EEEEEEEY soLuTiONS S

1. Given equation can be rewritten as Putting y = 0, we get x* - 3x -4 =0

L —6™)  geed = (x=4)x+1)=0 = x=-lor x=4

el LR ax—ay 4

;1'_#__,_‘._= dx +dy Required area = _[(4+3x—x2)dx
(et +e ) g x|

.

N . nwde ey 3-’2 A 3

Applying componendo and dividendo, we get =[4_\. i _%] % 5q. units
s . - L. -1

L NN dy=etdy = 2p=-¢"+C Ly

dx ¢ (Integrating both sides) 7. Let I = J 25inx- cosx tan” (sin x)dx

s - 0
= ..1(“‘“C i

3. P(E)=P(X= )+P(\—?)+P(\’ 5)+ P(X=7) Put sin x = ¢ = cos x dx = dt

023 +0.12 + 0.20 + 0.07 = 0.62 Also,x=0=>t=0andx=g=$t=1
OR L ,
: I=thxtan t-dt
- 0
8 zP(X=.r)=1 ]
= =2 i><tan_1t —21[ : xi-dt
= P(X=0)+PX=1)+P(X=2) 2 A ST )
+P(X=3)+P(X=4)=1 . Ry
= k+2k+4k+2k+k=1 =2X—Xtan"~ ( —) I 2
- 10k=1=k=0.1 2 4/ o 1+
. P(X<1)=P(X=0)+PX=1) —1x X ( ) dt =% [t —tan't]!
= P(XS1)=k+2k=3k=0.3 4
=L 1+t ) L T L
3. Letl= J dx _Z_ L3 an tan4 4 - 2
x*+1 _ _
Put:l+1=z= 2xdx=dz 8. Wehaveldl=2lpl=1anda-b=1
(1 Now, (33 —5b)-(23 +7b)
I=| dz =[ePdz=S——+C 2( T
(2) (-1/3)+1 —¢laf* +21a-b-10a-b-35l5|
=E(x2+1)m+C =6|Ei|2+1lii-b-—35|b2|2
2 =6(2)*+11(1) - 35(1)*=24+11-35=0
4. Wehave, P(A)=1/5 OR

Now, P(A U B) = P(A) + P(B) - P(A N B)

"=2’:—31’é d—-=4’\'+2]2
= P(A) + P(B) - P(A) P(B) (- A and Bare independent) Let 6=4 and b=4;

=1/5+ P(B) - (1/5) P(B) = 2P(B) - 1/5 (Given) Thearea of a parallelogram with @ and b asitsadjacent
= P(B)=1/3 sides is given by |axb|.
d T3k

5 Q—y=x‘—3x L k A

dx ' Now, ixb=[2 0 -3/=12i—4j+8k

dy y x"=3x dy 1

L= o S S 0 4 2

dx x X dx x y=& -3

1 T T 2 T
s | S PR | oo JixB| =12 + (47 +(8) = [144+16+64
ad =224 = 4414 sq. units.

6. We have, y = » i :
ave, y = 4 + 3x - 1%, a parabola with vertex 9. The given planes are

at (3 25) 2x+3y+4z=>5 (1)
4 4 andx+y+z=1 (i)
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Equation of any plane through the line of intersection . A = ((T,5), (T 6)}” o P /
X+ 3y +4z-54+A(v+py+z-1)=0 ANB =((1,5), (T, 6 = ’
= (2+ A') X+ (3 + A))’ + (4 + )\): _ (5 + A) =0 (lll) L& P(B) = .’){(T,'l‘)l + 1’[()[,'12‘)}6;112(121(??} 'F)}
* 'This planc is Lto the planex - y+z=0 +P(T, )] + PIT, 5)) l+ ! {(l ’ | 3 ,
2+ A1 4 3+ A1)+ (44 A)1=0 R SR TR S S I ,
= 24A-3-A+4+A=0 = A=-3 12 12 t2 12 12 12 4

- . 1 1

Equation of the required plane is P(AN B)=I’{('I',5)|"‘P{(T,ﬁ)}:‘]—JF__:g
(-3 +(3-3)y+@-3)z-(5-3)=0 12 I;M 5
= ~X+2I-2=0=x-242=0 . _ A

: . : ired probability = P(A/B)=——

Now distance of the point (1, 3, 6) from this plane o chmlr;'; Pr; 1Ry P(B)

1-6+2 3 3 ; :3/_4=§
B [ e i units OR

1" + (-—l)' \/5 2 i h

Let A, B, C and E are respectively the events that a

person is smoker and non-vegetarian, smoker and
vegetarian, non-smoker and vegetarian, and the
selected person is suffering from the disease.

10. We have, y=x-1,ifx-120
y=-x+Lifx-1<0

i — Here, n(A) = 160, n(B) = 100,
y=l-x /) n(C) = 400 - (160 + 100) = 140.
(0.1) 160 100 140
— y=1 =— P(B)=—,P(C)=—
. AL Also, P(A)=-—, P(B) =" P(C)= 10
oo 35 2 [
Required area and P(E/A)=E,P(E/B)=E>P(E )—ﬁ
3 l 2 . Required probability
=| ldx—[ | (1—x)dx+j(x—l)dx} - P(A)-P(E/A)
’ ° : B " P(A)-P(E/A) + P(B)- P(E/B)+ P(C)- P(E/C)
5 2 ! 2 2 11 160 35
=[xl -|x-=| -| =-x| =2-2-Z=1sq unit - 200 100
2 0 2 1 2 2 =
160 35 100 20 140 10
B e a2 s
OR 400 100 400 100 400 100
5600 5600 _§

We have, y* = 16x, a parabola
with vertex (0, 0) and line y =
mx.

". Required area

 5600+2000+1400 9000 45
12. Here, Ei=11:+2}'+lkc,5:2§+3', E=3§_4}'_5]‘;
v A-b=(i+2j+k) - (2i+j)=—i+j+k

y=mx

1 BEX s h A AL A AL A A s
2 0 ¢—b=(3i-4j-5k)-(2i+j)=i-5j—5k
= _j (q16x-—mx)dx~-3~ Vector perpendicular to both d@—b and ¢-bis
16/m? i § k
= |4x=x"-m x—z . A L AR
3 =3 @-b)x@E-b) =-1 1 1
0 1 -5 -5
2 1 (512 2 A A ~ A A
Exﬁ_zf_z_-”’f_=_ = —3[——123]=— = (=5+5)i=(5-1)j+(5—1)k =4+ 4k
3 m 2m* 3 mlL3 3 L : - .
s . Unit vector perpendicular to both @—b and ¢ —b
o —Ajtak —4j+ak —4eak
11. The sample space S of the given random experi- = JT 4t _T4jt+ak _ 1 (_}. +A0).
ment is |—4 j+4k \/(—4)2+4Z NN

$ = {(H, H), (H, T), (T, 1), (T, 2), (T, 3), (T, 4),  13. Let the equation of the plane be
(T.5), (T, )} X272

Let A be the event that the die shows a number greater 5 p

than 4 and B be the event that there is at least one tail. ~ where, a, b, ¢ are variables.

(1)
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axes at A(a, 0, 0), B(0, b, 0) and ]

) X, Yand Z | I |
This meets = _'—227-1"—2+7 . (1ii)
(0,0, ©)- _ op* @t b ¢
Let (0 By Y) be the coordinates of the centroid of From (ii), we have
triangle ABC. Then, a=30,b=3pBandc=3y
240+0 @ 0+b+0 b Substituting the values of a, b, ¢ in (iii), we get
- =—,P= — 57 l 1
N 3 3 3 3 92:9 2+912+9]2
0+0+c_c Ly P 9w oy
Y= =3 1_1 1
_ L = Gttt
The plane (i) is at a distance 3p from the origin. proot BTy 1 1 1
. 3p = Length of perpendicular from (0, 0, 0) to the  So, the locus of (c, f3, ) is 7); = ] +—2—+?
plane (i) )
o 0 0 14. (i) Clearly, according to given information,
—4—4—-1 d
2 b c d_;:-: ky(5000—y), where k is the constant of

= 3P - 2 2 2
\/t 1 ) + (l) + (l) proportionality.
a) \bJ Ac 5000

(ii) The given equation is y =

. ' 498—5000»‘:{ +1
= 3p= - - = Substitute t = 0 in the given equation, we get
\[(l) (l) (1) =200 00
a) \b) \c Y a1 T
OO0
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