Bemest's MWathemate

Second year Higher Secondary Examination
PART Il

MATHEMATICS (SCIENCE)
Maximum: 80 (Scores)

1. a) ii) (3,2)
b) a®b=a’+b?
3®4=3+4=13
a*b=a-—b?

(3®4)*5=13%5=13-5"=-12

4 4}
X =
0 4
5 2

From(l)Y:{O 9}—X
[5 2] [4 4
{o 9}0 4}
1 -2
o ]

4 4 1 -2
2X —3Y =2 +3
= .
8 8] [3 -6
= +
0 8/ |0 15
11 2
1o 23

3. a) Areaofacircle, A=7xr?

dA

o 7.2r=27x10=207zcm?/cm
r

by A=ar?
dA dr
—=71.2r.—
dt dt

=27 x5x0.7=107x0.7=77cm? / sec

4. a) Izj%x

=j(1+logx)2.§dx
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Bemests's MWathematics
Put 1+logx =t

(0+ljdx =dt
X
S =[t2.dt

=—+C
3

:%(1+Iogx)3 +C

b) | f'(x)dx =log|f(x)+C

f(x)

5. Equation of the circle is x*+ y* = a®

syt=at-x’

y = /az_xz

Area =4[ ydx
0
= 4_.‘\/a2 —x%dx
0
2 a
= 4[5x/a2 —x° +a?sin‘1 (fﬂ

2

= 2a2.% = za® sq.units

5. W_Xt¥y
dx X
a) order=1

b) itis a homogeneous DE.

Put y =vxand ﬂ=v+xﬂ
dx dx

1) =

dv  x+vx
V+X—=

dx X
v+x%=1+v:> xﬂzl

dx dx
xdv = dx

dv= o is in Variable Separable

X
) _pdx
..Idv_I7
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Bemest's MWathemate

v =log|x|+log|C]|

% =log |Cx| = y = xlog |CX|

7. Letx = Machine G and y = Machine H

b)

10. a)

Obijective function: Z = 20x + 30y
It is @ maximization problem.

Constraints are: 3x+4y <10; 5x+6y <15;x>0;y>0

A={1,23}
B =1{456}
f()=5 f(2)=6:f(3)=4

Since it is one-one as well as onto, f is bijective.

s f={15),(26)(34)
~ f7={61)(62)(43)}
ans: ii) 1,2,3

1x2=2
2x1=2

Further 32 =3

2%¥3=3
.. %1S commutative.
.. T T
i) —=<y<=
) 2 y 2
sint{L]-Z

2 6

sin‘1x=§

4
sin‘lx+cos‘1x=g

~costx=2—sin?x :£_§
2 2 4

LHL=""_ f(x)=""_ (ax+1) =ax3+1=3a+1

x—3"

RHL ="  £(x)=" (ax+3)=3b+3

T x—3" T x>3
-+ f(x)is continuous at x =3
LHL =RHL
3a+1=3b+3
3a+1-3b-3=0
3a—3b -2 =0in the relation.
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Bemests's MWathematics

b) |X| is a continuous function everywhere, but it is not differentiable at x=0.

Let f(x)=|x|
At x=0

LHL =7, £ (x) =7, [x]=4% [-h[=|-0] =0

x—0~ “h=0

RHL =7 1(x) g x=10+h| =0
Do T ()= [ =0

~*LHL = RHL = f (0)

- f(x)is continuous at x =0

Now Lf 1(x)=m T =)= (x)

x—0" _h
L 0RO

“h-0

-h
R ()=,

lim h
= — = 1

o Lf(x) = Rf*(x)

f is not differentiable at x = 0. Hence proved.

[ 1 mark question. So proof is not needed]

11.a) y=x*-2x+7

dx

Slope of the tangent =2(2)-2=2
Equation of the tangent is

y =y =m(x-x)

y-7=2(x-2)

y—7=2x-4

2X-4-y+7=0

2x-y+3=0

b) f(x)=sinx+cosx
f'(x)=cosx —sinx
f"(x)=—sinx —cos
For max., f'(x)=0
cosx—sinx=0
COSX =Ssinx

tanx =1
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Bemests's MWathematics

f"l = |=-sin=—-cos—
(4} 4 4

1 1 -2
:_E_ﬁzﬁz_ﬁd)

= f(x) is max.

Max. value of f(x)= f(%)
. T T
=sin= +cos~
4 4

=2

+

2
J2

5l
ol

X+2

12. | =
I2x2+6x+5

X+2=A(4x+6)+B
AA=1= A=1
4

6A+B=2

B=2—6A:2—6x%

1
4
4X+6
[t g
2x* +6X+5 27 2X°+6X+5
1
I:—Io 2X° +6X+5|+ =1
;10| [+5h

dx

NOWIIZIZX2+GX+5

1 1

Let — - -
2x2 +6X +5 2[x2+3x+2)
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Bemests's MWathematics
=tan™(2x+3)+C,

in(1)

I :%Iog‘ZX2 +6x+5‘+%tanl(2x+3)+c

dy 1
13. x—=+y=—
dx y x>
dy 1 1
_+_ —_——
dx xy x3
1 1
a) P:—,Q=—3
X

X

_[ pdx = Jédx = log|x|

eJ.PdX _ elog\x\ _ |X| —x
S AF=X

b) Qel™ -1 x
X

erI P dx = jizdx
X

=_—1+C

X
- Soln. is yeIpdx :J'erpdxdx+c
yx=—1+C

X

1 C
y=-"+—

X X

14, PQ=-3i +4]+4K
PR =51 + 2] +4k

~ COS{ 15+8+16 }
V9+16+16~/25+4+16
= cos‘l( 39 j
NN
=cos™ 39
JI9x5x%x41
= cos‘l(—39
37205
_1( 13 ]
=C0S | ——=
205
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Bemest's MWathematics

b)

15. a)

b)

16. a)

b)

QR = PR -G p

= (-5--3)i+(2—-4)]+(4—-4k
=2 —2]+0k
=-2i-2]

Since M is midpoint of QR Q ’ M ’
T 14’ - -
MR==QR=-i -
2Q J
PM +MR =PR
PM =PR—MR =5 +2]+4k (i — ]) =—4i +3] + 4k

.. length of the median, PM = ‘PM ‘ = \/16+9+16 = x/ﬂ

=24-24=0
(é + 6) and (ﬁ - 6) are perpendicular.

If a,b,Care coplanar, [36 6}:0
1 -2 3
[abcl=2 3 -4
1 -3 5
:1(15—12)——2(10——4)+3(—6—3)
=1(3)+2(14)+3(—9)
=3+28-27=3+1=4

[é b C}t 0, a,b and € are not coplanar.

Equation of the line is
X-5 y--2 7-3
5-0 —2-0 3-0
X-5 y+2 z7-3
5 -2 3

e

OP =F=xi+Vj+2K

Given that |F| =12

F:|F|(If+mi+nI2)
:12(cos45f+c0360j+cos;/kA)

c0s® 45+ cos® 60+ cos’ y =1
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1+l+c0527/:1
2 4

=620 +6]+6K
Pis(sﬁ,a,s)

17. 3x+5y =15

X
o
(6}

X
o
N

The feasible region determined by the system of constraints, 3x + by < 15,

5x + 2y <10,x>0, and y > 0, are as follows.

5x+2y=10

29 45
The corner points of the feasible region are O (0, 0), A (2, 0), B (0, 3),and C [— —) :

1919
To find B:

3x+5y=15=6x+10y =30

5x+2y =10 = 25x+10y =50
-19x  =-20

_20

19
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5y =15-3x
=15—3><@
19
~285-60 225
19 19
225
Sy =——
y 19
_&
19
ais[ 20 45
19 19
Corner point Z=5x+3y
0(0, 0) 0
A(2,0) 10
B(0, 3) 9
29 45 235 Maximum
1919 19

.. the maximum value of Z is% at C(§ Ej

19°19

(3 3 -1
18.3) A=|-2 -2 1
-4 -5 2|
3 -2 —4]
iy A=|3 -2 -5
11 2

6 1 -5

i) —(A+A‘)=% 1 -4 —4|,is symmetric.
-5 -4 4
0 5 3
%(A+A')=% -5 0 6],is skew-symmetric.
-3 -6 0

Now %(A+ A‘)+%(A— A)

6+0 1+5 -5+3 6 6 -1
:1 1+-5 —-4+0 -4+6 :% -4 4 1
-5+-3 -4+-6 4+0 -8 -10 2

=A, a square matrix. Hence proved.
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0 If Al{co_sx sinx}
—sinx  cosx

COSX —sinx
A=| .
sinX  coSX

COSX SinXx | cosx —sinx
AIIA:{ }{ }

—sinX cosx | sinx cosx
B cos” X +sin’ X —sin X cosX +sin X cos x
—sinXCOS X + Sin X COS X sin? x + cos? x
1 0
0 1
=1, proved.

X+Yy Y+Z z+X
19.a) LHS=| z X y
1 1 1
R, >R +R,

X+Y+2Z X+Yy+zZ X+y+z

= z X y
1 1 1
111
=(x+y+z)z x vy
111
=(x+y+2)x0 (P1)
=0
= RHS
b) i) AX =B
2 -3 5 x] [11
3 2 —-4)y|=|-5
1 1 -2fz| |-3
[2 -3 5]
ii)Let A=|3 2 -4
1 1 -2
2 -3 5
A=z 2 -4
1 1 -2
:2(—4——4)——3(—6——4)+5(3—2)
=2(O)+3(—2)+5(1)
=—6+5=-1+#0
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20. a)

0 -1 2] [0 1 -2
==|2 -9 23|=[-2 9 -23
1 -5 13| |-1 5 -13

=-2 9 -23||-5
-1 5 -13]|-3
0+-5+6
=|-22+-45+69

| -11+-25+39

=>x=Ly=2;2=3

X2 +2xy +2y? =1
Diff w.r.t. x
2x+2(xd—y+ y)+2><2yd—y =0
dx dx
dy

dy+y+2y—:0

X+ X—
dx dx

d
d—i(x+2y):—x—y:—(x+ y)

dy _—(x+y)
dx  x+2y
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b) y*=2"
taking log on both sides
log y* =log 2"
xlogy = xlog 2
x.i.d—y+log yx1l=log2x1

y dx

iﬂzlogZ—logy
y dx

;)

=log| —

y

xﬂ: ylog(g]
dx y

. d_y:X|og g
Tdx X y

C) X=co0sd;y=sind
dx

=-sind
o0
ﬂ:cose
do
dy _dy, dx
dx d& d@
= 00_50 =-—cotd
—sin@
when@:z,d—yz—cotzz—l
4 dx 4
X
21. a | = [ ———dXx
) =k
Let X A B

(x+1)(x+2) x+1 x+2
x = A(x+2)+B(x +1)
Put x=-1
~1=A(-1+2)
-1=1A= A=-1
In (1)

X -1 2

(+D)x+2) x+1 x+2

dx dx

S==—+2—

Ix+1+ jx+2
=—log|x +1|+ 2log|x + 2|+ C

= Iog‘(x + 2)2‘ —log|x +1]+C

(x+2)

~—|+C
X+1

=log
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1 2
b) 1 =[xe*dx
0

Put x2 =t

2xdx=dt

xdx=1dt
2

When x=0,t=0?=0
When x=1t=1*=1

o =%ie‘.dt
(')
o)
==(e-1)

c) I= ?|x+2|dx
5

R N

=N

N

= _jz— (x + 2)dx +j2(x +2)dx

M2 -2 2 5
:—X—+2x} +(X—+2xj
2 -5 2 -2

=- ﬂ+—4—(§+—1OJ + §+10—(£+—4j
|12 2 2 2

=- 2—4—?+10}+[%+10—2+4}

=— 8—§}+§+12
L 2 2

=—8+§+§+12
2 2

=4+25=29

22.

b) Two parabolas intersect at O(0,0) and N(4,4)

4

X2
c) Area of the enclosed region = I(Z\/__Zjdx

0
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X
i 4 3 3 12 |,
4,2 4[4, 2 0] 4, 16 16
=|=(4)2——|-| = —— | =—=(8)—===—sqg.units
_3() 12} {3() 12} 3() 3 a
23.a) b=i-3j+2k
a=1+2]+3k
a, =4 +5]+6k
Since the line are parallel,
bx(d,-a
Shortest distance = (f ai)‘
o |
a,—a =3+3]+3K
o]k
bx(d,-&)=1 -3 2
3 3 3
—i1(-9-6)—j(3-6)+k(3——9)
=151 3] +12k
b x (&, - a,) =225+ 9+144
=/378
=342
‘5‘=\/1+9+4=\/ﬂ
-]
V4
:3X\/EX\/§:3\/§
J14
b) Giventhat a=2,b=3,c=4
Equation of a plane is 5+X+E =1
a b c
§+X+E:1
2 3 4
6X+4y+3z=12 || multiplying by 12

6Xx+4y+3z-12=0

c) L rdistance from origin to the above plane is
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-12
12
V36+16+9

d=

24.3) n(s)=36
1

jab}
S
o
vy)
jab}
-
(]
>
o
)
i}
@D
>
o
@D
>
—
@
<
@D
>
—t
v

b) Let E,E, and E; be the events of getting the boxes.

Let E be the event of getting a red ball.

P(E/El):gzl
P(E/EZ):g:O
P(E/E3):%
P(E /E): P(El)P(E/El)
: P(E,)P(E/E,)+P(E,)P(E/E,)+P(E,)P(E/E,)
12
_ 372 2 2
"1 2 10 11 2+0+1 3
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