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All questions are compulsory.

The question paper consists of 29 questions divided into four sections A, B, C and D. Section A comprises of 4 questions
of one mark each, Section B comprises of 8 questions of two marks each, Section C comprises of 11 questions of four marks
each and Section D comprises of 6 questions of six marks each.

All questions in Section A are to be answered in one word, one sentence or as per the exact requirement of the question.

There is no overall choice. However, internal choice has been provided in 3 questions of four marks each and 3 questions of
six marks each. You have to attempt only one of the alternatives in all such questions.

Use of calculators in not permitted. You may ask for logarithmic tables, if required.

SECTION - A

Find the value of tan™'/3 — COt_l(—\/g ).

0 a -3
If the matrix A = [2 0 -1 is skew symmetric,
b1 0

find the values of ‘a” and .
<
Find the magnitude of each of the vectors a and

S
b, having the same magnitude such that the angle

9
between them is 60° and their scalar product is 5

If a * b denotes the large of ‘e’ and ‘b’ ifa o b = (a *.b)
+ 3, then write the value of (5) o (10), where * and o
are binary operations.

SECTION -B

Prove that :

3sin x = sin! 3x - 4x%), x € —1,1
! 2°2

2 -3

4 7 ] , compute A7 and show that

Given A = |:

247 =91 - A.

1+ cosx
Differentiate tan™ ( :
sinx

J with respect to x.

The total cost C(x) associated with the production
x units of an item is given by C(x) = 0.005x> — 0.02x>
+ 30x + 5000. Find the marginal cost when 3 units

10.

11.

12.

13.

14.

15.

are produced, where by marginal cost we mean the
instantaneous rate of change of total cost at any
level of output:

Evaluate :

€082x + 2sin%x
Jraiad. SN

COSZ X

Find the differential equation representing the
family_of cutves y = a €% 5, where a and b are
arbitrary constants.

If 8 is the angle between two vectors i—2 j+ 3k and
3i=2j+k, find sin 6.

A black and a red die are rolled together. Find the
conditional probability of obtaining the sum 8, given
that the red die resulted in a number less than 4.

SECTION-C

Using properties of determinants, prove that

1 1 1+43x
1+3y 1 1 |=93xyz+xy +yz+zx)
1 1+3z 1
If (x* + y*)? = xy, find dy
dx
OR
If x = a (20 - sin 26) and y = a (1 — cos 20), find Zl
X
wheno =T
3
d’y 2

Ify = sin (sin x), prove that +tanx%+ycos x=0.
x

dx?
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16.

17.

18.

19.

20.

21.

22,

23.

24.

Find the equations of the tangent and the normal, to
the curve 16x* + 9y* = 145 at the point (x;, y;), where
x; =2and y, > 0.

OR

Find the intervals in which the function f (x) =

X4

T x% = 5x% + 24x + 12 is (a) strictly increasing,

(b) strictly decreasing.

An open tank with a square base and vertical sides
is to be constructed from a metal sheet so as to
hold a given quantity of water. Show that the cost
of material will be least when depth of the tank is
half of its width. If the cost is to be borne by nearby
settled lower income families, for whom water will
be provided, what kind of value is hidden in this
question ?

2.cosx

(1-sinx)(1+sin?x)

Find : j

Find the particular solution of the differential
equation ¢* tan y dx + (2 —¢") sec’y dy =0, given that

= % Wwhenx =0
y= 7 whenx=0.

OR
Find the particular solution of the differential

equation Z—y+2y tan x = sin x, given thaty = 0
x

h T
when x = =

- A AAS A A A P’ 4 AAA
Let a=4i+5j-k,b=i-4j+5k and ¢ =3i+ j—k.

Find a vector 2 which is perpendicular to both ;)

andZandZ,;):Zl.

Find the shortest distance between the lines
e A A A A A
r=(4i—j)+Mi+2j-3k) and

= A A A A A A

r=(i— j+2k)+W2i+4 j-5k).

Suppose a girl throws.a die. If she gets 1 or 2, she
tosses a coin three times and notes the number of
tails. If she gets 3, 4, 5 or 6, she tosses a coin once and
notes whether a ‘head’ or ’tail’ is obtained. If she
obtained exactly one ‘tail’, what is the probability
that she threw 3, 4, 5 or 6 with the die ?

Two numbers are selected at random (without
replacement) from the first five positive integers. Let
X denote the larger of the two numbers obtained.
Find the mean and variance of X.

SECTION -D

Let A = {x € Z:0 < x < 12}. Show that

R={@ b):a,be A} |a-D0| is divisible by 4} is
an equivalence relation. Find the set of all elements

25.

26.

27.

28.

29.

related to 1. Also write the equivalence class [2].
OR
Show that the function f: R - R defined by f(x) =

271, V x € R is neither one-one nor onto. Also, if
x°+

g :R— Ris defined as g(x) = 2x - 1, find fog(x).

2 -3 5

3 2 4|, find A" Use it to solve the
1 1 -2

If A=

system of equations
2x-3y+5z =11

3x +2y-4z = =5
x+y-2z = -3
OR

Using elementary row transformations, find the
inverse of the matrix

1 2 3
A =12 5 7]
-2 -4 -5

Using integration, find the area of the region in the
first quadrant enclosed by the x-axis, the line y = x
and the circle x* + y* = 32.

sinx + cosx

/4
QU -([ 16 +9sin2x *

OR

3
Evaluate : _[(JC2 +3x+e”)dx, as the limit of the sum.
1

Find the distance of the point (- 1, — 5, — 10)
from the point of intersection of the line
7 =2i—j+2k+M3i+4j+2k) and the plane
- A A A

r.(i—j+k)=5.

A factory manufactures two types of screws A and
B, each type requiring the use of two machines, an
automaticand a hand-operated. It takes 4 minutes on
the automatic and 6 minutes on the hand-operated
machines to manufacture a packet of screws’A’ while
it takes 6 minutes on the automatic and 3 minutes
on the hand-operated machine to manufacture a
packet of screws ‘B’. Each machine is available for
at most 4 hours on any day. The manufacturer can
sell a packet of screws "A” at a profit of 70 paise and
screws ‘B at a profit of ¥ 1. Assuming that he can sell
all the screws he manufactures, how many packets
of each type should the factory owner produce in
a day in order to maximize his profit ? Formulate
the above LPP and solve it graphically and find the
maximum profit.
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CBSE Marking Scheme

(Issued by Board)
SECTION - A

Yot
Note : %m. for any one of the two correct values

and % m. for final answer.
[CBSE Marking Scheme, 2018]

Detailed Solution :

tan_l(\/g) - COt_l(—\/g)

tan™! (tang) —cot™! (—cot E)
3 6
— tan™! (tanﬁ) —cot™! cot(n - E)
3 6

L4 ( Tl?) n 5%
gz 220
3 6 3 6

r
2

Vata
[CBSE Marking Scheme, 2018]

2.a=-2,b=3

Detailed Solution :
Since, the given matrix is skew symmetric./So, we
have AT = —A. (AT is transpose of A)

0 2 b 0 -a 3
a 0 1| =|-2 0 1
-3 -1 0 -b 1.0
. —a=+2and-b=-73.
Hence, a =—2and b= 3.
- —
3. lal=|b]=3 Vath

[CBSE Marking Scheme, 2018]

Detailed Solution :

- = 9
Given, angle 0 = 60°and a.b = 5

- -

a.b
cosh =

5
lal.lb]

9/2

o __
= cos60° = —S——

lal.la]

Clal=lb]) %

1~ 9 -
E|11|2 E:>|11|=3.

5
la]

b =3. v

4.5010=(5*10)+3=10+3=13
For5*10=10 ¥
For Final Answer = 13 14

SECTION-B
5. In RHS, putx =sin 6 1
RHS = sin™!(3 sin'® — 4sin® §)
= sin"I(sin 360) 1
= 30 =3 sin'x = LHS 1
6. |A| =2,
o 117 3
AT=5la 2 1
LHS =2A"!
7 3
14 2/
9 10 2 -3
RES =21 1]7|=4 7
7 3
14 2 1
LHS = RHS
1 1+cosx
7. flx) = tan™ | ————
sin x
ZcosZE
= tan™! -2 1
.X X
2sin—cos—
2 2
= tan_l(cot£)=z—£ Y2
2 2 2
1 1
M) = —= 23
f(x) 5

[CBSE Marking Scheme, 2018]

Detailed Solution :

_1( 1+ cosx

Let y= tan sin x
1+2c052£—1
— tan} 2
. X x
2.sin=.cos—
2 2

X

cos—

— tan! 2

X

sin =

2

[e3)
= tan | cot—
2
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y:

Differentiating with respect to x.

dy 1
dx — 27 1
8. Marginal cost = C'(x) = 0-015 x>~ 0-04x + 30 1
At x =3,C'(3) = 30-015 1
a2 .2
9, = _[1 2sin x2+251n xdx "
cos” x
= Iseczxdx 1
=tanx + C 1
10. Y _ et A
dx
d
= Y = by 2
dx
2
dx dx
.. The differential equation is :
2 i\
Py _ (_y) %
y d>  \dx

[CBSE Marking Scheme, 2018]

Detailed Solution :

y =aeé*" @)
Differentiate w. r. to x
% =qa.be™ = (2)

Again, D.w.r. to x.

ﬂ b a.bz ebx+5

3 ~(3) 1

1d
putb = ??Z from (1) and (2)/in equation (3). we
Py _, 1 (dy)
a7y i

. Required differential equation is

-3
a2yl !

get

|(2—z}'+312)><(3§—z}'+12)|
|i—27+3]||3i—2]+k|

11. sin 0 = b2

|(§—2}'+312)x(32—2}'+12)|

= |4i+8]+4k|=4J6 1
sin 0 = ﬁ:& Y
14 7

[CBSE Marking Scheme, 2018]

Detailed Solution :

- A A A d
Let a=i-2j+3k = |a|=y1?+(-2)"+3* = J14
- A A A d
b=3i-2j+k = | D|=3"+(27+1* = J14

- -
cos 0 = a.b%
latf.]0]
| (i=2j+3k.Gi-27+k)
- V1414
_3+4+43 _10_5
14 14 7
sin @ = V1-cos®®
sin® = 1—§
49
Ju )
—
12. A : Getting a sum of 8, B : Red die resulted in no. < 4.
pap) = PANE) 1
_ 2/36 _1 1
18/36 9
SECTION-C
1 1 1+3x
13. LHS = [1+3y 1 1 1
1 143z 1
1 0 3x
=[1+3y -3y -3y 1
1 3z 0

(Using C, » C,-C, & C; > C;-C
=1 X (yz) + 3x(3z + 9yz + 3y)
(Expanding along R,) 1
=9Bxyz + xy + yz + zx) = RHS 1

14. Differentiating with respect to 'x'

2(2 + 1A (2x+2yZ—Z) = xZ_Zer 2

dy y—4x® —4xy?

- dx 4x’y+4y®—x 2
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OR d*y

and —5 =-sin (sinx)-cos® x — sinx cos (sinx)
dx . dx
— = a(2-2 cos 20) = 4a sin“0 1
ae 1+1
dy LHS = —sin (sinx) cos® x — sinx cos (sinx)
— = 2q sin 20 = 44 sin®-cosO 1 sinx
de + cos (sinx) cosx + sin (sinx) cosx
dy _ 4asin@cos® _ ot 1 cost
dx 4asin®0 = 0=RHS 1
d_y] L ., 1 6 =22y =35>0 %
dx ezg 3 Differentiating the given equation, we get, Va
d —
[CBSE Marking Scheme, 2018] aj . o
dx 9y
Detailed Solution : dy 0
(2 + 17 = xy Slope of tangent at (2, 3) = E:I(le) = > 73
Differentiating with respect to x. o
= — 1,
262+ ) [Zx N Zy.d—y] _ x.d—y+ y Slope of Normal at (2, 3) 3 s
dx dx
i i Equation of tangent: 32x + 27y = 145
Ax(* + 1) + (P + 1) d—y - xd—y =y Equation of Normal: 27x — 32y = —42
x x
i OR
[4y(? + v -] ﬁ =y—4x(® + 17 f'(x) = *=3x2—10x + 24 %
=(x-2)(x—4)(x + 3) 1
2,2
dy  ly—4x(x+y7)] i) =0=x =-3,2,4. 1
de [y +yt) - sign of f'(x):
OR < T .- LN
, - . -~ 3 2 4 4
G%ven ) ) x = (20 - sin Y - f(x) is strictly increasing on (-3, 2) U (4, ) 1
Differentiate with r;f’ped to 6. and f(x) is strictly decreasing on (-, -3) U (2, 4) 1
X
€0 = a(2— 2 cos 20) [CBSE Marking Scheme, 2018]
dx = 24(1 ~ cos 20) Detailed Solution :
ae Given, 16x* + 9y = 145 (1)
and y =a.(1 - cos 20) It passes through (x,, y,)
dy . 1633 + 9y = 145
% = 2q sin 20 putx, =2
p 16 X 4 4+ 92 = 145
y 2 — — .
dy 4 245in26 = . Vi=8l=y=3 (~y>0)
i = ‘Zx = m Diff. equation (1) with respect to x.
de dy _ 0= dy - _32x
32x + 18ya - dx 18]/
LT . T
[ ’;l :l B Sm'zg B s Slope of the tangent at (2, 3)
X Jg_m T =
=3 1- Cosz—n 1+cos ™ _ dy -32x2 =32
3 3 dx |y = 83 -2
, x3 27
_ V3/2 - ﬁ = i The equation of tangent at (2, 3) is
1+ 1 3 3 32
2 y_3: —E.(X—Z)
[iy] _ 1 = 27y - 81 = —32x + 64
3 RN ) = 32 +27y-145 =0
15. y = sin (sinx) Slope of Normal at (2, 3) = — 7 L = %
= Z—Z = cos (sinx)-cosx 1 |:dx:|(2l3)
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Now, equation of Normal is given by

27
s i
y=3=730-2

y

32y -96 = 27x - 54
= 27x - 32y + 42 =0

OR
ot
Given f(x) = ——x —5x% +24x +12
Differentiating with respect to x.
f'(x) =x°=3x*-10x + 24
put f'x)=0

¥-3x*-10x+24 =0

= Px-2)-x(x-2)-12(x-2)=0
= (x-2) (F—x-12)=0
= x-2)(x+3)(x-4) =0
= x =-3,2and 4
.. The intervals are (— oo, — 3), (- 3, 2) (2, 4) and (4, «0).
- + - +
- 3 5 4 o

@f' x)>0Vxe (=32 U4 x)

. f(x) is strictly increasing V x € (- 3, 2) U (4, )

b)f' (x) <0Vxe(-xo-3)U(24)

. f(x) is strictly decreasing V x € (— o, —3) U (2, 4)
17. Let side of base = x and depth of tank = y

V=xy=y= 12,
x

(V = Quantity of water = constant)
Cost of material is least when area of sheet used is

minimum.
N , 4V
A (Surface area of tank) = x* + 4xy = x* + —
X
d_A L 4V dA 6
dx x2 dx ~ VotV
P
= C=22Vy="m =% 15414
d*A 8V
W =2+ ? 0, 1/2‘}‘1/2
Area is minimum, thus cost is minimum when
X
Y73
Value: Any relevant value. 1
18. Putsin x = 1 = cos x dx = dt b2
i _[ 2cosx
e =
(1-sin x)(l +sin? x)
2
dx =

J(l—t)(1+t2)dt

Let= ——a— = A
(1-p)(1+£) 1
Bt+C .
12 solving we get
A:1 B=1 C=1 1Y
I=

1
=-log [1-¢| + 5 log |1+t2| +tan't+C 1%

1
= log(1 - sinx) + 5 log (1 + sin’x) + tan™!
(sinx) +C %
[CBSE Marking Scheme, 2018]
Detailed Solution :

J- 2cosx X
(1=sinx).(1+sin? x)'

Let sin x =y = cos x. dx = dy
2
J- .Zcosx.2 .x=172.dy
(I-sinx).(I+sin” x) (I-y).(I+y7)
; 2 A By+C
et T ma oy = ——
A-Pa+y’) ~ T-y 1+
= 2=A1+1H+By+C)(1-y)
= 2 =A+ Ay + By + C-By*-Cy

2=A-By*+B-Cy+A+C
Comparing the Coefficients of 1% y and Constant
terms.
A-B=0,B-C=0andA+C=2.
Solving all these equation we get
A=B=C=1

2
= 7.d
I(1—1/)(1+y2) Y

) _[ 2cosx .
Y (1-sinx).(1+sin%x)

1
J—d +Ily++y

1, 2y
27 1+y

5 .dy+J‘ 1 Z.dy

_Jid-k 1+y

=-log |1-y| + %log [1+ 1] +tan'y + C

1-y

log +tan'y+C

V1+sin?x

- +tan" (sinx)+C
1-sinx

= log

19. Separating the variables, we get:

sec? y er
dy —
J.tany jex_zdx 1%
= log|tany| =log |e* 2| +1logC 1%
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= tany = C(e*-2), forx = 0,y = /4,
C=-1 173
.. Particular solution is: tan y = 2 —¢". ¥
OR
. .[Ztanxdx 9
Integrating factor = . = sec” x 1
. Solution is: y-sec x = J.sin x-sec” xdx 1

= _[secx'tanxdx

T
ysec®x =secx + C, forx = =

1+%

. Particular solution is: y-sec® x = sec x — 2
or Y = cos x — 2 cos® x Y
[CBSE Marking Scheme, 2018]

Detailed Solution :
Given differential equation is
e .tan y.dx + (2 - ¢).sec’y.dy = 0
sec’y e”

= dx
(¢ -2)

= tany '

puttany =te-2 =z

= sec’y. dy = dt =edx=dz

1 1

log |t| =log |z| +1ogC
log |t| =log |Cz]|

t=Cz
tany = C.(e* -2)
= = whenx =0
y =7 whenx=
T
tanZ =C("-2)=~-C
= CcC=-1

.. Required particular solution is
y =tan' 2=¢)
OR

dy

Given —=+2tanx.y =sinx
dx
(it is linear in y)
Comparing with Z—y+ Py =Q.
x

Here, P =2tanx, Q =sinx

Integrating factor (LF.) = JZtanx.dx
— eZlog | secx |

=sec’x
The solution is

y X (LF) = _[(I.F.)xQ.dx+c

y.sec’x = _[sec2 x.sinx.dx +c

y SECZ X J‘Secx.tan x.dx +c

ysec?x =secx + ¢

T
y=0whenx = 3

0 seé ™ +c
3

= 0=2+c=>c=-2
. required particular solution is
ysec>x = sec x —2

ik
20. 4 = x(ExE) =A3 1 -1 1
1 -4 5
. d = M—161]-13Mk 1
da =21=4\—80\ + 131 = 21
= _ 1 1
3
- 1. 16+ 13~
= —i+—j+—k 1
d = —3it3+53

[CBSE Marking Scheme, 2018]

Detailed Solution :

- - -
Since, vector d is perpendicular to both ¢ and b .

- - - -
d.b =0and d.c =
S A A A
Let d = xi+yj+zk
- -
Now, - d.b =0

= (sz'+y;+zIQ).(1A'—4}+ 5k) =0
= x—-4y +5z2=0 ..(i)
d.c =0

= (x?+y}+zl§).(3?+}—lz) =0

= 3x+y-z=0 ...(ii)
- -
and d.a =21

= (x?+y}+zl?).(4?+5?—l@) =21

= 4x + 5y-z =21 ...(iif)
Solving equation (i), (ii) and (iii) we get
N SO CRN -
3/ y = 3 and z = 3 .
N 1~ 164 134
SO, d = —§l+§]+§k.
21. Here a; = 4i—j, a, = 2—3’+2JA< 1
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ij ok
byxb, ={1 2 -3[=2i—] 1
2 4 -5
(7. -4, )5,x5.)
Shortest distance = —
b, <D,
_ ‘—_6 _ 6 65 .
\/5 = \/g or 5
22. E; : She gets 1 or 2 on die.
E,: She gets 3,4, 5 or 6 on die. 1
A : She obtained exactly 1 tail
1 2
P(E) = =, P(E)= —
(E) =3, P(E)= 3 )
3
PAE) = 3, P(E)= 5
P(E/A) =
P(E,)P(A/E,) 1
P(E,)P(A/E;)+P(E,)P(A/E,)
2,1
__ 32 _ 8 1
JREVESE N
3 8 3 2
23. Let X denote the larger of two numbers
X 2 3 4 5 72
P(X) 1710  2/10  3/10  4/10 1

XP(X) 210 610 1210 20/10 | %
X2P(X) 4/10  18/10 4810 100/10 | %

Mean = XX-P(X) = 48 4 Y

Variance = XX*P(X) - [EX-P (X)]?

_ 170 =42 =1 1
10

[CBSE Marking Scheme, 2018]

Detailed Solution :
We have, the first five positive integers are 1, 2, 3, 4

and 5.
We can selected two numbers from 5 numbers is
5 120
5p, = ——=—-=20.
Py 5-2 6

Here, given X denote the larger of two numbers
we observe that X can be take values 2, 3, 4, 5.
P (X = 2) = Probability that larger number is 2.
P(X =2) = Probability of getting 1 in first selection
and 2in second selection or getting 2 in first selection
and 1 in second selection

1.1 2

1 1
= PX=2=5%4%"s =~

P (X = 3) = Probability that the larger of two number
is 3.

- P(X = 3) = 2 1+1><2 4

4574 2

P(X = 4) = Probability that the larger of two number
is 4

3 1 1 3 6
4 1.14_38

=5) = =xX—+=X
PX=5) 54 5 5 20

Thus, the probability distribution of X is
X : 2 3 4 5
2 4 6 8

P : i 4 - p- Nl
*) 20 20 20 20

Mean [E(X)] = 2><ZT)+3><2—0+4><ZT)+5><E
4 12 24 40
—t—+—+—
20 20 20 20
S
20

6 8

+32><i+42><—+52><—
20 20 20

8 36 9 200 340

2020 200 20 © 20
=17
Variance of X = E(X?) - [E(X)]?
=17-4*=1.
Hence, E(X) =4and Var (X) =1.

SECTION -D

E(X?) =27

. Reflexive: |2 —a| = 0, whichis divisible by 4, VaeA 1

s (@ a) € R VaeA .. Risreflexive
Symmetric : let (2, b) € R
= |a—b] is divisible by 4

= |b—a| is divisible by 4 ("~ |a—b|=|b—a|)

=

= (b,a) e R . Ris symmetric
Transitive: let (g, b), (b, ¢) e R

= la-b| & [b—c| are divisible by 4
=>a-b=+tm,b-c=+4dn,ne Z
Adding we get, a —c = 4(xm £ n) 2
= (a —c) is divisible by 4

= |a—¢| is divisible by 4 .. (a,¢c) € R

= Ris transitive

Jury

Hence R is an equivalence relation in A 1
set of elements related to 11is {1, 5,9}
and [2] = {2, 6, 10}.
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OR

Here f(2) = f (1) _2 but 2 # 1 2
2 5 2
o fisnot1-1

1 1
fory = 7z let f(x) = 7 =x-2x +1=0

2
As D= (-2 —sw <o,
. No real solution
1
o flx) 2 N forany x € R(D)) .. fisnotonto 2

2x-1 2x—1

fog M =f-D= 10 1741~ 1P —ax+2

[CBSE Marking Scheme, 2018]

Detailed Solution :

GivenR = {(a,b} :a,b € A, |a—b| is divisible by 4}
Where A={xeZ:0<x<12}
={0,1,2,3,4,5,6,7,8,9,10,11,12,}

1. Reflexivity : For any a € A, we have |a—a| =0is
divisible by 4.

= (a,a) e R

Thus R is Reflexive.

2. Symmetry : Let (g, b) € R then (a,b) € R
= |a-10]| is divisible by 4.

= |b-a| is divisible by 4.

= (b a) e R

Thus, (a,b) € R= (b,a) € R

. Ris Symmetric.

3. Transitivity : Let (4, b) € Rand (, ¢) € Rthen (g, b)
e Rand (b,¢c) e R

= |a - b]| is divisible by 4 and |b —c| is divisible by
4.

= |a=b| =4rand |b-c| =4pforsomeir, pe N
=a-b==*4randb-c= * 4p.

=>a-c=* 40+ 4p

= |a—c| is divisible by 4.

=@, c)eR

Thus, (g, b) e Rand (b,c) e R=(a,c) € R.

. Ris transitive.

Hence, R is an equivalence Relation

Now, Let x be an element of A such that x R 1 or (x,
1) eR

then, |x—1] is divisible by 4.

= lx-1] =0,4,8,12
= x-1=0,4,812
= x=1,59(-13¢A)

Hence, the set of all element which is related to 1 is
{1,5,9}.

Also, equivalence class [2].

= {2,6,10}.
OR
x
Given, f: IR > R; f(x) = Tis2
x

g:1IR—>1R; g(x) = 2x=1.
To show that f is neither one-one nor onto

(i) f is one-one : Letx;, x, € R (domain)

and ftx) = flxy)
X _*a

= 1+x; 1+x3

= (14 x3) = x,(1 + x3)

= Xt axte=xsxnx’=0

= (% —%).(x7.x0,-1) =0

1
Taking x; = 4, x, = 1€ R.

4
f@=f) =3

s =1(3)= %

- fis not one-one.

(ii) fis onto : Let y € R (co-domain)

fx) =y
= > =y=>y(1+x) =x
1+x
= yr+y-x=0
1+41-4y>
= x= ——
2y
since, x € R, .. 1-4/*>0
= T+2y)(1-2y)>0
1.1
2 =Y 2

SoR -34]
o Range (f) 2D

Range (f ) # R (Co-domain)
- fis not onto.
Hence fis neither one-one nor not.

Now, fog(x) = flg(x))
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2x -1 2x -1 {Using, R; = R, - Ry R, = R, - Ry}
T 21241 4 +1-dx+1 3 2 -1
2x-1 Al=14 1 -1 1
T4 _drt2 2 0 1
25. |A| : =120 .. A7 exists 1 26. Correct figure : 1
Co-factors of A are : y=x

Ay =0; Ap =2 A;=1 1mfor
Ay =-1; Ayp=-9 Ay = -5 4 correct 2
Ay =2 Ay =23; A,;, =13 cofactors

0 -1 2 1
adj(4d) =12 -9 23
1 -5 13
= Al = adj(A)
IAI
0 1 -2 Point of intersection, x = 4 1
=|-2 9 -23 ) ) 4 42 2
15 -13 Area of shaded region = J.o xclx+J‘4 N32—x"dx
x 11 !
For, X = and B = [ -5 |, the system of equation x? * X > 1 X 2
' Y ' =|= +[—\/32—x +16sin” —} 1
. = 2 |, L2 42,
isAX=B e T .
="8+16—<=8—4m=4rn Sq. units. 1
0 1 2|11 1 2
~X=ATB=|-2 9 -23||-5|=|2 1 b ; = a1 s
. = = a4 =dt1-
1 5 -13|-3 3 2;1251:213( Cos X (cos x + sin x) dx 51:111
~x=1lLy=22z=3 1 when x=0,t=—1
OR and x =mn/4,t= Y
Using elementary Row operations : ) _ J‘n/4 sinx +cosx
Let:A=1IA 16+9sin2x
1 2 3] [1 00 0 1
= j_l —dt
2 5 7|= 0|A 1 16+9(1—t%)
-2 -4 -5
L = t 2
- V& '[—125—9t2
1 2 3 10 0 ; 5+ 3¢
= 0 1 1f=}=2"1 0A 1 = 1:[3—010g5+3t] 1%
0 0 1] }2 0 1 &
{Using, R, - R, — 2R;; R, — R, + 2R,} = 30[0 log— ]
(10 1] [5 =20 1.1 1
= —log— or —log2 1
= 01 1]=(2 1 0]|A 30 "4 15
|10 0 1) |2 0 1 OR
Here, f(x) =x* + 3x + ¢,a=1,b=3,nh = 2
{Using, R, = R; -2 R,} 3
) o & hmah J. (x* +3x +€*)dx 1
100 3 2 -1 !
= 01 0[=|4 1 -1|A 3 = ]11135[]((1)+f(1+h)+...+f(1+n_1h)] 1
|00 1] |2 0 1
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Detailed Solution :
(nh — h)(nh)(2nh — h)

4(nh)+ 3 Here, the line
th — AA A A A A
h—0 . 5(nh—h)(nh)+ h wex(e™—1) ro= 20— j+2k+ AM3i+4j+2k) ..(1)
2 e'-1
3 meet the plane r(?— /]\'+ 12) =5 (2)
8 -
= 8+ 3 +10+e(e* -1) Put the value of vector r from (1) in eq" (2)
_62 5 . (27— j+2k)+AGBi+4j+20)0G= 7+ k) =5.
3
[CBSE Marking Scheme, 2018] or [(2i— j+2k).(i— j+ k)+ X(Bi+4j+ 2k)].(i= j+ k)
Detailed Solution : =5
Given [} (x* +3x+¢")dx or@+1+2)+r(3-442)=5
s or 5402 =5=1=0
2
Let I= L (x% +3x +¢")dx putting the value of A in equation (i)
and f(x) =x*+3x +¢* ro= (2?— ;+ 212)
a=1,b=3
b-a 2 .. The points are (2,—1,2) and (-1,-5,-10)
h=—"=-—
n n

The distance between the points
I = -[13(;(2 +3x+e*).dx (2,-1,2)and (- 1,=5, 10) in
- J@+17 +(=1+5) +(2+10)

= }lin%h [D) + A1+ h) + f(1 + 2h)

F o fd+ (n=1)h] = V9+16+144 = V169
= }lin})h[4+e+(1+h)2+3(1+h)+e“h BN
—
Y
+ (1420 + 3.1+ 2h) + e 4 . - A
+ 1+ -1 h?+ 31 + (m=1) =h) + 1@ -Dh) 100~
= Il}n%h [4n + e + W12+ 22 + 3> + ... + (n=1) 80
-
4 20(14 2434 (1= 1) + B (1 + 24 3+ 601
+ m-1)+e@+ e + it .. el 405AQ 40)
= limh.[4n+e+h2 (n=1(n-2)(2n=3) 20 L0, 20)
w ’ X< ZIO 4 6?)’0)I 1%)0 > X
_ r Hipsh(n-1) _ NK_\
oh n(n—1) 43 n(n 1)+ee [e h 1] v
2 e -1
. Let number of packets of type A = x
= 8+§+4+6+€3—€ and number of packets of type B =y
o, - L.P.P.is: Maximize, Z = 0.7x + y 1
=3 +e’—e Subject to constraints:
4x + 6y =240 or 2x + 3y =120 2
28. General point on the lineis: (2 + 3A, -1 + 4A, 2 + 6x + 3y =240 or 2x + y <80
21\) 1 x=20,y=0
As the point lies on the plane Correct eraph 2
D2+ 30+1-4L+2+20=5=A= 0 1% gap
- Pointis (2,— 1, 2) 1 2(0,0) = 0, Z(0, 40) = 40
Distance Z(40,0) = 28, Z(30, 20) = 41 (Max.)
. Max. profit is ¥ 41 at x = 30, y = 20. 1

= Je-(Y + 1= (5P + - (-10)* =13 2
[CBSE Marking Scheme, 2018]
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