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Ans 1.

Ans 2.

Ans 3.

Ans 4.

Solutions, Maths 2016

cosa sina e
A=|_sing cosa|9<%<%
A+AT= J2 L,
cosa Sina . cosa -Sina
—-sina cosa sina

2cosa 0 «/5 0
0 2cosa | | 0 2
2 cos a =,2
N2 _ 1
cosa =", 2
_r

4=
|SA|=k|A]
|3A|=27|A]|
k=27
for unique solution |A| =0

11 1
2 1 -1]/#0
3 2 k
C,—»C,-C

0 0

2 -1 -3 |#0

3 -1 k-3

expansion along R,
-(k-3)-3=0
-k+3-3%0
k+0

2 15 C3=>GCy=Cy

1

rolei+j-k)-5=0
in Cartesian form
2x+y—-z-5=0

2X+y-z=5

2x

—+
5
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Ans 5.

Ans 6.

Ans?7.

X Y E
5/2 5 -5

5
Intercept cutt of on the axes | 5 5-5
K A
a b
S

a= b=5 c=_5

2
a+b+c=5/2

(+3]+9k)x (37 -4 j+ u k)=0
i ] k
1 3 9(=0

3 -4 u

i@u+94)-J(u-27)+k(-41-9)=0

3u+9M=0—(1) 27—p=0—1(2) -A-9=0—(3)

by eq" (2) & (3) p=27 =—9

A, p value satisfy the eq” (1)

So p=27,A=-9

d=4i-j+k . b=2i-2j+k
G+B= (47 J+K)+ (27 2] +k)
=  6i-3j+2k

o

unit vector parallel to (5 + 5)= f +

o

la+

. 2@ I
6i —3j+2k

- J36+9+4
6i —3] +2k

) V49

tan™! (x—1) + tan~"x + tan™"(x + 1) = tan~"3x

tan~!(x—1) + tan™" (x+1) = tan~"3x — tan~"x
[ x-1+x+1 [ 3x=x

tan (1_ X—1 x+1)=taln (1+3x2)
2x  2x

1_(x2—1)_ 1+3x?

x(1+3¢)=x(2-x?)

X(1+3x¥-2+x%)=0

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



X (4x®-1)=0
X=0; 4X2—1=0

OR
L.H.S.
tan~ 6x-8x° —tan‘( 4x )
1-12x2 1-4x2

6x-8x>  4x
1-12x* 1-4x°

—

-

tan™ 3
’ 6x-8x 4x
+ X
1-12x%2  1-4x?
ran-" (6x—8x%) (1-4x%)— 4x(1-12x?)
(1-12x2) (1-4x%) + (6x—8x>) 4x
ran-! 6x—24x3 —8x% +32x5 —4x+48x°
1—4x% —12x? + 48x* + 24x2 - 32x*

tan

[ 32x% +16x% +2x
16x* +8x% +1

tan-'2x (16x* +8x2 +1)
16x* +8x% +1

tan~" 2x
L.H.S. =R.H.S.

Ans 8. [10 3] {ﬂ = [145]

¥

[ 10] y|= [180]

10x + 3y = 145

3x + 10y = 180

by solving the equations we get

x=10,y=15

but Typist charge 2 Rs. Per Page from a Poor student shyam
amount taken by shyam =2 x5 =10 Rs.

but from another person, he take for
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5 Pages =15x5

=75 Rs.
amount differ by =75-10

= 65 Rs. Less.
sympathy are reflect this problem

Ans 9. at x = 0 function is continuous,
lim f(x)= lim f(x) = f(0)
x>0 x—0~

R.H.L.
,/1 h-1 1 h+1
_lim f(x) = im0+ h) = im L2 A J1tDA+
x-0* x>0 h—0 h J1+bh+1
lim 1+bh-1
= 0 Hi+bh+1)
. bh
- lim
x-0 hiv1+ bh +1
- lim #
x-0 v1+bh+1
_ b
- 2
£(0) = 2
L.H.L.
. . h
i - mfo-n
iim Sin(@+1) (0= h) +sin(0— h)
=m0 0-h
lim  Sin(=(a+1) h)+sin(=h)
= ho0 —h
im Sin{@a+N)h 2sinh
=m0 h T
=(a+1)+2
b
a+3=2 E =2
=-1 b=4
Ans10. xcos (a+y) =cosy
cos y
X= cos (a+y)
dx  cos(a+y)x(-siny)-cosy(-sin(a+y))
dy - cos?(a+y)

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



Ans 11,

ax —siny cos(a+ y)+cosy sin(a+ y)

dy = cos?(a+y)

sin (A—B) =sin A cos B — cos Asin B

ax sina dy cos?(a+y)
dy = cos(a+y) “°dx - sina
__dPy : dy
sma? = 2cos(a + Y) x (-sin (a+y))a
__d% . dy
sma?+ 2cos(a +y) x (sin (a+y))a= 0

APy dy
sina o + sin2 (a+y)) dx=0

OR

. _1[6x—4 1—4x2]
_SsSn | ——
y= 5

y= sin“[g—%\h - 4x2)

5
y = sin"[zxx%—% 1—(2x)2)

sin”! p—sin™' q = sin™ (p\/1 —-q? —gy1- pz)

5 4
p— X q_ 5
y = sin™’' 2 — sin-' =
5
1
d_y —x2.1-0
dx = 1-(2x)?
o 2
dx — J1-4x2
y=x2+2x-4
(4
dx C1=3x +2 e (1)

is | to x+14y+3=0
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14y=-x-3
_ -x-3
Y="14

-1
m x ﬁ=_1
m=14
32 +12=14
32 =12
x2 =14 X=%2
if X=2 =—2
y=234+22-4 =-8-4-4
y=8+4-4 y=-16
y=8
P, (2, 8) P,(-2,-16)
eq" of tangent at P, (2, 8)
y—-8=14(x-2)
y—-8=14x-28
14x —y =20
eq" of tangent at P,, (- 2, —16)
y+16 =14 (x + 2)
14x -y =16-28
14x —y=-12

(2x—-5)e®*
(2x-3)3

J'ezx_a . ea {%} dx
(2x-3)

Jezx—a _es[ 1 2 } dx

@2x-3)2 (2x-3)°

Ans 12. 1= |

Let f(x) = whose, 2x -3 =1

(2x-3)?

= 2dx =dt

ac o[t-2]dt
—e|1e|—|—
I= J[t"]Z

= eae“[f(t)+ f1(t)]%

ea

= ?etf(t) +C
3 1

C 3. __.c
2 (2x-3)?
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2x

e—+C
2(2x-3)2
OR
| X2+ x+1
I= (x% +1) (x+2)
X2 +x+1 A +BX+C
Lot @) (x+2) = (x+2) (X2 +1)
A(x? +1)+(Bx+C)(x+2)
= (x+2) (X% +1)
(A+B)x? +(2B+C)x + (2C + A)
= (x+2) (x® +1)
A+B=1 ... (1)
2B+C=1 ... (2)
2C+A=1 ... (3)
= A=1-2C ... (4)
From (2)
1-C
=5 e (5)
Put (4) and (5) in (1) we get.
1-2C+ 1-C _,

= 2-4C+1-C=2

= 5C=1
1
= C=§
2 3
A=1-2C= —§=§
e 1-+ %
B=—=_5=5 =—
X%+ x+1 3/5 24l
5 5

(x+2) 0+ " (x+2)* O +1

X2+ x+1

I= '[(x+2)(x2+1)
2,1
= I= j£+52—5dx
(x+2) (x*+1)
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3 1 2x 1
= —log(x+2)+— dx+ dx
= I= 3 9 ( ) S[Ix2+1 Ix2+1 ]

= I= %Iog (x+2) +%Iog(x2 +1)+ tan' x +C

Ans 13. 1=

b b
a a

2 (_
1 = I(—X_)z,,dx
o 1+5
2 5XX2
= X
= 1__I2 et e @)

Add (1) and (2), we get

2 x
j- 1+5 -X2 dx
_2 1+5x
2

- [ x?dx
-2

gl

1
3 [2-(2]

2

1
718-¢9)]

p)| 18 L1
= 3 R =

w| o

Ans14. 1= [(x+3W3-4x-x2dx
d
Let x+3 =A —(B-4x-x%)+pu
adx
= X+3=A(2x4)+p
= X+t3=—2AX—4h +pn

—-2r=1
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= 2+p=3
= p,=1

I= j{—li(3—4x—x2)+1] 3-4x-x?dx
2.dx

=_% j%(3—4x—x2)\/3—4x—x2dx+jw/3—4x—x2dx

1 (3-4x—x?)3/2
=_§—( 3 ) +j\/3—x2—4x—4+4dx

2

3-4x-x?)%2
== %+N7—(x+2)2 dx

(B-4x—x?)32 x42 7 i1 Xt+2
== 3 * 1/7—(x+2)2+55'" 7 )¥C

dy X+ ycos x

Ans 15. dx~~ 1+sinx
g cosx ___ X ]
= dx+ 1+sinx 1+sinx"'( )

This is a linear differential equation with

_ cosx -x
1+sinx’ ~ ~ 1+sinx

CcoSs X
1+sinx

LF. = ,f
= eIc»g(1+sinx)
= (1 + sinx)

Multiplying both sides of (i) by L.F. = 1+sinx , we get

vsing &
(1 + sinx) ax tTYcosx=-x

Integrating with respect to x, we get

y(1+sinx) = [-xdx +C

2C - x? 0
y= 2(1+sinx) "7 @)

Given thaty =1 whenx=0
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Put (3) in (2) , we get

_2-x"
Y="2(1+sinx)

Ans16. 2ye™¥ dx + (y-2x &%) dy = 0

dx  2xeV -y
= dy T 2yey

The given D.E. is a homogeneous differential equation.

Put x=vwvy
ax av
@V gy
dv  2ve' -1
v+yd—y= 2¢¥
dv  2ve' -1
= yd_y= 2e¥
av 1
yd_y=_2ev

= 2ye'dv=-dy
1
2e dv =——dy
= e’ av y
= 2 [e'dv =- J<ay
y

= 2e'=-log|y]|+logC

c

) 4

= 2e'=log

<o

= 2% =log

Giventhatatx=0,y=1.

2.6% =log | <
1
= C=¢
2
e
2e"¥ = log —
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= logy=-2%+2
- y= e2-2e"’y

Ans17.  A(4,5,1) B(0,-1,-1) C(3,9,4) D (-4, 4, 4)
- ~ ~ a~
AB= (-4 -6]-2k)
- ~ ~ ~
AC=(-7+4]+3k)
b A A ~
AD=(-87 +]+3k)
“4 -6 -2
[A_)BA_E:ATD}= -1 4 3
-8 -1 3

4 3
-4 +6
5

-1 -
3_2 1 4
-8 3 [-8 -1

—-4(12+3)+6 (-3 +24)-2 (1+32)

— 60+ 126 — 66
= 0
Four points A, B, C, D are coplannar.

Ans 18.
A(-1,8,4)

v

general coordinates of P

P (2)n,— 20 —1,— 4L x3)

D.Rof AP (21 +1,-21.—9,—4A 1)
AP LBC

22 +1)-2(-2A-9)-4 (4r-1)=0
A +2+41+18+16AL+4=0

24 +24).=0

A=—1
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Ans 19,

P(2,1,7)

Coordinates of footof 1 (-2,1,7)
Coordinaties of image of Ais P’ (a, b, ¢) is
a-1

_=—2 = -
5 ,a 3

b+8
2
c+4
=7 =
5 ,c=10

P’ (-3,-6, 10)

1,b=-6

bag A = 4 white, 2 black
bag y = 3 white, 3 black

E, = first bag selected
E, = second bag selected

1 1
P(E) = 5 P(E,) =

2
PA/E ixg+gxi_ﬁ
ATE)=5*5%675 " 30
PAJE) = 2x34,3,3_18
(A/E)=6*5"6"5= 30
P(E,) P(A/Ep)
P(E,/A) = p(E,)-P(A/E,)+ P(E,) P(A/E,)
1 18
_x_
2”30
P(EZIA)= 1XE 1XE
2730 2730
18 18 9
16+18 — 34~ 17
OR
, 3 1
P(WIn)=§=E
]
P(Iose)=ﬁ
B Aning ) o de e 1 (N 1
( wms)=12 1212121 12 gt
_1 121
a= 12 = 144

by using formula of infinite G.P.
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1
12 12
P (Awins) = 1_&‘5
144
Ans20. X=larger of of three numbers
X=3,4,5,6

P 3 6xlxlx1 l
(x=8)=6x 54 =20

Pix=d) =18 x ~xixt_ 3
(x=4) = 6 5 4~ 20
P(x=5)=36x ~xixt o8
(x=5)= 6 5 4 - 20
P(x=6)=60x ~xixt _ 10
(x=6)= 6 5 4 20
Xi Pi PiXi PiXi’
3 1 3 9
20 20 20
3 12 48
4 20 20 20
5 6 30 150
20 20 20
] 10 60 360
20 20 20
SPX?_ 105Y?
Mean = 7"\ 20 =525
567
ZRXT =S

VarX)=% P, X;? -(ZP.X;f

567 (105

2
=50~ E} =0.787

Ans21. (a,b)*(c,d)=(a+c,b+d)
()] Commutative
(a, b) * (c, d) = (a+c, b+d)
(c,d)* (a, b) = (c+a, d+b)
forall, a,b,c,d €R
* is commulative on A
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(ii) Associative :
(a,b), (e, d), (e, f) €A
{(ab)"(c,d)}"(ef)
=(a+c,b+d)* (e, f)
= ((a+ c)+e (b+d)+ f)
= (a+(c+e), b+(d+1) )
= (a'b) * (c+d, d+f)
=(@*b){(c,a)*(e,f)}
is associative on A

Let (x, y) be the identity element in A.

then,
(a,b)*(x,y)=(a,b) forall(a,b) €A
(a+x,b+y)=(a,b) forall(a,b) € A
a+x=ab+y=b forall(a,b)eA
x=0,y=0
(0,0) €A
(0, 0) is the identity element in A.

Let (a, b) be an investible element of A.
(a, b) * (c,d) = (0, 0) = (c,d) * (a, b)
(a+c, b+d) = (0, 0) = (c+a, d+b)
a+c=0 b+d=0
a=-¢ b=-d

=—a =—b
(a, b) is an invertible element of A, in such a case the inverse of (a, b) is (—a, —b)

4sing
Ans22. v =5 os0 ~6
dy (2+cos6) (4cos) +4sin? 6 »
do " (2+cos6)?
8cos6 + 4cos? 6+ 4sin? @ »
= (2 +cos8)?
8cosf+4
= (2+cos6)?
4cos6 -cos? 6
= (2 +cos8)?
dy cos 8 (4—cos0)
de = (2-cos8)?
for increasing & >0
ae
e (o, ﬁ)
2
0<cos<1i

(2 + cos 0)? always greator than 0
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G o3

-7 . . 0 —
So, Jg IS increaring on >

OR

Volume of cone

= 172' r2h

3

= %ﬂ' (¢sina ¥ (¢cosa)

= %7‘[ Bsin®a cosa I
av z B
—_— — - . 3 .
da = 3 [—sin® o + 2sin a cos a x cos o ]

1 sin A B
= % (—sin2 a + 2 cos? a) ‘ﬁ.—__’/

for maximum or minimum

Isin a

a _y
da

Bsin
% (-sin® e +2cos?a) =0
sina=0
2 cos? a = sin a
tanfa =2 J J3

2
tana= 2
1 1
cos o= 7
1

a =cos™ 7B

again diff. w.r.t. a, we get

d’v 1
da_2 =3 nPcos?a(2-7tan? a)
— 4
at COs a = J§
2
d—‘;<0
da

1 1
V is maximum when cosa. = ﬁ or a = cos™ ﬁ
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Ans 23.

Ans 24.

N
(1,2) B (4,3)
-C
X1 X
| )

Equation of line AB : -

y+2=22(x-2)

= 2y=5x—-14
Equation of line BG : -

1
—-3=—(x-4
y-3 S(X )

= Jy=x+5
Equation of line CA : -
(y-2)=-4(x-1)
4x +y=6
ar (AABC)
32y+14

]

3 2
dy_ [3y-5dy_ |
-2 2 -2

75 5 24

5 2 4

300-120-50 _ 130
20 ~ 20

<

6—
d
2 y

= 13 sqg.units
= > q-

(f-2]j+3k)-4=0
. —2f+f+R)+5=0
i-2j+3kpea{F-[2i+j+k)}-4+52=0

NN Y Y

= (1-20x+(-2+A)y+(3+A)z= —51L+4

X + y + 2 =1
= -54+4 -5A+4 -5i+4
1-24 -2+1 3+4

-5.+4 -51+4
1-24  -2+4
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1-2A=-2+4
-3A=-3
A=1

Uyl

Equation of the required plane
—-X-y+4z=-1
X+y—-4z-1=0

Vector eq" of the required Plane
= F+j-4k)-1=0

Ans25. Z=0.1x+0.09y
X +y <50000
x > 20000
y> 10000
y< X

(0,50000)

(0,10000)

v

(20000,0) (50000,0)

z=0.1x +0.09

P, (20000, 10000) 2900
P, (40000, 10000) 4900
P, (25000, 25000) 4750
P, (20000, 20000) 3800

When Ainvest 40000 & B invest 10000
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(x+y)? 2x zy

Ans 26. 2z (z+y)?  xy |=2xyz(x+y+2)?
zy xy (z+x)?
L.H.S.
Multipiying R,, R, and R, by z, x, y respectively
zZ(x+y)?  Z%x 22y
_ w2z x(z+y)? X’y
- Xz y2z xy?  y(z+x)?

take common z,x,y from C,, C,, & C,

(x+y)2 22 22
_ X2 2 (z+yP?  x?
Xyz y2 y2 (z+ x)2

C,» C,-C,andC,>C,-C,

_ c+4=7
2

taking common x+y+z from C, & C,

xX+y-z 0 z
0 z+y-x  x°
y-z-x y-z-x (z+x)?

= x+y+2)?

R,»>R;-(R,+Ry)
2

X+y—-2z 0 z

2

_ (X+y+2)72 0 Z+y—-x X
-2x -2z 2x

C,»> zC, ,C2—>xC3

z2(x+y-2) 0 2
_ (x+y+2)2 0 x(z+y-x) x*
xz —2xz —-2xz 2x

C,»> C1+C3 C,>C,+C,

z2(x+y) 22 z2
_ (x+y+22 | x* x(z+y) x°
xz 0 0 2x.
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taking z and x common from R, & R,

X+y z z
2
= Xz

0 0 2x

expanasion along R,

(x+y+2)2 x 2xz ((x+y) (z+y) - x2)
(X+y+2)? x 2xz (XZ + Xy + yz + y* — x2)
(x+y+2)? x 2xz (xy + yz + y?)

2xyz (x +y + 2)2

OR
10 2
A=021
2 0 3
1 0 2][1 0 2
A2 = AA =021021
2 0 3]|2 0 3
(5 0 8]
=245
|18 0 13]
5 0 8][1 0 2
A3=A2A=245 0 2 1
|18 0 13]|2 0 3
[21 0 34
=12823
134 0 55
A% _6AZ L 7A + K13=0
21 0 34 5 0 8 10 2 100
- 12823—6245+7021+k010=0
34 0 55 8 0 13 2 0 3 0 0 1
= k=2
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