SAMPLE
PAPER

[Pre-Board Paper based on CBSE pattern]

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.
() This Question paper is divided into five Sections — A, B, C, D and E.

(#ii) 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, carrving
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.
(vii) In Section E, Questions no. 36 to 38 are Case study-based questions, carrving 4 marks each.

(viti) 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):

2 -3 5
1. The minor of the element of second row and third column (a,;) in the determinant |6 0 4|is
1 5 7
[NCERT Part-I, Page 84]
(a) -22 (b) 13 (c) -13 (d) 22
2. The area of the triangle with vertices (-1, 2), (4, 0) and (3, 9) is [NCERT Part-1, Page 82]
(a) ? $q units (b) —? Sq units (¢) 21 sq units (d) 42 sq units
3.1 fxzx 2]: l_; g] then the value of y is [NCERT Part.I, Page 41]
(a) 11 (b) 3 (c) -3 (d) 1

[NCERT Part-1, Page 19]

4. The principal value of sin™ (;‘2{—5) is

@ 3 ®) -3 (©)

b
3 @
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5. LetA ={1,2,3,..n} and B = {a, b}. Then the number of surjections from A4 into B is
[Conceptual Application]
(a) "P, (b) 2" -2 (c) 2"-1 (d) None of these
6. The area bounded by the curve 2 + y2 =2is [Conceptual Application]
(@) msq units (b) V2n sq units (c) g sq units (d) 2 m sq units
7. The area bounded by the lines |x|-2 + |y| =0 is- [Conceptual Application]
(@) 1sq unit (b) 2 sq units (c) 4 sq units (d) 8 sq units
8. The value of f”—«w—_ V212 i [NCERT Part-II, Page 274]
8 Jx+V21-x
(a) % (b) 0 (c) % (d) None of these
9. The value of E; dx is [NCERT Part-I1, Page 274]
0 1+tan’x
T T
@ 0 ) 1 © 3 @ 3
10. The absolute maximum value of y =x* = 3x + 2in 0 <x <2 is [NCERT Part-I, Page 172]
(a) 4 (b) 6 (c) 2 CHRY
11. It is given that at x = 1, the function f(x) = x* — 62¢* + ax + 9 attains its maximum value, on the
interval [0, 2]. The value of a is [NCERT Part-1, Page 166]
(a) 20 (b) -120 (c) 120 (d) 52
12. A function " is said to be continuous at x = a, if [NCERT Part-1, Page 105]
(@) lim f{x) exists (b) lim f(x) does not exist
(¢) f(a) exists (d) None of these
d
13. Ify = a sin’ £,x = a cos’ ¢, then Zy att = BTR is [NCERT Part-1, Page 134-135]
1
(a) -1 (b) ~— () /3 @ 1
/3
3 ; ; Ay ;
14. The general solution of the differential equation 7 = ¢~ +xyis  [NCERT Part-II, Page 322-323]
(@) y=Ce? (b) y=Ce? @©y=@+0e? (@ y=(C-x)e?
: . . &y L\
15. Degree of the differential equation — + sin Z) =0is [NCERT Part-II, Page 302]
dx ax
(a) 2 (b) 1 (c) O (d) not defined
d
16. Integrating factor of the differential equation Ey =x+yis [NCERT Part-I1, Page 324]
(a) -1 (b) 1 (c) ™ (d) e*
17. Given P(A) = 0.4, P(B) = 0.2 and P(4/B) = 0.5, then P(4 U B) is [NCERT Part-I1, Page 408]
(a) 0.35 (b) 0.9 (c) 0.65 (d) 0.55
18. Mother, father and son line up at random for a family picture. If 4 is the event ‘Son on one end’
and B is the event ‘Father in the middle’, then P(A4/B) is [NCERT Part-I1, Page 408]
1 1
= b) 1 2 d) -
@ 3 (b) © @)
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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) 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 4.
(c) Aistrue but R is false.

(d) A is false but R is true.

19.

20.

21.

22.

23,

24.
25,

26.

27.

L ]

Assertion (4): The area of parallelogram with diagonals aand b is %] a % f;| [Conceptual Application]

Reason (R): If @ and b represent the adjacent sides of a triangle, then the area of triangle can be

obtained by evaluating | a X b |
Assertion (A4): sin"l([).?é) is defined. [NCERT Part-1, Page 19]

Reason (R): sin”'(0.76) is defined because sin™'x is defined for all real numbers.

| section-8 |

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

d
Find the general solution of the differential equation d_y = ;Jr 1, (v # 2). [NCERT Part-II, Page 306-307]
x =¥
A and B throw a coin in turn till one of them gets a ‘tail’ and wins the game. If A starts the game
find the probability of B winning the game. [Conceptual Application]
OR

There is a group of 50 people who are patriotic out of which 20 believe in non-violence. Two persons
are selected at random out of them. What is the probability that least one of the selected persons
is non-violent. [Conceptual Application]

For any two vectors aand b, prove that (a+ X 3)2 =a2h?_ (3-3)2. [NCERT Part-11, Page 356, 363]
Find the value of tan*(sec™'3) — cot*(cosec™4). [Conceptual Application]

For a square matrix 4, show that 4 + A4’ is a symmetric matrix and 4 — A" is a skew symmetric
maltrix. [NCERT Part-1, Page 63]

OR

Solve the following matrix equation for x, [x 1] [_; Ul 0. [NCERT Part-1, Page 94-95]

0

| section-c |

(This section comprises of 6 short answer (SA) type questions of 3 marks each.)
" )
If (sinx)" = x +y, find = [NCERT Part-1, Page 122-123]
X

Find the intervals in which the function f given by f(x) = sin*x + cos’ x in [0, %] is increasing or

decreasing. [NCERT Part-I, Page 152-153]
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28. Evaluate J.: [NCERT Part-II, Page 235-236, 274]

— N
© x+ya?-2 OR
Find the general solution of the differential equation, 2;:2% ~ 2y +y*=0.
[NCERT Part-II, Page 313-314]

29. Show that the relation RonthesetA = {x € Z:0< x <12}, given by R = {(a, b) : | a —b| is a multiple
of 4} is an equivalence relation. Find the equivalence classes related to 1 and 3 respectively.
[NCERT Part-1, Page 2, 4]

30. Find the area of the region in the first quadrant enclosed by the x-axis, the line x = /3y and the

circle x* + y* = 4. [Conceptual Application]
OR
Using the method of integration, find the area of the triangle ABC, coordinates of whose vertices
are A(1, 2), B(2, 0) and C(4, 3). [Conceptual Application]
2
31. Differentiate x*<* + x7—+1 W.LL X. [NCERT Part-1, Page 130]
x -1 OR

Show that the function f (x) = | x — 3|, x € R is continuous but not differentiable at x = 3.
[NCERT Part-1, Page 118-119]

| section-p |

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

32. If o=37 +4j + 5k and p=2{ + j — 4k, then express B in the form p = {_‘}: + 5?2, where 5_3: is parallel to

o and E; is perpendicular to a. [Conceptual Application]
OR
Find the vector and Cartesian equations of the line passing through the point A(1, 2, -4) and
= -2 = - +2 =
perpendicular to the lines i W e and X L il 3. [Conceptual Application]
2 3 4 1 -3 5
cosae —sina 0
33. It4 = |sina coso. 0, find adj A4 and verify that A(adj A) = (adj A)4 = |A| L.
0 0 1 [NCERT Part-I, Page 88]
OR
-4 4 4|1 -1 1
Determine the product (-7 1 3||1 -2 -2| and state how it can be used to solve the system
5 3 -1j12 1 3
of equations x -y +z=4x-2y-2z2 =9, 2x+y + 3z = L. [NCERT Part-1, Page 94-95]

. d
tan 'P)_i =[:|

dx
[NCERT Part-I1, Page 322-323]

34. Find the general solution of the differential equation: (1 +y?) + (x —e

35. Solve the following linear programming problem (LPP) graphically.  [NCERT Part-II, Page 397-398]
Maximise: Z = 0.08& + 0.10y
subject to the constraints, x = 2000, y = 4000,
x +y < 12000.
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| secrion-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), (ii), (iif) of marks 1, 1, 2 respectively. The third case study

question has two subparts of 2 marks each)

Case Study - 1

36. Based on a situation and complaint, higher authorities decided to talk to concerned persons as the

situation relates to confidential matter of the organisation. [Conceptual Application]
From previous experience, organisation know, that person 4 speaks truth in 85% of the cases and
person B tells a lie in 30% of the cases.

() What is the probability of B speaking the truth?

(ify What is the probability of A speaking the truth?

(é7i) Organisation decided to have them face to face and ask questions from both, what is the
probability that they contradict each other?
OR

(i) In what per cent of cases both are speaking truth?

Case Study - 2

37. A company is launching a new product and decided to pack the product in the form of a closed right
circular cylinder of volume 432r cubic units and having minimum surface area as shown. They tried

different options and tried to get the solution by answering the questions given below:

[NCERT Part-I, Page 160]

(z) Ifrisradiusofbase of cylinder and £ is the height of cylinder then establish the relation between
rand A.

(#) Find total surface area in terms of r only.

(z2) Find the radius r for minimum surface area.

OR

(22¢1) Find the minimum surface area.
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Case Study - 3

38. TeamsA, B, C went for playing a tug of war game. Teams A, B, C have attached a rope to a metal ring
and is trying to pull the ring into their own area (team areas shown below). [Conceptual Application]

Y
>

Team A pulls along vector a = 47 — &
Team B pulls along vector b =27 + 4j — 3k
Team C pulls along vector ¢ =3 + 3] + 2k
({) What are direction cosines of line along which team A pulls?

(i) What is the magnitude of the resultant force exerted by teams?

@ Tagether with” EAD Mathematics—12



L ]

SOLUTIONS

2 -3

. (b), asminor of ay = Mys = ‘1 S‘ =143 =13
-1 2 1
. (a), as area of triangle = > 4 0 1
39 1

" %[_1(0_9)_2(4_3) + 1(36 - 0)]

1 43 :
= —[9-2 4+ 36] = — sq units.
= | = = squni

(b)), asy+ =7, x=2=x=2y=3

. (b), Let 0 = sin'l(—ﬁj
i B
; 3 o T . m
=% sinf = — — = —sin— =sm(——)
2 E 3
e —# %
= 0 = = g’ € 7; 2
M 61 o £ ) e
. (b) The given equation is,
X’ y*
W+yr =2 =5 4+ 2 =1
12 (ﬁ)?

The above equations represents a vertical ellipse having major
axis along y-axis and minor-axis along x-axis. Also, the length of
semi-minor axis is 1 unit and length of semi-major axis is V2

units.

Required area

4[{"«2—2x2dx
4«/§E\/1—x2dx

1
= 42| 2 1= 2 + Lsin s
2 2 )
1 =
= 210+=x=-0
442 +2 > ]
= ﬁnsqunits

»> <

iy

L s

-l
-
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7. (d) D

Y E
A A
//’l«
P
+
2
X' - - » X
2
x+y=2
v —X-y=2

Y'2 x22
4[0 (2 - x)dx = 4[2);—?L
= 4[4 -2] = 8 sq units

Required area

8. (c) Hint: Use | * fla+b-x)dx = [ ® for)d

T

- (2__1
9. (c) Let I = jﬂ R
L 3
U cos™x +sinx
cosB(E—x)
=~ I = J'E 2
! cos3(E—x)+s'n3(£—x)
5 g T
‘LE sin’x
- 1= [—22% _d ..(ii)
0 sin’x + cos’x

Adding (i) and (if), we get

2 = [Pdx
1]
2
= ?J=x[l/
]
= I=E
4

10. (a), asy’ = 3’3, for a point of absolute maximum or minimum, y’ = 0 =x = +1.
Now, x = —1 will be rejected as —1 ¢ [0, 2]
Y=0=2k=1=1-34+2=0,y],-2=8-6+2=4

11. (c), &) = 4° - 124x + a
As function attains maximum atx = 1 € [0, 2]

(1) =0=24-124+a=0
= a =120
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12. (d), continuous if lim f(x) = f(a)

dy dy dx _ 3asin® t cos t

13. (d), as — = e i,
dx dtdt  _3qcos®tsint
= —tan!
d
= _yl =1
dx 3n
Ty
dy 21
14. (c — —x'y = e/
(c) T E = 2
So, Pi) = —x; Q(x) = ¢
I.E oo e."f’ib( = eJ-—.l'ﬂ:!.'
= ¥R
Solution is given by,
y X LE = f(QxLF.)dx
— }"(:'_XZQ - J-exz.-’z : e_j_dx
=4 }j,j =x+C
= y=@x+0C)- "
15. (d), as equation cannot be written as polynomial of differentials.
dy dy
16. 3 as —_ = + . A =
(c) okl B ety
[ (~ 1)
1 PR S S
P(A4 n B)
17. (b),as PAB)= ——
P(B)

=PAnB)=05x0.2=0.10
P(A U B) = P(A) + P(B) - P(A n B)
= PA) + 1-P(B)-P(A) + P(A ~ B)
1-P(B) + P(A n B)
=1-02+4+01=09
18. (b) Consider the events. A : son on one end = A = {MFS, FMS, SFM, SMF}
B : Father in the middle = B = {MFS, SFM}
A~ B = {MFS, SEFM}

PANB) nAnB)
PB)  n(B)

19. (c¢), Assertion is true but the Reason is false.

P(A/B) =

12| 2

20. (c), Assertion is true but the Reason is false.
dy X+
21. o —2_},,(y:2)
= [e-ndy = [@+)a

2 -2
= 2y— Y =X i xiCisthe required solution.
2 2
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22. Success § : getting a tail
1 1
P@S)==,PS) =~
8) = 3.P®) = 3
B can win in 2nd, 4th, 5th, ... turn

P(Bwins) = P(S)P(S) + [P(S)I’P(S) + ...

L +(l)3_l+
2 2} 27

Group of 50 people, 20 believe in non-violence

P (at least one selected is non-violent) = P(1 selected as non-violent) + P(both selected are non-
YO xPC  PCxTC 30x20x2 |, 20x19 _ 120 | 38 _ 158
violent) = P(1) + P(2) = —4r— + —o0r— > = kD L T
i S s 50 x 49 S0x49 245 245 245

Alternate: P(at least one selected in non-violent) = 1 — P(none selected is none-violent)
NC, x ¥ C

0
50 C
2

87 _1s8
245 245

| axb|*=(a || b|sin0)

| a || b |*(1-cos?0)

|a P1BP~1a *| b [Pcos’0
= a?h?—(a.b)

24. tan*(sec™'3) — cot®(cosec™'4) = [sec*(sec'3) — 1] — [cosec*(cosec™'4) — 1]

=@BY-1-@4)’+1=9-16=-7

23. (a xb)

25. Consider A+AY =4+ @AY
=A'+A=A+A4")
As (A+A"Y = A + A, Hence, A + A' is a symmetric matrix.
Consider A-A4)Y =4 -A)=A4"-
= A-A4)Y = ~«A4-4")

Hence, 4 — A' is a skew symmetric matrix.

; 1 1
Consider [ 5 ]
= -2 0] =10 0
= X-2=0 = xa=2
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26. Given (sinx)’ =x +y
On taking log on both sides, we get
y.log (sinx) = log (x +y)
Differentiating with respect to x, we get

d
= y--.l—-cosx+log(sinx)—y =l .‘1+fli}
sinx dx

xX+y dx
. dy 1 dy 1
=% log(sinx)— - = —ycotx
dx  x+ydx x+y
d
= log(sinx)_Ll_y _ .4 _—
x+y|dx X4y
T cotx
& FH ’ I-(x+y)ycotx
= &y _ _ -
log(sinx) — 1 (x+y)log(sinx) -1
X+
27. f'(x) = 4 sin’ x cos x — 4 cos’ x sinx = —sin 4x o
f'®x)=0=sindx=0 = 4 =0,x2n
=x = (,E, i
4" 2

@) (1<x<§:>0<4x<n

= 4x € |, IInd quadrant
From (i), f'(x) < 0 = f'is decreasing

iy W T
(if) I<x<;:>1r<4x<2ﬂ:

= 4x e III, I'Vth quadrant.

From (), f'(x) > 0 = fis increasing.

- fis decreasing for (0, g)

. i T
increasing for (Z, E)

28. Consider | B

=J‘2 ! -acos B do

" asin0+va*—a’sin’0
L

_ (2 acos 0
0 @ (sin®+ cos0)

T
Lo}
¥

At
B

Letx=asin®
=dx=acos 0d0
When x=0,sin0=0=0=0

thnx=a,sin9=1:>93g

(D)

185 I = [ &
‘0 8inB+cosH
Using property J‘o ‘) dx = [;: f(a - x)dx, we get
% cos(E—G)
=
Y0
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p= (2S00 5 (i)
. ] . 0 cosO+sin0
Adding () and (it), we get

o = Esin9+cosﬁd9:fft‘de
0 sinB+cos0 0
R
4
OR

d
Consider equation 2x* Ey ~2y+y* =0

dy 29— o _ . .
= P (homogeneous as combined degree of each term is same) ...(¢)
X
d
Lety=w = —y=v+xﬂ
dx

From (i), we get

2% 2
dv v —1? v —vi-2v v2
= X— = - = =-——
dx 2 2 2
25 o (L
= —fv dv —J‘zxdr
= E =llog|x|+C
v 2
= L %log|x|+Cis the required solution.
y

29, Givensetd ={xe Z:0<x<12}
R={(a,b):a,beAand | a-b | is divisible by 4}
For reflexive: Fora € A4, (a,a) € R
= | a —a | is divisible by 4 = 0 is divisible by 4, true.
Hence, reflexive.
For symmetric: Fora, b € 4, (a,b) € R
= | a — b | is divisible by 4
= | = (b -a) | is divisible by 4
= | b—a | isdivisible by4 = (b,a) € R
As (a,b) e R= (b,a) e R, fora,b e A
Hence, symmetric.
For transitive: Fora, b,c € A
Let (a,b) € Rand (b,c) € R
= |a —b]| is divisible by 4 and | b — ¢ | is divisible by 4
= (a — b) is divisible by 4 and (b - ¢) is divisible by 4 (i)
= (a—-b) + (b —c) = a —c is divisible by 4 [using (7)]
= | a — ¢ |is divisible by 4.

= (a, ¢) € R. Hence, transitive.
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As the relation R is reflexive, symmetric and transitive, hence, relation R is an equivalence relation,
Equivalence class related to 1, is [1].
If a belongs to [1], then
|a—1]isamultipleof4d > a-1=4r=a=1+4Ar
s [1]1=11,5,9}
Equivalence class related to 3 is [3].
If a belongs to [3], then
|e¢ —3| isamultipleofd >a -3 =4k =>a =3+ 4r
s [3]1=13,7,11}

30. Given circle isx* + y* = 4 and line x = /3 ¥
Eliminating y from both equations, we get

2 2
x2+%=4 = %=4 y=——x

-
L
-

=% x=+3 (in Ist quadrant)
On plotting the circle and line, we have to find the shaded area. X
Area = ar(OAL) + ar(LAB)
_ 3
b ﬁx

4
%

2 2
dx+'[/§ 4—x% dx o

1 xzﬁ 2
i +£v4—x2+25in'i£] )
/3 2| |2 2]/3
T x3—0+(0+25in"'1)—(£ﬁ+25in"’£)
2/3 . 2 2

ﬁ+ L)

= 2.____2.E=7{_
2 2 2 3

= sQ units
3 q

The vertices of a triangle are A(1, 2), B(2, 0) and C(4, 3). Plotting graph, we notice we have to find
area of shaded region.

ar(ABC) = ar(LACM) — ar(ALAB) — ar(ABCM)

AY
44
3+ .Cl4,3)
51 A(12)
14
M X
5 >

Equation of AB: A(1, 2), B(2, 0)
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y—0=1 2(Jc—2) = y=-2x+4
Equation of BC: B(2, 0), C(4, 3)
3-0 3
_0 = _g = Bu g
y T e =R s
Equation of AC: A(1, 2), C(4, 3)
2-3
e BT, i
y v
== ’—3—1.14:—fl = —l.vc:+é
P=EETE T AT

4 2 4
ar(ABC) = J’a yActir—J; J’AB‘&—J’, Ypcd*

3
_x2 ix‘l 2 3x
=5 '?I—[—x2+4x];'— T—h[
16 20\ (1 5
{16 20 (1.5} . 3 (12— 3-
(6+3) (6+3) Ch4 BE TR D-0-1 +G=6
=B ue e B
5 3 6
45-24 21 T .
= —— == = —squnits
6 6 2

.
x“+1

31 Lety=x*4 X1

P |

On differentiating both sides w.r.t. x, we get

dy d ¢ roosx d (¥ +1
= —(x )+—(

=T 2

dx dx dx -1
Consider u = x™ = logu =xcosx-logx
= Low _ xcosx-i+xlogx(—sinx)+10gx-1-cosx
u dx X
d X CO8 X COsX L
= Zx-(x ) = X" [cosx —xlogx-sinx + logx cos x]
3 qn B s v o8 oo Has
‘ a2 Ty 1 (x—1) dx(A +1)-(x"+1) dr(x 1)
Consider, =il = =
de \ x2 -1 ®>-1)2
PP+ 4
(*-1)° ¢ -1)°
Substituting from (i) and (i) in (i), we get
dy 4x

— = xX"“**[cosx —xlogx- sinx + logx- cosx] -

dx (xz_l)z'

()

..(if)

(i)
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32.

OR

x—=3, x=3

Given function f(x) = |x-3| = I

For continuity atx = 3,
LHL = Jin f3-#) = Jim, (-3-4) +3) = Jimh =0
RI_J@L = }lin}]f(.? +h) = r,]in}] {3+ h)-3}
= limh=0
h—-0
f3) =3-3=0
As L}_I%‘ = le}- =1(3),
hence, function is continuous at x = 3,

For differentiability atx = 3,

fG-m)-f@) _ . (3+h+3)-(0)

LHD = lim
x=3 h—10 —h h—0 —h
h
= lm}}—h—ilm( =-1
3+h 3 3+h-3)-(0
Rip = iy JOIO)_y 6+1=9-0)
x=3 h— l} h—0 h

h
= fim = fm( =1

As LHD = RI:IP Hence, function is not derivable (differentiable) atx = 3.

E=§:+f§;,where;§:||aandﬁzla @)
Let B, = A(3i+4j+5k) ... (if)

20+ j—4k = WGP +4]+5k) +B, [from (i)]
= B, = (2-30)i+(1-40)j+(-4-50)k ... (i)

AISOE;J.E = E;-E=0
=32-30)+4(1-40)+5(-4-50)=0
1

= 501=—10:>}L=—§

Substituting for X in (if) and (iii), we get
o | a 2 3: 4+ -
B, = —5(3; +é§;+5k)=~gr —gf—*k
— _ 3 » 4 ~ -

and B; = (2+g).-+(l+g)/+(—4+l)k
2= Byl 9

— B, = 5 I+ 5; 3k

13-

(5-3-K) (575 -3)

Lid
+
—s
|
'S
==
I
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33.

OR
1 _ y—2_z+4

Let line through the point A(1, 2, ~4) be 2— = (i)
a [ 44
If line (7) is perpendicular to the lines
x-4 _y- 2 z-3

2 3 4
and x—l=y+2:z—3

1 -3 5
then 2a +3b+4d¢ =0 (i)
and a-3b+5 =0 (i)
Solving (i) and (i), we get

a _ -b - 4 _ b _c
15+12 10-4 -6-3 27 -6 -9
DR’s are 9, -2, -3
= -2
From (i), line in Cartesian form is gl _¥r _gia
-2 -3
x=1 y-2 z+4
Let = - = =X (sa
5 2 3 (say)
General point on the line is (9% + 1, 24 + 2, 34— 4)
Position vector of point on the line is
ro= (94 1)i+ (=24 +2)] + (-30-4)k
= r = (f o8, 7. 4@) - l(9f - 2,7 - 3@) is equation of line in vector form.
cosa —sino 0
|A| =|sina cosa 0| =cos’a +sin*a =1 (expanding along C;)
0 0 1

Let A; be the cofactors of elements in |4 |. Then,
Ay =cosa, A,=-sina, A;=0
A, =sina, Ayp=cosa, A,=0

Ay =0, Ay, =0, Ay =1
cosaa  -sina O] coso. sina 0
adj4 = |sina cosa 0| =|-sina cosa 0
0 0 1] 0 0 1
[cosa  —sina 0] cosa sino 0
Consider A (adjA) = |sina cosa Of|-sina cosa 0
0 0 1 0 0 1
_cosza+sin2a+0 cosasina—sinacoso+0 0+0+0
= |cosasina—sinacosa+0 sin‘a+cos’a +0 0+0+0
10-0+0 0+0+0 0+0+1
1 0 0
=0 1 0|=L=]4|1
0 0 1
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cosae sino  Offcosa —sina 0
(adjA)A = [-sina cosa  0Of] sina cosa 0
0 0 1 0 0 1
cos’a +sin“o + 0 —sinacosa+sinacosa+0 0+0+0
= |-sinacosa+sinacoso+0 sin‘o+cos’o+0 0+0+0
0+0+0 0+0+0 0+0+1
1 0 0
0 0 1
A(adjA) = (adjA) A = |A]| L.
OR
-4 4 4
Consider A=1|-7T 1 3
5 3 -1
1 -1 1
and B=((1 2 -2
2 1 3
-4 4 4|1 -1 1
AB = (-7 1 3|1 -2 =2
5 =3 -1}|2 1 3
—44+4+8 4-8+4 —4-8+12
= |-7+1+6 7-2+3 -7-249
5-3-2 -5+6-1 5+6-3
8 0 0
AB = (0 8 0|=8I (1)
0 0 8
Consider equations
x-y+z =4
x-2y-2z =9
x+y+3 =1
Corresponding matrix equation is
I -1 1)x 4
1 -2 2|yl =19
2 1 3|z 1
= BX = ( is matrix equation.
Its solution is X = B~'C (i)
Now we can use result (i) as
1
AB =8I = (§AJB=I
= B'=14
8

Now we can substitute B~ in (if) and proceed furth
¥, Z.

er by substituting for 4 and finding X and thenx,
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i -4 4 4]]4
X = =|-7 1 319
JE: Bl
X
g = %—16
z —1
— x =3y=-2z=-1
2 an”'y dy
34, 1 +vH + _mn,\_=0
(LY ¥ig=e"""0
gl
= (x_eldll })d_i o _(1 +y3)
. —(x enn"_v) _ ﬂ ﬁ=_ x +emn",v
1+ dy dy 14y 14y
Ay 1 etan'_&
— oyl X o=
dy 14y 1+y
1 etan ¥
Here, Py) = , Q) =
1+y2 1+y2
I'%ﬂ[_‘.
ILE = 6’. L+y o etan"}'
Solution s (LE)x = [ (L) Q(y)dy
em..}__x _ J-em" “elan ¥ _ J,eZIan _.\..dy
I+y2 1+y2
pany, fez‘dr Let Lan"lyur
2 Sdy =dt
elan"_vx — %eilan"'_v_{_c
x = leta“ Y4 e tan’y

35. On plotting the graph of inequations, we notice shaded portion is feasible solution. Possible points

for maximum Z are A4(2000, 4000), B(8000, 4000) and (2000, 10000).

Y
F 3

16000 —

1200'0\

8000 —
4000

N

X =

2000

C (2000, 10000)

B (8000, 4000)

A (2000, 40\ >y Al

F 3

r N

r

4000 8000 1200 6000
-+

“s

%

%
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Z is maximum for C (2000, 10000), i.e. x = 2000, y = 10000.

36, ()

(1)
(ii)

(i)

i : das
For minimum surface area o

Now,

Now,

So,

Points Z = 0.08x + 0.10y | Values
A(2000, 4000) 160 + 400 560
B(8000, 4000) 640 + 400 | 1040
(2000, 10000) 160 + 1000 | 1160

<« Maximum

P(B) =

PA) =

P(contradiction)

/3

g_§
dr

ﬁ
dr
d*s
art

d*s
¥

dr”

230 _T70 _
100 100
85% = 0.85
P(AB or AB)
85 30 15 _ 70
—X—+ —X—
100 100 100 100
2550 +1050 _ 3600 _ 9
10000 10000 25
OR

85 70 5950
w -

100~ 100 10000

432n
432

2mrh + 2

‘8641

432 2 .
2nr ===k 2m” = (—+2:rcr2) sq units
r

r

2

0 and q b
dr?

—-864n
2

¥

>0

+ 4mr

0=+ =216=r = 6 units

+ 4n

1728n
3

r

0 for r = 6 units
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OR

it S = 864n + 21(6)* = 144w + 721 = 216m sq units
min 6 q

38. (i) Direction ratios of line along which team A4 pulls 4, 0, -1
Direction cosines of the line along which team A pulls are
4 0 -1 : 4 -1
s A i.e. , 0,
J10P (1?2 S0 i)? S8 s /1T V1T
(@) Let F be the combined force, F = ;‘FA + FB + }5(__-
=4 +0j—k+2 +4) -3k -3 +3] + 2k
=3 +7 -2
|F|= V3 +7+(-2)°
= vV9+49+4 = Y62 units
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