SAMPLE
PAPER

[Difficult Concept]

Time Allowed: 3 Hours) [Maximum Marks: 80

General Instructions:

Read the following instructions very carefully and strictly follow them:

(i) This Question paper contains 38 questions. All questions are compulsory.

(i) This Question paper is divided into five Sections — A, B, C, D and E.
(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and Questions no. 19

and 20 are Assertion-Reason based questions of 1 mark each.

(tv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type questions, carrying

2 marks each.

(v) In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions, carrying 3 marks each.

(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA)-type questions, carrying 5 marks each.

(vit) In Section E, Questions no. 36 to 38 are Case study-based questions, carrying 4 marks each.

(viit) There is no overall choice. However, an internal choice has been provided in 2 questions in Section B,

3 questions in Section C, 2 questions in Section D and one subpart each in 2 questions of Section E.

(ix) Use of calculators is not allowed.

| secrion-a |

(This section comprises of multiple choice questions (MCQs) of 1 mark each)

Select the correct option (Question 1 - Question 18):

1.

L ]

If sin"'x =y, then [NCERT Part-I, Page 19]
T n
<y —— fy<£ —
(@ 0<y<n (b) -3 <y<7
T T
¢c) OD<y<mn d) - <y < =
(€) 0<y @ 9383
. Let R be a relation on the set L of lines defined by /R I, if [, is perpendicular to /,, then relation R
is [NCERT Part-1, Page 2]
(a) reflexive and symmetric (b) symmetric and transitive
(¢) equivalence relation (d) symmetric

. Let R be a relation on the set N of natural numbers defined by nRm, if n divides m, then R is

[NCERT Part-1, Page 2]

(a) reflexive and symmetric (b) transitive and symmetric
(¢) equivalence (d) reflexive, transitive but not symmetric
. y =€ + ax + b is a solution of differential equation [NCERT Part-II, Page 304-305]
(@) ey =1 () ey’ =1
() € () =1 (d) ¢ =1
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10.

11.

12.

13.

14.

15.

16.

The area bounded by the curve y = |x |, the x-axis and betweenx = 2 tox = 0 is
[Conceptual Application]

(a) 4 sq units (b) % $q units
(c) 1sq unit (d) 2 sq units
. , : dyV _ (dy\
The degree of the differential equation (1 + E) = (d_) is [NCERT Part-I1, Page 302]
 dx
(@) 1 (b) 2 (c) 3 (d) 4
3 x
The value of % for which f%dx = log|4* +x*| + Cis [NCERT Part-II, Page 226-227]
4% + x
(a) 1 (b) log, 4 (c) log, e (d) 4
The point(s) on the curve y = x%, at which y-coordinate is changing six times as fast as x-coordinate
is/are [NCERT Part-I, Page 147-148]
(@) (2, 4) ®) 3.9 (¢) 3,9), (9, 3) @) (6,2)
A function fis said to be continuous for x € R, if [Conceptual Application]
(a) it is continuous atx = 0 (b) differentiable atx = 0
(c) continuous at two points (d) ditferentiable forx € R
The rate of change of area of a circle with respect to its radius is [NCERT Part-I, Page 147-148]
(a) 2n (b) mr (c) 2mr (d)
A function which is continuous at x = 1, but not differentiable at x = 1 is [Conceptual Application]
(@) |x| (®) [x] (c) sgn(x) @) |x-1]
Diisetion mtiseof the fine % = % .. ; Z are [NCERT Part-II, Page 382]
(@) 2,6,3 () -2,6,3
() 2,-6,3 (d) None of these
Projection of a line segment joining the points (2, 0, 5) and (0, 3, 1) on the line whose direction
ratios are 2, 3, 6 is [Conceptual Application]
19 19 19
- b) — — d) 19
@ - ®) 3 © = @
If ;, 3, ¢ be the position vectors of vertices A, B, C of a parallelogram ABCD, then the position
vector of D is [NCERT Part-II, Page 339, 344]
(a) a+c—-b ) a-c+b
) a-c-b d) ¢c-a+b
Area of parallelogram, whose diagonals are along vectors i + 2k and 2 j — 3k is [Conceptual Application]
(a) /29 sq units (b) (—4i +3] +2k) sq units
(c) %@ sq units (d) None of these
Ifa+h+c=0then [Conceptual Application]
@) axb=bxc=cxa ) a+b=b+c=c+a
(c) Ex3+3><;+;x5:2(5x5) (d) None of these
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17.

18.

If A and B are independent events then which of the following is not true [NCERT Part-II, Page 417]

(a) PAnB)=20 (b) P(A n B) = P(A) P(B)

(¢) P(A nB) = P(A)P(B) (d) PAuB)=1-PA~B)

Bag A contains 3 red and 5 black balls and bag B contains 2 red and 4 black balls. A ball is drawn

from one of the bags. The probability that ball drawn is red is [NCERT Part-I1, Page 424]
17 17 3 1

a) — by — N = )

@ 3 ®) 5 © 3 @)

ASSERTION-REASON BASED QUESTIONS

(Question numbers 19 and 20 are Assertion-Reason based questions carrying 1 mark each. Two statements

are given, one labelled Assertion (A) and the other labelled Reason (R). Select the correct answer from the
options (a), (b), (¢) and (d) as given below.)

(a) BothA and R are true and R is the correct explanation of 4.

(b) Both A4 and R are true but R is not the correct explanation of A4.
(c) A istrue but R is false.
(d) A isfalse but R is true.

19.

20.

21.

22.

23.

24.

25,

Assertion (4): The area bounded by the curve |x| + |y| = 1is 2 sq units. [Conceptual Application]
Reason (R): Curve is symmetrical to both axes and area bounded in each quadrant is 1 unit.

Assertion (4): The function y = [x(x — 2)]* is increasing in (0, 1) W (2, ). [Conceptual Application]

d .
Reason (R): Ey =0,whenx=0,1,2

| secrion-8 |

(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

Solve the differential equation xy dy = (y + 5) dx, given that y(5) = 0. [NCERT Part-II, Page 306-307]

If A and B are events such that P(4) = :11-, P(B) = % and P4 ~B) = ]~', find P(A ~ B).
[Conceptual Application]

OR
Two dice are thrown simultaneously. If 4 be the event “getting 6 on the first die” and B be the event
“getting 2 on the second die”. Are the events independent? [NCERT Part-I1, Page 418]

If a,b and ¢ are three mutually perpendicular vectors of equal magnitude, then show that
a+b+c is equally inclined to the vectors a,b and ¢ . [Conceptual Application]

Find the value of sin"[cos(%) .

[Conceptual Application]

IfA4 = 0 3] and k4 = l_g i:;]’ then find the values of k, @ and b. [NCERT Part-1, Page 41]

2 -5
OR
A 9 1 1 5] .. ; e ;
IfA = 7 8 and B = 7 12 find a matrix C such that 54 + 3B + 2C is a null matrix.

[NCERT Part-I, Page 43-44]
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26.

27.

28.

29.

30.

31.

32.

| section-c¢ |

(This section comprises of 6 short answer (SA) type questions of 3 marks each.)

3
Ifx = a(0 —sin 0),y = a(1l + cos 0), find ;‘; ato = % [Integrated Question]

Show that the function f(x) = 4’ — 18 + 27x — 7 is always increasing on R.
[NCERT Part-I, Page 153]

" —— X 2
Evaluate jsm v/ Tty dx . [Integrated Question]
OR
Show that the differential equation, [NCERT Part-II, Page 313-314]

d 2 : ;
xe™ -y + x% = (0 is homogeneous and find the particular solution, given thaty = 0 whenx = e.

Let the relation § in the set of all real numbers R, be defined as aSb<> 1 + ab > O foralla, b € R.

Is relation § an equivalence relation? [NCERT Part-I, Page 2]

Sketch the graphy = |x — 1|. Evaluate J“1 | x = 1|dx. What does the value of this integral represent

on the graph? [NCERT Part-II, Page 267]
OR
Using method of integration find the area of the triangle ABC, coordinates of whose vertices are
A(1,-2), B(3,5) and (5, 2). [Conceptual Application]
: d X+
If tan™ (%): log y/ x* + y*, prove that Ey e ;) : [NCERT Part-I, Page 121]
OR

i funiction s ditferentinble at s = g, find fim L0~ Y1),
x-a  x-a

[Integrated Question]

| section-po |

(This section comprises of 4 long answer (LA) type questions of 5 marks each)

Ia=2+j—kb=4i—7 +k, findavector ¢ suchthat a xc =b and a - ¢ =6.
[Conceptual Application]
OR

Find the vector and Cartesian equations of a line passing through (1, 2, — 4) and perpendicular to

x-8 y+19 z_-10 x-15 y-29 ;-5
= = aﬂd — ——

the two lines ;
-16 7 3 8 =5

[Conceptual Application]
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1
33. For the matrices A and B, verify that (AB)' = B'A’, where A = |-4|,B =[-1 2 1].

[NCERT Part-1, Page 61]

OR
3 .
IfAa = l 1 ;]. then show that A> — 54 + 71 = O. Hence, find A7, [Conceptual Application]
34. Solve the differential equation: [NCERT Part-II, Page 322-323]
dy . . e
X—+y =xcosx + sinx, given thaty = 1 whenx = —.
dx 2
35. The feasible region of the system of linear constraints is shown below: [Conceptual Application]
Y
y=4x
200
,.C(20, 180)

\\\- B(40, 160)

Answer each of the following:

(i) IfZ=ax+byand Zyg 50 is equal to Z 160, What is relation between a and b?

(it) If Z=400x + 300y be objective function, find value of maximum Z and the point of maximum.

| section-€e |

(This section comprises of 3 case-study/passage-based questions of 4 marks each with subparts. The first
two case study questions have three subparts (i), (i), (iii) of marks 1, 1, 2 respectively. The third case study

question has two subparts of 2 marks each)

Case Study - 1

36. Three persons A, B and C apply for the job of a manager in a private company the chances of their
selection is given by the relation 44 = 2B = C. The probability that if selected 4, B and C can bring
changes to improve profitability of the company are 0.8, 0.5 and 0.3 respectively.

[Conceptual Application]
({) What is the probability that C is selected as a manager?
(if) What is conditional probability that if change has taken place it is due to B?
(2) What is the conditional probability that change does not take place due to selection of 4?

OR
(z2) Find the probability that change does not take place.
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Case Study - 2
37. An advertisement firm is supplied with decorative wire pieces of 34 m each and are asked to cut the
wire into two pieces. From one piece a circular sign board is to be made and from other a square
one and the idea is to keep the sum of the areas enclosed by a circle and square to be minimum for
writing slogans. [Conceptual Application]
(£) If wire is cut at x m from one end and made into a circle of radius r, then find .
(#) Find the area enclosed by the circular ring.
(i) Find the area enclosed by square frame.
OR
(#if) Find the value of x when combined area is minimum.

Case Study - 3

38. Three shopkeepers A, B and C go to a store to buy stationary. A purchase 12 dozen notebooks, 5
dozen pens and 6 dozen pencils. B purchase 10 dozen notebooks, 6 dozen pens and 7 dozen pencils.
C purchase 11 dozen notebooks, 13 dozen pens and 8 dozen pencils. A notebook costs T 40, a pen
costs ¥ 12 and a pencil costs T 3. [Conceptual Application]

() Represent the number of items purchased by shopkeepers 4, B and C in matrix form.

(i) If X represents the matrix formed in above part (i) and Y represents the matrix formed by
the cost of each item, then find XY.
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1 (b)

2. (),

3. @),

4. (b),

5. (d),

6. (c),

7. (b),

L ]

Not reflexive, as /; R [, = [, L1, not true
Symmetric, trueas |, RL, =L, L L=05L11=LR]
Not Transitive, as | R Lband LR ;=1 1 L, and [, L I3

=>4 L=, eR

SOLUTIONS

Since n divides n, ¥ n € N, R is reflexive. R is not symmetric since for 3,6 € N,

JR6%06R3.

R is transitive since for n, m, r whenever n|m and m|r = n|r, i.e., if n divides m and m divides r,

then n will divide r.

asy' =— " +aandy” =¢™"

:exy"=l
Y
A
¥=—x y=x
X' -— > X
-2 ¢
V
as area=f ydx=J- | x ldx
0
=—J- x dx
2
27
=_li’ =_U+i=25qumts
2], 2

as differential equation is

d dy\t o (dy\ [dy\?
I+3d—y+3(2) +(}) =(—y).

o \dx dc)  \dx
Highest exponent of the highest order derivative is 3.
d |

as —[log| 4 +x*| + C]= —— - (4 log, 4 + 4x°
5 Llog| | +C] 4)( g4 + 4x7)

(4" +x
47 +log, 4 - 4*
4* 3 i
= h=log, 4
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d
—y=2x dx

8. (b), I
&) s di dt
= 6-—@-=2x-—4x~
dt dt

= x=3

From curve,y = 9, whenx = 3 Point is (3, 9).
9. (d), as differentiable functions is continuous also.

10. (c), asAd = v = dﬁ = 2mr
r

11. (d), as absolute value function f(x) = |x — 1| is continuous at x = 1 but not differentiable at
x=1
12. (c) as, A-% ¥ _ 1-3
2 6 3
x—-4 ¥y _z-1
: — Il -— =
~2 6 -3
— r-4_y 2-1
2 -6 3
sodr'sare 2, -6, 3
13. (c)
K@ o @)
P
A(a) B(B)

We know, in a parallelogram, diagonals bisect each other.

- =

a+c _b+r

Using this concept, we get

(3]

=% F=a+c-»b

16. (a), as a+b+c=0
= Ex(§+3+3)=5x5
> axa+axb+axc=0
= axb=cxa
Similarly, we get bxc=axbhb
Hence, axXb=bxc=c¢XxXa

17. (a), As P(A n B) = P(A) P(B) for independent events A and B.
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18. (b), as

P(red) = P(A) - P(RIA) + P(B) - P(R/B)

1238 1.2
28 26
3 1 17
=—+—=—.
16 6 48
19. (c), curveis | +pl=1
=% x+y =1, if x>0,y>0
—-1 x—y =1, if x>0,y<0
= —x+y =1, if x<0,y>0
< -y =1, if x<0,y<0
1 1
Ar = . = =
ca 4Lydx 4j“(1 x)dx Y
2]
=4 x—?L = 2 sq units
A is true. _
Area bounded in each quadrant = % x 1 =1
1 ’
= = sq unit
So, R is false.
20. (b), Both A and R are true but R is not the correct explanation of A. Y
21. We have, xydy = (y + 5)dx
= Y o 0K
y+5 X
Integrating both sides, we get
y+35 X
W+5)-5 rdx
- (P2, f&
y+ X
5 dx
1- dy = | —
= j[ y+ 5} Y J. X
=5 y-5log|ly+5|=log |x| +C (i)

Given whenx = 5,y = 0, then from (i), we get
0-5log5=log5+C=>C=-6log5
Substituting in (Z), we get
y-5log |y + 5| =log |x| - 61log 5, is the required solution.
P(AnB)=1-P(AUB)
=1-[P(A) + P(B) - P(A " B)]

=1_[I+l—ll=l_§—§

428 8 8

22,

Alternatively:

P(A ~ B) = P(A) P(B)
As events 4 and B are independent.
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23.

24. As sin”

25.

OR

Let S be the sample space.
: n(8) =36

A={(6,1),(6,2), (6,3), (6, 4). (6, 5), (6, 6)}

B=1{(1,2),(2,2),(3,2),(42),(5,2), (6,2)}

AnB={(6, 2)}
6 6 1 1
P ———PB =—=—PANnB)=—
“)= 36 ®) 36 6 ( ) 36
As P(A) P(B) = P(A nB)
Hence, events 4 and B are independent.
Given |;|=|3|=|E|
anda-b=0,b-¢=0,¢c-a=0 ()
Let o is angle between ¢ and a +b + ¢
a'(5+5+g) a-a+a-b+a-c
then CoOS o= —5——F—F— =
lalla +b +c| lalla+5+c|
- 2 -
+0+0
L P (i) [from (i)
lalla +b+c|l la+b+cl

Similarly, we can show if § and y are the angles which band ¢ makewitha + b + ¢ respectively, then

& and cosy = % w(120)
|a+b+c |£I+b+(‘|

From (i), (i) and (iii), we get cos o = cos 3 = cos y

! cos(33—n)
5

cos =

Hence,a=pB =17,

=sin! cos(ﬁn + 3—n)l
5
! |eos( 5
= 51n COS| —
5,

=sin™! coe(i—z—:)
= s|*—3

=sin~ coq(gﬁ)
B \ 5

.1 _(;t 2#)
=sm |-sm|—-——

L

—

2 5
= sin”|sin(5)| = s |sn(5 )| = 35
—SlIl sm(m = sin_ Sm(lD 10
. 0 3 0 4a
Given A= ) 5 and k4 = 8 5p
_ ko 3] [0 4a
2 5| |-8 3
5 3k| [0 4a
2k  -Sk| " |-8 Sb
= 3k = da, 2k = -8, -5k = 5b
= k=-4,a=-3,b=4
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OR

As matrices 4 and B are of order 2 x 2. Therefore, matrix C is also of order 2 x 2 for sum to define.

a b
Let C= B a']
. SA+3B+2C=0
9 1] L1 5 a b|_[0 0
= 5[7 sl+3l7 12]+2c d|=|o o
45 5] [3 15| 2« 2v] [0 0
= [35 40]+ l2l 36]+ 2% 24| |0

45+3+2¢  5+15+2b 0

- 3542142 40+36+2d| |0 0
s 48+2a 20+2b] [0 0
56+2c 76+2d| |0 0
= 48 +2a=0, 20+2b=0
56 +2c=0, 76+2d=0
= a=-24,b=-10
c=-28,d =-38
. =24 -10
. Matrix C= ‘_—28 —38]

26. Given: x=a(B—sin0)andy = a(l + cos 0)
L a(l - cos 0) and Q = —gsin 6 ()
do do
dy _dy dv __-asin0_
dc do do6 a(l-cos9)

-2 sin9 COSE
0
— —9 = —cot—
2 sin” =
2
dy 4 0 .0 (1 do
=——1/(cot—| =cosec’—* (="—
e F\3) =3 (7 %)
= lcoseczQ — [From (7)]
2 2 a(l-cosB)
1 20 1 1 40
= — - cosec”— - = —cosec —
2a 2 ) 4a 2
2sin”—
o] IO W SO VT
= 4a 4 da a
27. Consider the function, flx) = 42 1857 +27x—7

1) = 12x" - 36x + 27
) 9

- ot 3 + —
IZ(X 59 4)

32
=12({x—=
(” 2)

& f'(x) = 0, for x € R. Hence, function always increasing on R.
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28. Consider I = fsin‘i / Y dx
2+x
Let

x =2 tan’0
= dx = 4 tan 0 sec?0 d0

2
Now, I= J.ssin'l / _2tng x 4 tan 0 sec’0 0
2 + 2tan’0

= 4 sin”!(sin 0) - (tan 0 sec>6)do

= 4f9 “(tan 0 sec’0)dO

[ 2 2 2
=4lp B0 9, jl-—tan ede ’.’J-larl'B‘SCCZB do =20 g
2 2 2

Il
)

0 tan’0 — [ (sec’0 - 1)] o

=2[0tan*0— tan O + 0] + C

i fEE [E st [
S T el R
= (x+2)tan'1,‘/§—@+(:.
OR
: : yix dy
Consider equation, xe™ -y + xa =0
d
= x—y-=v—xe-““fx
T
Ciy y vix
- —
3, Q]
. s y vix
Let feey)==-e’
X
TR
f(h‘, 7\4}’) = __}" — el = Z _eyxx=f(xs.v)
hx X
Hence, function is homogeneous, so corresponding differential equation is homogeneous.
dy dv
Let = = — = + x—
y=wx rm v xdx
From (i), we get
v+ xﬂ =y-¢
dx
dv o
= x— =-¢
dx
= ia!’v = .
e X
dx
= eldy =—| —
J :
e’ 5
=3 = =-log|x| + C
=5 - =-log |x| +C
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29,

=
e
Given

-’
Substituting in (), we get

—e*" =_log |x| + C (C is constant of integration)

e =log|x| - C
y=0whenx =e
L =logle] -C=1=1-C=C=0

e =loglx| =2 = logllog |+]}
X

()

=4 vy = —x log{log |x|} is particular solution.
Relation § is defined as
S={(a, b)) e R X R|1 +ab >0}
For reflexive: Let aeR
then (a,a) e S
= l+a-a>0
= l+a2>0,truef0raeR

Hence, reflexive.
For symmetric: Let
then

e

=

=

a,beR
(a,b) e S
1+ab>0
14+ba>0
(h,a)e S

As(a,b) e § = (b,a) € S,fora,b € R

Hence, symmetric.

For transitive: For a, b ceR
Let (a,b) e Sand (b,c) € S
== 1 + ab > 0and 1 + bc > 0 but this may not imply 1 + ac > 0, i.e. (a,c) € S.
For example:
Let .q=l,.b=l,c=—E
2 2
Now, (a,b)e §
— (l,%) e
: 1
= 1+1x=>0
2
1
= 1+ 5 > (), true
Now, (b,c) e §
1 3
- = S
- b JE
- 14 2P
= 1—§>U:>l>0,true
4 4
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Now, (a,c) € §
=3 -3
= (I,—)ES:>1+1X—->U
2 2
= 1—g>[}:>-i>l),false
2 2

so(a,b) e S, (b,c) e Sbut (a,c) ¢ §.
Not transitive
Hence, relation § is not an equivalence relation.

30. Graph of the curvey = | x—1 | is shown as

_E|X—I|dx=f2—(x—1)dx + f(x—l)dx

2 1 2 4
o [ S [
2 3 2 i
=(_l+1)_(_i_2)+(1_6_4)_(l-]_)=95qunits
2 2 2 2

Value of this integral represents area bounded by the curvey = |x — 1|, the x-axis and betweenx = -2
tox = 4.
OR

Consider vertices as A(1, -2), B(3, 5) and C(5, 2).

Equation of AB: A(1,-2), B(3, 5)

5+2 ;
r+ 2= -1
) 3_1(x )
= y=%x—%—2:2y=7x—11
Equation of BC: B(3, 5), C(5, 2)
2-5
T =3
b s 3¢9
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= }'—5=—%x+%

= y-10= -3x+9
= F+2y-19=0
Equation of AC: A(1,-2), C(5, 2)

2+2
r+ 2= -1
) s & 1)
=5 y+2=x-1 = x-y-3=0

ar(ABC) = ar(CBLM) + ar(MCAN) — ar(BLNA)
= f; Xpedy + Ij Xac dy— f-)z Xap dy

P Lo (23!

o

2
1 s, |7 1.2 5
= — = vl 4+ | —= + 11v]°
19 -yh |2+3}L 7 b7+ 115

o A L6 (2612 —(4-
= 1{(95-25)- (8- 4)] + [(2 +6)(4 ﬁ)l 1125+ 55) - (4-22)]
= %(7{) ~34) + (8 + 4)- %(SU +18)
= 12 4+ 12 - 14 = 10 sq units.
31. Consider tan™' (%) =logy x>+ y?
1 ¥ - 1 2 2
=5 tan (;)—Elog(x +y9)
Differentiating both sides w.r.t. x, we get
3 - 1
1 [xy y ]=l 1 {2+ 2}
y? 2 2 x24y?
1+—
2
X2 [xy’—y] 1 ;
— . = {x+w'}
iy 2 P
— xy' -y=x +yy’
L ‘ ,_ X+y
= P =x Y Sy= =3
dy x+y
dr xX—y
OR
Consi . xf(a)-af(x) _ . xf(a)-af(a)+af(a) - af (x)
onsider lim ——— = = lim
x—a xX-a x—a (x —a)
= ll}:ﬂ (x - a)f(a);fé[f(x) - f(a)]

_ i _ f&) - f(a)
_}clﬂf(a) 8 ey

=f(a) —af'(a).
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32. Let ¢ =xi+yj+zk

axe=[2 1 -1
X y z
=i@z+y)—jQRz+x)+kQy—x)
As axec=h

= (+2)i-(2+x)]+Q-x)k=4i-7+k
. y+z=4 ..(@u), 2z+x=7

and y-x=1
Also ac=6= Qi+j-k).i+y+zk) =6
=3 x+y-z=6

From (if) and (v), we get
Z+2y=10=>x+y=35
Also y-x=1
Solving (vi) and (iv), we get
Jy=6 = y=2,x=3andz=2
", vector c =3i+2j+2k
OR

Equations of lines in vector form are

r o= (8 —19) + 10) + A (3i - 16] + 7F)
and r o= (15 +29) + 5k) + u(3i + 8§ - 5k)
Let line through the point (1, 2, —4) be

ro= (i +2] —4k)+ A'm, where \'is a scalar

Line (7) is perpendicular to lines

7= (8 —19] + 10k) + A (3 — 16] + 7k)
and 7 o= (151 +29 +5k) + n(3i +8 - 5k)
(3i —16] +7k)-m =0and (3i + & - 5k)-m =0
O L Y | I
= m =3 —16 7|= 24 +36 + 72k
From (i) line is 3 8 -5
ro= (i +2f - 4k) + ) (240 +36) + 72K)
or ro=(+2]—4k)+ 07 (2 + 3 +6k),

where A" = 12}/, is a scalar
Vector form of line is r = (i +2j — 4k)+ 1" (2f + 3] + 6k)
Point through which line passes is (1, 2, — 4) and DR’s of line are 2, 3, 6.

x-1 y-2 z+4
3 6

Cartesian form is

(i),
(V)

v (Vi)
[from (iv)]

(i)
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1 -1 2 1
33, AB=|-4[-121]=| 4 -8 -
3 -3 6 3
=1 4 -3
AByY=|2 -8 6
1 -4 3
-1
Now, A'=[1 -4 3B =|2
1
- | -1 4 -3
BA'=| 2[1 -4 3]=| 2 -8 6
1 1 -4 3
Hence, (AB)' = B'A".
OR
31
=3
- 3 1][3 1
A =4 A_I—l 2“—1 2]
| 9-1 3+2] |8 5
“[-3-2 -1+4| |5 3
5 8 5 301 10
-—‘i - _
A*-54 + 7= _, 3l 5[1 +7| l
| 8 3
|5 3 —5 10
_|8-15+7 5-5+0] _[0 0©
T |-5+5+40 3-10+7|7 |0 0

Hence, A* 54+ 7=0.
A A-54=_1I
= A AA™Y = 5447 = 7147
= AAA™Y -51=-74""
= Al =5l =="4"
= A'l=—~;-(A—51)=%(51—A)

3l 55 2
- i

i

f—

-]

[post-multiplying by 47

47 =1]
[Al = A]
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d .
34. Consider equation xzxy- +y=xcosx + sinx

d 5 .
= —y+l=cosx+smx
dx x x
Here, Px) = i, O(x) = cosx + D
X
[
Integrating factor = eJ ¥ =B =g
Solution is (LE)y = J‘{(I.F.) Q(x)}dx
xy= fx.(cosx + Smx)dx
X
= J.xcosxdx+"‘sin x dx

=xsinx—fl.sinxdx+fsmxdx

= xy=xsinx + C
Giveny = 1, whenx = %, then from (7), we get

1= wnlic = =0
2 27 2

. From (i), solution isxy = xsinx = y = sinx.

5 G) Z 20,150, = 20a + 180b
Z 10,160 = 40a + 160b
Since, Z 20, 180) = Z 0. 160y then

from () and (if), we get
20a + 180b = 40a + 160b
20a=20b=a=bh
(if) Possible points for maximum Z are A(20, 80), B(40, 160) and C(20, 180).

Points |Z = 400x + 300y | Values

A(20,80) | 8,000 + 24,000 | 32,000

B(40,160) | 16,000 + 48,000 | 64,000 |« Maximum

('(20,180) | 8,000 + 54,000 | 62,000

Z is maximum at B(40, 160), i.e. forx = 40 and y = 160, maximum value of Z = 64,000

36. (i) 4A=_3=c:>%=g=§
A:B:C=1:2:4
4
P(C)y=—=
©) 7

(if) Let E be the event that the person selected bring the changes.
So, required probability = P(E|B) = 0.5
(iif) Required probabilities = 1 - P(E/4) =1-0.8 =0.2

(i)

...(ii)
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OR

(if) P(E) = P(A)P(EIA) + P(B)P(E/B) + P(C) P(E/C)
_ lx{)_8+gx0_5+ix0_3 _ 08+1.0+1.2 ZE
7 7 7 7 7
= 3 _4
PEY=1-P(E)=1-==—
B)=1-PE)=1-2 =2
37. @) dnr=x = r=—— ()
2n
5 X \2 1 5 5 . X .
(i) Area of circle = n(—) = —x"m* Using r == from (i)
2n, 4n 2n
(iif) Perimeter of square frame = (34 —x) m
. 34-x
So, side = ( ) m
4
Area of square frame = %(34 —x)*m?
OR
(z21) Combined area,
2
A=+ L3a-xy
4n 16
Now, L T R
de 4n 16
For minimum area,
M _y
dx
s x 34 -x -0
2n 8
34n
= x=
4+m
Pa_1 1
2 2n 8
2
Now, did >0forx = ui
dx* 4+m
. L 34n
. Combined area is minimum forx = m
4+m

38. (i) Number of items purchased by shopkeepers A, B and C can be written in matrix form as

Notebooks pens pencils
144 60 724

X= 1120 72 84|B
132 156 96|C

Cost per item
(in3)
[40|Notebook
(if) Since, Y=[(12 Pen

3 Pencil

144 60  72]40 5760 + 720 + 216 6696
XY =120 72 84|12 4800 + 864 +252 | = [5916
132 156 96| 3 5280+ 1872 +288 7440
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