HIGHER SECONDARY MODEL EXAMINATION, FEB 2025
Max. Score : 60

Part III Time : 2 Hrs
Second Year MATHEMATICS (SCIENCE) Cool- off Time : 15 Mts.

ANSWER KEY
. Domain ={1, 2, 3, 4}, Range = {1, 2, 3, 4}

—

R is reflexive and transitive, but not symmetric. It is not symmetric. - It is not an
equivalence relation

s . P
2. 7 ;Putx = sin6; 6= sin Ix

sin~1(2xV1 — x2) = sin~1(2sin 8 V1 — sin20) = sin"1(2sinbcosh)

=sin"1(sin20) =260 =2sin"1x

9
2 3
3. Tx1 ;A=|,
- 8
2
4. 2*log2 ;
. d d d COS x—
cosx—s1ny—y=x—y+ ;—y=,—y
dx dx dx siny+x

5. f(x) =2x?—8x+5 ;f/(x) =4x—8;f'(x) =0=>4x—-8=0 =>x=2
f)=-1; f(2)=-3; f(5) =15
Absolute maximum valueis 15 atx =5

Absolute minimum value is -3 at x = 2

(5 Vsinx _ z vcosx
6. I'= fOZ Vsin x++/cos x dx ----- 9(1) I'= 02 Vcos x+Vsinx dx ----- 9(2)
. _ z Vsinx z Vcosx
Addlng (1) and (2) 2= foz Vsin x++/cosx dx + foz vcosx+vVsinx X
_ 2 Jsinx+vcosx _ z _ g _T . (S Vsinx _n
2= f02 Vsinx++/cosx dx = foz 1dx = [X]O T2 U 02 Vsinx++/cosx dx = 4

7. d+b=31+5j+3k
a.b=2i+3j+2k).(i+2j+k)=2+6+2=10
|b|=v1Z+22+12=6

ab _ 10

6] V6

8. A=1{(1,4),(2,4),3,4),4,4),5,4),6,4), 4,1), (4, 2), 4, 3), 4, 5), (4, 6)}
B=1{@1, 4), (2, 3), (3, 2), (4, 1)}
AnB={(1, 4), 4, 1)}

Projection of @ on b =
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2
p(AnNB) _ 3¢ _ 1

P@A)=5 :P(B)=5 ;PANB)=Z; PAWB) =520 =% =2

9. f(x)= f(y)=>x3=y3=>x=y; - fisinjective.
f(ay, by) =f(az, by) => (by,ay) = (by,az)
=> (aq,b;) = (ap, by) - f is one —one

For every (b, a) € BXA, there exists (a, b) € AXB, such that f(a, b) = (b, a). - f is onto
5 3
0 6‘

4 -5 ‘ [
1 2 ‘ [ —6 0
3.3 -1 0 3
—4 -5 2 5 —4 4 -3 6 0
11. Increasing function
A=mr? ;22 =27r = 2 (r = 3.2) = 2m. (3.2). (0.05) = 0.32 m cm?/sec

Or codomain = range of f
3 3 1 3
1]+ 3

2 -1

3

3

10. A+AT=|-2 -2 [

3 3 -1

-2 =2 1]—[

—4 -5 -1
1

2 —4 4

2

—2
2
2

6 1 -5
1 —4 —4]
5
0
A—AT= 5
3

Area of the shaded region = fydx fsiv25—x2dx——f05v25—x2dx

:é [ m+—sm_1()] =22 ”] 5t

- Area of the ellipse = 4. 5 ™= 20 7t Sq. Unit
= Area of the circle x? + y2 = 25 is 25 m Sq. Unit

13. |dl = |p| =1;|da + b| =1

G+5)'=1
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(@+b).(a+b)=1
g.d+d.b+b.d+bb=1
> > 2
|d|? +2d.b+ |b| =1
> 92
|d|? +2|dl||b|cosd + |b| =1
1+2.1.1cos8+1=1

(:os9=‘71,9=2—"

= 1+2j+k;dy=2t—j-k; b=1—j—k; by=2i+j+2k

az_alzi_:gA_ZE ,51Xb.)2:_3i+3i€ ) ) |=v18;(&2—al).(51X52)=—9

2 -3
Vis V2

15. E; : Choosing bag1 ; E, : Choosing bag Il ; A : Drawing a black ball

(dp—d1).(b1 X by)
|51 X 52'

Shortest Distance =

P(E) =5 : P(E;)=5 : PAJE)=> ; P(A/E;)==

_ P(E1).P(A/E1) -
P(El/A) _P(El).P(A/E1)+P(EZ)-P(A/EZ) %.§+

16. Order 3 ; Degree 2

dy _ 1+y? _ dy dx

dx ~ 1+x2 ’1+y2_1+x2;
y _ [ % ctan=11 = fan—1
;= 7z +tCstany =tan'x +C
3 =2 X

17. AX=B; Where, A=(2 1 =lyl,B=

4 -3 z
-1 -5 -1

|Al=-17; AdjJA=]1 -8 —-6 9 |;x=1,y=2,z=3
-10 1 7

18. Every polynomial function is continuous, every modulus function is continuous
and difference of two continuous function is continuous. Hence x - | x| 1s

continuous at x=01n R

dx d d 1 d? d (d dty _ -1 1 -1
dt dt dx t “dx?z  dt\dx)'\ax) ~ t22at ~ 2at3

i . 1 d sinx
y = x°""*;logy = sinx logx 5 é

+ logx.cosx ;

dy _ [sm x

dy i sinx
=L — ySinx, [
dx x

T + log x. cos x]

+ log x. cos x] ;

- x
= dx = [ dx =4[ o —dx = 4.7 tanl()+C—2tan1(5)+c
4 4
1 A B
D2 G-D G2

=>A=-1,B=1
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1
f (x—1)(x—2) dx

(x—1)
2 x cos xdx = [x sin x]? - [Z sin xdx = [x sin x]2 +[cos x]Z = = —
2x cos xdx = [x sinx]3 - [ sinxdx = [xsinx]? +[cosx]3 =Z 1
20.
Corner Point | Corresponding value
of Z
(0,0) 0
(30,0) 120 €— |Maximum
(20, 30) 110
(0,50) 50

Fig 12.2

Hence, maximum value of Z is 120 at the point (30, 0).
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