LIBERTY PAPER SET

STD. 12 : Mathematics

'Full Solution |

Time : 3 Hours

ASSIGNTMENT PAPER 1

o

2.
P

1. (C) 2. (B) 3. (C) 4. (B) 5. (A) 6. (A) 7. (D) 8. (B) 9. (C) 10. (A) 11. (B) 12. (D) 13. (C)
14. (A) 15. (B) 16. (D) 17. (C) 18. (A) 19. (B) 20. (C) 21. (A) 22. (B) 23. (C) 24. (C) 25. (D) 26. (A)
27. (D) 28. (C) 29. (B) 30. (D) 31. (C) 32. (B) 33. (A) 34. (B) 35. (C) 36. (A) 37. (D) 38. (A)
39. (C) 40. (B) 41. (C) 42. (A) 43. (D) 44. (A) 45. (C) 46. (A) 47. (B) 48. (C) 49. (A) 50. (D)

SECTION A

LHS. = cos’l% + cos™! %
4 12
Take, cos*? =a , cos*IW =B
_4 _ 12
coso= 7z , cos § 3
N 13
3 5
12
. 3 ) 5
sin o = = , sin B = e}

Here, cos(a + B) = cos o cos B — sin o sin B

h (4 2 3.5
_(5X13>_<5X13)

48 15
65 65
cos(o + B) = %

33
= cos [
o+ p cos (65)

4 12 33
-1 3 -1 1+ _ -1
cos 5 + cos cos 65

13

LH.S. = sin'(2x v1-x%)

Suppose, x = sin 0,

L0 =sin'x, 0 €

_T g]
22

= sin @2 sin 0 V1 —sin’0)
= sin (2 sin 0 cos 0)

= sin”\(sin 20)

Here,—% <x< %
— sin % < sin 0 < sin %
sm(—%) < sin 0 < sin %
Eeest
Eemsd
.20 e —%g ....... (1)

. sin\(sin 20) = 20 (-- From equation (1))
=2 sin’lx

= R.H.S.

Suppose, u = x"and v = »*
Lutv=1
Now, differentiate w.r.t. x,

du av
g + g =0 . (1)

Here, u = ¥/
Take both the sides log,
log u = ylogx




Now, differentiate w.r.t. x, 3
—_—_
2
du 1 d d R
d—;{; =y$logx+logxay Sin 41 te
du 1 1 dy
au L _ 1 i 2x—3
ac u 7 x+10gxdx | =sin‘(;ﬂ>+c
du |y dy
e .
_ ol dy > 9x? + 16y? = 144
X x+logx i 0.2 16y2
d Taa T qaa T
% =x"y + ¥ log d_i ...... () 144 144
2 2
Now, v = ¥ i‘—6 % =1
Take both the side log, @ =16,a=4(a>b)
log v = xlogy b2:9,’b:3
Now, differentiate w.r.t. x, " y=4
ldv _ d, .. d -
vide Yy 08 TIO8 g ¥ (0.5)
1 dv 1 dy (0,3)
Vs T %y dx gy \H
/ /
s /
ﬂ =y X ﬂ"‘l X' L ! / X
dx y dx 87 (-4, 0) (0, 0 dx (4, 0
o|lx dy
=y [; $+logy ...... (3) (0, -3)
Put the value of equation (2) and (3) in equation (1),
d) d
¥y + X logx Ey + 1 x a%cj + 3% logy =0 Y'(O’ -3)
dy Required Area : ) 2
v y —1 = _ _ -1 y
dx X logx A y* logy . ¥ A = 4 x Area bounded % Tty =1
ﬂ ) [ logy+ L y] in the first quadrant L2l ( x2>
[ logr+y" '] - A=Al o e
4 9
R . _ 2
\ I=/ydx L= g (162
0 = % 16— x"
4
N 1=f¢2 1:/% 16— x* dx
Y8+3x—x o
4
R o3 et
v—(x —3x—8) 0
4
=/ dx I :% % 16—x2+%sin_l<%>
EEEEREE | °
2/ 4 4 3[4 - 1
1 —Z E(O)+8sm (1) _<O+s1n (0))
_ f dx
e X ib
2 4 I =3n

dx Now, A = 4/1]

QR

A = 121 sq. units
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As shown in the fig., the line y = 3x + 2,
meets X-axis at <—%, 0) and its graph

. . 2

lie below X-axis for x e(—1, 3 and above

X-axis for x e <—%, 1).

y=3x+2

The required area

= Area of the region ACBA + Area of the region ADEA

e
= f(3x+2)dx+

-1 _

|
f(3x +2)dx
2
3

2

1
+<3x2+2x>

_12 4 3 B . 4
= 3’3’2+2’+2+2‘3+3
_|=2 3 K, 2
=15 2+2|+2+2+3
| 4-9+12 9+12+4
= +
6

_ 1,25

6 6
_ 26

6
:Qs nits

3 S units.

sec’ - tan y dx + sec?y tan x dy = 0

. sec’x tan y dx = —sec?y tan x dy
2 2
sec y _ Dsecx
tany Y tanx

®

— Integrate both the sides,

2
fsec yd _ fseczxd
tany ¥ T~ tan x

d
——(tan “
. fdy( ) . fd (tan x)
: tan y V= tan x dx
log |tan y| = —log |tan x| + log |c|
_ c
log |tan y| = log |—tanx‘
c
tany = ‘anx

tan x - tany = c;

Which is required general solution of given differential

equation.

Here,

AB=(1-2)i +(3+1)] +(5- Dk
=—j 27 -6k

AB = /1+4+36 = /41
BC =B -1)i +(4+3)] +(4+5k
=2i - j+k

BC = /4+1+1 = /6

and

—_

CA=0Q-3)i +(-1+4)]+1+4k
=i +3] +5k

CA = /1+9+25 = /35

Further, Note that
|AB[ =41
=6+ 35
= |BCP +|CAF

Hence, the triangle is a right angled triangle.

x-8 yt19  --10

Line L, : 3 T 16~ 7
7 =@ —19] +10k)+A3i —16] +7k)
Direction of line b, =3i - 16 + 7k
. x—15  y=29  z-5
Line L, : 3 = ] =3
7 =(I50 +297 +5k)+ 030 +8) ~5k)
Direction of line 7; =3] +8) — 5k
ik
b, x b, =13-16 7
3 8 -5

=247 +36] + 72k
=121 +3] +6k)



. Direction of given line b =2i + 37+ 6k
A(7)= i +2j — 4k line on the line

Vector equation of line :

XTx YTy z7g
I, l L
x=1 _¥=2 z+4
2 3 6
We have

d =50 +2] —4k yLku b =37 -2 + 8k Au
Therefore, the vector equation of the line is
P =51 +2] 4k +03i -2 +8k)
Now, 7 is the position vector of any point P(x, y, z)
on the line.
Therefore, xi + y}' +zk
=5 +27 —4k +037 +2] -8k)
=(5+30i +Q+20) ] +(—4- 8k
Eliminating A, we get

x=5 _y=2 _
3 2 -8

Which is the equation of the line in cartesian form.

z+4

P(E) = 0.6
P(F) = 0.3
P(ENF) =02
~ P(ENF)
PETD = T
_ 02
- 03
_ 2
3
~ P(EnF)
PETE) = ")
_ 02
- 06
_ L
-3

If all the 36 elementary events of the experiment are

considered to be equally likely, we have

P(A) = % = % and
18 _ 1
A )

Also, P(A " B) =P (odd Number on both throws)

=

Now, P(A)- P(B)

Bl = BT Rlo

X

Cleary, P(A N B) = P(A) - P(B)
Thus, A and B are independent events.

SECTION B

Relation defined on R,
S={(a, b):a<sbh}

_ ] ] N s
Fora—2,<2,2>¢s<. 27(8)

1 1 : . .
(2, 2> ¢ S .. S is not reflexive.

Suppose, (1, 5) € S
Then, (5, 1) ¢ S (.-5%£1)
S is not symmetric.
Suppose, (a, b) € S and (b, ¢) € S
a<h’and b <3
o<
Thus, a < b < ¢
a<c
(a,c) ¢ S
S is not transitive.
Hence, S is not reflexive, symmetric, transitive.

A? =A.

1]
N o —
oo >
W o=
o o —
oo
W o=

[1+0+4 0+0+0 2+0+6 508
=|0+0+2 0+4+0 0+2+3|=[2 4 5
2+0+6 0+0+0 4+0+9 8013
A3 =A2 A

50 8][1 02
=124 5(l021

18 0 13/ |2 03
[5+0+16 0+0+0 10+0+24
=12+0+10 0+8+0 4+4+15
8+0+26 0+0+0 16+0+39

[21 0 34
=112 8 23
134 0 55




Now, L.H.S. = A3 — 6A% + 7A + 21 1

_ 2tan x
= 2
20034] [508] [to2] [too 1+x

= |12 8 23|-6|2 4 5[+7[0 2 1]+2{0 1 0 (L4 )y, = danx
34 0 55 8 0 13 203 001 . . .

Differentiate again w.r.t. x,
21 0 34 |-30 0 -—48 7 0 14| (200 b

= [12 8 23|+[-12 —24 —30|+|0 14 7 [+[0 2 0 LX)y, by 2= 5
34055 [-48 0 -78] [14 0 21] [0 02 (1+x7)
[21-30+7+2 0+0+0+0 34-48+14+0 Ly, 2x(1 XY y, =2

=|12-12+0+0 8—-24+14+2 23-30+7+0
134—-48+14+0 0+0+0+0 55-78+21+2
) 17.
000

=10 0 0| =0=RHS. o> f(x) =2x3 - 24x + 107
000 oo f(x) = 6x2 - 24

— For finding maximum and minimum value,
15. )
S @) =0
I x yz Lo 6P -24=0
A G2 =124
I z xy
Co-factor of the clement yz A, =(-1)* | * N
o-factor of the element yz A ; =(-1) | - ..
=) E-» x=2¢e(,3)yLkux=-2 € (-3, -1)
=(z-Y) f(2) =22)° - 242) + 107
1 x =16 — 48 + 107
Co-factor of the element zx A, = (1)
1z =175
=D E-x —>a=1b=3
Yoz fla) = f(1)
1 =2(1P —24(1) + 1

Co-factor of the elementxy A, =(-1)° ¥ M M 07

1y =224+ 107
=D -x =85
Bl Jb) =703)

A =apA T aypAys toagig =2(3)> - 24(3) + 107
=2)(z—-y) *+ (2x)(x —2) + () — x) =54 -72+ 107 = 89
=2 — At B Ry Absolute maximum value = max {85, 89, 75}

=89
- 2 _ 02y 4 2 (v — x) + |
2@-A) 2 -9t @ - ) e
=z[x-NE+EN]+FZ -0+ -2 f(=2) = 2(=2)* — 24(-2) + 107
=@-0)(zE+y+2+x) =139
C =-3,b=-1
= (- (zx —yz+ 2 +x) R
fla) =7=3)
=@ -x @z -x) - ¥z -x) = 2(-3)* — 24(-3) + 107
=0-0@E-xE-y =54 + 72 + 107
“ @062 ) -
Jb) =f=1)
16. =2(-1)} — 24(-1) + 107
>y = (tan”" x)> Lkwt =-2+4+24+ 107
Differentiate w.r.t. x, =129
dy 1 Absolute maximum value = max {139, 125, 129}

A S
dx 2tan~" x [+ 22 - 139



18.

o d =20 +4) -5k
D o=ni +2] +3k
o d + b =@Q+Ni +6] -2k
Now,|7+7| :m

= AT +H4AN+44
Unit vector in the direction of sum of vectors
4 and b
_a+b
'a +75 |

0P+ -2k
VAT + 40+ 44
(2+1)i +6j -2k

Now, The scalar product of 5
VAT +H4h+44

[+ J + k with

is equal to 1.

<(2+x)i+6}—212

i+ J+k)=1

VAT 40+ 44 ) A

(1 ) 2+A+6-2)=1
+A+6-2)=

VAR + 4N+ 44 ( )

(O +6) = YA +4n+44

(A +6)2 =22+ 4L+ 44
A+ 120+ 36 = A2 + 40 + 44

81 =8
=1
19.
x+1 _y+tl 244
= 7 - =6 ~ 1

—

L7 =(i-]-k)y+ni-6]+k)

g X733 Y75z
and = -2 1

M: 7 =@i+5]+Tk)y+ui -27+#k)

a =-i -] —k;

b, =71 6] +k

and @, =31 +5] +7k;

by, =1 -2j+k

20.

ik
Now,?x?z) =7 -6 1
1 =21
B x D, =-4i ~6j - sk
£ 0

.. Lines are intersecting lines are skew lines.

Now, | B x b, | = y16+36+ 64
= V116
= 2y29

4] +6j +8k

(a, —a ) (b xb,y)

(47 +6] +8k) (4i —6] —8k)
~16 = 36 — 64
116

= 0
. Lines are skew line.

Shortest distance between two lines,

|(a, = a)- (% 5,)|

b, %,
_ I-116]
J116
= y116
=2\/E unit
x+2y<8
3x +2y <12
x>0
y=0

objective function Z = —3x + 4y

x+2y=8..(0@) 3x + 2y =12 ... (i1)
X 0 8 X 0 4
y 4 0 y 6 0

Solving equation (i) and (ii),

T8 —-x=12-3x Ly =
T 2x =4 2, 3)
Tx=2 0, 0)
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The shaded region in fig. is feasible region determined
by the system of constraints which is bounded. The co-
ordinates of corner point (0, 0), (4, 0), (2, 3) and (0, 4).

Corner Point Corresponding value of
Z =-3x+ 4y
0, 4) Z =16
4, 0) Z = —12 « Minimum
(2, 3) Z=06
0, 0) Z=0

Thus, the Minimum value of 2 is —12 at point (4, 0).

21.

)3 Let events B, B,, B, be the following :

B, : the bolt is manufactured by machine A
B, : the bolt is manufactured by machine B
B, : the bolt is manufactured by machine C
Clearly, B,, B,, B; are mutually exclusive and
exhaustive events and hence, they represent a partition
of the sample space.
Let the event E be ‘the bolt is defective’.
The event E occurs with B, or with B, or with B;.
Given that,

P(B,) = 25% = 0.25,

P(B,) = 0.35 and

P(B,) = 0.40
Again
P(E|B,) = Probability that the bolt drawn is defective
given that it is manufactured by machine
A =5%=0.05
Similarly, P(E | B,) = 0.04,

P(E | By) = 0.02

22,

23.

>

Hence, by Bayes’ Theorem, we have,

P(B,-P(E|B,)

P(B, | E) = 5B )PE[B)+P®B,P(E|B,) *PB,PE|B,
_ 0.35 X 0.04
0.25X0.05+0.35%X0.04+0.40 X 0.02
_ 00140
0.0345
_ 28
69
SECTION C
10 2] |x
x -5 —171]0 2 1} |4| =0
2 0311
X
[x+0-2 0-10+0 2¢=5-3] |4|=0
1
X
k-2 —10 2r-8] |4 =0
1
[x(x —2) + (-10)4) + 2x — 8) (1)] = O

2~ 2x — 40 +2x - 8] = O
[~ 48] = [0]

x> - 48 =0

x? = 48

v = 4438 = +43

+

+
<N N =
I
=

+ - =0

S L Y e

The equation can be written as matrix form,

111 [+ (e
0 13| |5 =[n
1 -21] L 0
111 1 6
A=10 13,X=|}].B=]11
1 -21 1 0
1 11
Al =10 13
1 -2 1
=1(1+6)—100-3)+ 10— 1)
=7+3-1
=90=%0
A1 exists.



7 -3 2 25.

ajfA =| 3 0 -3 N
-1 3 1 /
AT = adi A
1 N
7.3 2 ~_ -
= % 3 0 -3 .>  Suppose, radius of cone is r height is # and slant
-1 3 1 height is /.
AX =B LP=R+s2 (1)
- ATAX = A1 B Suppose, semi-vertical angle is o.
IX =A'B Sotan o = %
X =A'1B
- : o = tan™! <L>
| 7 -3 2| 1|6 . h
=513 0-3]|11 1
9 _ 9
1 3 1] o — Volume of cone V- = 3 nr’h
- 1
| 42 =33 +0 g (> h?)h
=518 +0 -0 .
9 == From equation (1
—6 +33 +0 ( quatien (1))
T
9 fth) = 3 (Ph — 1)
_ 1 T
=5 |18 ey =3 (% —3n%)
27
(%] TE
s 1 I =3 (-6h)
1 p—
7 2 FOh) =-2mh <0
z 3 2. f has minimum value
Solution : 1 _ 1 1 _ ) 1 _ 3 — For finding maximum volume of cone,
oy T [y =0
cx=1,y= 1 z= L T
-x=Ly= -, 3 §(1273h2)=0
P -3 =0
2 _ 12 =
x = a(cost + tsint) W+ 12 = 3h 0
i o 2 —2n =0
7); = a(~ sint + tcost + sinf) rr = 2h?
.~ = atcost . ro_
. dt ’ - 7 V2
Y= t — tcost o
O“;,y i & *. Semi-vertical angle = fan! <%>
. 7); = a[cost + tsint — cost] _ tan’l(\/i)
2}
. 7); = atsint 26.
dy n
oAy _ 4 _ atsint A
“dx ~ d  atcost tant o 1 = / log (1+ tan x) dx . (1)
dt 0

Now, differentiate again w.r.t. x, By property (6), x = % x

dy d({d\ & _d dt n

—5 = o\ o= o (tant) - 4

e di\dx/) dx  dt dx -

) I = /log<l+tan<z—x>>dx

dy  dt sec’t 0

e = sect " T atcost L

d2 3 4 tan%—tcmx
y:sect_0<t<£ :/log1+—n

A at 2 B L +tan - - tan x




i
_ 1—tan x
—flog< 1+tanx>dx

o <1+tanx+1—tanx>dx
g 1+ tan x

p—
Il
O\‘#‘;‘ f=]

%
- f10g<1+tcmx>dx

(log(2) — log(1 + tan x)) dx

Il
Ou\#‘:‘ (=]

3 2
4 4
= / f log(1 + tan x) dx

T
4
I =log2[x], -1 (* From equation (1))

21 :log2<%—0>
_n
I= ] log 2

27.

> The given differential equation can be written as :

x

2x(e)” -
Z—i = xf .
2y(e)”
Let,

2x(e)’ -

Fir.y) = ﬂLf
2y(e)”
2x(e)”

Fov, 1) B (x(e) y)

(Zy(eﬁ)
=A% F(x, y)

Thus, F(x, y) is a homogeneous function of degree
zero. Therefore, the given differential equation is a
homogeneous differential equation.

To solve it, we make the substitution

x=vy .. (2)
Differentiating equation (2) with respect to y, we get
de _ o odv
dy Y dy

Substituting the value of x and Z—; in equation (1),

we get,
dv 2ve' —1
L
dve.  2ve =L
ydy 2e"
AW . |
ya’y 2e
dy
2e¥ dv = y

dy
f2€ dv—ff Y
2e" =—log |y| + ¢

and replacing v by %, we get,
x
2(e)’ + log|y| + ¢ e 3)
Substituting x = 0 and y = 1 in equation (3), we get
28"+ log |l =c=>c=2
Substituting the value of ¢ in equation (3), we get

X

2(e)” +logly| =2
which is the particular solution of the given differential

equation.



