Senior School Certificate Examination

March — 2008

Marking Scheme — Mathematics (Delhi) 65/1/1, 65/1/2, 65/1/3

Ceneral Instrnctions

b

The Marking Scheme provides general guidelines to reduce subjectivity in the marking, The
answers given inthe Marking Scheme are suggested answers, The content is thus indicative.
If'a 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.

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

In question(s) on differential equations, constant of integration has to be written,

If a candidate has attempted an extra question, marks obtained in the question attempted

first should be retained and the other answer should be scored out,

A full scale of marks - @ to 100 has to be used, Please do not hesitate to award full

marks if the answer deserves it.
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(i) Ifacandidate writes that the given o peration is not a binary operation, give full credit

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

SECTION “A’

SECTION ‘B’
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(i) Ifthe candidate verifies that the * operation is commutative but not associative, full credit

may be given
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14 Cietting LHL =35
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6. x=sni = EX— =3 cos 3t , {x} _g.—_
dt F

dy =
= = —— =-—25in 2t
v =cos 2t at
dy —2 sin2t
dx 3 cos3t

dy —g sinT
[E];.-E -3 cosﬂiﬁf;
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This is a homogeneous Jifferential equation

d
Let y=vx :>_y=V+Kd_v

dx dx

v+xd—v - x"(vzul)=v1—]

dx v ¥’ 2y
n dv  vi-1-2v? 147
dx 2y 2y
pre- 3 __."'_Y.?d\.f: - E?E.
14w X
In:ng.|l+v’"|=—i+c:-g1:s(|+I{:-g~';=1t.‘rg-E
X
) & y' e
+vi== i+l = 2
X W

= x'+yi=ex

whenx=1,y=1, = ¢ = 2

%yt 0
OR
dy _2Zy-x
dx 2y+x
dy dv
Y= VK = = = VX —
dx= dx
S dv _ x[EV—I]
X \{[2\*-1]]
dv _ 2v-1  2v-1-2y -y
dx 2v+1 v+l
e P (|
2yl
T
11; +1 dv = _Elf_
2yt —v1 X
1 dv-1+43 dx
= - {:h.r = -
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19,

20.

l 4y —1 3 dv dx
2 2yt v+ S D gL X
2
1
4 R
—~log | 2v* =v+1| + = x—=tan” = — log x +¢
g | ] 7 7 g
4
2y*—; ? 3 4y —
llt:tg y ?” = tan " =—Jegx+o
2 —v'r_ J’?x

3 a3
whenx=1,y=1 = c=%lng2+—tan =

Biire 7

The given differential equation can be written as

d 3
&Y+ sec’x y = tanx- sec’x

dx
LF =g"*®

. Thesolutionis

L je““‘" .tanx - sec’x dx + ¢
Lettanx=z = sec’xdx=dz

: Ie"‘“" tanx see’x dx = _[z e'dz+c

= get—etec=e"(z-1)+c
ye"r=g"* (tan x-1) +c
or y = (tan x-1) +ee"™*

Let c=xi+y]+zk
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Itis given thataxc=Db
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ij ok
gxe =11 1 1| =il-yl=jlz—x)skly=x)=0itj-k
X y 2
e (I+1)m
= 2-y=0= y=z -z+x=1,x—y=]
33:3‘1—1.}":}(—1 7,
Also, EIL =3 = x+y+z=3 4 m
; & A, Y
- Xtx-l+x-1=3 = I—A
(1+%)m
= z—y~z =>E—5?+3ﬁ+5ﬁ
3 3 BJ 3
OR
-+ = —~F -k -+
a+b+¢ =0= a+h=cg L m
= |4 —|—J_b +38+b= c I m
9+25+2 |a | |b|coss =49 . I'm
2:3:5cos8 = 49-34=]5
Im
1
g —  — =E
= cos8 3 =0 A
—# fal o Ll e iy L4 A
2l Here a;= +31 +5] 47k by=i-2j+k
Im
-k Jll‘u .I':. N =h _:\ .I:. LY
gy=—r—j=%k, ba=%i—6]+k
=k —* =
[il:—ﬂi ‘(b]xhz)
Shortest distance (SD) = —— ' -
b|}<b2
#
a2—a1==4i—6]-8k b
8




22,

Finding B h_? = 41 +ﬁj+3£

_ |16-36-64] 116

1

OR

J116 ~J116
A general point on the ling
X+2 v+l s z—3 ~% is
3 2 2

%x=3h-2, y=2h-1, z=2k+3
Its distance D from (1,2,3) = 3./
- (2] = (B A-3F + @x-3F + @A)

= A=0ar A= E
17

7707,

= 4116

. 56 43
', The points are [u—— HIJ or (—2,—].3]

5

| 1
P (a doublet) :TS_ == ..IFJ:E1 '&’:E

|

L . 5Y
Probability distribution is given by [E * —] J

B

Let X be the number of successes and P (X), the
corresponding probability, where X takes values from 0 to 4

- The distribution is
| x 0 | 2 3 4
|
625 500 150 20 %
P(X) 71296 1296 | /ﬁégﬁ zfﬁgﬁ /1296
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SECTION *C’

o p '
LHS : A= | o p? ¥

Pty y+o o+p

(5

a P (
= 2 2 2
Ry > Ry +R, = A=| ¢ P ¥ 1%m
o+f4y oty atP+y
a By
= (atP+r) o’ B o Yam
l A
Applying C, — C, -C, and C,—=C,-C
a-p  B-y y
A= (atPty) o' =B -yt o2 I+l m
0 0 1
1 1 ¥ |
=(wtB+7)(@=B)B-y) |etp Bry 4 fim
o 0 1
Expanding by last row to get
A= («=P)P-v)y-a) [@+p+y)=RHS lm
Figure I m
Let £ CAB=9
= X=2rcosB, y=2rsin® Ilm

Area A= x-y = 4r'sinBcosd = 2r'sin20 Im

dA - dA
=47 cos28;,—=0=>0="
6 I co T A Im

10




d*A s 2 = z
(dﬂz} = (HEr sin2 EL% =-8"<0 I m
ﬂr-’}:;

. Ads maximum, gt 9 =
% I m

—. x=y — Rectangle is a square

OR
Figure I m
AADE~AABC = A=E_ L
h R
R
— % (h—h‘)
Volume V of cylinder is given by
Verr’h'=xn %:- [hj +h"* - Ehh‘]h' 2m
i—: I}: [h +3h‘3 —4 hh'|; Zh 0 = 11'=% I m
ﬁ‘_::= “Rz[ 41+5h]—-——[—4h|2h}_— | m
dh h?
.V is maximum at h'=—
.. Height of cylinder is %h I m
Figure I m
1Y Point ofintersection, X = *Il; I m

/“ The required area= [+ 11
e A
!

m(_dx+2_l-\/——:~. dx

ol
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[Note ; Ifthe candidate finds the other area and gets the
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full credit may be given|

¢ la—x e ¢ ad r o oxd
26 |=j“\/ﬂ+:: dx = :[—-—~_.ﬂ:_3;._:f!x :.{—_v’? _"xj 2 Lﬂf q"_,z_
] [

I, is even function and I, is odd function

27, The equation of plane passing through (-1, -1, 2) is
a{xtl) +b(y+1)+c(z-2)=0 wherea b, ¢
ared.r" of pormal to the plane ... (1)
() is | to2x+3y-3z2=2 and SX—4y+z=6
. 2a+43b-3c=0

and Sa—-4db+¢=0
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5] g

o .
-0 -17 —23
The d.r* of normal to the planeare 9, 17, 23
. Equation of plane is
O (x+1)+ 17 (y+1)+23 (z—2)=0
— Ox+17y+23z=20

OR

The equation of plane passing through (3,4, 1) is
a(x—3)+b(y-4)+c(z-1)=0
It passes through (0, 1,0) = -3a-3b-c=0

— 3Ja+3b+e=0...... ()

. . x+3
The planeis parallel to the line 2 e =

= lineis | to normal ofthe plane

o ane - S e B s G s e (ii)
From (i) and (ii) : 2 = a5
B -13 15
— Thed.rare 8, —-13, 15
¢, Equation of plane is
B(x—-3)-13(y—-4)+15(z—-1)=0
Bx— 13y + 152+ 13=0
Machine A Machine B Max available
Area needed 1000 m? 1200 m? 9000 m*
Labour Force 12 8 72

Daily Out put 60 units 40 units
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Let xand y be the number of machines A and B respectively
Cietting the constraints

1000 x+ 1200y < 9000 — X+ 0y < 45

1a+%m
12x+8y <« 72 = 3x+2y < 18
x>0, y50
Total output P = 60x + 40 y Im
The vertices of feasible region are
\f
#
® 1 9 45 15
D(ﬂ,ﬂ), AEGIUJ, B [I: "ﬁ‘J: c(ﬂ, /z‘)
Correct graph 2m
P(0,0)=0 ™
P (6,0) =360
15y ..
P [D,-{J =300 ! Im
(
P [QEJ = ﬁDx-g—+:§:~<4ﬂ
4 8 4 8
= 135+ 225= 360 J
.. Pisequal 360 at A and B
29 LetE , E,, E, be the events of a vehicle be a scooter driver,
car driver and truck driver
Let A bethe event of a vehicle meetin g an accident.
< I t 1
| {EJ = & P(Ez} = 3! P{E]} = 2 (1+4)m

14
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16.

QUESTION PAPER CODE 65/1/3

EXPECTED AN SWERS/VALUE POINTS

Same as Q. No. 4 of set 65/1/1.
Same as Q. No. 3 of set 65/1/1,

Same as Q. No, 1 of set 65/1/1.
Same as Q. No. 2 of set 65/1/1,
Same as Q. No. 6 of set 65/1/1.
Same as Q. No. 5 of set 65/1/1,
Same as Q; No. 10 of set 65/1/1.
Same as Q, No, 9 of set 65/1/1.
Same as Q, No. 8 of set 65/1/1.

Same as Q. No. 7 of set 65/1/1.

Same as Q. No. 19 of set 65/1/1.
Same as Q. No. 18 of set 65/1/1,
Same as Q. No. 21 of set 65/1/1.
Same'as Q. No. 22 of set 65/1/1.
Same as Q. No. 20 of set 65/1/1.
Same as Q. No. 13 of set 65/1/1.

Same as Q. No. 14 of set 65/1/1.

SECTION “A’

SECTION ‘B’

16




18. Same as Q). No. 16 of set 65/1/1.

19, Same as Q. No, 11 of set 65/1/1,

20.  tan” (2x)+tan™ (3x) = %

= 6x2+5x—1=0

= {x+]){6x—l)= 0

= :|:=l and x=-1
4]

I
Rejecting x=-1, togetx= 8

2t 1= I—&—dx = j x5in® xdx o ()
< Sec X cosecx A

? I=j- (—x)sin® (m=%)dX ..o (i)
Adding (i) and (ji) to get

21 =% Isinzxdx = % (1-cos2x)dx
Lt

O —

1:[ sinlx:|z n’
l: — | x - = —_—
2 2 2

17

1+¥am

lm

Yam

lm

Im

lm




YLm

I -]
22 ¥y = Yx*+1-log [l+ 2 H}:ﬁ_mg{—-___” A ”J
o X X =

dy 2x X ]

= e—— -l I

dx 240" +1 1++/x% 41 x* Vi

x x xz—-(l+-\-":-c2+1)xm]

NS N e x*Vx? +1

Il

el __ X g x2—(wx“+!+x]+l)

\n"’x1+l _]+"|,l'x:+] xz-uf[xi_‘.] Im
= % _r X X —alxielextoy

VT4l | 1+4/x2 4] x4
. +_ X _ x40 |

41 _I+J:_c—2+l % +1 I'm

X _ 1 _ X4l Wkt

A - = . ‘/
S B (| Xvx"+1 X 2m

l+a*—p? 2ab —2b
23, A= 2ab I-a®b? 2a  |; Ry =R, +bR, toget Im
2b —2a 1-a? - p?
+a b 0 —b(i+at+b?) 1 0 b
A=| 2ab 1—=a’+b? 2a = (l+a"‘ -kbz] 2ab 1-a® 41 2a Vi
2b —2a 1—-a*=p? 2b ~2a I—a:—lzi’I
18




I 0 0
Applying C, — C, +bC, tngeti\=([+a”+h3} 2ab 1-a’-b* 2a(l+b?) 21
2b ~2a  l-a’+b*

= (l +a’ 4 hz)[(l +b’ _“:)2 +4a” (] +b:)]

Zm
= (l +a’ 4-!31)[(]:—334- If)"'] =(i+ﬂ‘2 + b!)1
[_]T-_x_:sj_u*{ di. I_J{;r }.s.m.rr :-.} I
28,  1+cos’y b 1+cos® (z —x) Lo
t TSN X -Xsin X
| = dx
_f | +eness | m
2 =n [ T g = —n [ IRE gy 141 m
* 1+ cos'x - 14+cos'x
] s 1 — 1T 1_';2
= - @ |tan” {cosx])| = =qt| ——=| ==
| ( o L 4 4] 2 | m
l - £ ]
1 m
25 Correct Figure [ m
. Point of Interection : x=1 1m
At
The required area
ﬁ.\.(_‘f‘!j !
/— x. =2 [an:a ODAO+ area DC!—‘&D]
F -
o & ( *jf;;f, c | |
\ [} frf/j_zfu,‘ / e
W AL i R 1 — B
i [_I"I)_-r}..l = 2 |7_|.1..|4“(3{—~3)A[.‘]H+J1‘I4-'KthJ En]
n )

b

— l = -

o 2 P‘ 21'{(4—(;{—-2)“ +2sin ™ ui| +2 ‘%\.."4—;{2 + 2 sin ,_x_‘
L il -

i 2 1y

15




26,

27

29,

= ~ \f3+4 sin ’[—%J—rlsin" (—1)+4sin™ 13-4 sin '

Same as Q. No. 29 of set 65/1/1.
Same as Q. No. 27 of set 65/1/1.
Same as Q. No. 28 of set 65/1/1,

Same as (). No. 24 of set 65/1/1.

20
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9.

QUESTION PAPER CODE 65/1/3

EXPECTED ANSWERS/VALUE POINTS

Same as Q. No. 5 of set 65/1/1.

Same as Q. No. 4 of'set 65/1/1.

Sameas Q. No

Sameas Q No

.1 of'set 65/1/1.

2 of set 65/1/1,

Same as (). No. 3 of set 65/1/1.

Same as Q). No

.7 of set 65/1/1.

Same as ). No. 8 of set 65/1/1.

Same as Q. No. 6 of set 65/1/1.

Same as Q. No. 10 of set 65/1/1.

Same as Q. No.

mame as Q. No. 13 of set 65/1/1.

Same as Q. No,

Same as Q. No. 11 of'set 65/1/1.

Same as Q. No. 16 of sel 65/1/1.

Same as ). No.

Same as O, No.

O of set 65/1/1.

14 of set 65/1/1,

18 of set 65/1/1.

|9 of set 65/1/1,

SECTION A

SECTION ‘B’

21




20.

21,

Same as Q. No. 22 of set G541/

Sameas Q. No. 21 of set 65/1/1.

Same as Q. No. 20 of set 65/1/1,

| X—l =1 K"I-J
+ tan
X-2 X+2

LHS = tan

L. SN
3 ' e g

IFa candidate has attempted this question fill credit may be given,

1

1_':-::m" (I —x +x3)dx = T!Lteu'l" T—_Thdx

I |
= _[I.an"' X dx + jmn“J (l—x]dx
4 [+ ]

22
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1 |
jtan 'xdx + Iian" [1-(1—x)]dx -
1 1]

| 1
Ejtun" xdx =2 {xlan 'xrﬁ—l _2x! dx
A I 2 2 Hx

l

2 [[x tan'x | —-;— {log (1+x3)}f']:| Yo+ Ve m

T I T
E{jz——ilng?jlz-i- '-.lugz A m

SECTION ‘'C

a-+b+2c a
A= C b+c-2a b
c a c+a+2b
2(a+bc) a b ‘
Applying C, - C, +C, +C, toget A= | 2{a+b+c) b-c+2a b 7 m
?(a+b+c] a c+a+2b‘
1 a b
= 2(a+b+c) {1 b+c+2a b  m
1 a c+a+2b
Applying R, -R,-R,: R, - R, —R, toget
|1 a b
A=2(@+b+c) |0 atb+c 0 5 h
0 0 at+b+e
= 2{a+b+c) = RHS I'm

23
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i’

= i-S+fit:'|::=—3-3-l-4:t
3 - 3

H

Correct Figure I m

Point of Interection : x =4 lm

T T——

Area of shaded region jz [x dx + Itlﬁ—[: ~4 )% d=

2 %T Xx—4 2 P "
e S I A16—(x—4 -+ 8 sin
3[ | [ 7 ( } 4 -‘ 2m

Ja

\_?.f 2m
= ;- (8 + 37) sq. units
T Xtanx *oxsinx
I: —_— =
3, ﬂjscuxﬂanx ;[H—sfnx Tm
I:I(n x)sin (rx— x) __J’i:rzsinx—.xsinx . -
y  l+sin (;-;Hx} A I +sin x
rosinx T !
3T =op [ BRE o o (A
ﬂ:;!-Hrsinx 4 n”[ I-r‘sinxJ ; Im
T | —sin x
. B e L )
= ![ cos’x J : tm
= [(x):f—{tanx—sccx};j
I'm
= nxn—n[ﬂ+2]=n2—2n=n(?t—2)
= g (E_EJ [ m

24



26,

27,

28,

29.

Same as Q. No. 24 of set 65/1/1.
Same as Q. No. 28 of set 65/1/1.
Same as Q. No. 29 of set 65/1/1.

Same as Q. No. 27 of set 65/1/1.
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