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S. Objective Type Question

No. Sec A Marks
1 (b) no such x andy possible 1
2 @k=3p=n 1
3 (d) (0,2 1
4 (b) B 1
S (d) y=—€"+c 1
6 (d)-25 1
7 (a) Skew symmetric matrix 1
8 (b) P(A'B") =[1-P(A)] [1- P(B)] 1
9 (d) 51 — 10f + 10k 1
10 (©5 1
11 (b) half plane that neither contains the origin nor the points on the line 2x + 1

3y=6
12 (b) e*sec x + ¢ 1
13 @0 1
14 (do 1
15 (d) = 1
2
16 (c) zismaximum at (40,15), minimum at (15,20) 1
17 3 1
(b) -
18 (d) ; s units 1
19 (d) Assertion isincorrect, reason is correct. 1
20 (a) Assertion is correct, reason is correct; reason is a correct explanation for 1
assertion.
SECTIONB
VERY SHORT ANSWER TYPE QUESTIONS(VSA)
(Each question carries 2 marks)
21 1

Required value = Z + 2 + -
4 4 4




22

Asfiscontinuousat x = 2 = lim,_,+ f(x) = lim,_,- f(x) = f(2)

1
lim3x = lim (2x+2) =k
x—-2% x—>27
>k=6 1
OR
Here, % = a(1 — cos #) and Z—Z = a(—sin )
dy dy/d6  —asin®  —sin 6 1
dx dx/d8 a(1—cos 6) (1—cos 6)
. s
d —sin - —/3/2
o —y = 371_ = / = —\/§ 1
dxlg=2 1-cos; 1-(1/2)
23 y? = 8x
then 2y 2 = 8=
ey '
dt  dt 9
Solving above
2y=8
Y=4 1
Solving we get point (2,4)
24 The projection of vector d@ on the vector b is given by 1
ENT TN _ (ex143x242x1) _ 10 _ 5 1
|b| (@-b) JOZ+@2+(1)?2 V6 3\/8
Lotk A
ORAXxXb=|4 —1 1|/1—-2j-6k
2 -2 1 1
S 1
and|d@ X b|=/12 + (=2)% + (—6)2 = V41 2
o > . am a 1
. - —>_axb_l—2]—6k_LA_i,\_iA -
Unltvectoralongaxb—ldxyl— = — il —k 2
25 G+Db+c2=0=|d>+|b2+ |62 +2(@-b+b-¢+¢C-d) =0 1
:>3+2(Ez-b+b-8+8-a)=0=>(&-b+b-8+8-a):—§
SECTIONC
SHORT ANSWER TYPE QUESTIONS(SA)
(Each question carries 3 marks
26

P(x)= 2 x 4x3 — 12x% — 90x
2

= f'(x)=6x3—12x% —90x = 6x(x? — 2x — 15) =6x(x — 5)(x + 3)




For strictly increasing, f'(x) > 0

= 6x(x—5x+3)>0 1
= x € (—3,0) U (5, )

For strictly decreasing, f'(x) < 0 1
= 6x(x—5x+3)<0
= x € (—,—3)U(0,5)

27 Let V and S be the volume and surface area of a cube of side x cm 1
respectively. 1
GivenZ = 9 cm3/sec

dt 1
. ds
Werequwe—]
dtlx=10 cm

Now V = x3
:dV—S 5 alx:’g_3 5 dx:dx_ 9 3

de ~ F de T dr T de T 32 a2
Again, = S = 6x?
[By formulafor surface area of a cube]
_ds_ ., o dx_ ., 3 _36

dat T TN T

E] = 3% = 3.6 cm?/sec.

dtly=10cm 10

28 Wx3—x>0on[-1,0]andx®> —x < 0on[0,1] and that x> —x > 0 on 1
[1, 2.

S2 13 —xldx= [0 (8 —x0)dx+ [ — (® —x0)dx+ [ (3 — x)dx 1
4 270 2 41 4 242
:[x__x_] + [x__x_ + [x__x_]
4 21_1 2 4 1g 4 214 1
-1t 1 1., 1,1 3 3,,_1
4 2 2 4 4 2 2 4 4
OR
Letx+3=A:—x(5—4x—2x2)+B=A(—4—4x)+B 1
On comparing the coefficients of like term,
WehaveAz—iandez 1
1

1 2
:>I=—E\/5—4x—2x2+\/§sin‘1 \/;(x+1) +C
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Letc_l)zxi-i-yj-i-z
d isperpendiculartob = { — 4j + 5kand ¢ =3t +j — k
~d-b=0andd-¢=0
hencex —4y +5z=0 (1)
and3x+y—z=0 ... (2)
Also,d -d = 21, whered = 41 + 5] — k

= 4x+5y—2z=21 ... 3)

Eliminating z from (i) and (ii), weget 16x +y = 0
Eliminating z from (ii) and (iii), we get x + 4y = 21

Solving we get x z_?l,y =?andz :?

wd= ?i + %j + 1?312 is the required vector.

OR

Any pointontheline (1) is (3r — 1,5 — 3,7r — 5)
Any point on the line(2) is(k + 2,3k + 4,5k + 6)

L et these points be common point of intersection

So03r—1=k+25r—-3=3k+47r—5=5k+6

On solving these, we get r = %,k = _g

=~ Lines (i) and (ii) intersect and their point of intersection is G —%

)

3

2

)
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Fenilereagm

v
Theregen olyes T

The comer points of the unbounded fereihle region are AM6.0) and B{0.3)

The valoes of Z o8 these comar paints are &3 follows:




Wik af the ohjective Tuncrion
Corner pain Faxtly
A8, ) &
B0, ) L

We observe theregion x + 2y < 6 have no pointsin common with the
unbounded feasible region. Hence the minimum value of z = 6.

It can be seen that the value of Z at points A and B is same. If we take any
other point onthelinex + 2y = 6 such as (2,2) onlinex + 2y = 6, then
Z=6.

Thus, the minimum value of Z occurs for more than 2 points, and is equal
to6.

Let P(4) =, P(B) = and P(C) = =

Required probability =1 —P(ANB N C)
=1— P(A)P(B)P(0)
=1-[1-P@A][1-PB)][1-P(O)]

2 3 5 5 7
=1-2x3ix2=1-2=2L
3 4 6 12 12

OR

Solution Let E be the event that the man reports that six occursin the
throwing of the die and let S, be the event that six occursand S, be the
event that six does not occur.

ThenP(Sy) ==, P(S;)=2

P(E1S;)= Probability that the man speaks the truth = %

P(ELS,)= Probability that the man does not speak the truth =1 — z = i

P(S1)P(EIS;)

Now P(S, | E)= P( S;)P(EIS;)+P( S;)P(EIS,)

N =
N =




o | -
X
| w

. _ 12 3
T e
SECTION D

LONG ANSWER TYPE QUESTIONS(LA)
(Each question carries 5 marks)

32 1 -1 271[-2 0 171 0 O 2
0 2 -=3l|9 2 -3|1=0 1 O
3 =2 41le 1 -21 0 0 1
Gives identity matrix of order 3.
1 -1 27'[1-2 0 1 1
Hence |0 2 -3 =19 2 -3
3 =2 4 6 1 -2
Now the system of equation can bewrittenintheform AX = 1
Bgves x=0,y=5andz=3 1
33 e 2
A—U_q_(x+1)dx‘ +f_1(x+1)dx=95q.un 3
T Els
y=-x-1 s
\._ - y=x+1
\\ ] ,r“.l‘f
\ § i //‘
N, - |/~’/ 2
\_\\.- /
PR NN T o, f  SRNBE.
34 ay_ (M}%(cos?’ t)—(cos® t)-%(m)

dt (+/cos 2t)?

Simplifying:




sin 2t

— 2 i 3.,
3 cos” tsin ty/cos 2t+cos tm

dy_
dt cos 2t

dx (Jcos 2t)-%(sin3 t)—(sin® t)~%(\/cos 2t)
dat (/cos 2t)2

And

Simplifying:

sin 2t

Vcos 2t

dx 3sin? tcos tycos 2t+sin? ¢t
dt cos 2t

o d dx . d
Now substituting 2 and = into the formula for = ;
dt dt dx

This simplifies to:

_ 2 . 3 . sin 2t
dy _ 3cos* tsin tvcos 2t + cos” t Teos 3t

T . . in 2t
dx 3sin? tcos tvcos 2t + sin3 t - ———

vcos 2t

dy_ —(4cos>x—3 cosx) _

dx  3sinx—4sindx cotx
OR
Left-Hand Limit = lim f(x) = lim Sin (@+1)x+sin ¥

x—-0~ x—-0~ x
Using the limit properties, we can rewrite this as:
sin (a + 1)x sinx
i (TR D gy )
x>0~ ( (a+ D)x ( ) x

lir(r)l_f(x) =(@a+)+1=a+2
x—

. . T (x+bx2)1/2—x1/2
Right-Hand Limit )Cll)rgl+f(x) = ,}L%L s

To simplify this, we can factor out x%/2 :

- lim x1/2((1+bx)1/2-1)
x—-0t xbx1/2

. (1+bx)1/2-1
x—0t (1+bx)—1

Lepztal
) O 2

And f(0)=c

now lim f(x)= lim f(x)=(0)




= a+2=%=c

3 1 .
hence a=— ,C=3 and b is any non zero real no.

=

35

—

a,—a, = i+2j+2k
b, Xb, = —i+2j—k

lb; xb,|= V6
(b; xby).(a,—a7) =1

SD. =d= | Cobe) G
|b;y xby |

Shortest distance d =

Thelines do not intersect

OR

Eq. of line # = d + Ab

Line passes through (1,2,-4) and let (a,b,c) be theD,Ratio of line thenEq of

lineis

1

B

7 =1+ 2] —4k + A(ai + bj + ck)
Lineis perpendicular to the lines
x—8 y+19 z-10 dx—lS_y—29_z—5
3 16 7 MM T3 TTg T s

d x b is perpendicular to @ and b both

R L
axb=13 -16 7
3 8 -5

=241+ 36j + 72k
Hence D’ Ratio of line is 24,36,72

. -1 -2 +4
Eq. of Imexz—4 ===

7 =1+42j— 4k + A(241 + 36§ + 72k)

7 =1+42j—4k + A(21+ 3] + 6k)

[EEY




SECTION E
(3 case study questions carries 4 marks each)

36 Ans a) Risreflexive and transitive but not symmetric. 2
b) No. Because n(B) is greater than n(A) 1
C) R isneither reflexive nor symmetric nor transitive 1
OR No. of relations = 212 1
37 1) AreaA(x) =(10 + x)V100 — x2 1
) A(x)= —2x%-10x+100 1
(x)= V100—x2 2
3) Put A’(x)=0 we getx =5
VI00—x2(—4x-10)—(-2x2-10x+100)— =22
A”(X)— ~ 2v/100— —x2
100—x
w ( on simplification )
(100- x2)2
»»ra\_ 2(5)3-300(5)-1000 _ —2250 _ 30
A’°(5) P Bl T <0
thus, area of trapezium ismaximumat x = 5
OR 2
Maximum area of trapezium
A(5) = (54 10),/100 — (5)% = 15V75 = 75v3 cm?
38 ANS a) K=0.14 2
b) A:evenfaceisturnup
B: faceshow 2 or 4
S={1,2,3,4,5, 6}, 2
P(A)=P(2)+P(4)+P(6)=0.24+0.18+0.14=0.56
B={2,4}
BNA={2, 4}

P(BNA)= P(2)+P(4)= 0.24+0.18=0.42

P(BNA)_0.42_3
P(BIA)=", 5 =0 se=, =075




