MATHEMATICS

CLASS XII
DESIGN OF THE QUESTION PAPER
Time : 3 Hours Max. Marks : 100

The weightage of marks over different dimensions of the question paper shall be as
follows :

1. Weightage to Learning Outcomes

S.NO. OUTCOMES MARKS PERCENTAGE OF
MARKS
£ Knowledge 31 31
2. Understanding 51 51
3. Application 18 18

2. Weightage to different topics/content units
(CORE TOPICS — COMPULSORY)

PART A
S.NO. TOPICS MARKS
L. Matrices & Determinants 12
2. Boolean Algebra 4
3% Probability 6
4. Functions, Limits and Continuity 7 -
3. Differentiation 8
6. Applications of 10
Derivatives
7. Indefinite Integrals 10
8. Definite Integrals 10
9. Difterential Equations 6
TOTAL 70

Note : A student has to opt for either Part B or Part C.
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PART-B

S.NO. TOPICS MARKS
L. Vectors (Continued) 6
2, Three-dimensional 10
Geometry
3. Elementary Statics 8
4, Elementry Dynamics 6
TOTAL 30
PART-C
S.NO. TOPICS MARKS
1s Partnership &
Z. Bill of Exchange 6
3. Linear Programming 6
4. Annuities <+
3 Application of Calculus o
in Commerce & Economics
6. Porbability 6
TOTAL 30
3. Weightage to Type/Forms of Questions
S.NO. FORMS OF MARKS TO NO.OF | TOTAL | PERCENTAGE
QUESTIONS |EACH QUESTION QS. MARKS OF MARKS
L Very Short 3 12 36 36
Answer Type
2. Short 4 10 40 40
Answser Type
4. Long 6 04 24 24
Answer Type

The expected length of answers under different types/forms of questions would be

as follows.




S.NO. FORMS OF QUESTIONS MARKS EXPECTED LENGTH
1. Long Answer Type 6 More than 5 Credit points
7.8 Short Answer Type 4 4-5 Credit Points
0% Very Short Answer Type 3 Upto 3 Credit Points

4. Scheme of Options

There will be no overall choice

There will be internal choice in any two questions of 3 marks each, any two questions
of 4 marks each any two question of 6 marks each. (Total of six internal choices)

5. Difficulty level of questions

S.NO. ESTIMATED DIFFICULTY PERCENTAGE OF MARKS
LEVEL
1. Easy 15-20
2. Average 65-70
3. Difficult 10-15

A questions may vary in difficulty level from individual to'individual. As such the assessment in
respect of each question will be made by the paper setter, on the basis of general anticipation from the
group as a whole taking the examination. This provision is only to make the paper balanced in its
weight rather than to determine the pattern of marking at any stage.

Based on the above design, there are two separate sample papers-I and II along with their Marking
Schemes, Blue Prints, as well as Question-Wise Analysis.




BLUE PRINT-I

MATHEMATICS
CLASS XII
Objective Knowledge Understanding Application Total
Form of
questions

Content Unit E| SA[VSA| E | SA | VSA| E |SA [VSA| E SA |VSA
Matrices and Det. - 3(1) - - 3 | e | - = 6(1) - 6(2)
Blooan Algebra - | 41 - - - - - - - - 41 -
Probability - | - - - - - | 3(1) - - 6(2)
Funs. Limits & Cont. | — - - - 4(1) - - - - - 4(1) -
Differentiation 4(1) - - A1) - - - - - 8(2) -
Application of Deri. - - - - 4(1) - 6()*| - 6(1) | 4D -
Infinite Integrals - - 4(1) 6(2) - - - - 41) | 6(2)
Definite Integrals - — 6%y | 4D - — | - - 61) | 4D -
Diff. Equations - - |3*M) | - - 3(1) - - - - - 6(2)
Sub Total — | 8@ | 93) | 61) |2005) | 12(4) | 12@) — | 3(1) [ 183) [28(7) | 24®)
Vectors (Contd) - 3(1) - - - - - | 3D - - 6(2)
Three-dimen. Geom. - | 41 - 6(1) - - - — - 6(1) | 41 -
Elements of Statics — | 40 - — | 4% - - - - - 8(2) -
Elements of Dynamic | — - 3(1) - - 3| - - - — - 6(2)
Sub Total - | 8@ | 62) | 6&1) | A 3(1) - — 13 | &) |123) | 12(4)
Partnership — |4 - - — - - - - - 41) -
Bill of Exchange — - 6(1) - - - - - 6(1) - -
Linear Programming - - 3(D) - - - - - | 3D - - 6(2)
Annuities - - - - 4(1) - - - - - A1) -
App. of Calculus in — | 4 - - - - - - - - A1) -
Comm. & Eco
Probability - - | - - )| - - - - - 6(2)
Sub Total - | 8@ | 6(2) | 6(1) | 41) 3(1) - — [ 3 | &) |12(3) | 12(4)
Sub Total — |16 | 15(5) |12 | 246) | 15(5) | 12Q)| — [12(2) | 24(4) [40(10) | 36(12)
Total 3109) 51(13) 18(4) 100(26)
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SAMPLE QUESTION PAPER - 1
MATHEMATICS
Class XII

Time Allowed : 3 hours Max. Marks : 100

General Instructions

(i) The question paper consists of three parts A, B and C. Part A is compulsory for all students.
In addition to part A, every student has to attmpt either Part B or Part C.

(i) ForPartA
Question numbers 1 to 8 are of 3 marks each.
Question numbers 9 to 15 are of 4 marks each.
Question numbers 16 to 18 are of 6 marks each.

(i)  ForPartB/PartC
Question numbers 19 to 22 are of 3 marks each.
Question numbers 23 to 25 are of 4 marks each.
Question number 26 is of 6 marks.

(iv)  Allquestions are compulsory.

(v)  Internal choices have been provided in some questions. You have to attempt only one of the
choicés in such questions. '

(vi)  Useofcalculator is not permitted. However, you may ask for logarithmic and statistical tables,
if required.

SECTION-A

273 10
L, IfA=[l 2] and1=( JFindxandysuchthat A’ =xA +yl.

01
2. Using properties of determinants show that
y+z x y
2
ArE & E| = (x+y+ z)(x— z)
x+y y z
5




10.

1)

A bag contains 3 red, 4 black and 2 green balls. Two balls are drawn at random from the
bag. Find the probability that both balls are of different colours.

A pair of dice is rolled. Find the probability of getting a doublet or sum of numbers to be
atleast 10.

Evaluate I \jﬂ 2tan x(sec x +tan x)d X,

e
Evaluate J- 3 dx.
\V3+4x—2x

Form a differential equation of family of all circles having centres on X-axix and radius
2 units.

OR

Show that y =cos (cosX)is a solution of the differential equation

2
—dTy——cotxd—y+y.sin2x= 0
d°x dx

Solve the differential equation

x-c—ll+ y = xcosx+sinx, given that y(n/2)=1

dx

Using properties of Boolean algebra prove that if
x+y=x+zand X' +y=x+2 then y =2

OR

Write the boolean expression for the following circuit
4 e by et ——

Simplify the expression and construct the switching circuit for the simplified expression.

lim 1 —cosXx4fcos2X
Evaluate "y

)

Differentiate sec (2x—1) W.r.t. x using first principle.




14.

I5.

16.

17.

42
Ifx = a(0—sind), y=a(1+cos0), find d_z at 9="7/>

X
Water is leaking from a conical funnel at the rate of Sem?*/sec. If the radius of the base of funnel

is Sem and height 10 cm find the rate at which the water level is dropping when
itis 2.5 cm from the top.

1
Evaluate : i
J- x*—5x% +16

/2

: J~ X sinX COSX e

Evaluate : ) S e o
OR
3
4-x

; : ——FF=dx
Evaluate : '1[\/;+ IR

I 1 1
IfA= by 20 , Find A" and use it to solve the system of equations :-

2 -1 3

x+y+2z =0
X+2y—z=9
x—3y+3z=-14

Prove that the volume of the largest cone that can be inscribed in a sphere of radius R is 8/27
of the volume of the sphere.

OR

A rectangle is inscribed in a semi circle of radius 'a’ with one of its sides on the diameter of semi
circle. Find the dimensions of the rectangle so that its area is maximum. Find also the area.

2 2
Find the area of smaller region bounded by the ellipse E 4- ? =1 and

the straight line +§ =1,

£ |

OR




19.

20.
21.

22

3
2
Evaluate j(2x +3x+ 5) dx as limit of a sum.
|

SECTION-B

Find the value of p so that the vectors §+23—31}, p/‘{—j+f<and 31— 4]+ 5k are

coplanar.

If b x T =€ x @ # o then prove that a+b =k where k is a scalar.

A locomotive driver travelling at 72km/hr finds a signal 210 metres ahead of him
indicating he should stop. He instantly applies brakes to stop the train. The train retards
uniformly and stops 10 metres before the signal post. What time did he take to stop the
train?

A ball projected vertically upwards takes ¢ seconds to reach a height h metres. If t'
seconds is the time taken by the ball to reach from this point to the ground, prove that

1 1
h=3 ott’ and that the maximum height reached is & g(t+t')

OR

A man rows across a flowing river in time t,, and rows an equal distance down the

stream in time t, . If vbe the velocity of man in still water and u that of the streem, show
that t:t, =Jv+u:Jv-u-

Find the distance of the point (1, -2, 3) from the plane x -y +2= 5 measured parallel to
o e EELPEI_EHL

2 3 —6
Two unlike parallel forces P, Q(P>Q) act at two points units apart. If the direction of
§ s reversed, then prove that the resultant is displaced through the distance

2PQ
Pr=Q

5 € units.

OR

A body of weight 25N is suspended by two strings of length 30 cm and 40 cm.
respectively. The other ends of the strings are fastened to two points in the same horizontal
line 50 cm apart. Find the tensions in the strings.




25

26.

19;

20.

21

22,

Two forces each of magnitude 20\/5 units forma couple. If one of the forces acts at the origin

inclined at 60° to the positive direction of x —axis, find where the line of action of the cther
force cuts x-axis, given that the moment of the couple is —60 units.

Prove that the plane x + 2y —z =4 cuts the sphere x> + y* + 72> — x + z =3 inacircle. Also
find the centre and the radius of the circle.

SECTION - C

There are two Bags I and I1. Bag I contains 3 white and 4 black balls and Bag Il contains 5
white and 6 black balls. One ball is drawn at random from one of the bags and is found to be
white find the probability that it was dr:-vn from Bag I.

5
The mean and variance of a binomial distribution for a random variable are 10 and E respec-

tively. Find P X > 1).
OR

Suppose 10% of people in a town are post graduates. Using Poisson distribution, find the
probability that in a sample of 20 people, not more than 2 are post-graduates

Take ¢2=0.135]
Solve the following linear programming problem graphically :
Maximise z= 6x + 5y
Subject to 3xatSpds
S5x+2y<10

x, y=0

An aeroplane can carry a maximum of 250 passengers. A profit of Rs 500 is made on
cach first class ticket and a profit of Rs 350 on each economy class ticket. The airline
reserves at least 25 seats for first class. However at least 3 times as many passengers
prefer to travel by economy class than first class. Form a L.P.P. to determine how many

tickets of each type must be sold in order to maximise profit for the airline.



24.

25.

26.

A, B and C are partners investing Rs 70000, Rs 42000 and Rs 35000 respectively with the

1
understanding that after allowing g th of the profit to C as managet, the remaining profitis

divided amongstthe three in proportion to the amount of capital invested by each. At the end
of the year, C received Rs 6400. What was the total profit and how much profit did A and B
receive?

OR

A, B and C start a business by investing capitals in the ratio of 20:15:12. A withdraws half of

his capital at the end of six months and -é' of the remaining after another 3 months. B with-

draws one—fourth of his capital after 9 months. Find the share of each ina profitof Rs 18910
at the end of the year. Profitis to be divided in the ratio of their adj usted (effective) capitals.

A machine, being used by acompany, is estimated to have alife of 15 years. At that time, the
new machine would cost Rs 74400 and the scrap of the old machine would yield Rs 4600
only. A sinking fund is created for replacing the machine at the end of its life. What sum should

be invested by the company at the end of each year 1o accumulate at 6% per annum.

The marginal cost of producing X units of a productis given by M.C.=2xx+5" The cost of
producting 4 units of the product is Rs 314.40. Find the cost function and the average cost
function.

A man holds bills of Rs 10000 and Rs 12000 which are due on March 15,2003 and April 20,
2003 respectively. Both the bills are presented to a banker for discounting on January 1,
7003. If the difference between two discounts is Rs 96, find the rate percent at which the

discounts are calculated.
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MARKING SCHEME-I
SAMPLE QUESTION PAPER -1

MATHEMATICS
Q.No. Value Points Marks
s Ir 12
L Finding A" =| 4 2 1
A I 2X+y 3x
B . gH1Le = 1
Finding XA +Y 1 Iy ey V2
A% ehag s 12 2x+y  3x
= + = = 1
MY 4.7 X 2x+y .
Getting x=4, y=-1 1
y+z X ¥y
2. A% Z¥XZ X\ Applying R, > R, +R, +R,
| x+y y z X
2 1 1
A=(x+y+2z)|z+x z Xx 1
X+y y z
Applying C; - C, - C, - C;
0 | O |
A=(x+y+2z)| 0 %% 1
X—2 Yy Z
= (x+y+2z)(x—2) 1

3. Two balls have to be of different colours. Possibilities are

11



Q.No.

Value Points

Red, Black; Black Green; Green, Red

T

Their corresponding probabilities are
3C, x4C, 4G x 26, 2C, x 3C
oc, > 9c, MG

= . 4 orobability 12+8+6 13
require robablll IS—_—_:—_
e required probability 18 =6 g

(L1, (2,2), (3.3), (4.4), (5:5,); (6,6,)}
4,6), (5.6), (6.5,), (6.6,)}

Doublets are given by A = {
Qum of at least 10 is givenby B = [(5.5), (6,4), (

n(A)=6, n(B)=6, n(ANB)=2 }
. n(AuB)=6+6-2=10

10 5
Required probability = 36 or Tg

I= J,/l + 2tanx(secx + tanx) dx
= .H(1+tan2 x) +2sec X tan x +tan® x dx

= j(secx+tanx)dx
= log |sec x + tanx[+10g[secx\+c

= log\secx(sec x+tanx)\+C

I=j———l——* dx
J3edx—2%"

I R

L sin V2(x 1) +C

2 N

Let the centre of any cir

cle of the family be (a,0) and radius = 2 units

12

Marks

1%

1%




Q.No. Value Points Marks

Equation of the circle is (x — a)2 F 27 =l rnrrrerennes 6]

Differentiating (i) w.r.t. x, we get

dy dy
x—a)+2y—=0=(x—-a)=-y— ii !
2(x—a)+2y— (x-a) i (i) 1%
From (i) and (i1), we get
2
dy
N2 | +y* =4
y (dx) y 1
dy ?
N1+ =] |=4
or ¥ |: dx
OR
y= cos (cos x)
d_y = sinX.sin(cos x) Vs
dx
d’y . : :
i sinx.cos(cosx).(—sinx) + sin(cosx).cosx 1
X
= —sin® x.y+ﬂ_c$)sx 1
dx sinx
d’y dy i
S —=—cotx——+ysin"x=0 iz
dx? dx ? ’
8. The given differential equation can be written as
dy 1 1 .
——+—.y =COSX +—S8InX Vs
dx x X
* = dx
Integrating factor = . I e 1
The solution is given by :
y.x=j(xcosx+sinx)dx ...... Y
=xsinx—Jsinx dx+jsinx (5 ([ —— 1
=Xxsinx+c¢

OR y:sinx+3
%

13




Q.No. ~ Value Points

9, y=0+y=xx"+y
=(x+y)(x'+y) (Distributive law)

=(x+z)(x" +z) (Given)

=xx'+z
. s }

The switching circuit leads to the following Boolean expression

OR

abc' +ab’c+ab'c’
=abc’' +ab'(c+c’)
= abc’ +ab’
=a(bc' +b)
=a(b+b')(c'+b)

=ac' +ab’
W o ¢’
Simplified circuitis —2 — {b'}

10. lim 1-cosx./cos2x

X>»0 =
e’ —1

1 — cos x+/cos2x y 1+ cosx+/cos2x

= X>0 aet =1 1+ cos x+/cos 2x

2
X

14

Marks




Q.No. Value Points Marks

) 1
l—cos“x(l—Zsinzx) S e 1
= lim > lim | _x? - * lim 1
x>0 X ‘x»o0| © x>0 \ 1+ cosx+/cos2x

1-cos’x +2sin*xcos’x . 1

i 2
L lim s x(l+2ccvs.2 x) A
2X>0 2
1 3
=—1({1+2)==
= (I+2) 5 1

11. yzsecl(Qx—l)z .

cos(2x—1)
1 1
. - 1
e cos(2x+2Ax—-1) cos(2x—1) Va
_ cos(2x—1)—cos(2x +2Ax—1)
~ cos(2x —1).cos(2x+2Ax —1) Va
_ 2sin(2x -1+ Ax).sinAx
~ cos(2x —1).cos(2x +2Ax 1) 1
dy 2sin(2x -1+ Ax) _ sinAx

Ex—z}cl-g}) cos(2x —1).cos(2x +2Ax —1) T A%

2sin(2x—1)
=——F——==2sec(2x—1).tan(2x —1) 1
cos?(2x-1) et
. dx
12. x=a(0—sinf) = —=a(l-cos0) A
do
dy .
y=a(l+cosf) = —==-asin0 A
do
,,ﬂ:ﬂ+3=_ sin® :—cotg 1
dx do6 do 1—cosB 2

15




QQ.No. Value Points

d?y ( 29)1 do
—= =—| —coseC” — | —.—
dx? 2)2 dx

cosec? 4

1
E'a(l—cosﬁ)

_(dzy) n 1 (2P 1
: ate: = — =

\ax® 2 T 2ad-0) a

13.  Atany time, let  be the radius of base
of cone and 4 be its height.

Fig

1
Volume of water in the conical funnel = 5 nr’h

r h
=—=—=r=—
from the figure we get n- 10 >

, LY . s
.. Volume V of water at any time= 7| — | .h=—>h

3 A2 12

4V _ i dh
Cdt 4 dt

It is given tl - 5

t1s given tha dt

2 dh .
nh ; =-20 when the water level is 2.5cm from the top, 2= 7.5cm
£

16

Marks



Q.No.

Similarly, getting 1, =

Value Points

dh 20(2)2
so—=——{—| |em/sec
dt t \ 15
16
= ———cm/ sec.
457
x> +4)—(x*-4
RIE
8 X =5x"+16 _

] x> +4
=J=—|——"" {gx-= dx=1 -1, sa
Jx4—5x2+16 J -5 +16 i B

J. l+4
= — X
+16

LetX—iztﬁ(l“'indxzdt

X
and X2+2—5=t2+3
X

| —lj—dt “—1 tan_]L
" P43 83 V3
I 03 4
8122_13,where > Z
e logzﬁ\/ﬁntc
16\/5 z+\/ﬁ

-4 1 logx -3 x+4|
3x 1643 Cx2+413 x+4’
X sinxcosx 1 : X.81n2x
ﬁdxzk_“*ﬁdx
sin” X +cos” X 2 v SIn” X +cos” X
—x)sin(m —-2x 1E I _x)sin2x
( = ) dx:—j———(_24 ) — dx
+cos' (3 —x) 21{ sin* x+cos® x
sin2x dx sin2x dx

sin* x + cos* x

O —yfa

ki
4

L i

Marks



Q.No. Value Points

Let sin?® x = f = sin2 xdx = dt

cos4x=(coszx)=(1—r)2 =1+1% -2¢

T dt

Z£2t2—2t+1 8 (t— 1Y +(3)

i i
2

= 2. [tan (2t- 1)]

v )
|
N

i b e

J4-(3+1-x) 5
'{\/Z x+x/4 44X )

OR

18

Marks



Q.No. Value Points

Al exists

Ay =-4 Ap=1Ay=3

Ay =-5,A,=4 A, =1

% -k X5
~Adj A=|-9 1 4

-5 3 1

1 « S , -5 4
PAT =B 1 G ] 9 g

11 11
=3 4 1 5 =3

The given equations can be written as
AX=B=X=(A)"B=(A")B

39 57 o
=1i4—13 9
§ 4 =1 |-14] 4ig

=>x=l,y=3,z==2
17.  From the figure, AC =radius of base of the

cone, inscribed in the sphere with centre
O and radius R

Let /AOC=6

.. AC = RsinBandPC=h=R+RcosH

Let V be the volume of the cone
V= %W(R sinG)z(R+ Rcos0)
:%n R* sin®0(1+cosB)

19
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1

i,

Marks

2%




Q.No.

Value Points

Finding % = %’ER3{—3 sin’ O +2sin@ + 2sinO cos 9}

)

ﬂ:()::»—3(1_cos29)+2+2cose=o
do

= 3c0s°0+2cos0-1=0

= cosH :l
3

242

When cos@ = l, sing =—=
3 3 }

1
Showing 7 <0 when cos6 =3

4R 3.2
-'-h:T and AC=—\3/_—R

1 (8.,)(4R
Maxmimum Volume of Cone = % gR il

_8_[ERR3)
27\ 3

27
OR
Let the width of the rectangle inscribed in a semi circle

with centre O be y

AB=CD=2,/a?—y? a

8
5~ Volume of the sphere |

Marks

12

—

Area A of the rectangle ABCD

A=2y 1[::12 —y2

20
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Q.No. Value Points ' Marks

dA 2 2

.'.—‘:—q——q[au ‘—2y2] |/~.
dy a — y" 2
= =0=y= dth of th 1

”dy f = width of the rectangle.

Length of the rectangle = 2,/a* —y* = J2a Y

howi e 0 1

y e
showing dy?

a
For length = ./, and breadth = “E the rectangle has maximum area

Maximum area = ;> 1

(0,3)

i
18. \_/(40)\‘

4

" Shaded Area J. 3

0

A].%(4—x)dx 2

0

4
= % 2\/16—){2 +8$in"zw4x+£—]

[§®}

2

L 0

3
4

0+8£—16+8j|
2

= 3(11 - 2) Sq. units.

21



Q.No. Value Points

b-a
Hereb=3,a=1, h= -

=T !

¥ = j(zﬁ +3x+ s)dx
1

Iim

2 2 2 2
= finos H[{z(z +(1+h)* +(142h) +

lim

= N-»c0o —

_lim

, r
_ Ilmzz{n 22 n(n— 1)

N-=co

OR

....}+3{1+(1+h)+(1+2h)+...}+5nJ
2 2
n[z{1+(1+2h+h )+(1+4h+4h )+....}+3{(1+1...)+h(1+2+)}+5n]

.
= s 2{“+2h(1+2+3---)+h2(12+22+...)}+3{n+hn(1; )} n:l

o

n 2 n

Iim

= 4+8+?+12+10

4 n(n—l)(2n—1)}+3{n+gn(n_I)}+5n
; p n 2

= Noeo {%[n*”‘z(n_l”%(ﬂ—1)(2ﬂ—1)]+§[n+n—l]}+10

SECTION - B

34,16 _118
1 2 3
3 4 5

=1-5+4)-p(10-12)+3(2-3)=0

22

Marks

12

1V



Q.No. Value Points Marks

20.

ro|—

;&
>
C

to]— to]— to]—

Nl-—

; > ;
In either case 3 + Hp = hc where h is a scalar.

21. 72 km/hr =[72 X %)m/s =20m/s

Nl—

Let @ m/s” be uniform retardation and ¢ seconds be the time taken
Distance coverd by the train = (210-10)m = 200m

0% =(20)2—2ax200=>a=1 }

0=20-1t=>t=20
22. Letu m/s be the velocity of projection.

rol— tof—

ta]=—

1 5
h=ut——gt
2g 1
Time of flight = t + ¢’ ]
2u 1
= —=t+t' > u=—p(t+t")
S 2

1 1 1
h=—g(t+t)——gt’ = —ptt’
2g( ) Yy

ta|—

2 172 ry2
: U g (t+t)
Max. height reached = i3 —2g

ro|—

1 2
—o(t+t’
Sa )

OR

ey

Fig.
23



QQ.No. Value Points

Let v be the resultant velocity when the man rows across the river

u+vcosa
v

c0s90° =

u
— u+vcosa =0 =COSQ = —;

vi =u? + v +2uv cosa

=u® +v? +2uv(-2)

& e 1

= V=+/v2 —u?
Let d be the breadth of the river, then
L= Tz—d———z ()
vi—u
When the man rows down the river, resultant velocity down the river = v+u

d
vV+u

(i)

" tz =
Dividing (i) by (ii) we get

ﬂ__ v+u _«fv+u
ts \Ez—u2 Jv-u

23. Equations of the line through (1,-2,3) and parallel to the given line are

x-1 y+2 _ z-3
2 3 —6
Any point on (i) is P(1+2¢, —2+31, 3-61)

(D)

This point lies onthe plane x —y+z=5

= 1+2t—(—2+3t)+3—6t=5 :t:%

I i
Point P is =R

e 9 ¥ (1. Y {15 ¥
Required distance = ;—1 * ~7+2 +7—3

Marks

ro|—

t=]—

tu|—

tu|—

to|—

to|—

ta]—

tu|—



Q.No. Value Points

9%
49 " 49 g9 _ lumit

P

R=P-Q P

r L B0

CB CA AB
P-Q

P Q9 P+y

B Ac AB

= AC = & AB
P40

Distance moved by the resultant = CC’ = CA + AC’

_QAB+QAB
P-Q P+Q

1 1
(g

2PQ
= Pz—_éz-c units.

OR

25N

AC? + BC? =307 +40% =(50%) = AB?
25

R=P+Q Q

Marks

tof—

/2



Q.No. Value Points Marks

= JACB = =
2
sin@ = | 3
50 5 :
cos0 = 2 = 3 ’
50 5
By Lami's theorem
T, T, 25
sin(1t—0) sin(-’zi + 9) sin% R%:
T, T, 25

sin® B cosf B T _

T
5 e

tu|—

25. LetOA=x, ANiOASin60°=xxi2—3—

Yﬂ 20+ 3 Units

203 Units

According to given

20~/3 x AN =60

(R

ﬂZOﬁ_x€x=60 }

=x=2

- The line of action of the other force cuts the x—axis at the point (2, 0) L

L]

26




Marks

Value Points
1 1
26. Centre of the sphere is | 0, £
]

its radius r = \/m = \/g

Perpendicular distance from centre of sphere to the given plane
|

Q.No.

+0+%—4’=i: 3
2

1
d:LL+____
V1+4+41 6

So d <r = the given plane cuts the sphere in a circle.

| =

r..|—

Radius of the circle
. 2 2 -3 3
=Vrt—d® =33
=2

Any point on this line is ($+t, 2t, =1 —t)

It will lie on the plane if

t)=4

.

L+t+2.20—(

(8]
| -

=l
=>t=5

. The centre of circle is (1,1,-1)
27
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SECTION-C
Q. No. Value Points

19. LetE, betheevent of selecting Bag 1
E, be the event of selecting Bag 2
A be the event of getting a white ball

PE)=>. PE-
A 3 A 3
(SERPEnE
1.3
(E]z 27
A 13 15
a2 B E
27 211
3
L2
68 68
5 154
20. np=10andnpq=§
5x1 1
= q=3x10_6]
_5
P76
Wi
npq 3
nx"s‘xl=§ =5 n=12
6 6 .3
Pxx=21)=1-

OR

10
A=np=20 % 100 =2

P(x=< 2)=P(x=0)+P(x=l)+P(x=2)

=(0.135) x 5=0.675
28

Marks
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ta | —
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21. Correct Graph

2

z=6x+5y )
z(2,0)=12
z(0,3)=15

Zl19 19) " 19 " 19 >
345

= —— %15
19

20 45

Maximum z is at (E ? E)

22. Letthe number of First class tickets sold }

(0,0) (2,0)

o | —

be x and that of economy class be y

.. Profit function P is given by
P=500x+350y }
and the constraints are

(i) x=25

(i) y=3x
(i) x+y <250 3 %x4..2

(1v) x=20,y=0
23. Letx be the total annual profit

oo |

Amount paid to C for managing the business =

o 7x
.. Remaining profit= ry

7x

g is to bedistributed among A, B, C in the respective ratio of 70:42:350r10:6:5 } v

.". Share of profit of C from —=—75"* 37

7x 7xx5_§l}
g 8 21 24

e) S
_+_—

X .
24 8 3 ™3

.. Total amount received by C=

" §=6400:>x= 19200

()

.. Total profit=Rs 19200
29



Q. No. Value Points
Share of profit of
7 10
- 19200 x — x —
A=Rs [ = 3 " 21)}
=Rs 8000
rPR.
- 19200 x — x —
p-rs (19200 7%}
= Rs 4800
OR

Let the capitals of A, B and C be 20x, 15x and 12 x respectively
Adjusted capital of

1
A forone month=Rs (20x x 6 + 10x x 3 + 3 10x x 3)
=Rs 160 x

3
B forone month=Rs (15x x 9+ — x 15x x 3)

4
g 0y

C for one month=Rs (12x x 12)
=Rs 144 x
Profit sharing ratio= 640 : 675 : 576
Sum of'the ratios= 1891

10
640
A’s share in the profit= Rs ( -1—89’1)( 1‘39'16)

= Rs 6400
B’s share inthe profit= Rs (675 x 10) = Rs 6750

C’s share in the profit=Rs (576 x 10) = Rs 5760

24, Cash Price of Machine = Rs 74400
Scrap value = Rs 4600

.. Price to be accumulated = Rs (74400 — 4600)

=Rs 69800
P[(106)" —1]
69800 = ——————==»
' 06
where P is the amount retained by company each year.
69800 x 6 698 x 6

= T 100[(106)"° 1] ~ (1.06)"° —1

30
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Q. No.

25.

26.

Value Points
Let x=(1.06)"
: logx=151og 1.06 =15 (.0253) =.3795
x=2.396

500

_ 698x6 698x6 698x6x 1000

T 2396-1 1396 1396
.. The company should retain Rs 3000 every year.

M.C. (x)= :—X [C(0)]=2xx+5

C(X):jzx x+5dx

= 3000

4 (x+ o) ik

+K
3 82

- Z.2x.(x+5)m—
3
L %(HS)” [x—%(x+5):|+K

= %(Hs)m (Bx-100+K

When x=4,C(x)=314.40
4 2
=—:27-=+K
314.40 3 5 }
= K =300

C(x)= %(x+5)3"2 (3x—10) + 300

4(x+5)"* (3x-10) L 300
15x X
No. of days before due date the bill of Rs 10,000 was encashed = (30 +28 + 18) =76}
Number of days before due date the bill of Rs 12,000 was encashed
=(30+28+31+23)=112

A=

Letr be the rate percent

.. Accoding to the problem
12000x112x1‘_10000x£x__1"_ 37
365 x 100 365 100
2688 o 1520 £ G
- 73 T8 5
r
or 73 (2688 — 1520) =96
r
or Pl 1168 =96

= r=6
! The rate of interest is 6%
31
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BLUE PRINT II

MATHEMATICS
Class XII
Objective Knowledge Understanding Application Total
Part Form pf —, i
questions :

Content unit | SA|VSA| E | SA[VSA| E [SA|VSA| E | SA | Vs,
Matrices and Det. * 3(1) 31 | 61) ol | — 6(2)
Boolean Algebra A1 — 4(1) e
Probability 6(2) —_ - 6(2

| Funs. Limits & Cont. 4(1) — | 41) —
A. | Differentiation A1) 4D 8(2)
Application of Deri. A1) 6(1) o(l) | 41
Indefinite Integrals 3(D) 41) | 3D — | A1) 6(2)
Definite Integrals 4(1) 6(1) 6(1) | 4
Diff. Equations 3(1) 3(D — - 6(2)
Sub-Total 123)| 93) [6(1) | 16| 153 12| — | — [ 183) | 287 | 24(8)
Vectors (Contd.) 3(1) 3(1) - — 06(2)
Three-Dimen. Geom 3(1) 41 | 3 — | 4D 6(2)
B. | Statics 4(1) 4(1) — | 82 —
Dynamics 6(1) 61 | — -
Sub-Total D62 | — | 8| 6@ 6| — | — | o) | 123) 12(4)
Partnership A1) — | 4
Bill of Exchange 3D 3D — - 6(2)
C. | Linear Programming 6(1) o(1) — -
Annuities 4(1) — | 4«1
App. of calculus in
Comm. & ECS 41 — 4(1)
Probability 3(D 3(1) — — &2)
Sub-Total a6 | — | 8@ 6@ |6m)| — | —[en ]3|
Sub Total 16(4)| 15(5) | 6(1) | 24(6)| 21(7)| 183)| — | — | 24(4) |40(10) | 36(12)
Total 31(9) 51(4) 18(3) 100(26)
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SAMPLE QUESTION PAPER - II
MATHEMATICS
CLASS XII

Time : 3 Hours Max., Marks : 100
General Instructions :

(1) The question paper consists of three parts A, B and C. Part A is compulsory for all students.
In addition to part A, every student has to attempt either part B or part C.

(1) ForPartA :
Question numbers 1 to 8 are of 3 marks each.
Question numbers 9 to 15 are of 4 marks each.
Question numbers 16 to 18 are of 6 marks each.
(i) ForPartB/PartC
Question numbers 19 to 22 are of 3 marks each.
Question numbers 23 to 25 are of 4 marks each.

Question number 26 is of 6 marks.
(iv) All questions are compulsory.

(v) Internal choice has been provided in some questions. You have to attempt only one of the
choices in such questions.

(vi) Use of'calculator is not permitted. You may ask for logarithmic and statistical tables, if required.
SECTION-A

1. IfA= G %)’ verify that A2—4A +1=0. Hence find A™".

OR

IfA= G _J’ using principle of mathematical induction show that

. (1+2n —4n
A=

n l1-2n

]’ forall n eN.

33



11,

12.

Using properties of determinants, show that :

b+c c+a a+b a b c
q+r r+p p+q|l=2|p q r
y+z zZ+X X+Yy X ¥

. There are two bags [ and I1. Bag I contains 3 white and 2 red balls, Bag Il contains 2 white

and 4 red balls. A ball is transferred from bag I to Bag II (without seeing its colour) and then
a ball is drawn from bag I1. Find the probability of getting a red ball.

Two cards are drawn successively (without replacement) from a well shuffled pack of playing
cards. Find the probability distribution of number of spades.

COsS X —sin X
Evaluate : j—-—~—
1+sin2x

1
. Evaluate : J‘{log (log x) + (log—x)z] dx

Solve the differential equation : xdy —ydx = ,/x* + y* dx.

Solve the differential equation : ye¥ dx = (y> +2x e¥) dy.

Simplify the boolean expression : x (x +y) +(y' +Xx) y)".

. Examine the continuity of the function :

|sinx|, <0
f(x)= % atx=0.
! x=0

y =x5"X + (sin x)*, find a7,
; dx

\[l+x2 —\/]—x2

2x
s . % s A B el i
D;ffere.ntlate tan ( \h n? . Jl e ] with respect to sin [1 i ]

. Find the intervals in which the function f given by f(x) =sin x —cos x, 0 < x <2m is

(1) increasing (ii) decreasing.

OR

It is given that for the function f defined by

34



14.

15.

16.

18.

1
f(x)= x>+ bx? +ax, x €[1, 3], Rolle’s theorem holds withc =2 + ﬁ

Find the values ofaand b.

J‘ 3x-2 dx

6

Evaluate : J.(IX_3I+|X~4|+]X“5|)dX_

3
Using determinants, solve the following system of equations :
Xx—y+3z=6
x+3y-3z=—4
5x+3y+3z=10

OR
Solve the following system of equations :
x+y+z=l
ax +by +ez=d

a’x +b¥y +clz=d?

. An open box with a square base is to be made out of a given quantity of card board of

area a* square units. Find the dimensions of the box so that the volume of the box is
maximum. Also find the maximum volume.

OR

Find the equation of tangent and normal to the curve x =acost+atsint,y =asint—atcos . at
any pint ‘t’. Also show that the normal to the curve is at a constant distance from origin.

Make arough sketch and find the area of the region : (using integration)

{(x,y) : x2+y*<2ax; y?*>ax,x >0,y =>0}.

SECTION-B

Ifa=7-j+2k and b=2i+]—Kk, fu1d(25—5)x(5+25).

20. Using vectors prove that the altitudes of a triangle are concurrent.
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OR
Prove that [B x¢C, Cxa, ax B] = [Ei, B, E]z
21. Find the shortest distance between the lines
Fo(+20) 1 +@+30) J+(3+40 k and
P43 +ad+w I H5A+p k.
29 Find the value of k for which the plane x +y +z— /3 k =0 touches the sphere XC+y?+22=9.

x—l:y—3:_zandx—4=l—y
2 4 3 2

equation of plane containing the lines.

23. Showthat the lines =z — 1 are coplanar. Also find the

24. The resultant of two forces P and Q acting ata pointis of magnitude +/3Q and its direction
makes an angle of 30° with the direction of P . Show that either P=Q or P =2Q.

25. Abody of weight 20 N hangs by astring from a fixed point. The string is drawn out of the vertical
by applying a force of 10N to the weight. In what direction must this force be applied in order
that, in equilibrium, the deflection of the string from the vertical may be of30° ? Also find the
tension in the string,

OR

P and Q aretwo unlike parallel forces acting at two different points of a rigid body. When the
magnitude of P isdoubled, it is found that the line of action of Q) is mid- way between the lines
of action of the new and the original resultants. Find the ratio of Pand Q.

26. Abullet is fired from the topof a tower 210 meters high witha velocity of 280 m/satan angle

of projection of 30°. Find :

(i) inhow many seconds, the bullet reaches the ground.

(i) how far beyond the point of release, the bullet strikes the ground.

(iii) magnitude and direction ofits velocity when it hits the ground. [Take g= 9.8 m/s?].

SECTION-C

19. Abill of Rs 35000 drawn on April 19,2002 at6 months, was discounted on a certain date at 5%
per annum and the proceeds were Rs 34300. When was the bill discounted ?
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20.

21.

22.

23.

24.

25,

26.

1
Ifthe banker’s gain on abill is 7 th. of the banker’s discount at 10% per annum. Find the period

for which the bill was discounted.

A die is thrown 10 times. If getting a prime number is considered a success, find the probability
of getting not more than 8 successess.

OR

If the variance of the Poisson distribution is 2, find the probabilities forr=1, 2, 3 and 4. Using
recurrance relation.

A man is known to speak truth 4 out of 5 times. He throws a pair of dice and reports that itis a
doublet. Find the probability that it is actually a doublet.

A starts business with Rs 1,50,000. After sometime B joins with a capital of Rs 4,00,000. At the
end of the year, the profitis divided in theratio 1 : 2. If the profit is divided in the ratio of their
adjusted (effective) capitals, when did B join ?

A buys a house for Rs 15,88,600, for which he pays Rs 4,00,000 cash down and the balance in
10 annual equal instalments paid at the end of each year. If the rate of interest is 5% p.a.
compounded annually, how much money has he to pay every year ? [Take (1.05)'°=0.6038]

1
Ifthe cost function C (x) of a firm is given by C (x) = 3 x> —5x%+30x+ 10, where x is the out-

put, find :
(i) Marginal Cost Function (MC)
(i) Average Cost Function (AC).
Also, show that

x (Marginal Cost function) — Cost function

2
X

Slope of Average Cost function=

OR
A manufacturer finds that he can sell x products per week at Rs p each, where

2
X

5 > find, how many

X
p=2 [100 = Z) If his cost of x products is given by C (x) =120 x +

products per week he should manufacture so that his profit is maximum. Also find the maximum
profit per week.

A retired person has Rs 70,000 to invest and two types of bonds are available in the market for
investment. First type of bonds yields an annual income of 8% on the amount invested and the
second type of bonds yields 10 % per annum. As per norms, he has to invest a minimum of
Rs 10,000 in the first type and not more than Rs 30,000 in the second type. How should he plan
his investment, so as to get maximum return, after one year of investment ?
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MARKING SCHEME-II
SAMPLE QUESTION PAPER -II

MATHEMATICS
Time : 3 Hours
Q. No. Value Points
SECTION-A
1D g (3 N (T8
L. A:(f 1) Az:(l 1) (1 1)=(4 3)
11 8) (12 8).(1 0)_(0 O
A2—4A+I=(4 3]“’(4 4)*(0 1,=(0 0)

Hence A2—4A+1=0

Multiplying both sides with A™', we get A1 (AZ—4A+])=0

o &)

;s
5

5

or A-4I+A1=0 :>A‘=4I—A:(
OR

1+2n

—4n
n 1-2n

142
1

LetP(n): A"= (

-4
=f

=4l
1-2

3
1

e

(@)

Takingn= l,wegetA'=A= (
which is given, hence P(1) is true

1+ 2k

—4k
LetP(K)betruei.e.AK=( K 1—21() oo (i0)

Max. Marks : 100
Marks

1
-1

-2
3

—

]

s 5 . s K+l — 1+2(k+l) _4(k+1)
Wearetovenfy,lfp(k+1)1strue1.e.A = k +1 =2+ D
- 3+2k —-4k-4
"l k+1 -1-2k !
1+2k -4k 3 4

LHS = Akt1=Ak A

( )

38
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Q. No.

Value Points

3+ 6k -4k —4 -8k + 4k
“{ 3k+1-2k -4k-1+2k

S P(k+1)istrue ... (1i1)
(1), (ii) and (iii) =P (n) is true for all values ofn.
Operating C, - C, + C,+C,toget

a+b+c

=2 (Ptq+r
X+y+z

b+c c+a a+b

q+r r+p p+gq
Y2 Z+X XEY

cC Cc+a

C,=C,~C, =g|f E+p
zZ Z+X

¢c a a+

p+

C?_—a(IZ—C1 =2 il

» g

C,—»C,-C, =9 | ¥
1 2 Z

» o
b tial

fat}
o

N = 0

CieaCaandﬂmnC2++C3 =72 P, 9

P (getting ared ball from 2nd bag)

=P (getting a white from first and then a red ball from second OR

getting ared from first and then a red ball from second)

SIFS
+
o

~l|wn

m[m W W
(VRS i

H

c+a
1=
Z+X

a+b

P+q
X+y

b

q
y

3+2k
k+1

a+b
p+q

X+y

Marks
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| =

| =

o] =

M| —
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Q. No. Value Points Marks

4. No. of spades

X 0 1 2
39, 89y 13, 13,
. — _ 5 1
PX): 52, o 32, 13
. © 13 2 1
- 34 34 34
cosx—sinx COS X —SsIn X
dx = dx
S. I j 1+ sin 2x J [sin x + cos x|’ :
dt h
= J? wheret=sin x +cos x. 1
=—1+C=—_—1——+C. 1
t Sin X + COS X

6. Putlogx=tsothatx=¢'

1
I j(logt+t—2]e‘ dt

=J{[logt+%)—(%ﬂtlz)}e‘ dt 1

1Y
= logt-;)e +C [using] [fX)+f ®]e*dx=fx)e*+C. 1

|-

=L10g(10gx)— > :lx+C 1

log x

(¥}

2
T. xdy—ydx=\}x2 +y’ dx::%le+ /14_%

X X

y dy dv '
L= — =V+X— 1
Put i to get . ax

40




Q. No. Value Points

dv dv _dx
vix o =vEl+vior oI
10g|v+,/1 - j = log|x|+log|C]|
V+ql+v = +£Cx y""w/xz+y2=iCx2

dx 2

8. Given differential equation becomes a; - ; X =y? eV

1
Integrating factor= -
¥

1
x,y—zzje"’ dy=—e™ +C

x=-y?e¥+Cy?

9, X(X+y)+ [y +X) ] =x+(Fy+xy)
=x+(0+xyy
= x+(xy)
=x+x'+y
:1+y'
=1

Lim [sin (0 h)|

10. Here LHL= h—0 0—/

Lim sinh
“h-s0" h
= ]
But f(0)=1

Hence f(x) is discontinous atx =0.
41

Marks
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Q. No. Value Points Marks
11. Hel-e y: e?ogxsm" + elog(sinx}x ]
dy log sin x d . 1 i X d .

o g T (ein X Tog x| et _— b lopsin 1
dx dx ( g ) X ( £ ) I 2
= K .[smx +log x .cos x} +(sinx)" [x cot x + log sin x] i
X 2
](\/1+X‘—\/1—X2] ]( 2% J
12. Let u=tan_ \/ 3 > | and v=sin 5
1+x‘+\/1—x‘ L%
: \fl+cose—\/l—cos(9. :
u=tan Jl+cos@ -i—\/l—cose where x“=cos 0
cos:6 sin b
El ] n 0
=tan™! —é é =tan~! [tan [Z“EH
CcOS — + sin —
2 2
=E—lcos'l x? 11
4 2 2
du 2% X 0 i
-— = = L
dx * 21-x* 1=

Sy 2tan o
v=tan™! R =tan' | 1 + tan® o, | where x=tan o

= tan™ (tan 2a) =2a.=2tan"' x

| —

dv 2

= Il .. (i)

b | —

! s _u_x(1+x2) 1
rom (1) and (ii) e 2ﬂ :
31':3 T
4 4
42

J

13. Heref’(x)==>cosx+sinx=0=x=



Q. No. Value Points

.. Possible intervals are
3w 3n In n
0, s - LY
( 4)(4 4)3"“(4 “)

3n n
Since ' (x)>0for v xin | 0:— | or _4“’2”

- f(x)is Tin (0, 34_::) > (Z} 2n) and

3n In
din [ by )
OR

Since Rolle’s theorem holds for £ (x)=x’ + bx?+ axin [1, 3]
~f(1)=£(3) ie. 1+b+a=27+0b+3a
- 8b+2a+26=0 or 4b+a+13=0

f'(c)=3c2+2bc+a

1 1Y 1
atc=2+ *f'(c)=0 S3 24— | +2b(2+—|4+a =0
N [ JE) ( ﬁ)
; 4+l+i)+(4+i)
. 4b+a+13=0 375 NG b+a=0
4b-13 13+ 12+(4+ 2)b 0
e S c— e - + =
= a . _\/g '\/5 a

£+—%_b 0 b=-6
= B B ~ S
14. Let (x+3)(x+1)* "~ x+3  (x+1) (x+)

43
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Q. No.

Value Points
11 ¢ dx
- B sy
4 x+’% X+1 (x+1)
:“_“Iog|x+3|+ﬂlog|x+1|+
4 4 2(x+1)
6 6 6
% Im“x—3Mx+ﬂx—4Nx+“x—5Mx
3 3 3
6
- [x-3)ax- j(x 4)dx+j(x 4)dx—j(x 5) dx +
3
_(X—3)2 _(X—4)2’4+(x—4)2 25+(x_5)2'6
3 2 |3 E 4 2 ‘3 - ‘5
1 1
:@*m—ﬁg*ﬂj+0—®~®—m+(5‘@
= 8. )
1 -1 3
16. D:é g —33 =1(9+9)+1(3+15)+3(3-15)=0
6 s
D;=;€ =6(9+9)+1(=12+30)+3(-12-30)=0
1 3
D;=; 7| =1(12+30)-6(3+15)+3(10+20)=0
J

44

j(x 5) dx

b | —

Marks
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Q. No. Value Points

=1(30+12)+1(10+20)+6(3—15)=0

.. Given system of equations has infinite solutions or no solution

Putz=ktogetx—y=6-3k,x+3y+=-4+3k

_ 1 =) | 6-3k —1 1 6-3k
D=1 3|=4D,=| 443k 3|=14-6kD, =11 4.3k
o 14-6k __-10+6k
. X= 4 y —4

Substituting in 5x + 3y +3z= 10 we get

5[14;6k)+3(j0—4ﬂ)+3k:1030=0

.. Hence the given system has infinite solutions given as:

7 -3k -5+3k
Xz—ay: L]

2 2

7=k,

OR

D=|° b ¢ G->G—G

—
o

0 1 0 0
a 1 1
2 b+a c+a

T T 1L

Dx=§2 1:?" C°2=(d—b)(b—c)(c—d)
i 1 1

D=3 & §$|-@-dd-9c-a)

45

‘=—10+6k 1

Marks
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Q. No. Value Points

1 1 1
s ho . d
a.’!

o dl=@-ne-a@-a

D:

Z

D,_(@d-b-d, D,_@-d@d-9

X

=D fa-b)le—d) ¥ D (a-b)(b-c¢)
(b—d)(d-a)
27 (b =cfe=d)
17. Let length and breadth of base=x units
and height =y units
X2 +4xy = a’ ()

= X%y

2
! Xz [a gxxz}zi(azx_xs)

dV =} 3x*=0 - it
dx = a2-3x*= = X= \/— units
d*v :
de—z =_6xXx 1le. -—ve.

a
For Maximum Volume, X = —= units
3

22
V3

. =
Maximum volume = (3] > \/— p \/— cubic units

OR
— =_—asint+atcost+asint
dt
= atcost.
46
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Q. No. Value Points Marks

dy .
E =acosttatsint—acost

= atsint
dy sint )
dx  cost
.". Equation of tangent is
. sin t )
y—asint+atcost= (x—acost—atsint)
cost
OR  xsint—ycost=at 2
Equation of normal is
: cost :
y—asint+atcost=——— (Xx—acost—atsint)
sint
Xxcost+ysint=a 2
; 5 a ;
Distance of normal from origin= = == =a=constant 1
jJcos’t+sin t
18. Required area Fig. ¥ = ax 4

=_a[ 2ax — x° dx—j‘\/adx 1
0 0

(0.0) (a,0)

:j a’—(x—a)’ dx—\/gj-\/;dx

= t e w=at g d
= Xza-w/?.ax—xz+a?sm_’—)E—a——ia_—xy2 2

a 3 ;

37-[_8 2
12
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Q. No. Value Points Marks
SECTION-B ;

19. 23-b=-3j+5k, d+2b=5{+] (3

o | —
-+
| -

i ok
B <3 5
5

(24— b) x (@ +2b) = T 0

= —51+25j+15k
=5(-1+5]+3k)

20. Fig.

| =

AD 1 BC,BE 1 CA.Let AD and BE meetat O. Join
X CO and produce it to meet AB at F. Take O as origin.

Let &, band & be the position vectors of A, B and C

respectively

F 4 AD LBC=3-(8-b)=0 TRel
BELCA=b-(3-¢)=0 sci(i)

8 1 ¢  Adding (i) and (ii), we have

a.C-b.6=0=> c.(A-b)=0
= CF L AB

OR
[Bxa,exa,axﬁ]z(Bxa).{(axa)x(axﬁ)}

0| =

:(ExE).{dx(?ixE)},wherea='éxEi .

%)

= (Exa).{(a.ﬁ)a—(a.a)ﬁ}
= (Exa).{[(axa).E]a—[(axa).a]E}
= (bx?).{[c.4,b]a}

Kilim R

ba | -

= [¢,4,b][(bx ¢).d] =g, &, b][b,&, 5]}

21, F=1+42]+3k+A 21 +3]+4k)
F=21+4]+5k+p (3 +4]+5k)
8, -8, =(Qi+4)j+5k) - (i+2j+3k)=1+2j+2k 1

(51
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Q. No. Value Points Marks

L B =
BN VS S
(UL N

b,><52= =~f+2j—12

:.IEXQL:JEDZ+@V+{—DZ=JE

(@, -4,).(b,x b,) =1

‘(52_51)-(51XE2)‘ ki it
S.D.= ‘Bixﬁz\ =Jgunls }

22. Centre of sphere=(0, 0, 0)
Radius of sphere =3 units

Equation of the plane isx+y+z— 3k =0

The length of perpendicular from centre to the plane should be equal to radius of the sphere

}0+0+0—J§q
-' G414 P .
V3 1k
= —J—y:B = k=+3
: . X=1"y=3 .
23. Any point on the first line 5 =—4—=—z1s
(I1+2k,3+4k,~k)
ol . X—4 1=y .
It will lie on the second line 3 = 5 =z—1if
1+2k—4ﬁ1—3—4k_ K
3 I ST J

. The lines intersect and the point of intersection is(1,3, 0) = the line are coplanar

49
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Q. No. Value Points Marks

The equation of the plane is

x-1 y-3 z-0
2 4 -1 | =
T RS el !
= 2x-5y-16z+13=0 ?'
2 = o
24, («E Q) =P?+Q*+2PQ cos o, where o is the angle between forces P and Q 1
_2Q2‘*‘P2 I
= Qcosa= P -
P+Qcosa /3 2Q° = p*
Al 30°= ————— =~ . 3Q=P+ = L
$0 cos 730 =5 Q >p bz F35)
= 3PQ=P2+2Q®> or P?-3PQ+2Q%=0 4
= P-Q®-2Q=0
= P=Q or P=2Q 1
Figure %
From the figure, we get
10N T 24T g -
B sin (180°-0) sin(30°+0) sin150° ]
T o
= 5in® sin(30°+0) % L
= sin(30°+0)=1 = 0=60° A
[ 20 ~ T=20sin60°=103N 1
OR R=Q-P
o . Fig. 1
SN l 1 ]
P
R'=2P-Q ’
\|/2F’
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Q. No. . Value Points ‘ Marks

This is possible only when P <Q <2P

L . Sl YRR, TN |

In first case BC AC _AB Q-P

2P Q 2P-Q . 2P
In SCCOlld case BC! = AC! = AB == BC ¥ ap.— Q -AB 1

P 2P
e e ot AT .AB

20-2P=2P-Q or 3Q=4P 1

26. Figure

s

R

() —210=280sin30°.t— 1 9.8t
= 49t2-1400t—2100=0
20" or 7t2-200t—300=0

g = (t—30)(7t+10)=0
= t=30seconds 1

210m

r——— )

ta | —

(ii) ucosut:[ZSOx\—ngO]m 1

=4200/3 m
(iii) Horizontal component of velocity =ucos o

=140./3 m/sec.

Vertical component of velocity =4 sin o.—gt 1
=140-9.8 x30
=—154 m/s

Resultant velocity = \/(140\/5)2 +(—-154)*

=14 /300 +121 = 14+/421 mV/sec.

b | —

RES it
1043 30 z
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Q. No. Value Points

SECTION-C
19. BD=Rs (35000 - 34300)=Rs 700

P=Rs 35000, r=>5%

Let time perivd =n years (for which bill was discounted)
5 2

5. 700=35000%x —— xn = n=

100 5 years= 146 days
Legally due date is 22nd Oct., 2002

Oct.  Sept. Aug. July June May
22 30 31 31 30 2 = 146 days
. Bill was discounted on 29th May, 2002.
|
20. BG= 7 BD
Pn’r’ 1 B nr 1
l4nr 7 0 = l+nr 7
€ AR « iy L e
. 100 10 10+n 7
5
—> n= = years
3
21. Heren=10, p=%, qzé

P(x<8)=1-{P(x=9)+P(x=10)}
— {c (1) [1] Lo, (1)}
2 A2 7)
& 11
=1‘{“0+U(5)}:1_ﬁﬁi

_ 1013
1024

OR

32

19| —
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Q. No. Value Points

' A
HereA=2 .. P(x=0)=¢2 P(r+1)=r—+lp(r)

2
P()={,] PO)=2.¢7

22, Let E1 : A doublet occurs

E2 : Doublet does not oceur,

A Hereports thatit is a doublet

1

P(El)= s P(E2)=g
4 1
P(A/EE)Z 5 P(A/EZ)I 5

P(E,).P(A/E,)

P(E /A)=

L=h
6
23. Let B joinafter x months.

P(E,).P(A/E,)+P(E,).P(A/E,)

Adjusted capital of A= Rs 150000 x 12 =Rs 1800000
Adjusted capital of B=Rs 400000 x (12 — X)

1800000 1
(12 — x) 400000 2

B joins after 3 months.

=

R—x=9 = x=3

| =

| =

| —

Marks

I
b

b | —
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| —

o=



Q. No.

24,

Here

25. ()

(i)

(i)

Value Points Marks

Present value of annuity = Rs [1588600 —400000]

~ Rs 1188600 1
.- =10
= 100 & b

PV = i;-[1—(1+i)'“]

| =

a -10
1188600 = < 1~ (105) "]

.

ta | —

1188600 x .05 1188600 x .05

a=Rs 71706038 3962 !

— Rs 150000. |

M.C.=x2—10x+30 1

A(j=lx2—5x+30+E 1
3 X

2 10
Slope of AC= EX_S_;(T

2 10
LHS= 3x~5-—3 1

x(x2-10x+30)—(1x3—5x2+30x+10)

RHS = 2
X
2 10
=3 X—-3~—=LHS 1
OR
P(x)= R(x)-C(x)
=px—C(x)

2 2

Bl s g
3 xﬁ ——— — —
P 2=
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Q. No.

26. Let

Value Points Marks
P(x)= 80x—x2
—d—P =80-2 : iP =0 =40
dx Do =80-2x LR Px)=0 = x=
2
@P(x)=—2 Le. —ve

For Maximum Profit x= 40
Maximum Profit= Rs (3200 - 1600) = Rs 1600
Investment in first type bonds= Rsx
and In 2nd type bonds= Rsy
L.P.P.becomes

M 1171 =y _§§_ i l(.)_)i
PIMZ= 100 ™ 100
2 e Suject to x +y < 70000
A x=
\ x= 10000
S -y < 30000
i 4y
I 7o, x>0, y>0
(40000, 30000)
T tro00d, s0000) 5 Correct Graph
= 5 y=30000
i //// Value of zat
. Wl Al A=Rs3800
(0, 0) G
(10000,0) e \ B=Rs 6200
C=Rs 5600
D=Rs 800

For  Maximum return He should Invest
Rs 40000 in First type bonds and
Rs 30000 in 2nd type bonds.

55





