Strictly Confidential — (For Internal and Restricted Use Only)
Senior School Certificate Examination
March — 2015

Marking Scheme — Mathematics 65/1/P, 65/2/P, 65/3/P

N

General Instructions :

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The
answers given in the Marking Scheme are suggestive answers. The content is thus indicative.
Ifa student has given any other answer which is different from the one given in the Marking
Scheme, but conveys the meaning, such answers should be given full weightage.

2. Evaluation is to be done as per instructions provided in the marking scheme. It should not
be done according to one's own interpretation or any other consideration — Marking
Scheme should be strictly adhered to and religiously followed.

3. Alternative methods are accepted. Proportional marks are to be awarded.

4.  Inquestion(s) on differential equations, constant of integration has to be written.

5. Ifacandidate has attempted an extra question, marks obtained in the question attempted
first should be retained and the other answer should be scored out.

6. A full scale of marks - 0 to 100 has to be used. Please do not hesitate to award full
marks if the answer deserves it.

7.  Separate Marking Scheme for all the three sets has been given.

J




QUESTION PAPER CODE 65/1/P
EXPECTED ANSWERS/VALUE POINTS

|A|=-19
A—lz_i -2 =5
19 \-3 2
b
dx
2
=) (e)
dx dx
dx X _tan_ly

D.Rsare0, 3, -1

A (25 12 34 20
B|22 15 28 15
C\26 18 36 5

SECTION -A

SECTION -B

Marks

Yam

Yam

Yam

Yam

Yam

Yam

1m

Yam

Yam

Yam

vom

1% m



850

= | 805
970
Any relevant value

-2 b tan® >
4 ja=Db X 5 a+b 2
tan tan— | = cos D x
a+b 2 1+ tan? >
a+b 2

a+b-atan’ > +btan’ =
2 2

= COS

X X
a+b+atan’= —btan’* =
2 2

a|l-tan®> |+b|1+tan> >
" 2 2

= COS
a 1+tan2§ +b l—tan25
2 2

X
1—tan*=

a7§+b
1+tan® =

= COS "
1—tan’ =
2

a+b

X
1+tan* =
2
,|acosx+b
— COS {—m—
a+bcosx

OR
tan ' x-2 + tan' x+2 - T
x—3 x+3 4

1% m

1m

1% m

1m

vom

vom

vom



~ tan x-3 x+3 | _®m
1_x—2.x+2 4 1% m
x—-3 x+3
L 2x*-12 T
= tan _—5 =Z 1% m
2x* —12 , 7
\F
= X = [—
2
For writing no solution as | X |<1 am
2 0 1 2 0 1 5 -1 2
9 A’=|2 1 3 2 1 3|=[9 -2 5 2m
I -1 0 I -1 0 0 -1 -2
5 -1 2 10 0 5 16 0 0
A’ -5A+161=9 -2 5 |-|10 5 15|+| 0 16 0 I'm
0 -1 -2 5 =50 0 0 16
11 -1 -3
= -1 9 -10 1
m
-5 4 14
10.  Takingx fromR , x (x—1) fromR and(x+1) fromC,
1 X 1
— 2 — —
A=x"xx-DEx+1) 2 x-11 'm
-3 x-2 1



11 dx
' dt

dy

dt

dy
dx

C,>C,-xC

= x*(x*-1)

= x*(x’-1)

= 6x° (1-x%)

5 C,oC,-C,
10 0
2 —1-x -1
~3 4x-2 4
“1(1+x) -1
4x -2 4

:(x[—2sin2tsin2t+2cos2t(1+cos2t)]

=P [2sin 2t cos 2

/)

i
a

t —(1—cos 2 t)- 2 sin 2t)]

B(2sin 4t —2sin 2t)
a(2cos4t+2cos2t)

2cos3tsint P
——=—tant

2cos3tcost a

1 B (X2 -1
= COS = COS
2 vy o (2] - o [52))

=m—2tan 'x
ﬂ _ 2
dx 1+ x?

1m

vom

vam

1m

1m

V4+1m

vam

1m

1m

1m

1m



1 . 1+x X
_1{ . 1+X} X
Letu = cos Slnwf 5 ;, v=X

y=u-tyv
&y _dudv .
dx dx dx 2m
u = cos ' <sin I+x cos' | cos-| = I+x

= = . _— 1

| 2 2 2 2m
_ T 1+x
2 2

du 1 )
e L e (1) Yam

dx 22 1+ x
v=x"
. logv = xlogx
lﬁ:x-l+110gx:1+10gx
v dx X
dv . .
d_x:X (L4108 X) oo (ii) 1% m

dy 1

— = — ——— +x*(I+logx

dx 22 Jl+x (1 log x) /2m
dy 1 3

—_ :__+1:_
[dxjmx:l 4 4 /2m



14.

% 2sin X

I:IWdX

0

A
!

A
= J.de

0

Adding (1) and (i1),

% %
21 = J.ldx = [x]o
0

=1 =

n
4

%

T

2sin (g— x} N 2cos (E_ x}

(R FS

OR

2
I = ||xcos(mx)|dx

0

o

_ [xsinnx}%

T 0

X cosmx dx —

X cos T X dx

NG NN

T T

1
Asinnx X sin 7 X
fonmx g, [xsnmx
0

3

dx | using j x)dx =
0

a

jf(a—x)dx
%+3J-A—Sin7tx
hohoo T

1 1 % 1 1 %
= —+—[cosnx] + —+—+—[cosmx]
0 T T VA

2n

1
2n

2n  w?

= L_Lz + i+—+O
2n w 2n

_ 5 1
2n w?

dx

1% m

1m

1m

vam

1m

1% m

1m

vam



16.

= I(\/cot X +\/tan x) dx

COS X + sin X
:J dx

4/sin X cos X

COSX+SII’1 X)

d
'[\/1 1 2smxc0tx) )

SH’IX—COSX

—\/_I\/l COS X + sin X dX

Put sinx—cosx=t = (cosx+sinx)dx=dt

-.Izﬁj

2s1n 't+¢

ﬂ

2 sin”' (sin x —cos x)+¢

I=IX_1 _[1— x+1 dx
XiX +1i Xin-i-li

_ J- x+1 dx
xix +li
=x-1I

x+1 A Bx+C 1 1-x

Let =—+ =—+
xix2+li X x> +1 x x2+1
g 1_j—

dx logx—;log‘x +l‘+tan X

g I:x—10g|x|+%log‘x2+l‘—tan1x+c

1m

1m

vam

vam

vom

vam

1m

vom

1m

1m

vam



17. Here AB = —4i—6]-2k
AC = —i+4j+3k

—

AD = -—8i—j+3k

For them to be coplanar, [XB A_b \I } =0

—4 -6 -2
ie.|-1 4 3|=-60+126-66=0
8 -1 3

. Points A, B, C and D are coplanar

18. Here |b-c—(a—d) b—a b+c—(a+d)
o—0 o o+90

By § B+y

b-a b-a b+c—a-d
=2 o o a+9d C,—-C, +C,

BB B+y

0 (-. C, and C, areidentical)

Hence given lines are coplanar
OR

D.R’’of normal to the planeare 5,—4,7
DR”ofy—axis : 0,1,0

If 0 is the angle between the plane and y—axis, then

a,a,+b/b,+c c,

2 2 2 2 2 2
\/al +b; +¢; \/a2+b2+c2

sin 0 =

—4

3410

1% m

1% m

vam

vom

2am

vam

vam

vom

1 m

vam

1m

1m



. Acute angle is sin_l[ij

3410

19.  Let E be the event of getting number greater than 4

W | —

P(E)= - and P(E):%

21 (2}3 1 (2}5 1
=— =4+ —| =4+ —| —F .. o0
33 (3) 3 \3) 3

OR

A={(5,6,1),(5,6,2),(5,6,3),(5,6,4),(5,6,5),(5,6,6),}

1
P(A)= » P (B) =P (getting 3 or 4 on the third throw)

6><6><6:£
ANnB={(5,6,3),(5,6,4 P(ANB)= 2
NB=1{(56,3),(5,6,4} = P(An )_6><6><6 108
P(ANB) 1
P(B/A)=W:§

SECTION-C

20. Let y=(fog) (x) [sayy=h(x)]

=flg(®)] = f(x’+5)

10

Yam

t+lam

1m

1m

Yam

Yam

1% m

1% m

1m

2am



21.

—2(3+5)-3

=2x3+7

L x=S =)

. SR bl
. (fog) " =3 5

Let (%, y) be the identity element in Q X Q, then

OR

(,b) * (x,y) = (a,b) = (x,y)*(a,b) ¥ (a,b)eQxQ
= (ax,b+ay) = (a,b)
= a=ax and b = b+ay
= x=1 and y =0
(1, 0) is the identity element in Q x Q

Let (a, b) be the invertible element in Q % Q, then

there exists (a, B) € Q x Q such that
(a,b)* (e, B)= (e B) *(a, b) = (1, 0)
= (ao,b+ap)=(1,0)

b

1
- a:—’B:——
a a

the invertible element in A is (l , — EJ
a a

fx)=2x-9mx*+ 12m*x+1,m>0
f(x) =6x*— 18 mx + 12 m?

f(x) = 12x— 18 m

11

2¥%am

Yam

Yam

1% m

1 m

vam

1% m

1m

Yam

1m

1m



22.

For Max. or minimum, f(x)=0= 6x*— 18 mx + 12 m? =0
=>x-2m)(x—m) =0
= X=mor 2m
Atx=m, f'(x)=12m— 18m=—-ve = Xx=mis a maxima
Atx=2m, f'(x)=24m—-18m =+ ve = x=2m is manimum
p=mand q=2m
Givenp’=q > m’=2m = m*-2m=0
= m=0,2

= m=2 as m>0

y=2+x (i)
y=2-x (i)
Xx=2 (iii),

y, is the value of y from (i)

and y, is the value of'y from (ii) /.(’/?.c )

2

Required Area = '[(Y1 —-y,)dx

0

{(2 +X)— (2 - X)} dx

Il
© Ly O

2 2 2
2J.xdx=2{—}
0 2

0

= 4 sq. units

12

1 m
1m
1 m

vom

vam

1m

correct graph I+1+1m

correct shading I m

vam

vom



23.

Let the equation oflinebe y=mx+c¢

the line is at unit distance from the origin

ie. O+c =1 = c=4/1+m?
l1+m?
y:mx+,/1+m2 .................................. (1)
Y _m
dx
d dy Y’
y=X Y 4 l+(—yJ
dx dx
OR
y 2
1+3] =
g _ Xz-l-?)y2 _ [XJ (1)
dx 2 xy 2[y)
X

Differential equation is homogeneous
Puty=vx

dy dv
= =~ = V+Xx—
dx dx

= 10g‘1+v2‘ = log| x |+1logc

= 1+v? = ¢cx

2
= H{XJ =cx or X +y'=cx’
X

13

1% m

1% m

1m

1m

1m

1m

1% m

1m

1m

1m

vom



24.

25.

Equation ofplane passing through (1, 0, 0)
a(x—1)+b(y—-0)+c(z-0)=0

or ax+by+tcz—a=0...cccnniiiieniirennnn (1)
Plane (i) passes throgh (0, 1, 0)

T
Angle between plane (i) and planex +y=31is —

cos ™ = a+b
4 fa?+b*+cP 2

a+b

1
V2 fatbi4ct A2

= a+b=,a’+b’+c?

= 2a=.2a"+c> (using ii)

. Equation (i) becomes
a(x-1+a(y-0)t~+2a(z-0)=0
= x+yt V2z-1=0

D.R" of the normalis1,1, £ V2
Let E, E, and E be the events such that
E, : students residing in hostel

E, : students residing outside hostel

E, : students getting ‘A’ grade

14

1m

vom

vam

1m

1m

1m

vom

vom

1% m



26.

40 50
P(E)=——, P(E/E)=

60 30
P(E)=——, P(E/E)=

P(E /E) =

100° 100

100° 100

p (El) -P (E/El)

40 30
_ 100~ 100
40 50 30 _ 60
X + X
100" 100 ' 100 100

Payroll: Z=225x+200y
Subject to constraints :
x+y<10 )

3x +4y >34

N/

8x +5y>68

x>0,y>0

s

P(E,)-P(E/E,)+P(E,) P(EE,)

Let x be the man helpers and y be the woman helpers

15

s 2m

1m

1m

vam

1m

Vx4 =2 m

correct graph : 2m



At A (0, %} Z (A) =Rs. 2720

AtB(6,4), Z(B)=Rs.2150 Minimum
34
AtC(?,OJ, Z (C) =Rs.2550

Minimum Z = Rs.2150at (6, 4)
[Feasible region is unbounded and to check minimum
ofZ, 225x + 200y <2150

corresponding line is outside of the shaded region|]

16

Yam

Yam



QUESTION PAPER CODE 65/2/P
EXPECTED ANSWERS/VALUE POINTS

0 3 -1
D.Rsare0, 3, -1
|A|=-19
A—lz_i -2 =5

19 (-3 2
b
dx
2
()2
dx dx
dx X tan'y

d_y l+y2 B l+y2

IF = etan ly

SECTION -A

SECTION -B

-1 2
— -1
Lety =COS_1[X X_lj = cos‘l[x2 j
X —X x“+1

17

Marks

1m

Yam

Yam

Yam

vom

Yam

Yam

Yam

Yam

Yam

Yam



-1 . 1+X X
Lety = COS qsin 5 + X
_1{. 1+X}
Letu = co0s qsm f 5 ;v o=

y=u-+yv
&y _dv dv
dx dx dx

. logv = xlogx

! ﬁ=X-l+110gx:1+10gx
v dx X

18

1m

1m

1m

vam

vam

Yam



X" (l + log X)

]
— = -
dx 242 J1+x

% 2sinx
I = | —/—————dX e i
.([ 2smx + 2cosx ( )

dx | using ji x)dx = ji fla — x) dx

0

%y

0

Adding (1) and (i1),

% %
2I=J.1dx=[x] =
0

0

(NORFS

:I:E
4

OR

o %

|xcos(nx)|dx

xcosmx dx — | xcosmxdx

o
N N

T T

0

1 ] 3 3
[xsinnx}é % sin T X [xsinnx}é % —sin T X
= | === j dx —| 2222 +j—
T 0 % % T

19

dx

1% m

vom

vom

1% m

1m

1m

vom

1m

1% m



10.

3

L+L[cosnx]?+ —+L+L[cosnx]y

2n  w’ 2 2n w

1 1 3 1
——— + —+—+0
2n w 2n  2n

25 12 34 20
22 15 28 15
26 18 36 5

850
=1 805
970

Any relevant value

%

2

2

X
a+b—atan25+btan2

= COS

X
a+b+atan25—btan2

a l—tan25 +b 1+tan2§
2 2

DO | > [ho | M4

20

= COS
a[l+tan2xj+b[
2

X
1—tan’ =

)
)

1m

vom

1% m

1% m

1m

1% m

1m

vam



= COS Yam

cos’! acosx+b

— _— 1

= m
a+bcosx &

OR

x—2+x+2
~ tan x—3 x+3 T
1_x—2.x+2 4 1% m
Xx—3 x+3
L 2x*-12 T
= t — =Z 1% m
2x% —12 , 7
\F
= X = . [—
2
For writing no solution as | X |<1 am
2 0 2 0 1 5 -1 2
2. A’=[2 1 3 2 1 3|=l9 -2 5 2m
1 -1 0 1 -1 0 0o -1 -2

21



13.

14.

5 -1 2 100 0 5
A*-S5A+161=|9 -2 5 |—-]10 5 15
0 -1 -2 5 -5 0

11 -1 -3

= -1 9 -10

-5 4 14

Taking x fromR , x (x— 1) from R and (x + 1) from C,

A =

dx

dt

dy

dt

dy _
dx

1 X 1
X*x-Dx+D] 2 x-11
-3 x-2 1

C,>C,-xC,; C,—>C,-C,

1 0 0
- x*x -2 -1-x -1
-3 4x-2 4

“1(1+x) -1

2 2
_ 1
) R

6x> (1-x?)
a[—2sin2tsin2t+2c0s2t(1+c0s2t)]
B[2sin 2tcos2t—(1—cos2t)-2sin 2t)]
(gj/(gj_ B(2sin 4 t—2sin 2t)

dt dt _a(2cos4t+2cos2t)

P 2cos3tsint J
a

=—tan't
2cos3tcost a

22

16 0 0
0 16 0
0 0 16

1m

1m

2m

1m

vam

vom

1m

1m

V4+1m

vom



15. Here |[b-c—(a—d) b—a b+c—(a+d)
o—0 o o+90 2% m

By § B+y

b-a b-a b+c—a-d
=2 o o a+d C,—-C, +C,

Yam
BB B+
=0 (-. C, and C, areidentical) 2m
Hence given lines are coplanar Yam
OR

D.R’ of normal to the plane are 5, —4, 7 Im
D.R’Sofy—axis :0,1,0 Yam

If 0 is the angle between the plane and y—axis, then

Gin 0 — a,a,+b/b,+c c,
Jai +b7 +¢ yJal+b]+c] tm
-4
310 tm
—4
0 =sin'| ——
(3@ j
. Acute angle is sin"l[ij 1

| 310 s

16.  Let E be the event of getting number greater than 4

1 = 2

P(E)= 3 and P(E)= 3 Vot¥am
Required Probability=P (EEor EEEEorEEEEEEor....) Im

23



{z}?g(z}?g . |
3 3 3 3 ............. m

zg{H@Z@Z ............. @} s

2 Y
5 2m

OR

A={(5,6,1),(5,6,2),(5,6,3),(5,6,4),(5,6,5), (5, 6,6),}

1
P(A)—6 66 36’P(B) P (getting 3 or 4 on the third throw) 172m
ANnB={(5,6,3),(5, 6,4 P(ANB)= 2 L 1Y
s YUy ) s Uy )} = M 6)(6)(6 108 2m
pB/A)- PANB) 1 1
BA= pa) T3 "
17. I = I(\/cotx+\/tan x) dx
B _[ cosx+smx
,/smxcosx I'm
cosx+smx)
dx
'[\/1 1 2smxc0tx) I'm
_‘/—I COS X + sin X dx
\/1 smx—cosx)2 /2m
Put sinx —cosx=t = (cosx+sinx)dx=dt vam
", Izﬁj\/: 2s1n 't+c¢ Vs m
2 sin " (sin x — cos x )+ ¢ Yam

24



x’ -1 x+1
18. I=J;(de=J[l—;(mjdX

_ _J‘ X +1 d
S )T
=x-1I

x+1 _é BX+C_1 1-x

Let =—+ =—+
xix2+li X x> +1 x x2+1

" 11=I§+%d><=logx—%log‘x2+l‘+tan‘lx

g I:x—10g|x|+%log‘x2+l‘—tan1x+c

19. Here AB = —4i-6j—2k
AC = —i+4j+3k
AD = —8i-j+3k

—

For them to be coplanar, [XB C A_i)} =0

—4 -6 -2
ie.|-1 4 3|=-60+126-66=0
8 -1 3

. Points A, B, C and D are coplanar

SECTION-C

20.  Lettheequationoflinebe y=mx+c

the line is at unit distance from the origin

25

1m

vom

1m

1m

vom

1% m

1% m

vom

vom

1% m



Le.

2

y

1+3] =

ﬂ B xz+3y2 _ [XJ
dx 2 xy 2(y}

X

Differential equation is homogeneous

Puty=vx
= Y- V+Xﬁ
dx dx
dv  1+3v?
VvV _—
X 2v
dv _ 1+v°
dx 2v
2v dx
= = —
J.(I+V2J X
= 10g‘1+v2‘ = log| x |+1logc

= 1+v? = ¢cx

2
= 1-{2} =cx or X +y'=cx’

OR

26

1% m

1m

1m

1m

1m

1% m

1m

1m

1m

vom



21.

22.

Equation ofplane passing through (1, 0, 0)
a(x—1)+b(y—-0)+c(z-0)=0

or ax+by+tcz—a=0...cccnniiiieniirennnn (1)
Plane (i) passes throgh (0, 1, 0)

T
Angle between plane (i) and planex +y=31is —

cos ™ = a+b
4 fa?+b*+cP 2

a+b

1
V2 fatbi4ct A2

= a+b=,a’+b’+c?

= 2a=.2a"+c> (using ii)

. Equation (i) becomes

a(x-1+a(y-0)t~+2a(z-0)=0

= x+yi\/Ez—l =0

D.R" of the normal isl,l,i\/a

Let y =(fog) (x) [sayy=h(x)]
=flg(X)] = f(x*+5)

=2(x*+5)-3

=2x3+7

27

1m

vom

vam

1m

1m

1m

vom

vom

2am

2¥am



23.

-7
3 x=3/y2 —h(y) Yom
" (fog)‘1=31/X;7 Yam

OR

Let (%, y) be the identity element in Q X Q, then

(a,b) * (x,y) = (a,b) = (x,y)*(a,b) ¥ (a,b)eQxQ 1% m

— (ax,b+ay) = (a,b)

= a=ax and b = b+tay

= x=1and y =0 1 m
(1, 0) is the identity element in Q x Q Ym

Let (a, b) be the invertible element in Q x Q, then

there exists (a, B) € Q x Q such that

(a,b)*(a, B)= (0, B)*(a, b) = (1, 0) 1’2m
= (ao,b+ap)=(1,0) lm
= oc:l, B=—E
a a
. . oo (1 b
the invertible element in A is (g, — EJ 4\ m

fx)=2x-9mx*+ 12m*x+1,m>0
f(x) =6x*— 18 mx + 12 m? I m
f'(x) =12x— 18 m Im
For Max. or minimum, f(x)=0= 6x*— 18 mx + 12 m? =0

= (x-2m) (x—m) =0

= X=mor 2m I m

28



24.

25.

Atx=m, f'(x)=12m— 18m=—-ve = Xx=mis a maxima
Atx=2m, f'(x)=24m—-18m=+ ve = x=2m is manimum
p=mand q=2m
Givenp’=q > m’=2m = m*-2m=0
= m=0,2

= m=2 as m>0

y=2+x (i)
y=2-x (i)
Xx=2 (iii),

y, is the value of y from (i)

and y, is the value of'y from (ii) — £ ! \

/
mZ/,)

A,
2

Required Area= '[(Y1 ~y,)dx

0

= [f2+x)- (-}

2 2 2
2J.xdx=2{—}
0 2

0

= 4 sq. units

Let x be the man helpers and y be the woman helpers

Payroll: Z=225x+200y

Subject to constraints :

29

correct graph

correct shading

1m

1 m

vam

vom

1m

1+1+1 m

1 m

vom

vom

1m



26.

x+y<10

3x +4y >34
8x + 5y >68 T
x=>0,y=>0

I

At A (0, %} Z (A) =Rs. 2720

AtB(6,4), Z(B)=Rs.2150 Minimum
34
AtC(?,OJ, Z (C) =Rs. 2550

Minimum Z = Rs.2150at (6, 4)
[Feasible region is unbounded and to check minimum
ofZ, 225x + 200y <2150

corresponding line is outside of the shaded region]

Let E, E, and E be the events such that
E, : students residing in hostel
E, : students residing outside hostel

E, : students getting ‘A’ grade

30

Vx4 =2 m
correct graph : 2m
\\\ B
o o ;;X
( 2y
(tep) (& % - g
%, s
]
Y
vom
vom
1% m



40 50
P(El) = ﬁ’ P(E/El)= ﬁ

2m

60 30
P(Ez) = ﬁ , P(E/Ez) = ﬁ

_ P(El)'P(E/El) 1
PE/E)= 5 E) P (B/E,) + P (E,) P (E/E,) m

w0 50

- 100 100

=740 50 30 60 Im
X + X

100100 100 100

10

ZE Yam

31



QUESTION PAPER CODE 65/3/P
EXPECTED ANSWERS/VALUE POINTS

dx X _tan_ly
dy 1+y* 1+y°

LF. = g’y

|A|=-19

a1 (72 -3
19 (-3 2

dy

dx

2
()8
dx dx

x+3 y—-4 z-2
0 3 -1

D.Rsare0, 3, -1

a-(bxa)=|abal=0

§+E:3f+3j

(§+B)-E:3

Here AB = —4i-6)-2k
AC = —i+4j+3k
AD = —8i-j+3k

SECTION -A
Marks

Yam

Yam

Yam

Yam

Yam

Yam

Yam

vam

1m

Yam

Yam

SECTION -B

1% m

32



For them to be coplanar, [XB A_b \I } =0

—4 -6 -2
ie.|-1 4 3|=-60+126-66=0
8 -1 3

. Points A, B, C and D are coplanar

Here |b-c—(a—d) b—a b+c—(a+d)
a—90 o a+d

By § B+y

b-a b-a b+c—-a—-d
=2 o o a+9d C,—-C, +C,

BB B+y

0 (-. C, and C, areidentical)

Hence given lines are coplanar
OR

D.R”’of normal to the planeare 5,—4,7
D.R”ofy—axis : 0,1,0

If 6 is the angle between the plane and y—axis, then

a,a,+b/b,+c c,

2 2 2 2 2 2
\/al +b; +¢; \/a2+b2+c2

sin 6 =

4
. Acuteangleis sin'| ———
¢ (mj

33

1% m

vom

vom

2am

vom

vam

vom

1 m

vam

1m

1m

vam



9. Let E be the event of getting number greater than 4

1 _
P(E)=§ and P(E)z% VotYam
Required Probability=P (EEor EEEEorEEEEEEor....) Im
2L ()L (), . |
337 3) 3] 3 m
2 2\ (2Y
25 1+ g + g o, o0 vm
292 ,
975 s n
OR

A={(5,6,1),(5,6,2),(5,6,3),(5,6,4),(5,6,5), (5,6, 6),}

1

— =—, — 3 3 1
P(A) 6x6x6 36 P (B) =P (getting 3 or 4 on the third throw) 172m
AnNnB={(5,6,3),(56,4 P(ANB)= 2 _ L 1Y
m _{(7 b )’(7 b )} :> ( m )_6x6x6 108 2m
/Ay PANB) 1 |
BA= "pa) T3 "
10. L — cos XX ) _ cos” x° 1 1
) ety = X—x" x*+1 m

-1 l_Xz
=T — COS T 1m
=m—2tan 'x I m

Cdy 2
Codx 1+ x? Im

34



1 . 1+x X
_1{ . 1+X} X
Letu = cos Slnwf 5 ;, v=X

y=u-tyv
&y _dudv .
dx dx dx 2m
u = cos ' <sin I+x cos' | cos-| = I+x

= = . _— 1

| 2 2 2 2m
_ T 1+x
2 2

du 1 )
e L e (1) Yam

dx 22 1+ x
v=x"
. logv = xlogx
lﬁ:x-l+110gx:1+10gx
v dx X
dv . .
d_x:X (L4108 X) oo (ii) 1% m

dy 1

— = — ——— +x*(I+logx

dx 22 Jl+x (1 log x) /2m
dy 1 3

—_ :__+1:_
[dxjmx:l 4 4 /2m

35



12.

% 2sin X

I:IWdX

0

A
!

A
= J.de

0

Adding (1) and (i1),

% %
21 = J.ldx = [x]o
0

=1 =

n
4

%

T

2sin (g— x} N 2cos (E_ x}

(R FS

OR

2
I = ||xcos(mx)|dx

0

o

_ [xsinnx}%

T 0

X cosmx dx —

X cos T X dx

NG NN

T T

1
Asinnx X sin 7 X
fonmx g, [xsnmx
0

3

dx | using j x)dx =
0

a

jf(a—x)dx
%+3J-A—Sin7tx
hohoo T

1 1 % 1 1 %
= —+—[cosnx] + —+—+—[cosmx]
0 T T VA

2n

1
2n

2n  w?

= L_Lz + i+—+O
2n w 2n

_ 5 1
2n w?

36
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1% m

1m

1m

vam

1m

1% m

1m

vam



14.

= I(\/cot X +\/tan x) dx

COS X + sin X
:J dx

4/sin X cos X

COSX+SII’1 X)

d
'[\/1 1 2smxc0tx) )

SH’IX—COSX

—\/_I\/l COS X + sin X dX

Put sinx—cosx=t = (cosx+sinx)dx=dt

-.Izﬁj

2s1n 't+¢

ﬂ

2 sin”' (sin x —cos x)+¢

I=IX_1 _[1— x+1 dx
XiX +1i Xin-i-li

_ J- x+1 dx
xix +li
=x-1I

x+1 A Bx+C 1 1-x

Let =—+ =—+
xix2+li X x> +1 x x2+1
g 1_j—

dx logx—;log‘x +l‘+tan X

g I:x—10g|x|+%log‘x2+l‘—tan1x+c

37

1m

1m

vam

vam

vom

vam

1m

vom

1m

1m

vam



A (25 12 34 20

15. B | 22 15 28 15
C\l26 18 36 5
850
= | 805
970

Any relevant value
tan "' a-b tanE =
6. a+b 2

X
a+b—atan25+btan2

= COS

X
a+b+atan25—btan2

a(l—tanzxjvtb(
O 2

DO | > [Do | M4

= COS

a(l+tan2xj+b(
2

= COS

,|acosx+b
— COS {———
a+bcosx

38

1% m

1% m

1m

1% m

1m

vam

vom

vam



17.

OR

x—2+x+2
~ tan x—3 x+3 _ T
_x—2.x+2 4 12m
Xx—3 x+3
L 2x*-12 T
= tan _—5 =Z 1Y%2m
2x% —12 , 7
\F
= X = ./—
2
For writing no solution as | X |<1 2m
2 0 2 0 1 5 -1 2
A'=|2 1 3 2 1 3|=[9 -2 5 2m
1 -1 0 1 -1 0 o -1 -2
5 -1 2 10 0 5 16 0 O
A*-5A+161=|9 -2 5 |—=|10 5 15|+| 0 16 0 I m
0o -1 -2 5 =5 0 0 0 16
11 -1 -3
= -1 9 -10 1
m
-5 4 14

39



18.  Takingx fromR , x (x—1) fromR and(x+1) fromC,

1 X 1
— w2 (v _ B
A=x"xx-DEx+1)| 2 x-11 -
-3 x-2 1
C,>C,-xC,; C,»C,-C,
1 0 0
= xX*x*-D[2 -1-x -1 I m
-3 4x-2 4
-1(1+x) -1
— 2 (x% -1 1
D e g 2m
= 6x° (1-x7) vm
dx . .

19. Eza[—Zsttsm2t+2c0s2t(1+c0s2t)] Im
dy : .
Ezﬁ[Zsm2tc0s2t—(1—c0s2t)-2s1n2t)] lm
dy (dy /// dx) PB(2sin4t—2sin2t)

2 axi_ 1
dx \ dt dt ) « (2 cosdt+2cos 2t) Vol m
B 2cos3tsint f
=—————=—1tant 1
o 2cos3tcost o /2m

SECTION-C

20.  y=2+x (i)

y=2-x (ii)

x=2 (i),

40



21.

y, is the value of y from (i) %

7 o
and y, is the value of'y from (i) m/*}’,/« ;
(o) " /{:’ : x 2
2 ™S
SN
Required Area = J(Y1 ~y,)dx \ I m
/(‘ &y )
| r\/{f “t correct graph 1+1+1 m
2
= j{(2 +x)- (2 - x)pdx correct shading I m
0
2 2 2
=2J.xdx=2{—} vm
0 2 0
= 4 sq. units Yam
Let the equation oflinebe y=mx+c¢ 172m
the line is at unit distance from the origin
Le. O+c =1 = c= l+m2 1% m
1+m’
. y:mx+1[1+m2 .................................. (1) Im
dy
— =1m
dx Im
dy dy\’
Ty=x—+.[1+| —
Y dx (dx} Im
OR
y 2
1+3| =
dy _ x*+3y" _ [XJ ...................... (i) I'm
dx 2 xy ) [y}
X

41



Differential equation is homogeneous

Puty=vx
N A v+xﬁ 1Y,
dx dx >m
dv  1+3v?
\4 —= I m
X 2v
dv  1+Vv?
X — =
dx 2v
2v dx
= dv=| —
J [1+V2J X I'm
= 10g‘1+v2‘:10g|x|+10gc I m
= 1+Vv’ =cx
2
= H{XJ =cx ofr X’ +y ' =cx’ Yam
X
22.  Let x be the manhelpers and y be the woman helpers
Payroll: Z=225x+200y Im
Subject to constraints :
x+y<10
3x+4y>34 Yax4 =2 m
o
8x +5y>68 —
x>0,y>0 .
correct graph : 2m
& el
(e (;,"/3 \Jf(
W, @

42



23.

At A (0, %} Z (A) =Rs. 2720

AtB(6,4), Z(B)=Rs.2150 Minimum
34
AtC(?,OJ, Z (C) =Rs. 2550

Minimum Z = Rs.2150at (6, 4)
[Feasible region is unbounded and to check minimum
ofZ, 225x + 200 y <2150

corresponding line is outside of the shaded region]

Equation ofplane passing through (1, 0, 0)
a(x—1)+b(y—-0)+c(z-0)=0
or ax+by+tcz—a=0...cccmiiiiiiniireennn (1)

Plane (i) passes throgh (0, 1, 0)

T
Angle between plane (i) and planex +y=31is —

i a+b
cos — =

4 fa+b*+cP 2

3 a+b

1
= =
V2 fa4b2 e 2

= a+b=,a’+b*+c?

= 2a=.2a"+c> (using ii)

43

Yam

Yam

1m

vam

Yam

1m

1m



. Equation (i) becomes
a(x-1+a(y-0)t~+2a(z-0)=0
= X+yi\/52—120

D.R" of the normalis1,1, £ V2

24.  Let E, E, and E be the events such that
E, : students residing in hostel
E, : students residing outside hostel

E, : students getting ‘A’ grade

40 50
P(E1 = ﬁ’ P(E/E1 = ﬁ

60 30
P(Ez) = ﬁ , P(E/Ez) = ﬁ

P (El) -P (E/El)

PE/E)= 5 E) P (B/E,) + P (E,) P (E/E,)
40 50

1005100
40 50+30 60

X X
100 100 100 100

25. Let y=(fog) (x) [sayy=h(x)]
=flg(®)] = f(x*+5)
=2x*+5)-3

=2x3+7

44

1m

vom

vom

1% m

2m

1m

1m

vom

2am

2¥am



26.

-7
3 x=3/y2 —h(y) Yom
" (fog)‘1=31/X;7 Yam

OR

Let (%, y) be the identity element in Q X Q, then

(a,b) * (x,y) = (a,b) = (x,y)*(a,b) ¥ (a,b)eQxQ 1% m

— (ax,b+ay) = (a,b)

= a=ax and b = b+tay

= x=1and y =0 1 m
(1, 0) is the identity element in Q x Q Ym

Let (a, b) be the invertible element in Q x Q, then

there exists (a, B) € Q x Q such that

(a,b)*(a, B)= (0, B)*(a, b) = (1, 0) 1’2m
= (aa,b+aB)=(1,0) 1m
= oc:l, B=—E
a
. i (1 b
the invertible element in A is (—, — —J m
a a
fx)=2x-9mx*+ 12m*x+1,m>0
f(x) =6x*— 18 mx + 12 m? I m
f'(x) =12x—18m Im

For Max. or minimum, f(x)=0= 6x*— 18 mx + 12 m? =0
= (x-2m) (x—m) =0

= X=mor 2m I m

45



Atx=m, f'(x)=12m— 18m=—-ve = Xx=mis a maxima
Atx=2m, f'(x)=24m—-18m =+ ve = x=2m is manimum
p=mand q=2m
Givenp’=q > m’=2m = m*-2m=0
= m=0,2

= m=2 as m>0

46

1m

1 m

vam

vom



