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GENERAL INSTRUCTIONS

iven in the marking scheme are TEXT BOOK, SOLUTION BOOK

. The answers g
and COME BOOK bound.

ch is different from one given in the marking

o |f a student has given any answer whi
(rigorous) such answers

scheme, but carries the prescribed content meaning

should be given full credit with suitable distribution.

3. Follow the foot notes which are given under certain answer schemes.
nd if the candidate writes the appropriate formula
( for the stage mark 2*) and 2 marks (for the
h that stage. This is done with the
g the formule

_ I a particular stage is wrong a

then award 1 mark for the formula
_ This mark ( *)is attached wit

stage mark 37)
who did the problem correctly without writin

aim that a student
should not be penalized.

if the solution is correct then award full méu

5. In the case of Part B and Part C,
art of the solution is incorrect.

directly. The stage mark is essential only if the p

6. Answers written only in Black and Blue ink should be evaluated.



PART-A

1. One mark to write correct option and corresponding answer.
2. |If one of them (option or answer) is wrong ,then award zero mark only . A
3. Instead of 1,2,3,4 it one writes a,b,c, d then marks should be awarded .

[ Q. [Opt | Answer Q. N [opt| “Answer
Nolion| ~~~~~jo jim}
9 1 |21 21 4 |1
RN 2 | 3 |, —3n
S— ' 4
HEREE 23 | 4 [P+y=a
|8
4 | 4 |xoyplane 24 2 |8V5m
5 11| (), Gi),(iv) 25 | 4 |2
i 2 2
6 | 3 | no solution 26 log
7|3 |#=0ory=0 21 | 3 |27le
X and y are parallel
8 2 3 28 1 |-z
1 1 -1
4 4 E(x4 + x2 4 1) 2(4x3 + 2x)dx 2 2 [_25 3 ]
10 | 3 | —tanx 30 3 1
(ZS.E)
1| 1 |xdx+ydy=0 M| 2 |Gm— q)+ AF.m— q) =0 |
12 | 3 [is aperpendicular bisectorofthe | 32 | 3 |x*—y*—2xy=c
line joining z;and z,
13| 3 [60° I
|m|
14 | 4 |an asymptote parallel to y-axis 34 | 3 | maximum height of the curve is
1
\an
15 | 3 | has only trivial solution only if rank | 35 11 \
of the coefficient matrix is equal to k
the number of unknowns
6] 2 (9 36 1 1@2,)
17 | 2 |(6t°, 8Y) 37 | 4 | Fermat's theorem
18] 1 [-16 B | 2 1(4,4),(4-9
19 | 3 [ifpandqaretwo statementsthen | 39 | 1 |6
p © qis a tautology
20| 3 {9n 40 1 1(1,1,2)




PART-A
B

1. or-emarktouieoorredopﬁonandoorrespon&nganswer.
2. Hmeofmem(optionoranswer)iswrong,menawardzeromarkomy.
3. Instead of 1.2,3.4 if one writes a.b.c.d then marks should be awarded .

| Q.| Opo | Answer Q | Opti Answer
INo! B | N°§ on |
1 | 3 | maamum height of the curve is 21E 3 §=00ory=0
‘% | or ¥ and y are parallel
2 3 | no solution 2 | 3 | it pandqare two statements
' then p « qis a tautology
3 3 | has only trivial solution only if rank B 2 i 3
' of the coefficient matrix is equal to
' the number of unknowns g
4 i a perpendicular bisector of the 4 4 |2
' ine joining Z; and 22 . i
5 3 |x-y-2y=¢ '25] 3 9n
6 1 1@.) % 1 |1
! -1
| k
7 11 (). (m), (v 21| 2 L
. Y. (_)() : bgk
B 2 (44,44 28 4 1
9 3 -89:35 22 1 |{xdx+ydy=0
: 4 '
10 2 |(6r,8y | 1 |-16
1n, 2 |9 31| 3 |-—tanx
: |4
2] 1 |21 2,116
13 3 |276 3, 4 |1
1 [(1L1.2) M| 4 X2+ y=d?
T15 1 1 '
P15 4 -E(ﬁ"’r"' DA + 20)dx 35 | 4 | Fermat's theorem
- -
{6 4 |xoyplane % 2 [2 —1]
I — =3 3
(173 3= 37 | 4 | anasymptote parallel to y-axis
| | 8
8| 2 |Gm-e)rArm-g)=0 B 1 1
i g i - —_———
I m]
1181 2 18/5x ¥ 3 |252)
i i § S




Note: In an answer to a question, between any two particular stages of marks
(greater than one) if a student starts from a stage with correct step but reaches
the next stage with a wrong result then suitable credits should be given to the
related steps instead of denying the entire marks meant for the stage.

B PART B Mark
41 ||A] = —11 1
. [-5 -2
adjA = [_3 1] 1
: -11 0 ) 1
A(adjA) =
(@djd) =1 o~ _1l
. -11 0 1
djA)A = .
(@dj)d =1 oy |
0 -11
A(adjA) = (adjA)A = |A]] 1
42 |[A=0 2
Ax #0 2
The system is inconsistent (or) no solution 2
43 AB+ BC+ CA=0 1
| )
They form a triangle 1
'
To write, dot product between any two vectors = 0 1
Note: One can take the vectors in a different way and solve the
problem
. (31 - 2
i) centre : (2 1, 1) ‘ ‘
the coordinate of B is (4, -2,1) % 1 'i




M4 )= .t;;;hz.._:;; o taxta,=0

P = a‘x' + u‘i.._l!“‘ + L taat = 0

fP(:\= @I+ 2¥ '+ o tazt a,=0 »
L PE=0
It —

7 a

{

5. ~ i

x = v2(cosx + isinm)V*

= |

=+2cis Qkx + o)t

%

=VZcis@k+ D7 ,k=0123 i

%46 ;Em.ofmetangentisy=2x+1oranyomerbnn
| Egn. of the normal is 2x+4y-9=0 or any other form ;
! ]

|| Mote: This problem can be done by using either Cartesian form or |




I I
R
47 _dz = 3x2 - 3
dx
1
2
i_Jf = 6x
dx?
2 1
Q =0=>x=0
dx? ¥
concave down or convex up in (—=,0)
. 1
concave up or convex down in (0, =)
(0,1) is the point of inflection 1
48 | The degree of the function is 0 3*
du N Ju 0
*ax T Yoy q*
Note : one can solve this problem either by using Euler’s theorem
or by direct differentiation method.
L
f49 Iy = slcos"x sinx + §I3 3*
I, = 2 cos?x sinx + 21
3 = ;cos“xsinx+ 71 1
I, = sinx
' 1
_ 1 4 . 4 2 . 8 .
Iy = = cos*x sinx + —cos“x sinx + — sinx
5 15 15
1
Note : one can do this problem by substitution method also.




51

plalp>a|a-P
Tl 7| T
TIF| F

T
T

“FlT | T F

F| F T T
Each column or row - one mark

Towrite, p—>q&q —p are not equivalent

Note: 1) Instead of T & F one may use 0 and 1 (or)1and 0

2) the order of rows and columns need not be same

as in the scheme.

52
)

e1*€2=0©2
e1*€2=©&4 |
1

e1=©z

axal=al*a=e
alx (@) t=(@")7+ al=e

a= (@9




E(x) =22 (o) 7 3
54 |p=645 0=33 1
p(-o<z<c) =0.99  orany other form 1
c= 2..33 2
x=T72.19 z
55 | G= 4i— 2j—5k 1
@ |7=%3-2-5k 1
P (B— 7 - k) =45 Z
4x — 2y — 5z = 45 or any other form 2
) f(x) is continuous on [1,4] 1
f(x) is differentiable on (1,4) -1
t/(x) or f/(c) = ———f@i__f(l) z
f(4) = 16 >




PART C | \ Mark

11 1 2
2 1 22 2
A1 4 2
~ (1 1 1 2 R
o -1 -4 -2 Ro— R, — 2R,
0 1A 4-A 22\ ) Ry = R;— AR, 2
~(1 1 1 2
0 1 -4 -2 0
0 0 31. 0 R3 s R3 - le
case(i) A=0 1
p(A)=p(AB)=2
The system is consistent and has infinitely many solutions. 1
casé(ii) A£ 0 1
p(A)=p(AB)=3
. . . . 1
The system is consistent and has unique solution
Note : one may use different type of transformation to get the
echelon form
57
Rough diagram 3
OP = cosAT + sin A] 2
0Q = cosBT + sinBj
OP. 00 = cosAcosB + sinAsinB
OP. 5§= cos(A — B)
cos(A — B)= cos AcosB + sinAsinB




i=1+27+3k

b=2i+3f+k

5=37— 2 +4k

Vector Equation

#=(1—-s)@+ 2f+3k) +s(2i+ 3]+ 1)+(31 —

2j + 4k)

z—1 (x—1)+iy
z+i x+i(y+1)

(-D+iy N x—i(y+1)
Tx+i(y+1)  x-iy+1)

x(x-1)+y(y+1)
x2+ (y+1)?

x+y+1=0

Note : one may simplify the result in different way.

(or) z
7= (4 27 +3K) + s+ J—2K)HET— 27+ 4k)
Cartesian Equation
x—1 y-2 z-3 .
1 1 -2 |=0 3
3 -2 4
2y+z-7=0 or any other form 2
59 z=x+Iiy 1
2




'f@ﬁ Rough Diagram 3
Aly
: .A?(zo,so)
50 m
X.' Y.'
25
I f"" > X
5m R
To write, x* = 4ay 1
Identifying the Point ( 20,50) 1
x* = 8y 2
Identifying the point Q (x; , 25 ) 1
X4 = 10\/—2_ -_:
PQ =2 x, = 20v2 mits.

61 | centre of hyperbola = (-1, -2) 2
centre of ellipse = (-1,-2) 1
a’=9 1
b? =1 1
Equation of ellipse is

x + 1)? + 2)?
G+1? O+ .
1 9
oo 2
3

2‘.




62 |other asymptote is 2x—y + k=0 2
combined equationis  (x + 2y —5) (2x—y + k) =0 2
Equation of rectangular hyperbola is of the form

(x+2y—5)(2x—y+k)+C=0 2
k=4, c=-16 1+1
Equation of rectangular hyperbola is
(x+2y-5)(2x-y+4)-16=0- 2
Note: Name of the unknowns and the process may be different
63 | Rough diagram . 3
y=x
(a, a’)
Q Identifying P(a, a°) 1
dy 5
dr 3x 1
Slope at P = 332 1
Equation of tangentat Pis  y—a® = 3a® (x-a) 2
x=a(or) x=-2a 1

Slope at Q = 4 (Slope at P)




64

Domain, Extent , Intercepts, origin
Domain (-0, 1
Horizontal Extent (-oo,«) }

Vertical Extent (—o,0)

X Intercept =0 y Intercept =0

It passes through the origin L
1
Symmetry : it is symmetrical about the origin
1
Asmyptotes : the curve does not admit any asymptote
Monotonicity: the curve is increasing in (—co,o) !
Special points: Concave upward in (0,0)
Concave downward in (~,0) 1
Point of inflection (0,0) -
A 3
Diagram
[65 Rough diagram 3
X
Point of intersection : ( 2
4
i 3 /2 3 2 *
: | g - 3
Required Area f i 6.r]dx
! :
2

Required Area =4,

Note : This problem can be solved by using y- axis also.




 ———

66 2
© rough diagram y
a
X
-a a
-a
x = acos3t ,y = a sin3t 2
& — _3acos?t sint 1
dt
9y = 3asin?t cost 1
dt
Length of the curve =4 [ 3asint cost dt (or) any other form 2*
= 6a 2
Note: One can use Cartesian form also
67 |dy  x*+3xy? 2
dx  y3+3x%y
1
put y =vx
dy dv 1
dx v dx
dv _ vi+evi+l 2
Yoo~ v3+3p
dx v3+3v p 2
—_— - v
x v+ 6v2+1

Y+ +xt=c

Note : This problem can also be done in variable seperable method




3*

A=ce

kt

¢ = 130000

A = 130000 e**

when t = 60, A = 130000 %%

Required probability =1 — )3 =¢ Ix

A = 197000
Note: All approximate values (100,10,1) are also correct.
e™*5 x (4.5)°
P(X=9)= *
(=9 L9 3
i) A=72 1
e~ 72 x (7.2)*
Required probability = Z?;:o Iz ) 2
i) 4A=99 i
13 e~ %9 x (9.9)*
2

15




70 | rough diagram | ™

1 -
volume of cone v =;1txz (a+y)

1 ;
=;7T(az -y*)(a+y)
V=0=y =§
when y = -‘; V<0

:55’7— ( volume of the sphere)

70 |i) closure axiom:

2i

To prove closure axiom

i) Associative axiom:

To write : addition modulo ‘n’ is always associative

iii) Identity axiom :
To write : identity element is [0]

iv) Inverse axiom :
To write : the inverse of [1] is [n — 1]

(Z,,+n)isagroup




