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DESIGN OF THE QUESTIO
PAPER

MATHEMATICS - CLASS XII

Time: 3 Hours
Max. Marks : 100

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

(A)Weightage to different topicg/content units

S.No. Topic Marks

1 Relations and functions 10

2. Algebra 13

3. Calculus 44

4, Vectors and three-dimensional geometry 17

5. Linear programming 06

6. Probability 10

Total 100

(B) Weightage to different forms of questions:

S.No. Form of Questions Marksfor Total No.of  Total

each Question Questions Marks

1. MCQ/Objective type/VSA 01 10 10

2. Short Answer Questions 04 12 48

3. Long Answer Questions 06 07 42

Total 29 100
(C) Scheme of Option
There is no overall choice. However, an internal choice in four questions of
four marks each and two questions of six marks each has been provided.
BluePrint

Unitsg/Type of Question MCQ/VSA SA. L.A. Total
Relations and functions 2(2) 8(2 - 10 (4)
Algebra 3(3) 4(2) 6(1) 13(5)
Calculus 2(2 24(6) 18(3) 44 (11)
Vectors and 3-dimensional
geometry 313 8(2) 6 (1) 17 (6)
Linear programming - - 6 (1) 6 (1)
Probability - 4(2) 6(1) 10(2)
Total 10 (10) 48 (12) 42 (7) 100 (29)
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Section-A
Choose the correct answer from the given four optionsin each of the Questions 1 to 3.

1. If Oisabinary operationgivenby 01 R xR - R,ab=a+ b? then -2[bis
(A) -52 (B) 23 (© 64 (D) 13

_ Ot 3nLC, _ ..ol
2. Ifsn?t: [-1,1] - §,7E|safunct|on, thenvalueof sin! B_EEIS

-T -T 51t 7Tt
A) 5 B S5 ©O -5 O 5

3. Gi hE96E—E23E[BOEAI'eI Sf [
. |ventaIEil_,’ 0[_%1 OE% ok pplying elementary row transformation

R, - R-2 R, on both sides, we get

A 6 [ 3C [ -4rC 5 6 [O 30mMB 0orC
()%0[ %0[52[ ()%0[ %105%12[

D‘3 6C [P 3C O3 0O 3 6[ D‘4 3CB 0C
© Hs of"H oFHs 2 ™ Hs of"H1 ofH 2f

4. If Aisasquare matrix of order 3and |A| =5, then what isthe value of |Adj. A|?

5. If Aand B are square matrices of order 3 such that |A| = -1 and |B| = 4, then
what is the value of [3(AB)|?

0 odydE mgey il
y d°y
i i ion G- 0b=—0 i
6. The degree of the differential equatlonE DdXDE Ddngls

Fill in the blanksin each of the Questions 7 and 8:

dy
7. Theintegrating factor for solving thelinear differential equation Xa —y=x?

is
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10.

11.

12.

13.

14.

MATHEMATICS

The value of ‘i -]

2 .
IS

What is the distance between the planes 3x + 4y -7 = 0 and 6x + 8y + 6 = 0?

If 3 isaunit vector and (X— &@). (X+ &)= 99, then what isthe value of | % |?
Section-B

Let n be afixed positive integer and R be therelationin Z definedasaR b if
andonly if a— bisdivisibleby n, Oa, b O Z. Show that R is an equivalence
relation.

Prove that cot*7 + cot™'8 + cot'18 = cot™3.

OR
. -1 -1 _12
Solvetheequation tan™(2+ x)+tan™(2-x) = tan 3" 3>x>4/3.

X+2 X+6 x-1
Solveforx, [ X+6 x-1 x+2/=0
X=1 X+2 X+6

OR
l2c m -1 2C
fA=[, ,CandB=[p , oL verifythat (AB) =B'A".

Determine the value of k so that the function:

k.cos 2x
m—4x

if x#

O
F() %
X) =

>

if x=

MlANH

Tt

IS continuous at X :Z .
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16.

17.

18.

19.

20.

21.

22.
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2
If y= " show that (1 - »? g—xﬂ_aﬁy:o.
d°x X

T
Find the equation of the tangent to the curve x=sin3t,y=cos2tatt = e
Find the intervals in which the function f (X) =sin*x+ cos*x, 0 <x < % TS
strictly increasing or strictly decreasing.

m

Evaluate J’E sin* x cos’xdx
0

3x+1
Bvaite [ 2xr3

OR
Evaluate Ix.(log X)%dx

Find aparticular solution of the differential equation

X

2y e dx+ (y—2xe§) dy =0, giventhat x=0wheny =1.

If a=2f-2]+k,b={+2j-3kandc=2{ -] +4Kk, then find the projection
of b+ caonga.

Determine the vector equation of a line passing through (1, 2, —-4) and
perpendicular to the two lines 7 =(8f —16 ] +10k) + 1 (3i -16 ] + 7k) and
(151 +29] +5K) + 1 (37 +8] —5K) -

There are three coins. Oneis abiased coin that comes up with tail 60% of the
times, the second is also a biased coin that comes up heads 75% of the times
and thethird isan unbiased coin. One of thethree coinsischosen at random and
tossed, it showed heads. What isthe probability that it was the unbiased coin?
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23.

24,

25.

26.

27.

28.

MATHEMATICS

SECTION-C
04 1 3C
DZ 1 C

Find A1, where A = @ 1%. Hence solve the following system of

31
equations4x+2y+3z=2, Xx+y+z=1,3x+y-22z=5,

OR

Using elementary transformations, find A%, where

o1 2 -2C

A=l 3 Of

Ho -2 1f

Show that the semi-vertical angle of the cone of maximum volume and of given
sant height is tan™+/2 .

Evaluate Il ’ (3%% + 2x+5) dx by the method of limit of sum.

Find the area of the triangle formed by positive x-axis, and the normal and
tangent to the circle 2 + y2 =4 at (1, /3), using integration.

Find the equation of the plane through the intersection of the planes
x+3y+6=0and 3x-y-4z=0andwhose perpendicular distancefromorigin
isunity.

OR

Find the distance of the point (3, 4, 5) from the plane x + y + z= 2 measured
paralel totheline2x=y=2z

Four defective bulbsare accidently mixed with six good ones. If itisnot possible
tojust look at abulb and tell whether or not it is defective, find the probability
distribution of the number of defective bulbs, if four bulbsare drawn at random
fromthislot.
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A furniture firm manufactures chairs and tables, each requiring the use of three
machinesA, B and C. Production of one chair requires 2 hourson machineA, 1
hour on machine B and 1 hour on machine C. Each table requires 1 hour each
on machine A and B and 3 hours on machine C. The profit obtained by selling
one chair is Rs 30 while by selling one table the profit is Rs 60. The total time
available per week on machineA is 70 hours, on machine B is40 hours and on
machine C is 90 hours. How many chairs and tables should be made per week
S0 as to maximise profit? Formulate the problems as a L.PP. and solve it

graphically.
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Marking Scheme

Section-A
1. (B) 2. (D) 3. (B)
1
4. 25 5. -108 6. 2 7. X Marks
8.2 9. 2Units  10. 10 1x10=10
Sections-B
11. (i) SinceaRa, galZ, and because O isdivisible by n, therefore 1
Risreflexive.
(i) aRbO a-bisdivisibleby n, thenb - a, isdivisibleby n,sobR a.
Hence R issymmetric. 1

(iii) LetaRb andbRc, forab,c, 0Z. Thena-b=np,b-c=nq,
for somep,qOZ

Therefore, a—-c=n(p+ g adsoaRc. 1
Hence R isreflexive and so equivalence relation. 1
12 LHS-tan-11+tan-1}+tarr1i 1
' B 7 8 18
1+1
7 8 1 L OI5C 1
= tan +tant = tan +tant — 1
11T 5l 1 g
7'8
3.1
4+
3 11 18 65
- -1— -1 — —1 - -1
tan 1 tan 18 tan 1_3& tan 105 1
11 18
1
= tan-lé =cot'3=RHS 1

OR
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2
Since tan? (2 + x) + tar! (2 - x) = tan? 3
@40+ @-x 2
Therefore, tan 1-(2+%) (2-%) = tan 3
Th 4 .2
%33

O x=9 [0 x=%3

X+2 Xx+6 x-1
13. Given, [x+6 x-1 x+2=0
Xx-1 X+2 X+6

X+2 X+6 X-

R, -R,-R,
Using o p _R »Weget 4 -7 31=0
T 3 -4 7
+2 4 -3
C,-C,-C, X
Using ~ o _c . weget| 4 ~11 -1/=0
T 3 -1 10

Therefore, (x + 2) (-111) — 4 (37) -3 (=37) = 0

which on solving gives x = —%
OR

2l -1 20 07 3 -4C
AB=Ls 4F BB 2 -3F"Hs 5 -6f

1%

1Y%

1Y%

1Y%



344  MATHEMATICS

07 15C
3 5-
Therefore, LHS=(AB) = @ E 1
4 -6

01 3 o 15[
0 2 3

C
L1 C [l
RHS=B' A' = % 4E = and hence LHS = RHS
2 -3 U

1+1

T[ .
14. Sincef iscontinousat x = 7 we have i'n,l f(x) =5.
T4

]
. kcos2(—-vy)
lim f (X) _ lim k.cos2x —lim 4

ow xag = XAZ m—4x y-0

T
—=X =Y,
“_4(17:_3’) ,Where4 y 1

Tt
_im <G im gesnzy) 1
y-0 m-m+dy y-0 22y 2

Therefore, g =5 [O k=10. 1

eacos’1 X[ ﬂ _ eaoos’1 X (_ a)

oY= dx 1 ”
d
Therefore, N d—iz —ay...() "

Differentiating again w.r.t. X, we get
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- d’y x dy _ ady

¢ - dx  dx 17
d’y dy dy
O@-x)— -x—= =-a1l-x* = !
( ) dx® dx dx 2
=—a(-ay) [from]] )
d2
Hence (1-x%) X—Xﬂ -a’y=0. Y
dx dx
dx dy .
— =+ 3c0s3t, — =-23n2t
16. qt ot 1
—2sin "
Therefore,ﬂz—ZS’mZt,andDdyD = 2. 2 =2\/§
dx  3cos3t H&B% 3cos3t  3(--) 3 1
V2

o am 1 m
Also x=sin3t —S|n34 = and y:cosZt:cos2 =0.

g1 O[
Therefore, Pointis B\/—E E 1
\ _ 22 0 _1C
Hence, equation of tangentisy—0 = 3 H( \/EE
22 x-3y-2=0 1
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f'(X) =4 sin®x cosx — 4 cos®x sinx
= — 4 sinx cosX (Cos?X — sin3x)

= —sin4x. Therefore,

Tt
f'"x)=00 4x=nntd x= nz

Now,for0<X<£[,

(<0

T
Therefore, f isstrictly decreasingin (0, Z)

Similarly, we can show that f isstrictly increasingin (

11

17. 1= J’fsin“xcos?’xdx

L1
=Io6sin4x(1—sin2x) cos Xdx

1
:Ift“(l—tz) dt,wheresinx =t

5 t7

3 [t
=[2(t" -t°) dt=[ -
Ji( ) =

1%

Ya
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5
-2+ —
) 2

18, = (227> gv=r4__ "~ 2
I2x2—2x+3 X 12x2—2x+3 X

3 4x -2

5 1
e et R e
4) 2x* -2x+3 X 4 1, 3™

=:31Iog |2x% - 2x+ 3|+

=%Iog|2x2—2x+3|+

=§flog |2x% - 2x+ 3|+

X

2

Hi

52

a3
J5

— tan
2

tan

J5

OR

I =Ix(logx)2.dx =J’(Iog X)% x dx

2 1X2
= (log )22 — [2log x= > dx
(logx)”—-~[2logx= =

2
=X7(Iogx)2 —Ilogx. X dx

X

2
:XE(Iogx)2 —@ogx.;—jx

e

2
[l
X— axp
2 C

-1 2X_1+c
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19.

MATHEMATICS

NG NG NG
== (logx)®> - = logx+-——+c
2( g X) 2 g 2

Given differential equation can bewritten as

%:2xe§—y

d x
Y 2y.e’

i Z—v 0 x=wl ﬂ—v+yﬂ
Puttmgy dy dy

Therefore, v+ y%: 2vye' -y — 2ve -1
y

2ye" 2¢’

dv _2ve' -1

- = -V

dy 2’
Hence 2e'dv= _ﬂ

y

O 2e'=-log|y|+c
Or 2 = —log|y|+cC
whenx=0, y=1
0 C=2
Therefore, the particular solutionis 2¢’ = - log|y|+2

N N |-

N

N
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20. b+c=(+2]-3K) + (21 -] +4k) =31+ ] +k 1
a=2i-2]+k
Projection of (b +¢) aong é:@is 1
a
6-2+1_5
Ja+4+1 33Ut 1+1

21. A vector perpendicular to thetwo linesisgiven as

Pk

(31 -16 ] +7K) x (3( +8 ] -5k) = |3 -16 7
3 8 - 2

=241 +36] +72k or 12(2 +3] +6K) 1

Therefore, Equation of requiredlineis

F=((+2]-4K) +2(2] +3] +6K) 2
22. LetE;: selection of first (biased) coin
E,: selection of second (biased) coin

E,: selection of third (unbiased) coin

N[

1
P(E,) = P(E) = PE) =3

Let A denote the event of getting a head



350

MATHEMATICS

LD AL AL
Therefore, 9E.E-100° [E,0 100° B, 2
OA O
P(E;)PC-—DO
BT DEsD
ALT

OA O
P(E)PWD+P(E)PWD+P(E) O0-0
0E: O 0E; O OEs O

1 1

32 _10
140175 L1133
37100 37100 32

SECTION-C
IAl=4(-3)-1(-7) +3(-1) =-12+7 -3 = -8
A11= -3 A12: 7 A13: -1

A =5 A22:_17 A23:—1

21—

A,=—2 A,=2 A= 2

33~
+3 5 -2C
Therefore, A = — § 7 =17 2 C
1o o
Given equations can be written as

M4 2 3LIXC [RC

ol

N

N[
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O A.X=BO X= (A )B 1

=(A")B

3 -10 [2C

i A

01 C
0, C
6 +7 -5= -40 [2C
=-% 0 -17 5= -120= Eg% 1
4 +2 +10= 8 %1[ 13
1 3 1
Therefore, x==, y=—, z=-1 =
2772 2
OR
01 2 -20 L 0 0O .
0 0_ 0 1
WritingA= 1 3 0= 1 0fA 2
0 2 1 0 1@
M 2 -20 L 0 0O
R, - R,+R, [ 5 —29=51 1 oEA .
-2 1@ 01
M 2 20 L 0 0O
R, ~R,+2R,;0 B0 1 0g=fl 1 25A 1
H 2 1§ B o0 1
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L
R, - R, +2R, [ %

O DN

= O

rrod
1

o O

m 2
R, - R, +2R, ] @ 1
0

M o0 o[
R, - R,-2R, [ 1 ob=
0 1@
B 2 60
oat=04 1 ot
2 SE
1

24.\olumev =v =§1Tr2h

|2=h2+r2

1 1
v= ST (- h= ST (th-t)

BE
Y _Ti2_3n7)=0
dh 3
|=3n, = 2h

RHHHH

N PR

W

N P O

N PN

g N O
[

a N O a N
o0 [

Fig. 2.1

[
Nl NI~

N
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a =tant,/2
d?v
—=-21h<0 1
dh?
Therefore, VIS maximum

5. | :J’13(3x2 +2x+5)dx = j’f (x) dx
=Li[rgh[f(1)+ f+h)+f@+2n)+....+ f@+(n=-Dh)] . () 1

3-1
where h=——-=
n

SN

Now

f()=3+2+5=10

f (1+h) =3+3n* +6h+2+2h+5=10+8h+3n’

f (1+2h) =3+12h* +12h+ 2+ 4h+5=10+8.2h+3.2°h? 1>

f @+ (n-1)h) =10+8(n-1) h+3(n-1)>2.h?

| = limh 0n+8hn(n_1)+3h2 n(n_l)(zn_l)E 11
n-oo 2 6 E 2
= |imE On+En(n_1) +E n(n-1)(2n-1)C

n-on n 2 n? 6
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naoo

lim < %On+8(n = (n 1) (2n- 1)E

1
n

5

lim2 §0+8(1 —%)+2(1—%) (2-

2[10+8+4] =
26. Equation of tangent to X2+ y?=4 at (1,/3) is

4-x

V3

X ++/3y = 4. Therefore, y =

Equation of normal y =+/3x

1 44-x
Therefore, required area= IO\EXd X+L Ne d

2

Oex0 1 X
_E{z%[ 2

I:IQD
NN

5485 26

27. Equationof required planeis
(x+3y+6)+A(X-y-42=0

O @+3A)x+@B-AN)y-4Az+6=0

N[

N
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Perpendicular distanceto the planefromoriginis

6
=1 1
TherefOI‘e, \/(1+ 31)2 + (3_ 1)2 + (—4/1)2 1 2

or 36=1+9A2+6A+9+A>—6 A+ 16 \?
or 26\2=26 0 A=#1

Equations of required planesare

1
4x+2y—-4z+6=0and-2x+4y+4z+6=0 15
or2x+y-2z+3=0andx-2y-22-3=0 1

OR
Equaiton of lineis 2x=y=2z i s=iX
quaiton of lineis —y—2|.e.1 11
2
X_y_z
or 1 22 1

(3.4.5)

xtytz 20

o]

355
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Equation of linePQis

or

28.

Xx-3_y-4_z-5
1 2 2

=A 1

=Q (1 +3, 21 +4,24 +5)lieson plane. Therefore,

1

A+3+21+4+22+5-2=0 15
54 =-10 gives 1 =-2which givesthe coordinates of Q(1, 0, 1)

_ 1

Therefore, PQ =+/4+16+16 = 6 units 15

Let x denotes the number of defective bulbs

_°C, 6543 _1

°C,'C, _6544. ,_8

P(X=1) =

©C, 10987 21 1
p(x=2) = C.°C;_ 6543 ¢ 3 .
©C,  109.87 7
p(x=g - C'Ci_ 6432 ,_ 4 .
©C,  109.87 35
4
px =) —Cs - 4321 _ 1

“C, 710987 210 1

Therefore, distributionis
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X : 0 1

-
®
~Nlw| ™
IS
=

P(x): 17 | =z 35 | 210

29. Let number of chairsto be made per week be x and tables be y

Thus we haveto maximise P=30x+ 60y

Subject to o x+y<s70 |
X+y<40 2
X+ 3y <90
x2z020 |
Vertices of feasible region are 2
Fig. 2.4
A (0,30), B (15, 25), C(30,10), D (35, 0) %

P(at A) = 30 (60) = 1800

P (at B) = 30 (15 + 50) = 1950
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P (at C) = 30 (30 + 20) = 1500

P (at D) = 30 (35) = 1050

Pis Maximum for 15 chairsand 25 tables.



