MARKING SCHEME

MATHEMATICS (Subject Code—041)
(PAPER CODE: 65/1/1)

Section A

Q.No.

EXPECTED OUTCOMES/VALUE POINTS

Marks

SECTION A
Questions no. 1 to 18 are multiple choice questions (MCQs) and questions number
19 and 20 are Assertion-Reason based questions of 1 mark each.

A function f : R, — R (where R, is the set of all non-negative real

numbers) defined by fix) = 4x + 3 is:
(A) one-one but not onto

(B)  onto but not one-one

(C)  both one-one and onto

(D)  neither one-one nor onto

Sol.

(A) one-one but not onto

If a matrix has 36 elements, the number of possible orders it can have,
is :

A 13 (B) 3
€€ 5 D 9

Sol.

(D)9

Which of the following statements is true for the function

2
fix) = X~ +3, x;t(].?
1 x=0

(A) flx)is continuous and differentiable Vx € R

(B) flx)iscontinuousvx e R

(C) flx)is continuous and differentiable v x € R - {0}
(D)  fix)is discontinuous at infinitely many points

Sol.

(C) f(x) is continuous and differentiable V x € R — {0}
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4. Let fix) be a continuous function on [a, b] and differentiable on (a, b).
Then, this function f(x) is strictly increasing in (a, b) if

(A) f'x)<0,vxel(a,b)
B) f'x)>0,Vxel(a,b)
(C) f'x)=0,vxe(a,b)
(D) f(x)>0,Vxe(a,b)

Sol. (B)f'(x)>0,vx€(ab) 1
5.
X + 2 6 2
If Y = , then the value of 24 + 24 is
5 xy 5 8 X y
A 7 B) 6
(C) 8 (D) 18
Sol. (D) 18 1
6. b
J‘ f(x) dx is equal to :
a
b b
(A) J- fla—x)dx B) J fla+b-x) dx
b b
(© I f(x—(a+h))dx (D) J. f(la-x +(b-x)dx
Sol. B) [} f(a+b-x)dx 1
N
7. Let 0 be the angle between two unit vectors a and b such that sin 6 = g
A A
Then, a . b isequal to :
3 3
(A = = B =+ "
c =+ 4 D) =+ 4
5 3
Sol. © + g 1
8. The integrating factor of the differential equation (1 — x2) :_y + Xy = ax,
X
—l<x<1,is:
1 1
(A) (B)
xZ -1 x?-1
(O— T —
1-x 1-x2
1
Sol. (D) — 1
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9. If the direction cosines of a line are /3 k, J3 k, J3 k, then the value of k

is:

A =+1 (B) ++3

C +3 D) + %
Sol. (D) + % 1
10. A linear programming problem deals with the optimization of a/an :

(A) logarithmic function (B) linear function

(C)  quadratic function (D) exponential function
Sol. (B) linear function 1
1L If P(A | B) = P(A’| B), then which of the following statements is true ?

(A)  PA)=PA) (B) PA) =2 P(B)

© PANB)= % P(B) (D) P(ANB)=2P(B)
Sol. (C)P(ANB) =§ P (B) 1
12.

x+1 x—1 ) 1t
1s equal to :
2 +x+1 x2—x+1

A 23 (B) 2

< o (D) 2x3-2
Sol. (B) 2 1
13. . . . .

The derivative of sin (x2) w.r.t. x, at x = Jr s

A 1 B -1

(C) -24= D) 2=
Sol. © -2vm 1
14. d 273 d 2

. . . v _ y

The order and degree of the differential equation {1+ [&J } e

respectively are :

A 1,2 B) 2,3

c 2,1 (D) 2,6
Sol. © 2,1 1
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15. The vector with terminal point A (2, — 3, 5) and initial point B (3, — 4, 7)
is:
A A A A N A
A i-]+2k B) i+]j+2k
A A A N .3 I
C -i-j-2k D) -1i+j-2k
Sol. D) -i+j-2k
16. The distance of point P(a, b, ¢) from y-axis is :
(A) b (B) b2
(C) a® + c? (D) a2+ c?
Sol. ©VaZ+ &
17. The number of corner points of the feasible region determined by
constraints x>0,y>0,x+y=>41is:
A 0 B) 1
€ 2 (D) 3
Sol. © 2
18.
If A and B are two non-zero square matrices of same order such that
(A +B)=A2+ B2 then :
(A) AB=0O (B) AB=-BA
(C) BA=0O (D) AB=BA
Sol. (B)AB= — BA
Questions No. 19 & 20, are Assertion (A) and Reason (R) based questions
carrving 1 mark each. Two statements are given, one labelled Assertion (A)
and the other labelled Reason (R).
Select the correct answer from the codes (A), (B), (C) and (D) as given
below :
(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the
correct explanation of Assertion (A).
(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the
correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.
19. 1 cos 0 1
Assertion (A) : For matrix A= | —cos 0 1 cos 0 |, where 0 € [0, 27,
-1 —cos B 1
|A] el2, 4]
Reason (R): cosBel[-1,1],V 06 € [0, 2n].
Sol. (A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the correct explanation of Assertion (A).
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20.

Assertion (A) : A line in space cannot be drawn perpendicular to x, y and
z axes simultaneously.

Reason (R): For any line making angles, o, B, y with the positive
directions of x, y and z axes respectively,
cos? o + cos2 B + cosZy=1.

Sol.

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

SECTION B

In this section there are 5 very short answer type questions of 2 marks each.

21(a).

Check whether the function f(x) = x2 |x| is differentiable at x = 0

or not.

Sol.

x,x =20
-x3,x<0

)=
RHD =1im {47 _ jimp2 =0
h-0 h h-0

LHD = 1im 2@ — jim(-h?) =0
h-0 -h h-0

“ RHD = LHD = 0, So f(x) isdifferentiable at x = 0

Nl N=m N=m N -

OR

21(b).

4
Ify = Vtan+/x , prove that x j—y = 11_}!
X y

Sol.

y=+tanVx

dy _ sec’Jx 1

dx 2/tanVx = 2Vx

\/— dy _ secZVx
dx  4/tanvVx
_ 1+ (tanVx)? _ 1+ y*
4/tanVx 4y

22.

Show that the function fix) = 4x3 — 18x2 + 27x — 7 has neither maxima

nor minima.

Sol.

f' (x) = 12x% — 36x + 27
=3(2x-3)2>0forallx €R
-~ fis increasingonR.

Hence f(x) does not have maxima or minima.

Nim Ni= NR N=
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23@- | Fing -
J x,,’l—?x dx
Sol. 1+2x=t? 1
2dx=2tdt 2
1 18 &
J@ = ar=1 [0~ +c 1
(1+2 )% (1+2 )% 1
+2x +2x
=~ e TC 2
OR
23(b). Evaluate -
2
T sinx dx
i} X
Sol.
112 . \/— 1
— sinvx
Jo* & dx PutVx =t = dx =2tdt 3
2 [Zsintdt =2 [—cost]g 1
1
=2 2
24. — — — — —
If a and b are two nom-zero vectors such that (a + b) L a and
— — — — —
(2a + b)L b.thenprovethat | b | =2 |a |-
Sol. @+ D).G=0 = [G2+ b.G = 0 -wmememmmmmeen @ 1
2
@2d+ B5).5=0 = 2@b +[b] =0 ermereeeeer @ L
S— 2
2 (-|d|®) + |b| =0 {Using (1) and (2)} 1
B|'=2[@ = [b| = v2/al 2
1
2
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- A A A
25. In the given figure, ABCD is a parallelogram. If AB = 2i —4j +5k and
d A A A —>
DB = 3i - 6j +2k, then find AD and hence find the area of
parallelogram ABCD.
A B
D C
Sol. AD + DB = AB
AD=(27-47+5k) —31-6j+2k)
= -1+2]+3k 1
_ 2
— | T k
AD x AB= |—1 2 3|=227+11]
2 -4 5 1
Area=|AD x AB|= |227 +117]
= V605 or11+5 1
2
SECTION C
In this section there are 6 short answer type questions of 3 marks each.
26(a). A relation R on set A = {1, 2, 3, 4, 5] is defined as
R ={(x,y): |%* —¥?| < 8). Check whether the relation R is reflexive,
symmetric and transitive.
Sol. (a) Reflexive:
v |x?— x*|<8Vx €4 = (x,x) ER - Risreflexive. 1
(b) Symmetric: 2
Let (x,y) € R for some x,y € A
L |x?— y?| <8 = |yP— x?|<8 = (y,x) ER
1
Hence R is symmetric.
(c) Transitive:
(1,2),(2,3) € Ras |12 — 22| < 8,22 — 32| < 8 respectively
But|12— 3%| «8 = (1,3) ¢ R
Hence R is not transitive. 1 2
OR
26(b).
A function fi1s defined from E -+ R asfix)=ax + b, such that fil) =1
and f(2) = 3. Find function f(x). Hence, check whether function fix) is
one-one and onto or not.
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Sol. f(x) =ax+Db
Solvinga+b=1and 2a+b=3togeta=2,b=-1 1
fx)=2x-1
Letf (x,) = f (x,) for some x;,x, €ER
2x,—1=2x,—-1=x; = x;
Hence f is one - one. 1
Lety =2x-1,y € R (Codomain)
:x=%1 € R (domain)
Also, f(x) =f (%1 =y
-~ fis onto.
1
27(a).
dv
If 1"1—32 + Jl—yz = a (X —v), prove that d—" =
X
Sol. Vi—x2 + J1-y*=a(x-y)
Putx =sin 6,y =sin¢ 1
2
=>cosO+cosp=a(sinf-sing)
6+¢ 6-9y — in (=2 6+ ¢
:Zcos(T)cos(T)—Zasm(2)cos(2) 1
= cot (%) =a 2
=>0-—¢=2cotla
=sin"lx— sin"ly=2cot™la 1
= Vi-x2  J1-y? dx 0
1
dy _ /ﬂ
= dx N\ 1-x2 1
2
OR
27(b). dy
If v = (ftan xF*, then find —- .
dx
Sol. y = (tanx)*
log y = xlog (tan x) 1
2
d 2
id—z=x(%) + log(tanx) 2
d x x sec?x
d—i = (tanx) [(W) + log(tan x)] %
28(a). Find -
J oo
l.’_xz +4 {x2 +99
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Sol. _ x?
Letl=[ TG dx .
Putx®> =t 2
t A B -4 9
+HT+9) PrriLiie :"A_?’ B=;
1
-4 1 9 1 s
=T madxtfmadx 3
= Ztan1(*) + 2 tan-1 (2 1
= 5tam (2)+ 5t::m (3)+C
OR
28(b).
®) Ewvaluate -
3
j (x—1|+|x—2|+|x—3]) dx
1
Sol. Fx =1+ [x = 2] + |x - 3)dx
1
_ (3 2 3 3 1=
=[[(x-Ddx+ [[ —(x—2)dx+ [;(x-2)dx~ [ (x—3)dx 2
3 2 3
=[[2dx+ [[2-x)dx+ [;(x—2)dx
O [ I e b
_[Zx]1+ [ -2 ]1+[ 2 ]z
1, 1 1
_4+E+ E_ 5 12
29. Find the particular solution of the differential equation given by
d T m
x2 &Y _yy=xZeos? | 2 |, given that when x=1,y= —.
dx \2x ) :
Sol. dy_y 207 1
W + cos (Zx) 3
— dy _ v
Puty—vxsothatdx—v+xdx 1
2
:v+x%=v+ cosz(g)
= [ sec? (E) dv = f% dx 1
2
:2tan(§)=log|x|+c 1
Y\ —
:2tan(;)—log|x|+€
2tan%=log1+C=>C=2 :Ztan(zy—x)ztog|x|+z 1
2
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30. sobve the following linear programming problem graphieally :
Masamise z = 500x + 300y,
suhject to constraints
X+ 2y=12
Z+y=12
dx + 5y = 20
x=0,v=0
Sol. Max z = 500x + 300y
Correct
Graph -
A
2
Corner Point Z
A (0,4) 1200 Correct
B (0,6) 1800 Table -
C(44) 3200 1
D (6,0) 3000
E (5,0) 2500
1
Maxz=3200atx=4,y=4 2
31. E and F are tvwo independent events such that P E) = 06 and
P(E UF)=06.Find P(F) and P(E U F).
Sol. P(E)=0.6= P(E)=04 1
2
P (E UF) = P(E) + P(F) - P(ENF) 1
2
= 0.6 = 0.4 +P(F) -0.4 P(F) = P(F) =3 L
P(EUF)=1-P(ENF) 1
2
=1-04x =2 1
3 15 —
2
SECTION D
In this section there are 4 long answer type questions of 5 marks each.
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32(a).

1 -2 0]

If A=12 -1 -1}, find A7l and use it to solve the following

0 -2 1]
svstem of equations :

X—2v=102x—v—2=8,—-2Zv+z2=7

Sol.

|[A] =1+ 0 hence A~ exists.

-3 2 2
-2 11
-4 2 3

-3 2 2
Al=1-2 1 1

-4 2 3

AdjA =

1 -2 0
AX=B=>|2 -1 -1
0o -2 1

X 10
)]- [
z 7

[z s[5

=>x=0y= -52z= -3

x
X=A"'B=> [y
z

N| =

N[ =

OR

32(b).

-1 a 2] 1 -1

FA=| 1 2 x sndAl= -3 7 —5

3 1 1] b v
find the value of (a8 + %) — (b + v).

Sol.

AA =1
-1 a 211 -1 1 1 0 0
1 2 xl—s 7 —5]=[0 1 0]
3 1 1llLb y 3 0 0 1

[—1—8a+2b 1+7a+2y 5—5a] Il 0 0]

—15+ bx 13 + xy 3x—-9 010
-5+b 4+y 1 0 0 1

-5+b=0=>b=5, 5-5a=0=>a=1
44y=0=>y=—4, 3x—9=0>=>x=3
~@a+x)-b+y)=(1+3)-(5-49=3

N =

N[= = =

33(a).

Frraluate -

JII: 5N X + 0SS X
o 9+16sin2x

Sol.

T .
Letl = J‘Z sin x+cos x
0 9+16 sin 2x
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Put sin x - cos x =t, so that (cos x + sin x) dx = dt 1
sin’x + cos*x — sin2x = t*> = sin2x =1 — t* 1
= fO dt 2
= J-1 25-16e2 1
1 00 dt
- Ef—l (g)z, 2
0 11
= 110g 3% 2
T log 5-4t ]_1
1 1 1 1
=7 [logl—log(;)]= Elog9 or 5log3 1
OR
33(b).
® Evaluate :
7
2 i
sn 2x tan™" (sin X) dx
]
Sol. LetI = [Zsin2x tan~"(sin x) dx
1
Put sin x =tso thatcosxdx =dt
—2 1 -1
I=2 ttan""¢ dt .
- S (B _ 102 !
—Z[tan t(z) 2f1+tzdt]o 1%
_ t? 1 1 1, 4,1t 1
=2[(5)tante— 2 ¢+ Jtan t]o
T 1 e
=2(3-3)=3-1 1
2
34. 2 2
Using integration, find the area of the ellipse 16 + yz = 1, included
between the lines x = — 2 and x = 2.
Sol. )
v Correct
graph-1
Area =4 foz ydx 1
=4[2 )7 Va2 = % dx|
2
=2[5Vam—x7+8 sin-l(f)]o 2
1
=2[Viz+ ¥|=4v3 + ¥
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35.

The mage of point Pix, v, £) with respect to line ? = YT_I

P7(1, 0, 7). Find the coordinates of point P.

z—2
1=

3

Sol.

Let foot of the perpendicular on the given line from point Pbe M (4,24 + 1,31 + 2)
D.ratios of PP'areA—1, 24+1, 3A-5

1(A-1) +2 (24 +1) +3 (31-5) =0

=>i=1 ‘

Coordinates of M(1,3,5)

x+1 +0
o™, yT

z+7

=3,

=>x=1,y=6,z=3 = P(1,6,3)

s |
2 P 107)

SECTION E

In this section there are 3 case-study based questions of 4 marks each.

36.

The iraffic police hes installed Oher Speed Vielation Detection (O0EVD)
system &t verions lecetions in & city. These cameres can capiure =
speeding vehicle from & distance of 300 m and even function in the derk.

AT EACY G1N3D DITICTIDE EATARGINID DRTICTION
=]

SEHz
HIFT A HILFTE - 2n 523 A

=6 [ e |2

EANAE mazivmn the change in
B Sy ol atined o
=R Iy L
yymd of whxha s Dupghs
[5- H-

e, Biim wrymn sncad
A s EAAR W

7 kul o oedn
1 7 it = drmnd

A camere I5 instslled on & pole st the height of 3 m. It detects & car
trevelling sway from the pole at the speed of 20 miz. At ey point, x m
ewey from the base of the pole, the engle of elevation of the speed cemers
from the car C is 6.

On the kesk of the showve information, enswer the follmxing guestions -

{i} Express 6 in terms of height of the camers installed on the pole
gnd = 1
. .. i
}  Find —. 1
(11} =
{ifi} {a) Find the rate of chenge of engle of elevation with mezpect to
time at an instant when the car iz 30 m ewey from the pole. 2
OR
(1) (b) If the rate of change of angle of elevation with espect to tme
of anpther car at & distance of 30 m fom the bese of the pole

B 15—1 reds, then find the speed of the car. z

Sol.

(i) tan@ = ; = 6= tan! (g)

. de -5
(i) dx 5242
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0 _ do  dx _ -5 1
(itt) (a) - N w T s X ]x=50 12
1
— 100 . % >
= 2525 7T 101 rad/s 2
OR
de de dx 3 -5 dx
b= Xa> - _52+x2]x=50 p X
1_
2
1
3 - 5 & dx _ _ 2
Toi- 7z Xa a- 13m/s
Hence the speed is 15 m/s
37. According to recent research, air turbulence has incressed in verious
regions sround the world due to climate change. Turbulence msakes
flights bumpyv and often delays the flights.
Assume thsat, an sirplene observes severe turbulence, moderate
turbulence or light turbulence with equal probabilities. Further, the
chance of an airplane reaching late to the destination are 55%, 37% and
17% due to severe, moderate and light turbulence respectively.
On the basis of the above information, answer the following questions :
{i}  Find the probability that an airplane reached its destination late. 2
{ii) If the airplane reached its destination late, find the probability
that it was due to moderate turbulence. 2
Sol. (i) LetA denote the event of airplane reaching its destination late
E, = severe turbulence 1
2
E, = moderate turbulence
E3 = light turbulence
P(A) =P (E,) P(A|E,) + P(E;)P(A|E;) + P(E3)P(A|Es)
1 55 1 37 1 17
=3 %0t 5 X 1003 X 10 1
1 (109\ _ 109 1
3 (E) ~ 300 )
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- __ P(E2)P(A|E2)
i) P(E,l4) = ZEZAE
137 11
= 3170})00 2
300 1
109
38.
If a fonetion £; X — Y defined as fix) = v is one-one &nd onto, then we can
define & onique function g : Y — X such that giv) = 5, where 1 = X and
v=1fx) v = Y. Function g is celled the irnerse of function £
The domain of sine funetion & B and fonctien sine : B — B i5 neither
one-one nor onin. The follewing graph shows the sine fanction.
v
= i H T 1 T H_-'; T
il DN s i~ ® 71
i —2n n i 0= T E 2z he
~—i_~/ \4_4 ] \\—L-F// T
T
V= Enx
Lat zsine foneton be defined from set Ate [- 1, 1] such that irnerse of sine
fanction exdsts, ie., sin? % is defined from [- 1, 1] to A
On the besis of the ghove information, enswer the follwing guoestions :
{i} If A is the interval other than principal waloe kranch give &n
example of one such interval. 1
{{i) Ifsin~lix)is defined from [- 1, 1] to its principal velue branch, find
- -
the value of sin™L | -% —sin~t (1), 1
(ili} ¢} Drew the graph of sin~ % fiom |- 1, 1] to its principel valoe
brench. 2
OR
(i) (b} Find the domein end renge of fix) = 2sin~1 (1 - %L 2
. 3 . . .
Sol. ) E 7"] or any other interval corresponding to the domain [-1,1] 1
. -1 (-1 -
(ii) sin~1 (7) — sin~1(1)
=_T_r
T 6 2
_ o4 2
) 3 1
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(iii) (a) Y

]

OR
) f(x) =2 sin™1(1 — x)
-1<1-x <1
> -2<-x<0
>0<x<2
Domain = [0, 2]

i 14 -1
= < — < I
P sin"1(1 —x) 3

m<2sin!1-x) <«

Sorange =[ —m, |

Correct

graph -

N| =

N = N =

N| =
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