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Class : XII
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General Instructions:
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. Section E has 3 Case Based questions carrying 04 marks each.

Max Marks: 80
Time: 3 Hours

. This Question paper contains 38 questions. All questions are compulsory.

. This Question Paper divided into five Sections — A, B, C, D and E.

. Section A has 20 Multiple Choice Questions (MCQs) carrying 1 mark each.

. Section B has 5 Very Short Answer (VSA)-type questions carrying 02 marks each.
. Section C has 6 Short Answer (SA)-type questions carrying 03 marks each.

. Section D has 4 Long Answer (LA)-type questions carrying 05 marks each.

. There is no overall choice. However, an internal choice in 2 questions of 5 marks, 3 questions of

3 marks and 2 Questions of 2 marks has been provided. An internal choice has been provided in

the 2 marks questions of Section E.
8. This question paper contains 6 pages

SECTION - A (Each MCQ Carries 1 Mark)

1 0 4
1 The cofactor of (-1) in the matrix [3 5 —1fis
0 1 2
a)-1 b) 0 c)l
2 The function f(x) = x3 + 3x is increasing in

3oatxv=[d Zlandx-v=[3 ©|then2x-3vis

ol il el T ol

4 Ify=500e™ + 600e 7% then = is
dx
a) -7y b) 7y C) -49y

2
5 f(1+logx) dx

X

1+1 2
(1+logx) +
2X

3
(1+logx) +e
3x

a) c)
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1+1 3
( 0gx ) +

C

d)2
d) (0, 1)

5 —14
9 [O 11
d) 49y

1+1 2
( ng) "

d) c



6 sint (sin 13?”) =
a) < b) 3 c) ~ d)n

7 The position vector of the point which divides the join of points with position vectors 24 - 3b
and @ + b intheratio 3:1is

3d —-2b 7d —8b 3d 5d
c) — d)—
. b) — ) ),

a)

8  Solution of LPP
To maximize Z = 4x + 8y subject to constraints:
2x+y <30, x+2y<24, x>3, y<9, y=>0is

a)x=12,y=6 byx=6,y=12 C)x=9,y=6 d) none of these

4
9 If mand n are the order and degree, respectively of the differential equation di ((d—y) ) =0,

X dx
then the value of m + n is

a) 1 b) 2 c) 3 d) 4

0 -6 2
10 If [a c —5] Is a skew symmetric matrix, then a+b+c:

b 5 0
a) 8 b) 4 c) -4 d) -10
_ 42
11 Ify = COS'l(i " ;) then Z—z is equal to
1 -1 2 -2
a)1+xz b)1+xz C)1+x2 d)1+x2

12 A set of values of decision variables that satisfies the linear constraints and non-negativity
conditions of an L.P.P. is called its:

a) Unbounded solution c) Feasible solution
b) Optimum solution d) None of these

13 The angle between the lines 2x =3y =—z and 6x = -y = — 4z is:
a) 0° b) 30° c) 45° d) 90°

14 Let R be arelation on the set {1, 2, 3} givenby R ={(1, 1), (2, 2), (1, 2), (2, 1), (2, 3)}. Which
among the following element to be included to R so that R becomes Symmetric?

a) (3, 3) b) (3, 2) c) (1,3) d) (3,1)

2|Page6/ Class 12/Mathematics/65/1/1/Prelim2



15

16

17

18

19

20

21

22

A and B are invertible matrices of the same order such that |[(AB)}| = 8, If |A| = 2, then |B| is

1 1
a) 16 b) 6 0) - d) —
The area enclosed by the circle x? + y> = 8 is
a) 16m sq units b) 2V2x sq units c) 8x2 sq units d) 87 sq units
If a line makes angles of 90°, 135° and 45° with the X, y and z axes respectively, then its direction
cosines are:
-1 1 -1 1 1 -1 1 1
V0% % %0 % 90 % 9057
If |d| = 10, bl = 2 and d@ . b = 12, then the value of |d x b|
a)5 b) 10 c) 14 d) 16

Directions: In the following 2 questions, A statement of Assertion (A) is followed by a
statement of Reason (R). Mark the correct choice as.

(A) Both A and R are true and R is the correct explanation of A

(B) Both A and R are true but R is NOT the correct explanation of A

(C) Ais true but R is false

(D) Ais false and R is True

1 -1 -2

Assertion (A): The matrix A |1 0 —3] IS a singular matrix.
2 3 0

Reason (R): For any square matrix A, |A'| = | A|

Assertion (A): Two coins are tossed simultaneously. The probability of getting two heads, if it

Is known that at least one head comes up, is %
. . P(ENF)
Reason (R): Let E and F be two events with a random experiment, then P(F/E) = W

SECTION -B
(Each Question Carries 2 Marks)

Find the rate of change of volume of sphere with respect to its surface area, when radius is 2cm

(a) If a=sin? (%) + cos? (_71) and b = tan! (v3) — cot™ (%) then find the value ofa + b

- OR -
s

(b) Find the value of ‘K’ if sin‘llk. tan (2 cos™1 (%))] ==
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23

24

25

26

27

28

29

30

Find the foot of the perpendicular drawn from the point (2, —1, 5) on the line
x—-11 y+ 2 z+ 8
10 -4 -11

(a) If vectors PQ = -37" + 4f + 4k and vector PR = -57 + 2j + 4k are the sides of a APQR then
find the angle between PQ and PR

- OR -
(b) If vectors PQ = -37 + 4j + 4k and vector PR = -57 + 2j + 4k are the sides of a APQR
then find the length of the median through the vertex P

_ . _ dy _ sin?(a+y)
If x sin(a +y) +sina. cos(a+Yy) =0, then prove that i sina

SECTION-C
(Each Question Carries 3 Marks)

Evaluate f_55 | x + 2 | dx

- OR -
T

- 1
2
Evaluate fo T X

(a) A family has 2 children. Find the probability that both are boys, if it is known that
(i) at least one of the children is a boy.
(ii) the elder child is a boy.

- OR -

(b) Bag I contains 3 red and 4 black balls and bag Il contains 4 red and 5 black balls. One ball
is transferred from bag | to bag Il and then a ball is drawn from bag Il at random. The balls
so drawn is found to be red in colour. Find the probability that the transferred ball is black.

Evaluate [ ———— dx
9x2+6x+5

Maximize Z = 600x + 400y Subject to the constraints:
x+2y<12; 2x+y<12; 4x + 5y < 20; x>0; y=>0 by graphical method

Y
Evaluate f2 sin 2x . tan™"(sin x)dx
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31

32

33

34

35

36

(a) Find the particular solution of the differential equation: (1 + e)dy + (1 + y?)e* dx = 0 given
thaty = 1 when x = 0.

- OR -

(b) Solve the following differential equation: Z—i + 2y. tan X = sin X, given thaty = 0, when x =

SECTION-D
(Each Question Carries 5 Marks)

(@) The sum of three numbers is 6. If we multiply third number by 3 and add second number to
it, we get 11. By adding first and third numbers, we get double of the second number. Represent
it algebraically and find the numbers using matrix method.

- OR -
1 2 -3
() IfA=[3 2 —2|thenfind A and use it to solve the following system of the equations
2 -1 1

X +2y—3z =6, 3X+2y—2z2=3, 2X—-y+z2=2

Make a rough sketch of the region given below and find its area using integration
{(x,y) :0<y <x?+1,0<y <x+1,0<x<2}

Let N denote the set of all natural numbers and R be the relation on N x N defined by
(a,b) R (c,d)ifad (b + c) = bc (a + d). Show that R is an equivalence relation.

(a) Find the shortest distance between the lines
7= (T +2]+3k)+ M0 - 3j + 2k).and # = (4T + 5] + 6k) + u(7 - 3j + 2k).
- OR -
(b) Answer the following:
(i) 1fd=1©-j+7kandb=5¢-j+\k, then find the value of A so that & + b and @ - b are
perpendicular vectors.

(ii) Show that the vectors 27 - j + k, T - 3j - 5k and 31 - 4j + 4k form the vertices of a right
angled triangle.

SECTION-E
(CASE STUDY - Each Question Carries 4 Marks)

Read the following passage and answer the questions given below.

Tuba was doing a project related to the average number of hours spent on study by students
selected at random. At the end of the survey, she prepared the report related to the data.

Let X denotes the average number of hours spent on study by students. The probability that X
can take the values X, has the following form, where k is some unknown constant.

5|Page6/ Class 12/Mathematics/65/1/1/Prelim2



k, ifx=0
2k, ifx=1
3k, ifx=2
0, otherwise

PX=x)=

Based on the above information, answer the following questions:

(i) What is the value of k? [1m]
(i) What is the value P(X = 2)? [1m]
(iti) (a)What is the probability that average study time of students is at least 1 hour. [2m]
- OR -
(b) Find the mean of the given data. [2m]
37 The use of electric vehicles will curb air pollution in the V' . m
long run. The use of electric vehicles is increasing every |m ™

year and estimated electric vehicles in use at any time t is
3 2

: : 5
given by the function V(t) = % - Tt +25t-2
where t represents the time and t = 1, 2, 3.... corresponds
to year 2001, 2002, 2003, ....... respectively.
Based on the above information, answer the following
guestions:

(i) Can the above function be used to estimate number of vehicles in the year 2000. Justify [2m]

(ii) Prove that the function V(t) is an increasing function. [2m]

38 Bibek’s father wants to construct a rectangular garden
using a brick wall on one side of the garden and wire
fencing for the other three sides as shown in figure. He
has 200 ft of wire fencing.

Based on the above information, answer the following
questions.

(i) If x denote the length of side of garden perpendicular to brick wall and y note the length of
side parallel to brick wall, then find the relation representing total length of fencing wire.

[1m]

(if) Write Area of the garden as a function of x, say A(X). [1m]

(iii) (a) For what value of x, the value of A(x) is maximum. [2m]
- OR -

(b) Find the Maximum area of garden. [2m]
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1]a)-1
2| )R
3 5 14
Sl
4 | d) 49y
3
5 0 (1+1(;gx) +e
A
6| a) -
7 5d
d) e
8la)x=12,y=6
91c)3
10| ¢) -2, -7
11 2
C) 1+ x2
12| c) Feasible solution
13| d) 90°
141 b) (3, 2)
1
15 d) —
16
16| d) 8x sq units
17 11
30, V2' V2
18|d) 16
191 (c) Ais true but R is false.
20| (a) Both A and R are true and R is the correct explanation of A.
4
21 V=31'tr3 and S=4nr’ ﬂ_dﬂtrz_lr
ds ~ 8mr 2
L1 4mr? L 8 mr dv
dr and dr L1 =2 1 em?®/1em?
ds r=2m 2
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x 11 y+2 z+8
10 -4 =11

Direction ratios of PQ are 10 +11 -2, 45 -2+1,-11L-8-5

ie 10L+9,-40-1,-11L-13

If PQ is perpendicular to the given line, then

10(10L+9) -4 (41 -1) - 11 (-114-13) =0

= 237.=-237 L=-1

Substituting in (i), we get the foot of perpendicular as Q(1, 2, 3).
Length of perpendicular PQ = /(2—1)% + (-1-2) + (5-3)% = J1+9+4 = /14

22 JE 1 - OR -
Ans: a = sin' + cos ( EJ \@ -|
Ans: Given that sin ' ktan{Zcos '—J _T
. ( } ( } x 2r _llr 2 ) 3
=sin +Cos 2T -
oo :>ktan[2cos l(o::crs.ﬁ)]—sin£
= tan "' (\/3) — cot l[ ] E—Z—E N 6 3
11z = — 4 ?ﬂ' ﬂkﬁnfzﬁﬂfhf_:ﬁjk:—
Nowa+b————: 3 2 2
12 3 12 12
23 POPR - OR -
cost = —_— = . . ) .
PQ ‘PR PQ+PR _(-3i+4j+4k)+(-5i +2j+4k)
1548416 2 2
w036 = 7 J3514+16 | -8i+6/+8k
VI+16+16 +4 + J = 4i+3)+ 4k
msﬁ——39 2
Vaias 13 The length of median = |4H3}+4k| =
-3 55) (%)
34205 205
24| Ans. General point on the line Xl_,:;l =L +42= 2-;?:,1 is
Q(1I0A+ 11, 41 -2, 114 - 8) ..(1)
P(2,-1,5)
+ »

25

= xsin(a+ y) = —sin acos(a+ y)
—sinacos(a+ y)

X= = x=-sina.cot(a+ y)
sin(a+ y)

, -~ . dx , 2 d

Differentiating with respect to y, we get — = —sin a[—cus ec” (a+ yj].—{a+ ¥
) dy dy
= —sin a[—ms ec* (a+ y]].{l]+ )= # L dy sin”(a+ y)
sin” (a+ y) dx sina
- OR-
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n/2 ) n/2 /2
Let I= J‘ d.\ _ J 1 x \/LOS.\'
0 l+\/tanx
COS X

a a
By the property, I fx)dx =j fla— x)dx , we get

0 0

n
2 08| ——X 2
fria nj ) ( 2 ) i G Vsin x

% e \/sm\ I Jcos x + /sin x

dx

dx

Adding (i) and (ii), we get

r/2 [ o n/2
ZI _ J' [ COs X + SN X }i‘x

Jsinx - qusx Jsin X+ J{:mi X

- dx = |
Y Ve (T 5 Vsin x + Vcos x
cos| > =X |+, fsin| ~—x

(i)

(i)

Jl:f1=[x]“‘f*=E = Jm>
2 1

) -2 3 5
= - [E— + Z,IJ 1{-{— + 21‘]
2 2
=5 -2

25 25 4
| Z-4-=2410 4] Z410-2 44
(345 0)s(F 05+

20 |x+2[—{ X+2, x2-2 - [4—8«25+2ﬂj [25+2{}—4+8
= = - +
~(x+2), x<-2 > ;
: 2 s 9 49
[+ 2pe= [-Co 2+ [ (o 20 2t 5 =2
5 -3 -2

]=

27| §=1{BB, BG, GB. GG} (if) A: the elder child is a boy = BB, BG
(i) A: at least one of the children is a boy = BB, BG, GB | B hoth are boys = BB
B: both are boys = BB .
ANB: BB ANB: BB
both boys when at least one of the children is a boy Probability of the elder child is a boy.
1
1
_P(AnB) 4 1 p(g;,q]zmzi_l
P{BIA]—W—E—E P(A) 2 2
4 4
- OR -
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Ans: Bag I 3 red + 4 black, 3 5
Bag IF: 4 red + 5 black P1‘1:|I:|:3|I:r|]1r},=lntrus+::1s.:e_?}\cﬁ
Case I : when ball translerred is black. Using Bayes’ Theorem, probability that the ball transferred is black
P(BI) - — 4.4
_ B 7 10 16 lﬁ
Tntalha]]s;nbﬂgffare4red+ﬁhlack. Exi+Ex£ 16515 31
AR = — 7 10 7 10
10
Probability in thjscase_ixi_
7 10
Case II: When ball transferred is red.
3
PR = —
7
Total balls in bag I are 5 red + 5 black,
5
PRI = —
10
28| 1 mf *
9x%+6x+5 97 2,6 57
9 9
1 1 1, 1 - . :
="5'f 2 5 1)2 1)2‘1'1:3"( 1)._, 2d.1',puttmg.\'+§—t:>d.\=df
+—x+—+|=—| = =]+ =
x3"9(3(3 +3) +(3
1
1 1 11 _,( t ) 1 1 3(.1'+—) a1 3.1'+1)
= — =— — —_ = — = — +
9f zdt =g.5tan” (7= |+ C=ptan™ | T\ 3)[+C=tan 5 C
243 3 .
29 1;‘: Corner points | Z = 600x + 400y
(0.4) 1600 minimum
(0.6) 2400
4.4) 4000 maximum
(6.0) 3600
i (5.0) 3000
30 L3 1y t?tan™'t __J-t2+1 1
Let ] = [2sin2xtan™"(sinx) dx = T
— _[%2 i L —1( : )d _tztan 1t
= J 2sinx cosx tan™"(sinx) dx —T——fldt+ f1 —d
letsinx =t = cosxdx = dt £2 tan=1 ¢ o
n =2mn f 4 Laantte
Whenx =0,t =0 whenx =—,t=1 2 2 2 )
1 ’ =>f1t-tan'1tdt=[M—£+ltan'1t]
=1=2 ttan~'(t)dt ..(i) 0 2 2 2 0
0 1y 1+ﬂ'_1ﬂ'1_ﬂ'1
[t tan~ttdt = ‘E[Z_ _]_2[2 ]‘Z 2
— =14, — (L tan-1 —2|Z_L=Z_
=tan~'t- [tdt f{dt(tan t)ftdt}a‘t 1=2[5-3]=3-1
—tan‘lt-ﬁ—f T
B 2 1+t2 2
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31| Wehave, (1 + ™) dy + (1 +°) ¢*dx = 0 and given that y = 1, when x = 0
dy —(1+y%)e" dy e‘dx

—— ——— = —

dx 1+¢™ —(1+43) 1+&*

Integrating both sides, we get

dy e“dx " e“dx
- = = -tan y=|—
I1+3,f2 1+e* Y J‘1+(.eff)1
= —tanly = at Putting e =t = e'dx =dt
y oy [Putting e e dx ]

= -tan'y=tan' () +C = -tan'y=tan”' (¢")+C
Putx =0,y =1in (i), we get

—tan™ 1=tan™ (¢) + C = ~%=%+C=}C=—%
Putting the value of C in (i), we get

~tan'y = tan”' (¢*) - % = % =tan”! (¢*) + tan”'y
Hence, tan_l{ex:] + tan™! Y= % is the required solution.

- OR -
a
Comparing it with ﬁ +Py=0Q, we get P=2tanx, Q =sinx

2
IF = o 2tanxdx _  2logsecx _ plogsec’s = go02y [+ 082 = ]

Hence, general solution is y.sec’x = [sinx.sec’xdx + C.

2 2

y.sec’x = [secx.tanxdx+C = y.sec’x=secx+C = y=cosx+Ccos’x

: s T n
Putting y=0and x =, weget 0= cos—+C.cos” =

3 3 3
:>{]=%+% = (C=-2
Required solution is i = cos x — 2 cos” x.
32| x+y+z=6 ~X=A"B
y+3z=11 7 -3 271767
x+z=2yorx—2y+z=0 ~x-13 9 _3) 1
1 1 1] x| 6 | 13 1ol
A=|0 1 3.X= & B=|11
I -2 1l zl] 0] x1 [97l ]
A=1(1+6)-0+1(3—-1)=9 = — |18/ =|2 =x=1y=22=3
7 -3 2] zl| 271] | 3]
Hence, adif4)={ 3 0 -3
-1 3 1]
7 -3 2] - OR -
Thus, A” = — adj(4) =l{ 3 0 —3‘
| Al 9
-1 3 1]
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1 2 =3 The given system of equationsis x +2y-3z=6
. )m 27 =
a=3 2 -2 Ix+2y-2z=3
2x-y+z=2
2 -1 1 The system of equations can be written as AX = B
=1(2-2)-2(3 +4) - 3(-3 - 4) 1 2 -3 x 6
=_14+21=7 whereA=|3 2 =2 X=|y|[,B=|3
2 -1 1 4 2
o o 2 _
. adjA=|-7 7 =7 A" exists, so system of equations has a unique
' o solution given by X = A"'B
-7 5 -4
0 1 2|6 7 1
0 1 2 i I Mol il y
:.fi":LaLijA:l—? 7 =7 =14 =;_/ L 3:;—35=—>
Al oo z -7 5 —4|2 -35| |-5
-7 5 —4
= x=1,y=-5,z2=-5
33| Ans: Given: y° = 2x Ay
y=x-4
Required area is OABCO
from (1) and (2), (x - 4)% = 2x
=>x*-10x+16=0
=2x-8x-2)=0
=x=8andx=2 X 0
- Intersection points (2, - 2) and (8, 4)
2 3 32 4
Area =[_y_+4y_l_:[ :(8+16—?—2+8——)=30—12 0,4 Y2,
2 6 2 = 18 unit? /"Y'

34

Ans: Relation R on N x Nis given by

(a, b) Rle, d) & ad(b+ o = bela + d

For reflexive:
For (a, b) e Nx N

(a, b) Rla, b) = ab(b+ a) = bala+ b)

true in NV
Hence, reflexive
For symmetric:

For (a, b), (c, ) E Nx N

(a, b) Rlc, d) = ad(b+ o = bcla + d

= cb(d + a) = da(c + b) (

= (c.d) R(a, b V (a b), (c, d € Nx N.

Hence, symmetric

For transitive:
For(a b, (c. d), (e, f E Nx N
Let (a, b) R(c, d) and (¢, d) R(e, f)
= ad(b + ¢) = bela + d)

1 1 1 1

= —4—-—=—+=
c b d a

and cfld + &) = de(c + 1)

1 1 1 1
e d F r
1 1.1 1 1 1 1 1
= —+—+—t—=—+—F+—+—
c b e d d a f ¢
1 1 1 1
= === —t—
b e a f

afle + b) = be(f+ a)

=> aflb + &) = be(a + 1)

= (a, b) R(e, |

As (a, b) R(c, d), (¢, d) R(e, /)

= (a, b) R(e. i Hence, transitive,
As relation R is reflexive, symmetric
and transitive. Hence, R is an
equivalence relation.

)
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35| iy a+ —j- . bx(a) —a
i 1=i+21+3k b=i-3j+2k Shortest distance = be(a’ ‘”)‘
5 = 4i + 5] + Bk Both lines are parallel. ‘ |g ‘
a—a=3i+3j+3k |-15i43; +124]
i j ok | -3424] |
bx(a—a)= i -3 2 |V225+9+144| 378
P Ji+o+d | Jia
=i(=9-6)= j(3-6)+k(3~(-9)) N
= 15+ 3+ 12k S el _
OR
) S L
Ans: Giventhat a=i— j+ 7k and b=5i— j+ Ak AB=(i—-3j—5k) - (2i— j+ k) =—i—2j—6k
" a+b=i— j+Tk+5i— j+Ak=6i-2j+(T+A)k | = ABl=\1+4+36 =41
and a-b=i— j+Tk-5i+ j-Ak=-4i+ (71-)k | BC= @i-4j-4k) - (i-3)-5k) = 2i-j+k
Now, a+band a— b are perpendicular vectors =|BCl=1+1+1=4/6
= (a+b).(a-b)=0 and AC = (3i—4j—4k) — (2i— j+ k) = -3¢
— (61— 2+ (T+A)k).(~4i+(7- k=0 —| AC|= 119+ 25 =+/35
= -24+0+(T+A)(T-4)=0 ~| ABF=| AC|* +| BC|
= -24+49-"=0=A"=25=1=4%5 Hence, ABC is a right angled triangle.
36| Ans: (i) Since, Y P(x) = 1 (iii) If a students has study time at least 1 hr then either he/she has
~k+2k+3k+0=1 studies for 1 hour or 2 hour.
= 6k=1=k=1/6 « Required Probability = P(x = 1) + P(x = 2) = 2k + 3k = 5k = >
(ii) From (i), k= 1/6 6
“PO=2)=3k=36=12 |\ b = 0x L Ix 24 2x S =0+ 241=tqg=d
6 4] 6] 6 3 3

37

5,
Ans: (a Vr_—r — S+ 2502
(a) V(1) 05

+ For 2000,t=0

~V(0)=0-0+0-2

Since, number of vehicles cannot be negative.

Therefore, the given function cannot be used to estimate number of vehicles in the year 2000.

(b) V(1) = Ef ——I2+25f 2

2 _5¢4+25 = 3|22, 15
51 3 3

= 3|[;-2) -85 15 |_ [r_ﬁ] L
6 ) 36

5 3} 36 3
~ The given function V() is an increasing function.

¥t} =

i.nlx.n

':.Hlm

V{£) = 0 for any value of ¢

38| (i) % X + ¥ + y + perimeter of semicircle = 10
X
=X+ 2y+ ?I'E = 10 which is the relation between x and y
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(”) Area A= x_}r-}—%ﬂ'(fj = X(E_E_HJ+1£
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(i) We have, A=5y————— =,d_A=5_X_E
dx
A _gm5-x-TX_p
dx 4
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=:»5=x+ﬂ=>x{4+:r]=zﬂ=:>x=
4 4+
(iiD)-b (iii) We have, y= 5—5—E=5—x[1+5}
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