Solutions

—

1. No, in equivalence classes element of the e,
only related to each other,

Quivalence class are only related to each other, i.c. elements of E; are

OR
Given function fx) = 2,

Let fory € N (codomain), there exists x e N(domain), such that

y=fx)3y=2r=sy= %, may not belong to N

7 .
eg lety =7 thenx = e N. As ‘7 in the co-domain is not associated to any x € domain. Hence, not onto.

2. For equivalence class {1}
(a.1)e Rforae A
= |a - 1] is a multiple of 3
Da-1=3A=2a=31+1
=>a=14710
A1} ={1,4,7,10}

3. Given f{x) = sinx, x € [0, n]

Letx, = . andx, = 2
3 3
f(z) = SmE = .@ .
3 3 2
/(21: ) . 2n _ /3
— = Sin— = ——
3 3 2
We notice x; # x,but f(x,) = f(x,)
Hence, not one-one
OR

Let A = {1,2}

Identity relation is {(1, 1}, (2, 2)}

Reflexive relation is {(1, 1), (2, 2), (1, 2)}

We notice identity relation is a subset of reflexive relation.

Hence, identity relation is a reflexive relation but a reflexive relation may or may not be identity relation.

4 A-AdjA = |A|I

. 3 4 -3

S. Consider ’: o= lO 1'
= P¥-12=4-0 = =16 = k=+4 &
= k = 4eN. E
OR ;’
a d 8 4
Consider A=|b ;’_ h .
c t 33
é
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We know value of determinant is same of we take transpose

la b ¢ }
A= §(l e f!=p==2
g h i ;_
6. BA = B = (BA)B =
= B(AB) = B’
= BA = B*= B=B* !
7. Consider J _(l:{—‘- dy = 2 "c()st dt = 2sint + C = 2sinyx + C Let /x =t
. = ——dx =
OR Y
Consider ' sin 2x sin 3v dx = ; f 2 sin 3x sin 2x dx or ‘j—;dt =2
1y
= 5-{ (cos x —cos 5x) dx
1. sin Sx ) . .
= E[Sm X = 5 ] + C, where C is constant of integration.

[~ 2Zsin4 sinB = cos (A - B)-cos (4 + B

8. Curve is symmetrical about the y-axis

Area = 2f4xdy=2f4/;dy

= 3/2]3 >< 8-0) = % sq units

9. One
OR
d
Ey = &V =¥ o
— eddy = edx
fe“ydy = fez‘dx
N Y
g [ E C
il
10. As vectors are perpendicular, then (2 + ] + k). (f -2} + 3£) = 0
> 2-2.+3=0 = x=§
11. Consider laxbf= (@ ||B]|sine) =|al|EPsin’0

=12l |Bf (1-cos?8) = | P|5P -7 |5 P cos? 6

‘,az Z.E’ a.a a.b
Tl Sz tr SR -
la.b b?| |b.a b5 [ a*=3.3a.5=0b
. 2a+5)+1(2a -5)
12. Position vector =
1+2
da +b




l.‘- P(.A (W B) o= P({,{l) + I)(,;) I)(A ~ I})
5
=g l 1
= P(A) + st
P(A) = 5--'-+1 =5-3+2 _4 2
6 2 3 6 6 3
21 1
P(A)- .
As (A)-P(B) 3 2~-§~I’(A " B)
. Events A and B are independent events.
14. P(problem solved) = 1~ P(no one solves)
3 3 3
15. Given planc -3y + 62 =7
Dividing by v4+9+36 =7, we get
normal form of plane as %—x - —‘;-y + %z =1
Direction cosines of normal to plane are %— :7:1, —g—
. . 4-x Yy 1-z. -4
16. Line1s 5 = % = —-g-z—, i.e. x—z = % == Direction ratios are -2, 6, -3 or 2, -6, 3
17. (i) (c). Perimeter = 1000
= 2y + 2x + iy = 1000
(i#) (a), Area of sports ground
1000 - 2x
= f .
A=2x=2X—F7"" o n [from (i)]

(iii) (d), at the point of maximum area

“_o o ——[1000 #]=0 = x=250
& 2+

2
é—/—I < 0.forx =250 m
dxz

1
(iv) (a), Total area including parking = B(A + Parking area) =2y + 21ry
= [1000 - (2 + 7yl + rry

=

2 1 2
= 1000y -2+ )y  + —1ry

‘[’IB 1000 - 2(2+n)y+ny~1000 (4 + m)y
y

For the point of maximum area

1000
f{é =0 = Yy~ 3
dy + T
2 1000
fi,[j < Ofory=
2 4+m
dy
... ) x 250 —2(250)"
o) (c), A = ”+n[100( 225071
250000 -
_ 2X250 4900 - 500) = S
2+ + T
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18. A : helping on regular basis
B : contributing to Prime Minister relief fund

C : helping through NGO's
E : person nceds help

50 120] _ 3
0 @, P(C) = 1-[PA) + P(B)] =1~ [200 200~ 20
(iiy (b).P(E/B)
(i) (c). P(E) = P(A) - P(EIA) + P(B) - P(EIB) + P(C) - P(EIC)
5 12 3
= 2 %015 +=—x0.06 +—x 0.10
0 x0.15+ 20 X + 0
_ 07540724030 _ 1.77 _ 185
- 20
‘ _ PAPEIA) 075 _ 75
) (a). _ PAJE) = PE 1717
M (a). Number of persons = —2% x 100000
= 25000
19. tan"}(1) = L
an” (1) 2
anl(-/3) = -tan”(/5) =1
tan'1 + tan!(_ =X & I
an™(-/3) 4 F* 9
2. 24+B+X =0=>X=-24-B= 2_1 2_3 -2
3 411 5
_|2-4.]-3 2
® -8|"|-1 -5
- 12-3 -442] [-1 -2
-6-1 -8-5| |-7 —13]‘
OR
1 -1
A= . kA k -k
=1 1]’ {—k k]
A = -1” 1 =i
-1 111- 1
= l+1 -1- 1 i 2 -2
-1 141 ‘[ 2 ]
A2 = kA - 2 ‘2 k ._k
-2 k
= k=2

21. The given function is




= lim f() = lim f(x) = f(n)
A=R xesn'
= J_if"(kx+1)= lim cosx = kn + 1
x xn'
limk(r~h) + 1] = lim cos(n + h) = kn + 1
= kn41 = cosm=kn+ 1
= kn+1 = -1=kn+1
= k = _~_g.
n
Hence. the required value of k is (—2—)
T
22. Consider fex) = tan"(sinx + cosx)
= fx)= . 1 -(cosx — sin x) (1)
1 +(sm.\'+cosx)2
Sign of f"(x) depends upon (cos x — sin x)
We know forx e (l;— %), cosx < sinx
= cosx-sinx <0
= fx)<0 [from (i)]
fis decreasing forx e (E—, E).
! 4’2
23. f—%dx = 3—‘;[%(1: Letb® + 2x =t
b™+c’x 2 = 2% dx = dt
_ 3a _3a 3, 2.2
= ;Elogl t |+K—Zc2 log| b°+c*x* |+ K
OR
2-sinx
=] _._{
fix) = log 2+sinx
2 —sin (- x) 2 +sin x 2-sinx
—-x)= = lo x ' = —lo ’ = -
fex) log2+sin(—x) B2 sinx g2+sin,wc! fe)
Function is odd.
§ 2-sinx
(%10 ————]dx:O
’.—g 5 2 +sinx )ﬁ
4. Shaded area = J;) nl cosx | dx

2
=an/ cosxdx-—f" cosx dx 1 N =
0 n/2 \ -

X' 2 n

= [sinx]%?* - [sinx]%, 3)
[ ]0 n/2

= (sing - sinO) - (sinn - Sing) = 2 sq units

25. Consider —_ -

i
v
x
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= log |y| =2log|x| + log C
=log|x*C|
= y =Cx?

Given (i) passes through (L1
- 1 =C-(1)) = C=1

. from (i)
Given

Using triangle law of vectors

m§6=§~j+4§—j—§=3f~2f+3§
Also EB=%EE
=%i—f+%l€
In AABD, applying triangle law of vectors
AD = AB +BD
s 5 Bx 2 3.
— ] k -—-.— --k=
Jj+ +21 ]+2
T 9 25 1
ngth of median = | AD| 1/4+4 5

27. Point through which line passes is (2,1,-4)anddr’s: 1,-1, - 1.

. Cartesian equation of line is

y =x"is the required curve.

AB = j+k, AC = 3 - ]+ ok

x=2 _y-1_z+4
1 -1 -1
28. §: getting a total of 9 = {(3, 6), (4,5), (5, 4), (6, 3)}
4 1 - 8
PS) = —==.P(S)= =
A can win in 1st, 3rd, 5th, 7th, ..... throws

P(A) = P(S) + [PS)F P(S) + [PS) P(S) +-~

=.1_+(§)2.1+
9 9/ 9
1
-9 9
T
81
OR

As this represents a probability distribution

LPX) = I=20+2p+2p+3p+p* + 2p% 4

8

(_

9

)

4.1
9

g A R B e SR

w(i) :
§
c v
i
D |
[D is mid-point of BC]
A o B
3 S
—i+=k ;
2 2 g
V34 units !
;
sum of infinite GP
a+ar+art+..=——
i<

7p2+2p=]
= 101)2+9p—1 = 0::>10p3+10p-p_1=0
= 0pp+1)-1(p +1) =0=0p-)@pE+1)=0
= I0p-1=0o0rp+1=0
Lo p = i%orp=—l (rejected)
: =
i p 0



.

A : set of all triangles and relation R is
X R={(TuT) e AXA:T, ~Ty).

For reflexive:  For 7, € A
(T, T))eR=>T,~T,
which is true as every triangle is similar to itself.
Hence, R is reflexive.

For symmetric: For 7, T, e A
I,~T,»T,~T,
=(T»T)) R (from geometry)
Hence, R is symmetric.

For transitive: For 7, T,, Ty e A
Let (T, T)) e R=>T,~T,
and (75, I}) e R=>T,~ T,
From geometry, we notice
I~Tand T~ T, =>T,~ T,
= (T, ;) eR
Hence, relation R is transitive.

»

As the relation R is reflexive, symmetric and transitive.
Hence, relation R is an equivalence relation.

In triangles T, T, T, triangles T, and T, are related as sides 3, 4, 5 and 6, 8, 10 are proportional.

30. Given y = 3a* and x = 5bt*
d
D~ 6ar and E =oms ‘ ()
dt dt
b _ b a_ a3
ch dt  dx 2068 10682
NOW d_y = i('3_a>=£.i(t_2) = i‘; (_Zt—3 ﬂ
d®  de\10b*) 106 dx 106 'dx)
_ 3a 1 1 _ 3a (£ .
= T3 =- TO
P 5b £ 206 100675 m©]
Y| _ -3
dx2|,=1 10062

2
31. Given function f(x) = {x +2x +; ’ xi ;
X + y X

Forx < 1andx > 1, function is a polynomial function, hence differentiable.
For 'f” to be differentiable at x € R, it should be differentiable at x = 1.

LHD = Lf'(1)= An%wl—) = 1imw{l+3+a}

x=1 -h h—0 -h
_ lim1+h2—?}1+3~3h+a-4—a_l. h*-5h)
T b0 —h i - Y- = ,‘}9}) (h+5)=5
1+h)-f(1 -
RHD = Rf/(1) = lim 0 M-S _ o 6+ h)+2)- (1 +3+a}
x=1 h-0 h h—-0 h
= fimb2*tbht2-4-a . bhtb-a-2 .
h—0 h h—0 h (i)
We know if 7 is differentiable at x = 1, then it is continuous at x = 1 also,
ie, LHL = RHL =/(1)
x=1 x=

Sample Papers




lim(*+3x+a) = lim(@x+2)=1+3+a
X - r-1*
= . 1+3+a=b+2=4+a
=3 b-a-2=0 ()
Substituting in (i), we get
RHD = lim b{r{ﬂ = limb=5p [fl’()m (i,‘)]
x =1 h-0 h h-0
For differentiability at x = 1,
LHD = RHID
x=1 x =
= 5=5b

Substituting in (i7), we get
S-a-2 =0=>a=23
Hence,a = 3, b = 5 for function to be differentiable forx € R.

OR
Consider, y = (logx}* + x'8* > =
= SV log(logy) e elogx-(]ogx)[,.,l;z =¢° Iogx] Aliernaﬁvely:
: e log x
Now differentiating both sides, w.r.t. x, we get Consider y=(logx)" +x
Let y=u-+v
& = ¢"'20%e ) Hlog (log x) -1+ x - . dy du dv
dx logx x E 5 + — i (i)
o8 elogx, logx {—)‘—log X + l IOg x} Consider u = (lOg x)f'
* ] Taking log of both sides, we get
logu=x.1
= (logx)* {log(log 0+ L }+x'°g".(—%.log x) gu=x.log (g
log x X Differentiating with respect to x, we get

1. du 1 1
g .— + log (1 & |
uwax logx x o (log x)
du
- = log (1
= u[logx+ og (log x)
= (log x)’ [ - *log (log X)] )

Consider v = ylog

Taking log of both sides, we get logv = logx . logx = (log ‘)

1]
Differentiating with respect to x, we get LY. 2(log x).—
gy i
= L =y ——10 X
dx 6 ¢ B
1o, X 2 11
=x"%* = log x -..(it)

\
Lo

Substituting from (#) and (iif) in (i), we get

dx

d‘ log x 2 3
—- =(log x)" [*—- + log(log x)] + x# (;kgl‘}
gx \




2 2

§ i X )
32. Equation of the curve is — 4w ]
at b
Differentiating w.r.t. x, we get ”Zf- 4 _Z.ng.. =() = )’._dz &
a? bz dx bldx aZ
2
= -id—‘-)‘ = :_b..i’
dx aly
dy - hzxn
P . (slope of the tangent)
RER a y()
X Y
Point (xq, vo) lies on the curve, —-2- + ~“2— = ] ()
a b
: . - b2x0
Equation of tangent at (x,, yy) isy -y, = (x ~xp)
a’y,
. N xx, o
= adyo—a’yy = —bixxg + b = =2 4 20 & e
a* b P p?
Xy Wo
i, —_— it 1 from (i
S [from (i)
. 3 v
33. Consider/= [ *— & (i)
f% 1+vVcotx
]
i=j° e
61+ cot(E+——x) ' ;
6 J ke Alternatively:
3 dx 2
e j o T = J;? dx dx
51+ /cot(z—x) s 1+Vcotx
2 =
3 vsin x
b I= A dx
sing property [ * = [ fla+s-xyan) 1= e 7=t "
T n . b b
_ J‘3 dx J‘g dx Using property f f)de = f fla+b-x)dx
= - 1 a a
¢ I+vtanx "%, I
cot x __fg sm(3+-6——X) &
3 Yeotx . Tk '
r —dx (H) 0 ann( +——A) /cos(£+-—x)
"¢ Yootx +1 3 3
Adding () and (if), we get e L} v cos x i i)
i . ¢ YCosx +¢sinx
2= f3]+ = 1 Adding (i) and (if), we get
1+vVcotx g l gn T
3 n/3 n n
n = 1'dx = [x]"2 = = e e
| P n = o L &= xls 3.6
" k3757 “
6 20 = % =1= %
= [ = _T[_
12
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34, Givenlinesarey =4dv + S,x+y=5andx -4y +5=0
Plotting these on graph, we notice we have to find shaded arca.

r 4 5
Area = [‘;(41*+5)dr+ ':(5 ~x)dx - [:x; dx

Y
“

23 : 3
=(2'+50)°, + (5: - .t‘,-,) - 3( e 4 Sx)
2 )y .1

4\ 2

9 1/9 1/1
=(0-2-5 2Oyl 18} S =~5 :
0= ‘)+(‘1. 2) (0) 4(2+1 )44(2 )/
X' Gttt

=3+g21~§§-w§-=--3+221-:~1—25—-~squnits <~
Yf
OR

Region = {(x,y): 0sy<x’ +3,0<y<2x + 3,0<x<3}
On plotting the inequations we have to find the area of the shaded portion.
Eliminating v from corresponding equations, we get

*4+3=2+3

= x=0,2

area = j:(x2+3)dx+f; (2x +3) d.

" 2 3
?+3x + [x +3X']2

(§+6)-—(0)+(9+9)—(4+6)

= (g +6+18- 10) $q units = —532 sq units

f@)

L R4
y—xdr = x+ydx
= y-x = (x+y) 5
& _yx
ad dc ~ x+y ...(f) (homogenous)
. AP )
Lety=vx = - -v+xdx
. dv VX — X v—1
From (i), VIR YT~ 18
v _vol o v=l-vi-y (L4
= X g o ] V" -
-.Li'.‘i.dv o[
e 142 ~
1 g @
= I1+vzdv+fl+ 5 dv z
anly + 5 = -1 +C ‘x nE
= tan"v+ ylog|l+v] og |x| +C [...J'f()dx___loglf(x){‘L%




vZ
1+ i
X

ad . 1
= tan” 3 + 5log = -log x| +C

4y 1 ) |
= tan” § 4 5 logla? 4 |- sloglx|” = log x| + ¢

}, 1 2 2 .. ¢ ; ; :
= tanTy + loga” +y*| = Cis required equation, where C is constant of integration.

2 3 10
. Consider A =14 -6 5
6 9 -
" a1 "
We have A Al(adJA)
2 3 10
4] = |4 -6 5 =2(120—45)—~3(—80—30)+10(36+36)
6 9 =20

]

150 + 330 + 720 = 1200 2 0
Hence, A7 exists.

Matrix formeu by cofactors of each element in |4].

75 110 72
150 -100 0
B30 -2 5 110 2] [75 150 75
" Adj4 = [150 -100 0| =110 -100 30
75 30 -24 72 0 -24
] 75 150 75 )
A1 = —1110 -100 30 .
120017, 0 _24 :
Consider equations i
2 3 10
—+=—+—= =2
x y z
4 6,5 _5
x y z
6,220 _ 4
x y z
Corresponding matrix equation is
1
2 3 10 f 2 I
4 -6 5 ; = 3 p
6 9 -20)|1 -4 ‘
P .
AX = B is matrix equation.

Its solution is X = A™'B ,

Now 47 is already known to us. So we can substitute and get matrix X and then x, y, 7.
OR

i’

— N

il

Consider, A (1)

—_— N

-1

|
(U8 )
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G p—

We have A w wld adj.A |
|4 |

2 3 1 .

Al =11 2 2 1

-3 1 =1 ¥

i

2(-2-2)-3(-14+6)+ 1(1 + 6)=-8-154+7=-1620
Hence, A7 exists.

Matrix formed by cofactors of each element in |[A] is

-4 -5 7
4 1 -1
4 3 1
-4 -5 71 [4 4 4
adj4 = | 4 1 11} =(-5 1 -3
4 3 1 7 -11 1
-4 4 4
Al = -%-5 1 3 (i) |
7 -11 1 i
Consider equations
2x+y-3z =13
X+2y+z =4
x+2y-z =8
Matrix equation is
2 1 -3lx 13
3 2 1llyl=14
1 2 -1)|z 8
= A'X = B [from (7)]
= X = (A" 'Bisits solution
= X=@u"HYnB

(il

Now we have A" [from (i)] and use (47)! = (A i.e. we take transform of A~ obtained and substitute in (iii) to

get X and thenx, y, z.
37. Iflines 7 = (2 +j-3k)+A(i +2] + Skyand 7 = (3i +3] + 2%)+p(3i - 2 + 5k) lie in plane, then normal to plane is
n o= (f+2f'+5/2)><(3f—2j‘+512)

~ ~ P

i ] k
=1 2 5/=20i+10j-8%
3 -2 5

Plane is [r — (24 + j ~34)]-(20i + 10} - 8%) = 0
= 1 -(20i +10j - 8k) - (40 + 10+ 24) = 0
= 7 (200 +10/-8k)~74 =0 = 7 -(10i + 5] - 4k)-37 = 0is required equation.
Equation in Cartesian form is 10x + 5y - 42 - 37 = ()
OR
General equation of the plane passing through the point (3,2, 0) is
a(x-3)+by-2)+c(z-0) = 0

. " -3 y-
Plane (i), contains the line ~x—i ==

(D

32=2




I ———

ie. 4 = 5
a3-3)+h6-2)+c2-0)= 0

=5 Oa +4b+2c =0

= Oa+2b+¢c =0

and al+bS5+c0 =0

[+ points (3, 6, 2) on line, lies on plane (i)]

(i)
...(iif)

Eliminating @, b. ¢ from (i), (i), (iii), we get equation of plane as

(x~3 vy
0
1

-2 z
2 1| =0
S 0

5 @S- -2 +2(=2) = 0

BN K-15-y+2+2 =90
= Sx-y+2z-13 = 0is equation of plane.
38. Plotting the inequations on graph, we notice shaded area is feasible solution. Y

Possible points for maximum Z are A4(8, 0), B(4,12), C(0, 14).

Points Z = 20x + 40y Values
A8, 0) 160 + 0 160
B(4, 12) 80 + 480 560
(0, 14) 0 + 560 560

Z is maximum for B(4, 12) or C(0,14),ie.x=4,y=12

(f) BC passes through (40, 0) and (0, 20)

. . X y
uation 1S — + — =
= 20720

1= x+2 =40

As region contains origin (0, 0)
x+2 <40
Also for AB inequation is

2x+y < 50

Alsox >0,y >0.

Therefore, constraints are

[\

X

x+2 < 40

2 +y
(#) Coordinates of A, B, C are A(25,

A

50

Z,

<« Maximum

<« Maximum

+—3>X
‘30\

OR >

0, y20

0), B(20, 10), C(0, 20)
25+0=25

Zy; = 20 + 10 = 30 « Maximum

VA

0+20=20

. Maximum Z is at B(20, 10) i.e.x = 20,y = 10
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