10+102 +10° + ...nterms)—(1+1+1...n terms)]

9| 10-1 9 9

b) Let T, denote the n™ term of the given series

T :(n‘“ term of 3,5,7,...)(nth term of 12,22,32,...)

=[3+(n-1)(2)]n° =(2n+1)n? =2n° +n’
n(n +1)J2 . n(n+1)(2n+1)

.S, :22n3+2n2:2( >

6
_ n2(n2+1) . n(n +1)6(2n +1) _ n(n2+l){n(n+1)+ 2n +1}
_n(n +1){3n2+5n+1}: n(n-+1)(3n*+5n+1)
2 3 6

21. a) Here n=10 is even.

1
Middle term ?O+1 =6"term
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5 5
T, =T,,="C, [gj (9y)’ :(252)(x5y5)(2j = (252)(243)X°y" = 61236 X°y"

b) We have Tm:lscr(ﬂ})lg_r( L ]

23/x
18-r 18-2r
=%C, XT.# =%C, N
z 2r
2".x3
Since we have to find a term independent of X, i.e., term not having X, so take
18-2r

. . 1
=0. Weget r=9. The required termis **Cy x =
22.a) Let f(x)=xsinx

f(x+h) =(x+h)sin(x+h)

X—> h

£1(x) = “rro{(x+h)sin(x+h)—xsin x}

~ Iim[xsin x(cosh—1) + xcos xsinh+ h(sin x cosh+ cos xsinh}
T x50 h

osh—1)

x—0

, . (c sinh . :
=lim| xsin xx +xcosxxT+sm X cosh+ cos xsinh

= XSin Xx 0+ Xcos Xxx1+sin xcos0+cos xsin0
=xcosx+sinx [cos0=1 sin0=0]

[2X+hj . (h]

= 2C0S sin| —

2 2
xzcos(Zj

b) y=—0c——F

sin X

dy (ﬂ') d( x°
—Z =cos| = |x—| —
dx 4 ) dx\sinx

) d,, , d .

sinx.—(x*)—x*.——(sinx)
:cos(zjx dx( ) _OX

4 (sinx)

1 sinx(2x)-x*cosx
=—X
J2 sin? x
_2xsinx—x*cos X

- J2sin? x
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23. a) we have

10 4 40 40 160
30 24 720 20 480
50 28 1400 0 0
70 16 1120 20 320
90 8 720 40 320
N =80 > f,x, =4000 3 fi|xi —50|:128O
fx
Mean = L — M = 50
80
f |x. —50
M.D(mean) :Z '| ' |:1280:16

N 80

b) We first make the data continuous by making classes as below:

32.5-36.5, 36.5 - 40.5, 40.5-445 44.5 - 48.5, 48.5-52.5
Diameter Mid — value | No. of inches X; — A fiu; f.u?
. u. = 11
(in mm) (x;) (f;) e
325-365 345 15 2 ~30 60
36.5 - 40.5 38.5 17 1 77 17
40.5-445 42.5 21 0 0 0
445 -48.5 46.5 22 1 22
48.5-525 50.5 25 2 22\, 100
50
N =100 > fu, =25 Y fu? =199

Let assumed mean a=42.5h=4
~. Mean, x= a+(2%)x h= 42.5+ﬁ(25)x4 =42.5+1=43.5cm

. Mean=43.5cm

2 2
Variance, 0% = Z fiu - Z fu < h? = @_[éj x16
N N 100 (100

—~16(1.99-.0625) = 16[1.9275] = 30.84

-.S.D=+/o? =~/30.84 =5.55

‘C 1
24. a) P(alaces)= # = 707
4
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b) P(at most 2ace )=P(no ace)+ P(lace)+P(2 aces)

48C 4C ><48 C 4C ><48 C
4 + 1 3 + 2 2
52C 52C 52C '
4 4 4

c) P(atleast 2 aces) = P(2 aces)+P(3 aces)+P(4 aces)

4C2 48 c, 4C3 48 C, 4C4
= 52 + 520 + ¢
4 4 4
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