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SET B

BANGALORE SAHODAYA SCHOOLS COMPLEX ASSOCIATION

SECTION:A (MULTPLE CHOICE QUESTIONS- 1 MARK EACH)

Question | Hints/Solution Answer
No
1. A2 =14 a
18 -ISl:x [ 3 -3] S a—e
[ -18 18 -3 3
2. A=A b
[0 2b -2 0 3 3a
3 1 31=12b 1 3
3¢ 3 -1 -2 3 -1
On comparlng 2b = 3 , 3a = -2
b = - , -
2 3
a+b=b+a= % —%- 2
3. det(A™1) = (detA)* d
IAI =|Al* =>1=|4F*" , =2]A]° = |A|**! > k+1=0,= k = -
4, A(adjA) = |A|I ,But A is a singular matrix,.. |A|=0, ~.A(adjA)=0 a
5. |A| = 22 —4 ,and |43| = 125, ~ |A]? =125, ~ |4| =5 b
~5=22—-4, =1 =+3.
6. (@+15).¢=0,~-(2-1)3+(2+21)=0,~1=8 b
7. Median is 2i + 2k. And its length is |2i 4 2k| = 2V2 . c
8. Area= |d; x dy| = £|~2i — 14j — 10k| = i =53 a
9. Line is % =2 % The direction ratiosare a, 1 , c. b
10. The probability that both the tickets will show even numbers is a
12 11 11
25 24 50
11. Order=2 and degree=2.The sum of order and degree=4 c
1 .
12 Integrating factor is e’ (Greotx)ax _ plogxsinx — y giny b
13. s = n b
=2 log(tnanx) dx.Also I=f2log(tan[ — x]dx
~21=[2logl =0 2
14. On integrating f(x) = x? + i + C,and f(1) = % +14¢C, a
C=-1.
=Sl
=5ty
15. b

11141}1_ flx) = lir}ti_(—l +a) =—1+a
X— X
xll)rgf(x) = 3}2&(1 +b)=1+b




f(x)=a+b
~a+b=a—landa+b=1+b=>a=1,b=-1

16. , _cos(logx) ,  —sin(logx) — cos(logx)
y - X ) - xz )
XZ yII + xyl — _y
17. Minimum value is at (4,3)=24
18. Minimum value is at (0,8)=-24
19. Both A and R are true and R is the correct explanation of A.
i.e—1<2x—-1<1
0<2x<?2
0<x<1=x€[0,1]
20. Both A and R are true and R is the correct explanation of A.
i.e
V3-1-+/3-1+8
cosf = ==
VIti+4 V3+1-2V3+3+1+2V3+16l 2
T
9 = §

SECTION B
This section comprises of VSA of 2 marks each

21. tan-1 (__1) +tan~*(—V/3) + tan™? (sin (_7”))

V3
1
—tan~?! <—) —tan~(v3) + tan~1(-1)
1) a3
m_r_m_ -3¢
6 3 4 4

21.(or) | For one-one:
Let x;,x, € A4,
X1 —2 x,—2
o) =fo) =5 =10
X1 Xy — 3X1 - Z.XZ + 6 = X1Xp — 3x2 - 2x1 + 6
X1 = X,. Hence, function is one-one.

For onto:
Let for yeB,there exist x € Asuch that

x—2
y=f)=y=_—F=xy-3y=x-2
x(y—1)=3y—-2
X = %EA Hence, function is onto.

Therefore, f is 1-1 and onto.




22. Given:‘;—’:= k
2 A ko _ar 1
A=nmnr =>dt—2nrdt=>2m—dt ............. (1)
Now,
P dP 5 dr dP _ k dP k 1
= —_ — = _——= — X—m = — = —
S T T TR P TR
dapP 1
_OC_
dt r
23. x%z = y7+1 = ? = ], is the equation of the line
General point, (x =31 —-2;y=2A—1;z=21+3)
The distance between the point on the line and given point P(1,3,3) is 5 1
units, then
JBA=-2-12+(21-1-3)2+(2A+3-3)2=5 1
On solving , A = 0,2
When A = 0, the pointis (-2,-1,3); A = 2, the pointis (4,3,7).
23. Let # = xi + yj + zk,
(or) | Given,7.d=0= (xi+yj+zk).(21+k)=0=2x+2z=0...(1) v
R i jokl i k
Given,FXb=¢xb=|x y z 4 -3 7 1
1 1 1 1 1 1
y—2)i+(Z—x)j+(x—y)k=-10i +3j + 7k
y—2z==-10;z—x=3; x—y ="T7........ (2)
On solving (1) and (2) 1
x=—-1,y= -8,z = 2, therefore; ¥ = —i — 8] + 2k
24, logy =a tan"1x
1dy a dy
= (1+x*)"—==
ydx 1+ x? ( x)dx @y 1
Again differentiate,
d? 2
d”y dy  dy d”y dy 1
1+ x2 2x—=a-—= (1+x2)=—=5+ (2x —a) — =
(+x) +xdx ad$(+x)dx2+(x a)dx 0
25, |d-b=(i+2j+k)-Qi+)=-1+j+k
E—B—(Bl—4j—5k)—(21+])—l— ]—5k %
Unit vector perpendlcular tobothd —b and & — b
(a—b) X (c—b)
|(@ — b) x (¢ — b)| ”
. R B
(&—b)x(E—b)=—1 1 1
1 -5 =5 %
= ((-5+5)1—(5-1j + (5 - k)
=-4j + 4k
Iz

|(@—b) x (€—b)| = V16 + 16 = 42

SECTION C (Short Answer Questions of 3 Marks each)




26. J‘ cos(x + a) dy = j‘ cos{(x+b) + (a—b)} p 1
sin(x +b) sin(x + b) x
_  cos(x+b) cos(a—b)-sin(x+b) sin(a—b) 1
_f sin(x+b) dx
= cos(a — b) [ cot(x + b) dx — sin(a — b) [ 1dx 1
= cos(a — b) .log|sin(x + b)| —sin(a —b) x + ¢
27. Group of 50 people, 20 believe in non-violence
X; Number of Persons who are non-violent Y
X:0,1,2
X P(X)
0 30, x 20 30 x 29
P(0) = —Lt—=°= 1
50, 50 x 49 1%
PO = 87
U
1 ¢, X 2U¢,
P(1)=——
(=45
_30x20x2
~ 50x49
P1) = 120
e
X 20x 19
2 P(2)="—2 "2
50¢, 50 x 49
P(2) = 38
@ =743
Mean =Y'X. P(X) = 0 x P(0) + 1 x P(1) + 2P(2) =% 1
27.0R | X: Bolts produced by Machine X ;P(X)=1/6
Y: Bolts produced by Machine Y; P(Y)=2/6=1/3
Z: Bolts produced by Machine Z; P(X)=3/6=1/2
E: defective bolts produced
i. P(E/Y) o5 = 300 0.015 o .
ii. P(defective by Z)= P(Z)SX P(E/f) = 500 X To0 = 0.01
iiil. PE)=-X—+iX-ofoxX—=— 1
- 6100 37100 27100 60
28. S Ux =1+ |x=2| +|x — 4] dx =
4 2 4 4 1%
f (x—l)dx+f (2—x)dx+f (x—2)dx+f (4 — x)dx
1 1 2 1 1%

L e s F P P e e




28.(or) 7 x sinx _
Let] = J.__n ex+1dx"""""'(l)
2
f(Frg-r)an(F5-5)
Also, I =f —— dx
> e(F5) 411
7 —x sin(—x) 7 x sinx e* %
. 2
. . .. . _ T (xsinx  xsinxeX
Adding (i) and (ii),we obtain 2I-f_2,r( — 1 )dx %
2/=f_5,rx sinx dx, 21 = [—x cosx] +f2 cosx dx
B T T e
2] = [—x cosx] 2 + [sinx] 2
—n —n 1%
2 2
2 =(0—-0)+1—-(-1),
~21=2 ,I=1
Q29. | (1+y?¥dx = (tan‘ly x)dy, y(0) =0 1
dx _ tan~ly-x __ tan”ly , . .
D= 17 + 1+y =Ty .. (1) ,This is a linear
. . . tan~ly
differential equation Wlth P=— = =,
1+y 1+y
1
fLF = el ® = gtan™y .
G.S
xetan ™y _ftan Bl et Vdy + C
1+ y?
Sxetan 'y = [ tetdt + C,where t = tan™ 1y,
=xet Y = et Y (tan~ly — 1) + Coee..... (ii)
It is given that y = 0 when x=0 .From (ii),we get0=e%(0 — 1) + C 1
=C=1
From (i) we get xe™@" Y = @™V (tqn~ly — 1) + 1
= (x — tan~ly + 1)€Y = 1, which is the required solution.
29.(or) | The given differential equation is (x? + xy)dy = (x? + y?)dx
dy x2+y?
> ()
dx x4+ xy
Putting y = xv and d—y =v+ x% in (i),
dv  «x +172x2 dv  1+v?
Wegetv+xd——x2+v2, v+xa—1+v 1
dv  14+v?-v—v?
SX— = —
dx 1+v
vl i+ )d (1-v)d
_—= = — —
X =1, v)dv v)dx
:% dv =% 5220 (1 2 dy = .Integrating both sides we get
1

[l = e - [
1—-v v 1—vv 'v_x

=>—2log|1 —v| —v = log|x| + logC




= log|x| + logC + 2log|1 —v| = —v
=>log{Clx|(1 — 1)’} = —v = Clx|(1 - v)* =™

:>C|x|(1—£)2:e 2

-y
>5C(x —y)? = |x|ex ... (ii) ,Itis given that when y=0, x=1,-. 1
from (ii) we get
C(1-0)2=e"=>C=1,
Yy
=~ The particular solution is (x — y)? = |x|ex .
30. Maximize and Minimize Z=5x+2y
Subject to constraints; x — 2y < 2;3x + 2y < 12;-3x+ 2y < 3;x =
0;y=0
Y-axis [k
2
s-
—ax+2y=3
Corner Point Z=5x+2y
0(0,0) 0 ——3 Minimum
A(2,0) 10
73 _
B(EI) 19 —— Maximum
315
E’T) 15 2
3
D(D'E] 3
Hence, Z is minimum at x =0, y =0 and minimum value =0
1
Zismaximum at x = g,y: % and maximum value = 19
31. JE X2
_ L7 _ 46 — 45
Let | —fﬁ_%dx, ol = fx%_x%dx,putx t®and dx = 6t°dt, we get | 4,
3 5 4, e t6-141 t-1° 1
I=[5—.6t°dt =6 —dt =6[——dt =6[—+— dt ”
1
I=6jt5+t4+t3+t2+t+1+ﬁ dt
- 1
6 5 44 3 42 %
I=6i—+—+—+—+—+t+1log(t—1);+C
{6 5 43 2 9 )} ,
50z 1 1 .
|=6{f+x—6+ﬁ+ﬁ+ﬁ+x€+log(xz—l)}+c
6 5 3 3 2 1




SECTION D
(This section comprises of long answer-type questions (LA) of 5 marks each)

The intersecting points of the given curves are obtained by solving the equations x
—y=4andy?=2xforxandy.

We havey2=8+2yie, (y—4) (y+2)=0whichgivesy=4,-2andx=8, 2. 1

Thus, the points of intersection are (8, 4), (2, -2). Hence

4
Area = [[

1 ,)
g o 2

4

= 18 sq units.

) 2

. .1"- 1 3
4.1 +T - EJ.

&

Reflexive: 1
Let (a,b) € N X N, then
a+b=b+a

= (a,b)R(b,a)

= Risreflexive......un.... (1)
Symmetric: 1%
Let (a, b),(c,d) € N X N and (a,b)R(c,d)
a+d=b+c

b+c=a+d

c+b=d+a

(c,d)R(a,b)

= R IS SYMmMetriC......coenenen... (2)
Transitive: 1%
Let (a, b), (c,d),(e,f) € N X N and Let (a,b)R(c,d),(c,d)R(e, f) 1
=a+d=b+c;c+f=d+e
at+d+c+f=b+c+d+e
a+f=b+e

(a,)RCe, f) y
= RIS transistive..........oeuueu.. (3)
From (1),(2) and (3)




R is an equivalence Relation.

33.
(or)

Relation S is defined as S= {(a,b)e RX R : 1+ ab >0
Reflexive: Let a € R

1+aa>0

= 1+ a%? > 0,true fora € R

= (a, a)is Reflexive.

Symmetric: Leta,b e R and (a,b) € S

= 1+4+ab

>0

1+ba>0

= (b,a) €S

= R is symmetric

Transitive: Let a,b,c € R and (a,b), (b,c) €S

= 1+ ab > 0and 1+ bc > 0 but this may not imply 1 + ac > 0.
i.e (a,c) €S.

For example,

Leta =1,b = %,c = —%then (a,b) €S i.e(l,%) €S

=>1+1><%>O,true

Now, (b,c) €S i.e G,—g) €S
=>1+%x—§>0ﬁ1—%>0=>%>0,true
Now for (a,c) € S

ie(1L,—2)€S

1+1xX% 3>O 1
= - N
2 2

1
= —3 * 0, hence false

~(a,b)eS,(b,c)e S but (a,c) &S.

= S is not transitive

Therefore, S is reflexive, symmetric and but not transitive.
= therefore,S is not an equivalence Relation.

34.

Ly:7 =31+ 2f — 4k + 2(1 + 2j + 2k)

Ly:7 =51 — 2] + pu(31 + 2f + 6k)

Any point on Ly, P(3+ 4,2 + 21, —4 + 21)

Any pointon L,, Q(5 + 3w, —2 + 2u, 6u)

If the Lyand L, intersect then, they must have a common point on them,
i.e. P and Q must coincide for some values of A and u
now, 34+A=54 3. (1)

similarly, 2 + 21 = =2 + 2u........ (2)

Also,-4+2A = 6u

solving 1 and 2,

wegetdl=—-4,u=-2

substitute the values in 3,

-4+ 2(—4) =6(—-2)

—-12 =-12

LHS=RHS

Therefore the point of intersection(-1,-6,-12)




34.(or)

Shortest distance between lines with vector equations 7 = a; + A l;l

(IT;X E)(az - al’)

d #=a +ub, i 2L,
and 7 =a, +ub, is b X b,]

F=(1-t)i+(t—-2)j+(3-2)k
=10 -t +tf - 2f + 3k - 2tk

F=(s+1)i+(2s-1)j-(2s+1) k
=si+ 10 +2sf - 1f - 2sk -1k

= (18- 2] +3k) +t(-18+ 1] - 2k)| =(10- 1 - 1k) + (11 + 2] - 2k) 1
Comparing with 7# =@, +t b;, Comparing with # =@, +s b,,
a; =1t - 2f + 3k o =1i-1j-1k
& b= -1i+1j-2k & b,=1i+2j-2k 1
Now, (@, - @;) = (1f - 1 - 1k) - (11 - 2 + 3k)
=(1-1)i+(-1+2)j+(-1-3)k
=0i+1f -4k V2
R, A
(byx bz)=|-1 1 -2
1 2 -2
=(1x—2) —@x=2)]-JI(-1x—2) — (1 x —2)]+ k(=1 x 2) — (1 x 1]
i 1
=i[-2+4]- j[2+2]A+ k[-2-1]
=2i-4j-3k
Magnitude of (E; X E) =22+ (- 4)2 + (- 3)? 1
|b; X by| =VA+ 16+ 9=v29 ),
2
d = — units.
V29
35, —4 4 4111 -1 1
-7 1 3111 -2 =2
5 -3 -—-1112 1 3
[—4+4+8 4-8+4 —4-8+12 1
=|-7+14+6 7—-2+4+3 —-7—-24+9
5—-3—-2 -546-1 5+6—-3
8 0 0
=10 8 0|=8I Y
0 0 8
1 -1 1
IfA=|1 -2 =2
2 1 3
Z4 4 4 —4 4 41[4 1%
Al=1-7 1 , X=A"B=|-7 1 3||9
5 -3 —1 5 -3 -1111
-16+36+4 3 1
X = 3 —28+9+3 =>x—3y——22— -1
20—27-1 1




Section E : (Case studies/Passage based questions of 4 marks each)

36. 1.y =4x — =x?
dy 1
=4
dx x
WhenZ—z=0=>4—x=O=>x=4
2. x =2cm,

1 1
y=4x—zx2=>y=4x2—§22=6cm 1
Height of the plant will be 6 cm
3. f"(x) = =1 < 0 = f(x)attains maximum at x = 4,

1
f(4)=4><4—§42=8cm 1
Local minimum value : not defined
Local maximum value f(4) = 8cm
now, In [0,5]
f(0) = 0cm
f(4) =8cm
1
f(5)=4><5—§52=20—12.5=7.5cm 1
Therefore,
Absolute Maxima is x=4 and Absolute Maximum value is 8cm
Absolute minima is x=0 and Absolute Minimum value is Ocm.
3.0r
Interval Sign of f'(x) Nature of the function
(=,4) >0 f(x)strictly increasing
(4, ) >0 f(x)strictly increasing
2
37. 1.P(x) = —5x% + 125x + 37500
P'(x) = —10x + 125,when P'(x) = 0,x = 12.5
P'(x)=-10<0 1
Therefore, at x = 12.5 the profit is maximum
2. Maximum profit= —5(12.5)? + 125 x 12.5 + 37500 = ¥ 38281.25 |1
3.P(x) = 38250; —5x2 + 125x + 37500 = 38250 1
x?—25x+150=0
x=10,x =15 1
3.o0r or
When x = 2,P(2) = =5 x 22 + 125(2) + 37500 = 37750 2
38. Probability A will hit=
1

Probability B will hit =
Probability C will hit = 3
i.. P(any two will hit)=P(A will not hit)*P(B will hit)*P(C will hit)+ P(A will

Ion [t




hit)*P(B will not hit)*P(C will hit)+ P(A will hit)*P(B will hit)*P(C will not

hit)
=(1—f)><—x— + —X(l—E)XE+ é><§><(1—§)

4/ 3 5 4
1 N 2 N 1 13
10 15 5 30
ii.. P(at least one will hit)=P(exactly one will hit)+P(exactly two will
hit)+P(all will hit)
P(exactly one will hit) = P(A will hit)*P(B will not hit)*P(C will not hit)+
P(A will not hit)*P(B will hit)*P(C will not hit)+ P(A will not hit)*P(B will
not hit)*P(C will hit)

(=< (D (1Y <3 (-P+ (-

«(1-3)x
1 1 1 9 4 3

= E 5 5 = 5 ................ (1)

13
P(exactly two will hit)= PR (2)
P(all will hit)= ~........... (3)
Therefore , P(at least one will hit)= 2y B4z =

60 30 5 60




