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Marking Scheme

Section A
1. ;:—l: ! :—l:>IBI:—3. [1]
[ABI 6 |AIlIBI 6
2. ZSin(xz) cos(xz) or sin(2x2) [1]
3. 2 [1]
1Y (1Y 1 7
4. P+m?+n? =1:>[—J +[—j +n? =l=cosy=—==>y=45°0r—
B) e V2 4 (1]
OR
Direction ratios of the given line are 2, —1, 2. [1/2]
Hence, direction cosines of the line are:
212, =212 [1/2]
3 3°3 33 3
Section B

5. Anelement (e, f)eZ x Z bethe identity element, if

(a,b) * (e, f) =(a,b)=(e,f) *(a,b) V (a,b) e ZXZ [1/2]
1.e., if, (af + be, bf) = (a, b) = (eb + fa, fb)
ie., if, af+be=a=eb+faandbf=b=fb ...(1)
i.e., if, f=1,e=0 ...(2) [1]
Hence, (0, 1) is the identity element. [1/2]
2 3 1|13 1
6. A°=
-1 2{|-1 2
5 8 5
A= [1/2]
-5 3
15 5 k 0
S5A= , kI= [1/2]
-5 10 0 k

A2 _5A =KkI



o S e

‘ 1=j{(1+x )+ (sin X_l)}seczxdx

J.|:SGC2X— ! 2}dx
1+x

=tanx —tan"' X +c¢

. J-ex(x—g) dx
(x=1

= J.ex (X_l)gz}dx
| (x=1

1 -2

eX

C
x-17

OR

= je" = +((X 7 ﬂ ( je"[f(x)+f'(x)]dx =eXf(x)+c))
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(1]

[1/2]

[1/2]

(1]

[1/2]
[1/2]

(1]



3
So that, — dx =dt
X

FNQ NN

1 e
=1J.t4 dt = i t :i[]_Lj4+C
3 5 15 x>

(x—0)* +(y-1)* =1

1
3

= x2+y2=2ry

PC(0, 1)

(D

Differentiating both sides w.r.t. x, we get

2x+2yy =2ry’'
- re 250
y

Substituting r from (2) in (1), we get

(x> +y2)y =2y(x +yy)

A

i j k
axb=[2 -3 4|=-2i+4j+4k
2 -1 2

|axbl=/4+16+16=6

—

axb .
Area of the parallelogram = % = 3sq units.

The angle 0 between the vectors a and b is given by

b
I

(=)

cos 0 =

ol

&)

OR

)
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(1]

[1/2]

(1]

[1/2]
(1]

[1/2]

[1/2]

[1/2]



11.

12.

(i+j-k)-(-j+k)
JO2 0% + (D2 )% + (=% + (1)
1-1-1

B

i.e., cos 0=

1.€., cos 0=

- &

i.e., cosf=——

= 0=cos ! (—1)
3

P(A’ ~B) = P(B) —P(ANB)

W

=P(B)—-P(A) - P(B)['." A and B are independentevents]
=(1-P(A)) P(B)
=P(A") P(B)

Since, P(A’"B)=P(A")P(B)

Therefore A’ and B are independent events.

P (Red transferred and red drawn or black transferred and red drawn)

37 5 6

= =X—+—X—

X
8§ 11 8 11

_sl
T 88

OR
P(AIB)=0.3

P(ANB)
P(B)

= P(ANB)=0.5x0.3=0.15
—~P(AUB)=P(A)+P(B)-P(ANB)
~P(AUB)=0.6+0.5-0.15
—~P(AUB)=0.95

0.3

IV' CAREERINDIA

(1]

[1/2]

[1/2]

(1]

[1/2]

(1]

(1]

(1]

(1]
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Section C

13. Lety € R, then for any x, f(x) =y ify = 9x% +6x -5

- y= (3%)7 +2G0M) +(1)* ~5—(1)?
- y= Gx+1)>-6
= 3x+1=1/y+6

+ —
- o E y+6-1

3
f -1 - 6-1
‘= Y+36 { y; #[0, oo) for any value of y}

Now, fory=—6eR,x=?e[O,oo)

Hence, f(x) is not onto

=f(x) is not invertible. [1]
«f -1
Since, x > 0, therefore % >0
ie., A /y +62>1
ie., y+62>1
y= -5
Redefining, f:[0, ) —[-5, ) [1]

makesf(x) = 9x% +6x —5 an-onto function

Let x4, xp€ [0, ) such that f(x1) = f(x;)

= GBx1+ 1’ =Bxa+ 1)

= [B(x1+x2) + 2] [3(x1 —x2)] =0

=X =X (@s 3(xX1 +X2) +2>0)

.. f(x)is one-one [1]
Thus, f(x) is bijective, hence f is invertible

andf ™' :[=5, ) — [0, )

6-1
iy =2 [1]

3



14.

Reflexive:

Risreflexive,asl+a.a=1+a2>0:>(a,a)eR VaekR

Symmetric:

If (a,b) e R

then, 1 + ab>0

= 1 +ba>0
= (b,a) eR
Hence, R is symmetric.
Transitive:

Leta=-8,b=-1,c= l
2

Since, l+ab=1+(8)(-1)=9>0

also, 1+bc=1+ (1) (%j

But, 1+ac=1+(—8)(%]:—3<0

Hence, R is not transitive.

sin(2tan] i) + cos(tanfl 2\/5)

) 1
Lets evaluate, sin (2 tan”! ZJ

1
Put tan”' ==0
4
1
= tan0 = —
4
Now, sin 20 = 2tan6 =

- (a,b) eR

. (b,c)eR

1+tan29_ (
1+

To evaluate cos(tan_1 2«/5) , put tan”! 2«/5 =d

&}AHEEHINEIA

(1]

(1]

(2]



15.

=

=

tand = 22

1
cosdh = —
¢ 3

sin(Ztan_1 ij Jrcos(tan_1 2\/5) = 8 +l = !

LHS

17 3 51

a’ b-c c+b

= —la“+ca b c—a| C; =>C; +bC, +cCy

a“—ab b+a c

aZ+b>+c> b-c c+b

&}AHEEHINI;IA

(1]

= —la2 +b% +c? b c—a Taking(a2+b2 +cz)commonfromC1
a
a?+b%+c?  b+a c
(1]
(a® +b% +c?) b= N R, >R, R
= 1 b c—aR R._R
9 —
a 1 b+a C 3 3 !
1= b-c c+b
2 1202
J@AbTrely o e 1.1
a 2 2
0 a+c -b

_ (@>+b%+c?)

a

= (al2 +b? +02) (a+b+c)=R.H.S

(—bc+a2 +ac+ba+bc)

(1]



16. Letu = x5"*
= Inu=sinxInx

ld_u sin X

= +Inx cosx
u dx X
du - sin X
= — =x"* | =" 4cosxInx
dx X
Let v = sin(x*)
Put t=x"

logt=xInx

1dt 1
-—— =x—+Inx1
t dx X

dt
— = x*(1+Inx)
dx
d dt
é = cos(x*) x a(where t=x%)
d_V
dx

Since,y=u+vVv

Therefore, d_y = d_u + d—V
dx dx dx

&1

inx | SINX
_ XslnX|: _+cosxlnx:|+xx(1+ln x) cos (x )
X

OR
y = log(1+2t> +t*)

y = log (1+t%)?

y = 2log(1+t%)

dy 220 4t
dt 142 1+¢°

X=tan 't

= cos (x*) x*(1+1n x) ...(3)  (using (2))

&}AHEEHIN%IA

(1]
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dx _ 1 1
dt 142 2
4t

dy _dy/dt 142

dx dx/dt 1
2

=4t [1]

1+t
2
dx? dt dx
— 2N _ 2
= 4x(1+t°) =41+t (1]
17. yzcos(mcos_1 X)
dy . -1 —m
= — =—sin(mcos X)X —— [1]
dx 1-x2
= V1-x2 g—y = msin(mcosf1 X)
X
Squaring both sides, we get
av )\
= (l—xz)(—yj =mzsin2(mcos_1 X) [1]
dx
2
dy 2 2 {1}
= 1-x2)| =2 | =m?a- —
( )( dxj (1-y9) 5
Differentiating again,
(1—x2)2(ﬂj &y +(d—yj2 (—2X)=m2(—2yd—y] (1]
dx | dx? dx dx
2od’y  dy 1
= 1-x")—==-x—+m7y=0 {—}
dx?  dx 2

18. The given curve is
y= 4x3 3% +5

Let the required normal be at (x;, yi)

d
Slope of the tangent = d—y =12x? -3
X



19.

-1

m; = slope of the normal = (

dx (X1, X2)
my = Slope of the line =9

Since normal is perpendicular to the line.
Therefore, m;-m;=-1

-1

x9=-1
12x7 -3
2 _4_
= 12x; -3=9
= X1=%x1

Hence, the points are (1, 6) and (-1, 4)

Equations of normals are:

1
y—6= —g(x—l)i.e., X+9y=55
1 .
and y—4:—§(x+1)1.e.,x+9y:35

4
1= [ ax

xX(x“+1)
o xPeDx
- 2,2 2dx
X“(x“+1)

Put x> =t

So that 2x dx =dt

_1p@+ndt

I
29 t(t+1)°

241 A B C
=—+

Now, 5= —+ 5
t(t+1) t t+1 (t+1)

2 +1=A(t+1)> +Bt(t+1) +Ct

A=1,B=0,C=-2

dy 12523

(D

On comparing the coefficients of like terms in (1), we get

&}AHEEHINBIA

(1]

(1]

(1]

(1]
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1 2
I=[|~-- d
I{t (P+D2} '

-1

:1og|t|—@+c [1]

1
= 2loglx |+ 22 +C {_}

x“+1 2

1
20. 1= ;H&dx
X“+21x1+1
1 1
J‘ +I 2|X|+1 dx (1
| X 2421x1+1 XTI +20x 141

=1 + I(say) ....(1)

X
Now, L= | ———dx
: _j1x2+2|x|+1
Let fx) = —5——
X“+21x1+1
f(x) = — ()

(—x)2+21=x141  x%2+21x1+1

*."f(x) is odd function.

Hence, —0 (2) 1]
Also, 12_J~ [x1+1
1 X +2Ix|+1
I x1+1 | —x 1+1
Let g(X)=2— = g(—x)= >
X +21x1+1 (=x)"+21=x1+1
[x1+1
gx)=—F——=8(x)
x2+21x1+1
. . 1
"." g(x) is even function 5
1 1
L= 2J' 2x+1 _ZJ- 1 dx
o X +2x+1 0x+1



21.

= 2[In[x+1[] =2[In2~In1]

I, = 2In2 ..03)
From (1), (2) and (3), we get
I=2In2
cos ydx +(1+2e *)siny dy =0
dx —siny
= J. — =J. dy
1+2e cosy
e” —siny
= J. dx =I dy
2+e* cosy
= In(e* +2)=Inlcosy|+InC
= In(e*+2)=1Inlcosy | C
= e*+2=Ccosy (1)

= e*+2=+Ccosy = e* +2=kcosy

Substituting x =0, y = g in (1), we get

1 +2=kecos =
4
= k=32
e* +2=32 cos y is the particular solution.
OR
d _ _
— _X= ytany —xtany —xy
dy ytany
dx [ 11 j
—+| =+ x=1
dy (y tany

1
I —+cot yjdy )
IF=¢ [y — ellly+1nSlny

&}AHEEHINEIA

(11

(1]



22.

LF = "OSnY) — yginy

Solution of the D.E. is:

=

Let T =ai + bj+ck be the required vector.

Since, T L g

therefore,

xxLF= j (QxLF)dy

Xysiny :Iysin dy

Xysiny = y(—cosy)— J.(—cos y)dy

Xysiny =—ycosy+sin y+C

siny—ycosy+C
ysiny

la—2b+1c=0

Also, p,dand T are coplanar.

- = o

S Ip,qrl=0

1 1 1
1 -2 1|=0=a-c=0
a b C

Solving equation (1) and (2)

a b ¢
2-0 1+1 0+2
a b C
= a_b_¢
2 2 2
. a b C
ie., 2 4L
I 1.1
T=1li+1j+1k
=3
.‘.Unitvectorfrzi:“rJJrk
Irl NE)

..Required vector = 5V3t=5(1+j+k)

(D

(2)

&Aﬁiiﬁlﬂglﬂ

(1]

(1]

(1]

(1]

(1]

(1]

(1]



23. Vector equation of the line passing through
(1,2,3)and (-3, 4, 3) is

r =E1'+k(f)—€1') where
a=i+2j+3kand b=-3i+4j+3k
= T=1+2j+3k+A(—4i+2)) (D
Equation of z-axis is
pk (2

Since (—4i+27j)-k=0

3

sJdine (1) 1s L to z-axis.

Section D
3 1 2
24. A=|3 2 3
2 0 -1

|A|=3(-2)~1(3) + 2(—4) =—6-3-8=—17 20

. Alexists.
(2 3 4]
Cofactor matrix of A= | 1 -7
=715 3]
(21 7]
1 1 ) 1
AT =—AdjA=——-3 -7 15
[Al -17
| —4 2 3 ]

Now for given system of equations.

3 3 2]x] [1
1 2 0lly|=|4
2 3 -1f|lz]| |5

(AHX =B

- X=(AY"'B

&}AHEEHINHIA

(2]
(1]

(1]

(1]
[1/2]

(2]



X:(A*I)tB |:,., (At)—l Z(A—l)[:|
-2 =3 4|1
X:L ] _’7
-17
_—7 15 5
[—34 2
X =——{-17]=| 1
-17
i 68 —4
x=2,y=1,z=—4
OR
A =1TA
-1 3 1 0 O
3 1(=(0 1 O0J]A R, >R, +R,
2 3 0O 0 1
6] [1 0 1
3 1|={0 1 O|A R, > (DR,
3 _0 0 1
-1 -6] [-1 0 -1
R, >R, +5R,
3 = 0 1 0 |A
R, >R, +3R,
3 1L 0 0 1 ’
-1 6] [-1 0 -1]
-2 =29 |=|-5 =5 |A R, &R,
-1 —15_ _—3 0 —2_
-1 6] [-1 0 -1
-1 -15|=|-3 0 =2|A R, > (DR,
-2 =29 _—5 —5_

&Aﬁiiﬁlﬂglﬂ

(11



1 -1 -6 -1 0 -1
R, >R, +R,
0 1 15 |=| 3 0 2 A
R, >R, +2R,
0o -2 29| |-5 1 -5 : :
1 0 9 2 0 1
R, >R, -9R,
0O 1 15|=|3 O 2 |A :
R, >R, -15R,
o 0o 1| |1 1 -1
[ 0 0 —7 -9 10
0 1 0|=|-12 -15 17 |A
0 0 1 1 1 -1
-7 -9 10
Hence, A =|-12 -15 17
1 1 -1

25. Let the length and breadth of the base =x.
Also let the height of the godown =y.

Let C be the cost of constructing the godownand V be the given volume.

Since cost is proportional to the area, therefore

C=k[3x%>+ 4xy], where k> 0isconstant of proportionality

xzy = V(constant) ...(2)

y=— ..G)
X

Substituting value of y from equation (3), in equation (1), we get

C= k[3x2 +4x(l2ﬂ =1{3x2 +ﬂ}
X X

d—czk[6x—ﬂ} ..(D

dx x2

For maximum or minimum value of S

dc

—=0
dx

&}AIIEEIIIN%IA
(1]

(1]

(1]
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= 6x — g =0
X
1
. x= [ﬂj3 (1
3
173 2
when,x=(2—vj , £=6+8—V=18>0 [1]
3 dx? x>
/3 1/3
. Cisminimumwhenx=| — | andy= 18V) 1
3 2 2
26. The given curves are
y=x (1)
2y+3=x ..(2)
Solving equation (1) and (2), we get
2y+3= y2
= y=-13
= y=3(asy>0)
Substituting value of y = 3 in (2) we get
x=23)+3=9
i.e., (1) and (2) intersects at (9, 3) [1]
Y
g e ,
o z
@ %
0 g

3 3
Required Area = j 2y +3)dy — j y2dy [11}
0 0



33
2 y

= +3y——

ea-L ]

0

=9+9-9
=9 sq units.
OR
The given curves are
x2+y2:8 ..(1)
x2 =2y (2
. @
O

Solving (1) and (2)

8-y =2y=y=2,4=y=2®asy>0)

Substituting y = 2 in (2) we get x> =4 = x =2 or 2

Required Area =

=2

j. V8—x2dx — j. %dx
=2

-2

T«/(zﬁ)z —x? dx—ix—; dx}
LO 0

&}Aﬁiiﬁlﬂglﬂ

(1]

(1]

(1]

(1]
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= 2{2+4(§]—0}—%[8—0]

= 4-i-27'C—§
3

= (2n+§j sq. units [1]

27. The two given lines are

x-1 y-4 z-4
3 2 -2

(D

x+1 y-1 z+2
2 —4 1

and

.2

Let a, b, ¢ be the D.R’s of the normal to the plane containing the line (1). Therefore,
equation of plane is

a(x—1)+b(y—4)+c(z—4)=0 ...(3) (1]

3a+2b-2c=0...(4) (' Required plane contains line (1))

: . . 1 1
2a—4b+1c=0...(5) (" line (2) is parallel to the required plane) [5 + —}

2
a b c

- = =

2-8 —4-3 -12-4

6 7 16
Putting, a=6A, b=7A,c=16A in (3), we get [1]
= 6A(x—1) +7M(y —4) +16A(z—4)=0
= 6x +7y+16z2—98 =0, which is the required equation of the plane [1]

Since line (2) is parallel to required plane

.. SD between two lines = Perpendicular distance of the point (-1, 1 —2) from the plane.

_ |61 +70) +16(-2) - 98|
V6% +72 +16

1.€., SD

SD = units [2]

12
V341

OR
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+1 y+1 z+1
2 3

The given line X ...(1) is coplanar with the line determined by the planes

x+2y+32—-8=0 ...(2) and 2x+3y+4z—-11=0 ...(3), if we are able to show there exists a

plane passing through intersection of planes (2) and (3) containing the line (1).

Equation of the plane passing through the intersection of planes (2) and (3) is
(x+2y+3z2-8)+k(2x+3y+4z—-11)=0 ...(4) 2]
We find, value of k for which the plane given by (4) passes through the point (-1, -1, —1) lying
on line (1).

Substituting the coordinates of the point (-1, —1, —1) in (4), we get
-12-3-8)+k(-2-3-4-11)=0

-14-20k =0

7

k=-—
10

Putting, k = —% in (4) we get

(x+2y+3z—8)—%(2x+3y+4z—11):0

=4x+y—-22+3=0 ..(5) [2]
Now we find value of a,a, +b,b, +c,c,, where a;, b,, ¢, and D.Ratios of the line (1) and

a,, b,,c, and D. Ratios of the normal to the plane (5)

aa, +bb, +c,c, =1(4)+2(1) +3(-2)

ie,aa,+bb,+cc,=0 [1]
which implies line (1) lies in plane (5)

Hence the two lines are coplanar and the equation of the plane containing them is
4x+y—2z+3=0 [1]
28. Let the manufacturer make xand y quantity of toy A and toy B respectively.

Max P=50x+60y [1]

Subject to
20x +10y <180 ..(D
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10x +20y <120 ...(2) [1%}
10x +30y <150 ...(3)
X,y=0
Corner Points P = 50x + 60y
0 (0,0) 0
A(0,5) 300
B (6, 3) 480
C@,2) 520 (Max)
D (9, 0) 450
(1]

Hence, Max Profit is ¥ 520, atx =8 and y = 2

29. Let A be the event thatcar delivered to firm needs service and tuning. Also let E;, E, and

E; be the events ofcar being rented from agencies X, Y and Z respectively.
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50 30 20
P(E,) = — P(E,) = —— P(E;) = — 1
(E) 100 E2) 100 (Es) 100 g
9 12 10 1
PAIE)=— PAIE,)=—— P(AIE;)=— 1=
(ATE) 100 (A1Ey) 100 (ATE3) 100 [2}
P(E, | A) = P(E;)P(A1E5) (1]
P(E,) P(AE,)+P(E,)P(A|E,) +P(E;)P(A | E)
20 10
100100 20
_ _V 1
P(E;1A) 50 9 30 12 20 10 101 1]
—X——+—X——+——X——
100100 100 100 100 100
20 81

P(E;|1A)=1-P(E:lA)=1-"="2" 1
(E514) (Es1A) 101 101 L



