First Year Higher Secondary Model
Examination, June 2022

Answer Key
Answer any 6 questions. Each carries 3 scores.

1. a) No. Of subsets of a set with n elements = 2"

2°=4
option ii) 4 1)
b) {1,2}, {1}, {2}, ¢ (1)
c) [x:6<x<12,x€ER] (1)
2.a)45° 1)
3 N
4
COSX:—g and tanx=—%
3.a) a,=5x1+1=6 (1)
a,=5x2+1=11
a,=5x3+1=16
a,=5x4+1=21
b) Herea=6andd=11-6 =5 2)
sn:g«2a+(n—1)d)
2
ie, S,="(124(n—1)5)="(5n+7)=21*7N
2 2 2
4.2) m=2r Y1571, 1)

Xz_ Xl B 4 - 2 B
b) Three points A,B and C are collinear , then

Slope of AB = slope of BC (2)
1--1_5-1
2—x  4-2
2 _ )
2—x
1=2—x
x=1
5. Equation of a circle with centre (h,k) and radius r
is (x—h)\+(y—k)=r (3)

Let (h,0) be the centre, since Centre lies on x-axis.
And its radius 5.
Equation become, (x—h)*+y’=5
Also the circle passing through the point (2,3)
Then, (2—h)’+3°=5"

(2—h)*+9=25

(2—h)’=16
2—h=+4
If 2-h=4, then h= -2.
If 2-h= -4, then h = 6.
Therefore the equations of circles are,
(x+2)*+y*=5" and (x—6)+y’=5"

6. a) 8 octants 1)
b) Distance formula,

\/(Xz_x1>2+(Y2_Y1)2+(Zz_Z1>2 (2)
V(1——1P+(—3-3)+(4——4)
_ \/22+62+82
~ Ji04
7.a) lim4x+3:4X4+3:E
x4 X—2 4-2 2
x°—1
x—1

x’—1

x—1

1)

x’ =1
b) lim ——=lim
x»1 X —1 =x»1

()

8.a) V7 isnot irrational (1)
b) Converse 2)
If anumber n” is even, then n is even.
Contrapositive
If anumber n’ is not even , then n is not even.
Answer any 6 questions. Each carries 4 scores.

9.a) B )

b)i) A'=(1,35,7,9)] )
B'=(1,4,6,8,9]

i) AUB=(2,3,4,56,7,8] )

iii) (AUB)={1,9} (1)
A'NB={1,9]

Therefore (AUB)=A'NB' 3)

10.a) R={(1,3),(2,6),(3,9),(4,12)]
Domain={1,2,3,4}
Range=1{3,6,9,12]

b) f(0)=2x0-5=-5 (1)

11. a) For n=1 (1)

LHS=1
1
RHS= S 1
LHS=RHS, P(1) is true.
b) Assume that P(k) is true. 3)
k
P(k)=1+3+32+...+3"1:32;1
Now P(k+1)=1+3+3%+..+3" " '+3"

k
_ 3 —1+3k
2

=1

3F—1+2.3"
2
3k+1_ 1
2

P(k+1) is true.
Hence P(n) is true by induction.




71 16. Here a =4 and b =3 4

12.a) —=7x6=42 1
) 5 1) c’=16-9=7
b) No.of arrangements = "p, (2) c=V7
_ 9
- bs Eccentricity , e = E:Q
=9x8x7x6=3024 a 4
A1 1) Length of latus rectum = 2b°_9
13. a) 5 terms (1) a 2
b) 3) 17,1 . _ 13_1
.i)P(adiamond) = =—=-— 1
(a+b)n:ncoan+nclan—1 b+nC2an—2b2+“.+nCnbn ) ( ) 52 4 ( )
4 2 .. 48 12
x2+§ :4C0(x2)4+4C1(x2)3 3 4C2(x2)2(§) ii) P(not an ace) = 5—2=1—3 (2)
X
26 _1
3 4 - Y _-
#Cy(x) 3 viC, E) iii) P(black card) =75 1)
X Answer any 3 questions. Each carries 6 scores.
:1.x8+4.x6.§+6.x4.%+4.x2.2—Z+1.8—1 18.a) tan(x+y)= tanx+tany 3)
X 10’; a1 X X ' Y 1—tanxtany
=X 412X +54 X+ =+ — tan Z +tan x
x X! 4
T —tan &
14.Let 2 , a, ar be three terms of a GP. 4) tan(z+x) 1-tan 4 tanx
Then their product is 1. tan (%_X) tan er —tanx
So, L.a.ar=1 7T
>t 1+tanztanx
. 3_
ie, a :1 1+tanx
a=l 1—tanx
150 thei .39 == =/
Also their sum is 10 1—tan x
) a 39 1+tanx
Te rarar=ay _[1+tanx 1+tanx)
l+1+r:£ l1—-tanx) |1—tanx
r 10 [ 1+tanx |’
10(1+r+r’)=39r “\1—tanx

10r°—29r+10=0 x+y X—y
b) cosx+cos y=2cos Cos 3
__29+1(29~4.10.10 ) Y (F)eos(55) @)
2.10 c053x+cosx—cos2x:2cos(3x+x)cos(3x_x)—cos2x
r:E and r=2 =2C0S2 XCOS X—C0S2X
2 5 _
: 5 & =cos2x(2cosx—1)
If r== ,thenthreetermsare —=,1,= . cos2 x=0 or 2cosx—1=0
2 5 2 T -
2x=(2n+1)Z 2cosx=1
2 5,2 2
If r== |, then threetermsare —,1,=
> 205 x=(2n+1)Z nez cosx=2
15. a) y=0 (1) 4’ 2
b) i) Equation reduced into slope intercept form, x=2na+Z nez
_.3 3
y——5x+6 1)
03 19.2) i‘=1 (1)
then slope = —— ) a . —b
2 by Z = 2 2Tl 3 )
ii) Equation reduced into intercept form (2) a+b” a+b
X,y _ _ 1 +i ——1
+5=1 2 PP 2
46 °+(—1) 1°4(-1)
x-intercept = 4 :l+i 1

y-intercept = 6 2 2




) Z=r(cosO+isin 6),r=Vx*+y*,tan 02%

r=v1°+1’=+2 (3)
tan 0= -1 gthen 6=—Z=
1 4

Polar formis Z= f(cos—ﬂsm—”)

4
20. X+2y=8

X y
4
8 0

(6)
2x+y=8

N
o

21.a) f(x)=lim LT (%) ®)

h=0 h
. sin(x+h)—sinx
=lim
h>0 h
x+h+x
2 cos

x+h—x

=lim
h0 h

2 Cos

hl—>n(;1 h

=lim cos
h=>0

2Xx
=cos 72 CcoSs X

d d
5 ——1(6 +—(7
b Flx)=d(5sinx) L (6eosx)r-L(7)  3)
:SS—X(sinx)—Gj—x(cost%(ﬂ
=5cos x+6sin x
22.
class fi X; xifi | x/ X/ f
0-10 |5 5 25 25 125
10-20 |8 15 120|225 1800
20-30 15 25 375 625 9375
30-40 |16 35 560 1225 19600
40-50 |6 45 270 2025 12150
N =50 1350 43050
Zx’f ' 1350
i) Mean, X=""1—="22"=027 ()
N 50
Zx f
ii) Variance, o’= N —(XY 4)
_43050 57243

V(132)=11.489

Prepared by Ann Saby Jacob
HSST Mathematics
GTHSS Poomala






