ANSWERS

Since T'is inclined equal angles to axes
na=f=y
3cofa=1

1
S lcosn—+t—

/3

Now componenets in each direction are equal
Let?=ai+a) +ak

LR=valta ta =+/3a
V3a=2v/3=a=2

T=h+2+2%k

- OR -

Set—-1 Set-2 Set-3
1 x2 1 x2 1 x2
c); +log IX| +¢C b); +log IX| +¢C b); +log IX| +¢C
2 |dk=1 2 k=1 2 c)k=1
3 —8 3 _8 3 _8
a) 2 d) - C) Z
Aolo)l 4 a) l 4 b) |
5 b) 60 5 c) 60 5 a) 60
6 [a) (1+x%) 6 c) (1 +x% 6 b) (1 +x?)
7 |c)-xeX-e*+c¢ 7 b) - Xe*-e*+¢C 7 d)-xe*-e*+¢c
B |c)-3 8 b) -3 8 d) -3
8] 1 9 1 9 1
d) " a) " b) "
10 |a)-75 10 | b)-75 10 c) -75
11 | d) No feasible region 11 | b) No feasible region 11 a) No feasible region
12 1a)4 12 1¢)4 12 b) 4
13 1 13 1 13 1
b) 20 d) 20 ©) 20
14 | c¢)-3 14 |a)-3 14 b) -3
n5 6 2 3 15 6 2 3 15 6 2 3
95 33) ) (3 3.3) A (5 33)
16 | b)0.28 16 |d)0.28 16 c) 0.28
17 | d) None of these 17 |b)-1 17 a)-1
18 |a)2 18 |d)2 18 1d)2
19 | (A) Both A and R are true and R is the correct explanation of A
20 | (C) Aistrue but R is false
21 Ir l_z3 p LY 4 3 A . _ -2 — a . _ii — i
Sin—li cos] 387 l |:5in_1m ﬁ;H?fr sin cos 1(9 sin(sin™* 3 =
A (3 (7 3T sin (Z- sin"(--3) = sin(Z+
= sin msl — ]=5i11 'sini T 5 ] 2 2 2
[ %  ata 5 . _ 4 13
oz 3 7 —51n:‘?—§--LHS.—E+§—E
2 5 10 OR
2 We form the vectors AB and AT

AB=2-1-1-24-3=1,-31
AC=4-1,5-2-1-3=3.3,~4

We find their cross product AB x AC =

17 k
1 3 1
3 3 4

=i(~4(3)=3) 4 -3+ KB+9)

—91+7 +12k

So, the magnitude is {g, 7, 12}

=40+ T2+ 124 =/B1 + 40+ 144 = /274 = 16.55

The triangle's area is ] the area of that parallelogram.

So, Area of traingle = 1 x 16.55 = 12 =8 275 Sq.units
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23 | Let at any time 't’ length of edge of cube is x and its volume is V
then

V=x....(1)

and this edge is increasing at the rate of 3 cm/s.

~dx/d=3 IS,

We have to find, rate of change of volume V

When x=10cm

~dv/dt=3xwat

=dVid=3%".3=9x?

When x=10cm.ava=9(10=900cm/s

Hence. Rate of change of Vohime is 900cmé/sec.

R4 (Given,
(21 + 6‘{\ +27K) = (1 +}kjh' + .ulz) =0
T35 K
=l2 6 27|=0=1(6u-270)-7(2u—-27)+K(2h-6) = ol +o0f + ok
1 A Ul

On comparing the corresponding components, we have
6U—27A=0,-2u+27=0,2A-6=0=2u=-g\,u=Zandh=3

Hence,h = 3andp = %

> | here, x =a (cos t + logtan= )
t
" COS— 1 1
Therefore,d—: -—smt+ - sec2t.2)=a —sint + —f.—.=
dt tan; 22 sin cosZE 2
1 . 1
= (—smt 4 t> = a(—smt +—_-—)
Zsm—cos— sint
( sin? t+1) (cos2 t)
= =a(—
sint sint
y = asint dt—acost
dy
d_y_E_ acost _Sint— )
dx % (Coszt) e WAt
at sint
6 | Hence the interval of the integral can be subdivided as JZ1x3 - x|dx
_[ x3 - x|dx = [, (x3 - x)dx + f (x3 -x)dx+ [ (x3 - x)dx It is clear that
= j_i(xu — x)dx + f (x — x3)dx + j'l (x3 - x)dx x3 —x = oon[-1,0]
4 2y 4 w xZqs X3 —x < oon[o, 1
=‘sT_k_] __\_1+[‘sT_*§T]I X? —x < oon[o0, 1]
- I 1 X3 — X = oon[1, 2]
[ xide= 2% =-G-3+(E-H+@-2)-(-H= Zans
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R7

OR

5x+2y <10

sinx+cosx
Llet] = fE Vsin 2x I I .J; d
= | ——dx
[3 3
(smx+cosx) a -x
g f,, VAt , 3
J=(=sin2x) Substitute <2 =t
2 sinx+cosx 1
> = 3 5.
f J=(=1+1-2sinx cosx) = Exzd);—dt
5 (sinx+cosx) !
SINX+COosXx
= == dx 5 2
; \/1 —(sin? x+cos? x—2 sinx cos x) xl’dx=§dt
1
f3 (sinx+cos x)dx = (}(3)5 -t = x3 =t2
= J1-(sinx—cosx)? . )
Putting the values in I, we get
Let (sinx —cosx) =t = (sinx + cosx)dx = dt
_m ., _ (1-V3 I-J .'.
When x = gt—( = ) "a N f — 2
[3- Using the following formula of integration, we get
whenx—§t=(\321) g g . g - We B
3-1 dt I —_ Sm -1 [i}
smx+cosx —_ 2
= ﬁr Vsin2x a 1"2 3 V1-t? va
V3-1
1= f o7 % +d1=%sin" Ll+c
() ((am)z—tz) a2
i1 1 . Again, putting the value of't, we get
As Y=o = hence, =z isaneven function 3
2
As we know that if f(x) is an even function, then _I dt - —sm -1t +C =25[n-l x_3 +C
,," 3 3 3
2, f0dx =2 [ f(x)dx a2 a2
3 1 ﬁ
:)I—ZIO ﬁ Z[ZSEH_]‘C]DZ
_ i=1 \;‘E—l
- 2 (52
28 The maximum value of Z is 12.5 at the point B(1, 2.5)
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P9 6 3 40 2 ) 20 1
P(H}=6U%n=ﬁ=§ P(E)—‘iﬂ'%—m—g P(HNE) = 20%

~100 5

(1).The probability that a student reads Hindi or English newspaper is given by,

PHUE)=1-P(HUE) =1- {P(H) +P(E) — P(H N E)} =1_G+§_é) * z

= 5 =3

(11) The probability that a randomly chosen student reads English newspaper, if she reads
Hindi newspaper, is given by P(E[H).
1

1

3

P(ENH)

P(E|H) = P

unl el

(1i1) The probability that a randomly chosen student reads Hindi newspaper, if she reads
English newspaper. is given by P(H|E).

1
__ P(HNE) s _1
P(H|E) = P —g =3
- OR -
Let E, be the event that the outcome on the die is 5 or 6. ~P(E;) ===

= R R
L | b o

Let E, be the event that the outcome on the dieis 1,2,3,0r4,  P(E;) =

Let A be the event of getting exactly one head.
P(A|E;) = Probability of getting exactly one head by tossing the coin three times if she gets 5 or 6 =§
P(A|E,) = Probability of getting exactly one head in a single throw of coin if she gets 1,2,3,0r4 = %

Hence, the probability that the girl threw 1, 2, 3, or 4 with the die, if she obtained exactly one

head, is given by P(E;|A). 2.1
By using Bayes’ theorem, we get: P(E;|A) = P(E2). PAIE,) = Bl
‘ ‘ T T PR - P(AIEY) + P(E,) - P(AIE;) T 3420
3 8 2
1
__ 3 1t -
13,y 11 1
3(3+1) 8
B0 Xt +1 L4 Sx-5 Equating the cocfficients of x A+ B =35
2 S -
s ﬁr\_ i : +_: Equating the constant terms 3A + 2B =35
[ 5x—5 .
‘g‘:]"'_\ﬁ’-’ Solving A=_-5 and B=10
| =2)(x-3)
O 0 Q .
Sx-5 A B v ' | dx
= + = [dx=5 ~dx+10 ,
(x-2)(x-3) x-2 «x-3 Il? ,5‘_,_(,‘,\ .’“ .[.‘_2" j._“_.\
5x-5=A(x-3)+B(x-2) =x-5loglx-21+10loglx-31+C.
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B1 | Giventhaty = 3 cos(logx) + 4sin(log x)
dy

d
=> xd—z = —3sin(logx) + 4 cos(logx)

dzy
dx?

g B

w 4 ~ e
i (3cos(logx) + 4sin(logx)) =

= -3 cos(logx).% - 4sin(logx).% =

—3sin(log x).% + 4 cos(log x).%

_dr o
S _E[ 3 sin(logx) + 4 cos(log x)|

_%[3 cos(log x) + 4sin(logx)] = _%, y

" d2y+dy__1
X T T 1
d’y _dy
SEGET =Y
= x%y, +xy;1+y =0
- OR - 1
y=5 =x’“(l+logx)(l+]ngx]+x"‘[—]
X
Taking logarithm on both sides, we have )
logy=x log x = x* (1+logx)” +x*!
2 2
1 d 1 dy Ifdy)" y
;§=]0gx+x><;=1+]0gx dx? y[dx « > We have
X 2 x-1 1 X 2 x*
1+1 - 1+1 -
Q=x1[l+lngx] X (rlogx) o3 (< 1+ 1ogx))
dzy d(x") d x* (l+logx]2+xx‘l—xlxxx2" (l+l|:pf,pc)2—x"‘l
= (1+logx)+x* [—{] +log x):i
dxt  dx dx

x* (1-|-]0g;:1<]2 -x* (1+lmg:|{)2 =0

B2 | For a relation to be reflexive z Rz

For real x
xRx = x —x + V2 = V2
V' 2 is an irrational number.

. xRx is reflexive.

For a relation to be symmetric tRy = yRz
For real number x and y

xRy =x—y+ \/5

yRx=y—x+ 2

= XRy # yRx

..The relation is not symmetric.

For a relation to be transitive 2Ry = yHz = xRz
For real numbers x, v and z

x =—v2 ¥Y=3y2 3 _—9
[Substitute th:a values of J'{, ¥, and z in realtion)|

xRy=x —y + v’a - —~./£ — 3«.;’5 + V‘E
—_3v/2 is an irrational number.

vRz=y —z + V2 =3vV2 240
:4\;’% — 2 is an irrational number

xRz=x — z + v@ :—J§—2+~./E

=—2 15 pot an irrational number
S.xRy , vBx then x is not related to z

The relation is not transitive,
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A=1{01273,456,78910,11,12}
R = {(a,b): a,be A, |a— b|isdivisible by 4}

la —al=10

Ois a multiple of 4

~(a,a) eR

~ Ris reflexive.

la—b| = [b—al

If |la — b| is a multiple of 4, then |b — a| is a multiple of 4
Hence if (a, b)e R, then (b, a)e R

~ Ris symmetric.

If |a — b| is a multiple of 4 and |b — ¢| is a multiple of 4
Thena- b + b - cisamultiple of 4

a - cisamultiple of 4

|la — c| is a multiple of 4

Hence if (a,b)e R and (b, c)e Rthen (a,c)eR

~ Ris transitive.

R is reflexive, symmetric and transitive.

Hence R is an equivalence relation.

Elements related to 1:

{1, 5, 9}

—

33 | F=(i+2j+3k)+A(f-3j+2k)andF=(4i+5]+6 k) + u(2i+3j + k)

a,=(i+2j+3 k)
b, =(1-3j+2k)
@, =(41+5j+6 k)
b_£= i+3j+k

—

(@ — a;)=3i+3j+3k
b_;x E=—9§+3j‘+9§
b2 x by|-3vT5
(by X by).(@; — @;)=9
(bixba)(@-a:)| _ 3

Shortest distance between the lines = Torx ba] |~ 75
- OR -

. - x-z=1
Eetﬁc=xi+yj‘+zk y-x= —1
a.c=3 x+v+z=3
x+y ;" z =3 Solving, we get
&XE:EJ' N R x=§’}r=2=§
E-Wi+(x-2)j+(y-x)k=j- k . si+2zj+2k
z—y=0 €= 3

B4 | x+y+z=10 4 5 1
2X+y=13 AdjA=8 -5 2
X+y=4z L1 01
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i) f(z) = 3z* + 42° — 1227 + 12
Differentiating with respect tc &, we get
fr(x)=12z* + 1222 — 24x

=12z (2 + z — 2)

:12;13(1: — 1](1: —+ 2)
Now, by putting f/(¥) =0, wegetz = -2, 0, 1
Critical points=-2,0 and 1

iii) f(x) is Increasing in (—2,0) and in (1,00) .
so in given interval it 1s increasing in (-2,0) and (1.3)
OR

111) max abs=255 at x=3 and min abs=-20 at x=-2

Mx] [-4 5 1
11 1][x 10 N AdiA 1,8 s
21 0}y =13 _|A|=§- B
i 0 1
11 -4fz| |0 L
AX B- ;_] Thus X=A"'B
o AR h e -4 5 1)10]  [25] 5
Thus, X=A"B :,x:% -5 2113 =§15 =3
A|=1(-4-0)-1(-8-0)+1(2-1) 1 0 1]/0 10] 2
X=5y=32z=2
=4+8+1=5
35 Y g s & ] 1 18
X2 = Ay 7™ S _Z[2+4]_3[§
x=4y—2 x=4y—2 -~ -
x=4y -2 ,
3 3 2 5
=4(1) - x=4(1)-2 O i S T,
i x=4(3)-2 | x=4Q) 2 5 =
x=-1 x=2
X’ X G 1 P Area OACO = Area OLAC — Area OLAO
L 0 M So, point is (-1, 7) So, pointis (2, 1) 0 x42 0 x2
v’ =f_lex—f_lex
& A= (—1,1) B=(2,1)
4 0 0
x=4y-2 & x*=4y —_1_£+2 _lﬁ
draw AL and BM perpendicular to x-axis ~ 4| 2 x_l 4|3
-7 2= ]
==y Area OBAO = Area OBCO + Area OACO 1[(—1)2”( 1)] [ 1((—1)3)]
2 _ = » = @ = |2
10y Fa-~1ag=% Area OBCO = Area OMBC — Area OMBO 42 : 41 31
4y> -5y +1=0 2 x+2 2x2 __1 ]_i it wb
= Odex—fo"de 42 12 2 8 12 24
Ay-1Dy-1)=0 5 " - : .
1 _ 1]|x 1|x : - (_ _) =2 i
y=1,y= 1 = 1[7 R ZXL _Z[?L required area = +5;) = 559 units
36 | i)A polynomial is everywhere differentiable in its domain,
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37

P[xl,}rl}isunthecurvey—324-?::- y1 = :n:f+'?
Distance from p{zq, 2] + 7) and (3, 7)

D—\/{zl -3+ [:I:%-I—T—T)ﬂ

=@ =3+ ()’

= )=

:r*f+:rf—ﬁ:rl+9

D=,/zi+ =z} -6z, +9

dx 1
%=2$§+31—3=D

= (x1- 1) (221 ? + 23 +3)=0
xy=1and sz + 2%y + 3 = 0 gives no real roots
The critical point is (1, 8).
. % = 4&."{ + 2z — 6
i 2
e 12z + 2
420
dtz 21=1.
Henre distance is minimum at (1, 8).

D= ;l:'f+z%—ﬁsl:1+9
D= TF+F1T-6+0=4/5 units

=12+2=14>0

38

Required Probability = P(A)
=P(E )PAJE)+ P(E,)P(A/E,)
30 80 70 10 31

| — e — —

100 100 100 100 100

Reguired Probability = P(E,/ A)
_ P(E,)P(A/E,)
~ P(E,)P(A/E)+P(E,)P(A/E,)
70 10
____ 1007100 ___7
Bﬂ.8ﬂ+?ﬂ.m 31
100 100 100 100
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