SAMPLE
PAPER

[Average Concept]

Time Allowed: 3 Hours|

[Maximum Marks: 80

General Instructions:

Read the following instructions very carefully and strictly follow them:

@)
(i)
(iif)
()
)
(vi)
(vii)

(viii)

(ix)

This Question paper contains 38 questions. All questions are compulsory.
This Question paper is divided into five Sections — A, B, C, D and E.

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.

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

2 marks each.

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

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

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

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.

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. Which of these relations on set 4 where 4 = {1, 2, 3, 4} are equivalence relation?
(@ R ={1,1),(1,2).21),(22),(3.3).3.49, (43). (4}
®) R,=1{(1,4),(2,2),3,3),(4.1),(4,2), (4,4}
) R,={(L1),(1,2),(13)}
@ R,={(11),(1,2),1,4),(2,2),(24).33), 41,44}

2. The value of sin (lsin'1 @) is
4 8
1 1 1
(@ — () — (8) —=
V2 /3 2V2
3. The principal value of cosec™(4) will lie between
T o s
T 0, ] - S e P
@ (53) ) 1071~ {0} © (53)-o
4. For the matrix diag (-2, -2, —2) which one is not true?
(a) Diagonal matrix (b) Scalar matrix (¢) Unit matrix

L ]

[NCERT Part-1, Page 2]

[Conceptual Application]
-
3v3

[NCERT Part-1, Page 2]

@) [-g g] - {0}

(@)

[NCERT Part-I, Page 40]
(d) Square matrix
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10.

11.

12.

13.

14.

15.

16.

17.

x =3 1
fA=(2 y 1|andxyz=7,x+y-6z=11,thenA. adjAisequalto  [NCERT Part-I, Page 88]
1 1 =z
(a) -5I (&) 5I (c) 4 (d) —4I
k(*-1)
The function f, defined by f(x) = = —7 if x>1 s continuous atx = 1, then k =
4, fx=1 [NCERT Part-I, Page 105]
(a) 4 () 4 (c) 2 (d) -3
For function f, defined by f(x) = |x + 3|,xeR, sort out the incorrect statement. [Conceptual Application]
(¢) Continuous atx = -3. (p) Differentiable atx = -3.
(c) Not differentiable at x = -3. (d) Continuous forxeR.
% . ¥ dy .
If— + 3 = 5, then = is equal to [NCERT Part-I, Page 122-123]
a b £
a a b
£ by -2 d) -2
@ 7 ®) -+ © b ) -
[}2 log (tan x)dx equals to [NCERT Part-IL, Page 273-274]
p 1 T
@ 0 ®) 3 © 2 @)
J' e’*dx is equal to [NCERT Part-I1, Page 259-260]
Vx
@ 2(/x-1e*+C () ¢*+C ) 2=+cC @ 2Vx -e’*+C
. . . 2V x
The value of i - (j X k) + 3] - (k X i) + xk - (i X 1) is [Integrated Question]
(@) 2 (b) 4 (c) 2+x (d) 4+x
Equation of x-axis is [NCERT Part-II, Page 382]
x _y .z x—1_ ¥y =z
—_—=a— = — b —_— = —
@ 37171 ®) 17070
x-1_y-1 =z x _ y-1 =z-1
=—=— d) = ="—="_=
©) 3 0 0 @I=7% =70
Area lying in the first quadrant and bounded by the circle x* + y* = 9 and the linesx = 0 andx = 3 is
[Conceptual Application]
(a) i sq units (b) = sq units (c) 2 sq units (d) 2% sq units
2 3 4 4
J‘ tan 'x dx is equal to [NCERT Part-II, Page 235-236]
%
@) cotvx +C (b) 2log |sec Vx| +C
(c) -2log |sec Vx| +C (d) Vx sec/x +C
The domain of the function sin‘l(ix -3)is [NCERT Part-I, Page 19]
3 3 2 4
2,4 By (== = ol d) [-1,1
@ 24 ® (-3 3) © 3 3 @ L1
The solution of the equation (2y — 1)dx — (2x + 3)dy = 0 is [NCERT Part-11, Page 306-307]
- +1 -
@ 2=L-c b 2= © 23 ¢ @ Z=1-c
2y+3 2-3 y-1 2y -1
If A and B are two independent events, then which of the following is not true? [NCERT Part-1I, Page 418]
(a) A, B are also independent. (b) A, B are also independent.
(c) A, B are also independent. (d) PAnB)=0.
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18. Let A and B be two events such that P(4) = % P(B) = g and P(A u B) = % Then
P(A’/B). P(A/B’) is equal to [NCERT Part-I1, Page 408]

3 1 3 3

> b) = = d) —

@ 3 ®) 3 © 55 @) o

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.)

(¢) BothA4 and R are true and R is the correct explanation of A.

(b) Both A4 and R are true but R is not the correct explanation of A4.

(c) Aistrue but R is false.

(d) A isfalse but R is true.

2 5 8

19. Assertion (4): The cofactor of (-2) in the determinant | 0 3 7 |is (—14). [NCERT Part-1, Page 84]
-1 -2 6

Reason (R): IfAi.. and M‘}, represent cofactor and minor of an element ag of a given determinant, then

A =M

20. Assertion (4):1f @ =1 + 3] + 4k and b =i + 3] + 5k are represented along one side and diagonal of a
parallelogram respectively, then area of parallelogram is 3/14 square units. [Conceptual Application]

Reason (R): (¢ xg)z +(E-g)2=|:?‘}2|3|2'

| section-8 |

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

21. Draw the graph of y = sin”'x,x € [-1, 1]. [NCERT Part-I, Page 20]
22. Construct a matrix A = {“.-,-] of order 2 x 3, where [NCERT Part-I, Page 36-37]
g i+ j,if (i + j)is odd
i |2i—j,if (i + j)is even

OR
5 F @ 2 =l
IfA = 4 ) I] and B = |4 0| then find 4 - 3B". [NCERT Part-I, Page 45-46, 61]
36

23. Find the general solution of the differential equationx dy — y dx = y/ x* + y*dkx.
[NCERT Part-II, Page 313-314]

24. Find the value of ‘@’ for which the vector r = (a* - 4)i +2] — (a* - 9)k makes acute angles with

coordinate axes. [NCERT Part-1, Page 356]
OR
Find the angle between the following pairs of lines:
S—x y+3 1-z X 1-y z+5 .
5 = I = 3 and 3 = _2’ = ] [NCERT Part-1, Page 383]

25. A coinis tossed thrice and all eight outcomes are assumed equally likely. Let the event £ be “the third
throw results in head” and event F be “the second throw results in tail”. Find whether events F and
F are independent. [NCERT Part-II, Page 417]
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26.

27.

28.

29.

30.

31.

32.

| secrion-c |

(This section comprises of 6 short answer (SA) type questions of 3 marks each.)
Let A and B be two given non empty sets. Show that the function
f:A B —> B A defined as fla, b) = (b, a) is a bijective function. [NCERT Part-1, Page 7]

A rectangle is inscribed in a semicircle of radius » with one of its sides on the diameter of the
semicircle. Find the dimensions of the rectangle, so that its area is maximum. Also, find maximum

area.
[NCERT Part-1, Page 166]
Determine the constant a, b and ¢ such that the function [NCERT Part-I, Page 105]
sin(a +1)x +sin x .
, if x<0
- if 0
f(x) = ¥ - Y=Y is continuous at x = 0.
Vx+b?-Vx i x>0
by x°
: d &
If x/1+y+yvy14x=0, for - 1<x < 1, show that Ey = 1 > [NCERT Part-I, Page 122-123]
(1+x)
OR
. . dz_}’ d}’ 2
If y = sin(sin x), prove that — ttanx = +ycos”x=0 [NCERT Part-I, Page 137]
dx X

4
Sketch the graphy = |x - 1]|. Evaluate f | x — 1|dx. What does the value of this integral represent

£

on the graph? [Conceptual Application]
OR
Find ﬁx —1]dx [NCERT Part-IL, Page 273]
0
Find j [—X_dx,x € (0, 1) [NCERT Part-II, Page 235-236]
1-x7
OR
Evaluate fsin (log x)dx [NCERT Part-1I, Page 259-260]
| section-po |
(This section comprises of 4 long answer (LA) type questions of 5 marks each)
. . 2 4 0 2 1 6
Find matrix A4 if, [I 3] A [1 3| = [3 _2]. [NCERT Part-I, Page 51]
OR
1 2 3
Find A~, where 4 = |2 3 2|. Hence solve the system of equations [NCERT Part-I, Page 94-95]
3 -3 -4

X+ 2y-3=A42+3y+2=23x-3y-4dz = 1L
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34.

35.

. Find the foot of the perpendicular from point (1, 2, -3) to the line

x+1 y-3 2z
s W i =, [Conceptual Application]

2 -2 -1
OR

Find the shortest distance between the following pairs of lines whose vector equations are:

r=(@-1)i +@+1)j-(1+a)k and 7 = (1-b)i + (2b-1)j + (b + 2)k
[NCERT Part-11, Page 386-387]

Solve the LPP graphically [NCERT Part-1I, Page 397-398]
Maximise Z = 15x + 2y, subject to constraints:

X-29<2 3+ 29<12 3 +2<3,x20,y20.

d
Find the general solution of the differential equation Ey =3 +y+5).
[NCERT Part-II, Page 306-307]

| section - |

(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), (if), (iif) of marks 1, 1, 2 respectively. The third case study

question has two subparts of 2 marks each)

Case Study - 1

36.

An advertising company wants to decorate advertisement boards using boundary of illuminating wire.
An illuminating wire of length 136 m is taken and cut into two pieces. One of the pieces is to be put
around a square and another around an equilateral triangle. A piece of length x m is put around an
equilateral triangle and other around a square as shown. [Conceptual Application]

N

& va
~ Fa
i
T

Xxm (136 —x) m
Equilateral triangle Square

AN

Based on above information, answer the following questions.

() Find the area of an equilateral triangle in terms of x.
(z1) Find the area of square in terms of x.

(i) What length of wire is used around an equilateral triangle, so that combined area of square and
an equilateral triangle is minimum?

OR

(1i) Find the length of the side of square, when combined area of a square and equilateral triangle

is minimum.
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Case Study - 2

37. Three students Mehul, Tanya and Charvi appear in an examination and their chances of passing the

examination are in the ratioof 1 : 4 : 7. [Conceptual Application]

Answer the questions based on above information.

() What is the probability that all the three pass the examination?
(i) What is the probability that only Tanya passes the examination?
(zii) What is the probability that only Mehul passes the examination?

OR

(iii) Find the probability that only one of them passes the examination.

Case Study - 3
38. Fighter jets are flying in a formation for an aero show as shown in the figure. Taking their control tower as
the reference point and reference point being origin, the coordinates of two fighters in their flight path are
A(10.5 km, 10 km, 1 km) and B(10 km, 10.5 km, 0.9 km). They are moving along the straight line
joining 4 and B at that point as seen in the figure. [Conceptual Application]

Based on the above information, answer the following questions:

(i) What is the angle made by the line AB with the positive direction of z-axis?
(zZ) What is the Cartesian and vector equation of the line passing through 4 and B?
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SOLUTIONS

1. (a) as, R isanequivalence relation since it is reflexive, symmetric and transitive.

R, is not reflexive as (1, 1) & R. Also, it is not symmetric and not transitive. So R is
not an equivalence relation.

Clearly R, is not symmetric as well as not reflexive.
~. R, is not an equivalence relation.

R, is not symmetric as well as not transitive.

. R, is not an equivalence relation.

2. (o) Let8=sin‘l% :>sin8=% = cos0 =

9 3
L=y
16 _,/ 4=\ﬁ=;
2 2 8 2/2

3. () —%% —{0}. As range of principal value for cosec™ x is _Tﬂg]_ {0}
-2 0 0
4. (c¢) asdiag. (-2,-2,-2)=]0 -2 0
0 0 -2
and this does not represent a unit matrix.
5 (a) A Adj.A=|A|l
Now, | A| =x(z-1) +3(22-1) + 12 -y)
=xyz-x+6z-3+2-y
=xz—-(x+y-62)-1=7-11-1=-5
A. (Adj. A) = 51
6. (c) as lim f(x) = lim f() =f(1)
x—1- x—1"
: )
= lim (4) = lim —— =4
x=1- =10 x—1
= 4=2k=4=k=2
x+3,x=-3
7. (b) as |x+3|=[T+ !
-x-3,x<-3
-3-h)-f(-3 .
LH.D (atx =-3) = lim # N -/C3) = lim BihihenSomll]_ -1
h—0 —h h—0 -h
-3+h)-f(-3 . L
RHD (atx = 3) = fim 2ot =FCH _ ~3+h43-0 _,
h—0 h h—0 h

LHD = RHDforx = -3

So, f(x) is not differentiable atx = -3.
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10.

11
12

13.

14.

(@)

(a)

(@)

(b)
®)

()

=

=

£+Z=5
a b

Differentiating w.r.t. x,

=

H dv
— =0 = S b
dx dx a

w2
I= .[u log (tan x) dx

+

2|
el

Using property f: fx)dx = f“ﬂ fla—x)dx

So, I= J;]m log (cot x) dx

Adding () and (i), we get
2l = J:E (log tan x + log cot x) dx

= A = jﬂ log (tan x . cot x) dx
0
nf2

= 2l = fn log 1 dx

= I=0

LetI= [e/de,Put /x =t > x=7

= dx = 2udrt

=2 1.édr =2[r.e’—f le’dr]
=2te' - €]+ C

= 2[‘/.;3& _g‘/;]+c

2/x -1)e’* +C
as ii+3 . j+xk.0=1+3+0=4
As DR’s of x-axis are 1, 0, 0 and it passes through point (1, 0, 0).

Area = J-3 V9—x'dx = li Vo2 +2sin ii]:
: 2 2 3
s ((}+2><E)Ol=9—nsqunits
2 2 4
Let /x =t
i 1
s dx =dt = —dx=2dt
2/x Vx
So, J‘tan‘/;dx=2Itanfdr=2log|secf|+C

* = 2log | secv/'x | +C

. (¢) For the domain of sin™ (5x - 3),

...(ii)

[+ log 1 =0]
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16. (¢) As, (2y—Ddx—(2x + 3)dy=0

dx dy
— L =k
- J‘Zx+3 J-Zy 1
1 1
= —=log|2x+3|—-=log|2y-1| =k
5 g | | 5 gl2y—1]
= log 2““+3’=2k
2y —1
- 2x+3 T

17. (d) P(4A~B)=0= A and B are mutually exclusive

18. (b) P(A~B) = PA)+PB)-PAuB)
3,5 3 1
8 8 4 4
P(ANB) PANB)
P(A'/B).P(AIB") = 4 -
P(B) P(B’)
il
_ [P(B)-PANB)[PA) -PANnB)] _I[8]I18] 1
P(B)[1- P(B)] 543 8
) 8 8 8

19. (@) A:cofactorof—2=—‘ 0 7 ‘=—l4,tme
R : true, correct reason.

20. (b) A: Area=|aXb|, axb=|1 3 4|=30-9+6k=3(-3+2k)

-1 3 5
So, |ax 5| =3Y1+9+4 =3/14 sq units, True
R : true, not correct explanation of A.

21. (b) M -
1T 2] 2| 2|22 2 ‘j
o2 -2|-2(-2]s|2| 2|2 |2 " . O , %

2|1 3| 4] 6 64| 3 |2 _( 1
The required graph has been shown. . __‘_2“
22, a“=2—1=l, al2=l+2=3, a|3=2—3=—l
@, =2+1=8, @ =4-2=2, 4 ~2+3=5 "
1 3 1
A:
[3 2 5]
OR
s 10 2 oo e 2 4 3
A-3B' = | -3{4 0| = -3
4 2 1 4 2 1 -1 0 6
3 6

_[B -1 0] [6 12 9] _[3-6 -1-12 0-9]| [-3 -13 -9
4 2 1| |-3 0 18 4+3 2-0 1-18| | 7 2 -17
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23. xdy= @+ x>+ y")dx
dy '].:—iﬂ,.l"x2+y2

= dx x 4

dl/' dv
Put — — =yv+x—
y=w = o V d‘f

. From (i), we get v+x§5=l£ii£iL£___ b Al ird

1 _rl
= [ ==z
1+v*
= log|v+ v 1+v* | =log x| + log C
2
v y
= log|v+¥Y1+v*|=log Cx = Sy 145 =0
= X
= y+ ¢ x’+ 3" = Cx is the required solution.
24. For acute angles with coordinate axes, components of # should be positive
= &*-4>0, 2>0, *-9<0, = *>4 = a>2o0ra<-2 (D)
anda’<9 = -3<a<3 i)
From (i) and (ii), value of a lies between (- 3, — 2) U (2, 3).
OR
= +3 = ; -1
Given lines : o (O il Bt and B F e
2 1 -3 3 2 -1

Let ‘6" be angle between given lines.

2x3)+(1x2)+(=3)x(~1)

So, cos O =
Va+1+9V/9+4+1
_6+2+3 11 ('ll)
= =— = 0=cos
14 14 14
25. Sample space, S= {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

E: third throw results in head = {HHH, HTH, THH, TTH}
F: second throw results in tail = {HTH, HTT, TTH, TTT}
EnF= {HTH, TTH}
P(E) i 2,P(F) 3 Z,P(Eﬁﬂ b
As, PE A F) = P(E) PP as ;=
Hence, events E and F are independent.

26. f:AxB— BxA4is defined as

1,1
2.8

fla,b) = (b,a)

For one-one: Let (a,b), (a,, Q) € AXB

such that f{a!, b ) = f(a b )

= ®, ) @, ?):b-b anda =a,
= {al, 1 ("2’ 2 - fis one-one

For onto: Now, let (b, a) € B x 4 be any element in the codomain.
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27.

28.

Let (x.y) € 4 x B, such that f(x, y) = (b, a)
=5 v.x) =(b,a) =>y=bx=a

*. For (b, a) € B x A, there is (a, b) € A x B such that fla, b) = (b. a)

. fis onto.

Since f'is one-one and onto, hence, f'is bijective.

Let x and y be the sides of a rectangle ABCD. Let O be the centre of semicircle of radius 7.
Join OC. In AOBC,

4 D G
by Pythagoras Theorem, x? +)? =1 .0 s
/I y
Area of rectangle 4 = xy R
=5 A*=BR =7c2v2 A _g__ o] _g_ B
[if area 4 is maximum, then 4” is maximum]
2.
B=» (r2 = “T) [from (i)] ...(ii)
dB _ > [ 2x ( > x2)
— = - =+ —— 2
B ( 4 ) e
dB 2 X
— = Zx S
¥ & I’ 2
F ; s dB _
Or maxima or minima, e 0
= x=+y2rorx=0 (rejected)
Now, ‘h? = 2x(=x) + (;-2 = x—')-z
dx” 2
“‘z—’fl =B /T ¥ (r —_21'—) 2=-47<0
a” | /3, g
2 xz ."'2 I
. for x = ¥/2 r, area is maximum. Now, y=,/r-=—= P—— =
4 2 2
; . ¥
So. area of rectangle is maximum when x = V2r and Y =—
9
2
Maximum area, A= B=xf P=Lo= 2p r—— J2r
4 ﬁ
= 7 sq units.
LHL = lim {Si“ @+l)x , sin "}
x=0) x-0- x X
. [sin(@+1)(0—=Ah) sin(0-h) }
= lim
h—0 0—h 0—h
~ lim sin(a+1)h Ko T sin &
(a+1)h h
= %._I:I{Iﬁ=a+1+1=a+2 ..(7)
RHL = VYx+bx —vx bx —
(x=0)

i \/hwhkﬁ
= W
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i h+bh*—h
= lim

"0 o/ H|Vn+ b + V7|

: bi?* ; 1 1
= lim = lim =—
=0 ph/h V1 +bh+1] "0 J1+bh+1 2
F inui =0, LHL = RHL = (0
or continuity at x = BB J(O)
= 3 a+2=%=c == c.‘=%,a=—% [from (7)]
. Numbers area=—5,bany real value (#0) and ¢ = %
29. xyl+y=—ypv¥l+x
Squaring both sides, we get
(L +y) =y +x)
= @ -y)+ (-0 =0
= = G&x+y+txy)=0
= x—=y=0orx+y+xy=0
= x=yorx+y+txy=0
= x+y+ay=0  [Asx#)y]
= yl+x)=-x
—X
=% -
l+x
dy  (1+x)(=D+x-1
dx (1 +x)? (1+x)?
OR
v = sin (sin x) )
dy . :
= — =08 (sinx) . cos x .(if)
dx
d’y
=5 — = —sin (sin x) . COs x . COS x — sin x . cos (sin x)
dx
d*y j
=% 2 =_y-cos’x—sinx- I ﬁ [from (7) and (if)]
d? cosx dx
dz 2 1 dz d 9
= 'V=—Jwcos‘x—tan:c'2 = —y+tanxﬁ+yc05‘x={l
2 dx d? dx
N,
I+/
s x=
' < ' > X
A5 i ol 1 4
Y!
4 1 4
_Lh—ljdx - LZ—(x—l)dx+j (x—1)dx
2 ! 2 4
—X
=|—+x| +|=—-x
2 -2 1
1 ' 4 16 1
- (W Y (G
(g l={3 )*13 )(2 )
= 9 sq units
Value of this integral represents area bounded by the curve y = |x — 1], the x-axis and between

=-2tox =4
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OR

4 1 4
p—Tlde= " <la=15 1) dx
ju|x | dx fo (x 1)xc+j1 (x-1)

2 1 2 4 1 \ 1
SilaBagy] £[E g = (——+1)—0 + (8—4)—(——1) =l+4+l=S
2 kLB ) 2 2 2 2
31. Let1=j /X ax
1-x°
Letx? =1t = %J?&:d:
Now,I =2 [ —L—dr=2sin" 1+ C=2sin? () + C
34 fi_Z 3 3
OR
Let 7= fSiﬂ (log x) . 1dx Alternatively:
@® ) J. de) i
_ . 1 sin (log x
=x . sin (log x) — fcos (log x) . r X dx g Let log x = ¢

=x . sin (log x) — = J.Ie" Sllln tdt =e' - (—cos i) N x=¢
= fe’-(—cos Ndt |=  dx=édi

; 1
cos (log x)‘x—J-—sm (log x).;.x.dx] BEDr. J’e.- Gkt
Tl

= [ =xsin (log x) —x cos (log x) -/

% =—e’-cos!+e’sini—je’sinrdi
= I= ”E[sm (log x) — cos (log x)] + C

’

= 2[e’sintdt=e’(sinr—c-osf)
= fe’sin;df=%(smr—cos:)+c*

log x

2
= %{sin(log x) —cos(log x)] + C

e

=5 fsin(log ) — [sin (log x) — cos (log x)] + C

32. Let B=:f j,c=[? i]andD=l; gl
Then, BAC =D = A=B"'DC" ..(0)
B=:? ‘3’;131=ﬁ §‘=6—4=2;
ws=|3
SRR T L
C=[? i];|€|=‘? §‘=0—2=—2
we- |3

Lo e 13 -2
TR 2|—1 0]
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From (i),

4 =B'DC"

_ 13 -4 6] 3 -2
al-1 2f3 -2f[-1 o
_ 1] 3 -4][3-6 -2+0
4l-1  2)]9+2 -6-0
_ 13 -4[-3 -2
al-1 2|1 -6
_1[-9-44 -6+24
4| 3+22  2-12
__1[-53 18
4l 25 -10
OR
1 2 -3
Al=2 3 2
3 3 4

112 +6)— 386 369

Let A_”_ be cofactors of a, in |A|.

Now,

Given equations:

Matrix equation is

Le.

Its solution is

= —-6+28+45=67
A“ = —6; A12 = 14; A13 =-15
A =17 A =5 A _=9

5
A, =13 A, =-8 A

AII Al?. A13 '
Adi-A = |4y Ay Ay
_A?,; Ay Ay
-6 17 13
Adi,A=|14 5 -8
-15 9 -1
L6 17
A= —l14 5 -8 ()
7| 45 o i
x+2y-3z=-4
2x + 3y +2z = 2
Ix—3y—4z = 11
1 2 Gl -4
2 3 2llyl=] 2
3 3 s 11
AX = B
X=4'B
6 17 13][-4
X= }%f 14 5 -gl| 2| [From @]

-15 9 -1|| 11
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33.

% ’ 24 +34 +143 201

y| = = |-s6+10-88|=-L |-134

z 60 +18 11 67

X 3

yi=1-2

z 1

x =3, y=-2,z=1 is the solution.

Let L be foot of L from point P(1, 2, -3) to the line 2= o o il
Let x+1 ='v_3=i=l
2 -2 -1
General point on line is L(2L -1, = 2% + 3, - 1) (1) P(1.2,-3)
DR’s of PL:
2-1-1,-2A+3-2, -1 +3
ie.2h-2,-2h+1,-2+3
Since PL is perpendicular to the given line, then A L eel =3
220-2)-2(-2A+ 1) -1(-2+3)=0 = 3 4

= 4h—-4+40-2+1-3=0
= 0=9= irL=1

Substituting in (7), coordinates of foot of L is L(1, 1, - 1).

a =—i+ j—k;b =1

Lines are: .
5

and i
o

ﬂ'z =
— —

By =y =

bl X b2 =

Shortest distance =

OR

(i + j—k)+a(@ + j-F)

P -

+ -k
(i—]+2k)+b(—i +2] + k)
P—j+2k,b, == +2j+#
P—j+2k+i-j+k=21-2j+3k
¥
11
3
(“2_“1)'(leb2)

—

1By % b |

!E ~
~1|=3i + 3k
|

(2 = 2] +3k). (31 +3k) ‘

v9+9
6—0+9‘ 5 it i
——— |=—— units = units

342 J2
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34. Maximise Z = 15x + 2y

Subject to constraints
2

I

x-2y <2
r+2y <12
x+2 <3
xz20, yz0
Plotting graph of inequations we get the following.

1A 1A

3x+2y=12

From graph, shaded portion is the feasible solution.

5
Possible points for maximum Z are 4(2, 0), B( 7 3 ), C(E, ~1—), D(O, g)

2’4)7\2 4

Points Z=15x+ 2 Values

A2, 0) 30+0 30

{18 105 3 108 _,

2° 4 2 2 2
C(E,E) 415 0 _ 3
2 4 2 2 2
D(o,é) 0+3 3
2
; : 7 3
Maximum value is 54 atx = E,y = T
: i dy "
35. Consider equation, i = Bx+y+35)
Let +y+5=t
dv  dx dv  dx
From (i), d _3-p o X _p.3
dx dx
dt dt
= =dx = =| dx
?+3 j F+3 '[
1 -1 1
=% —tan — =x+C
/3 /3

2,

<«— Maximum

(i)
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1 .q(3x+y+5) +C i (it
= —tan |—F—| =x is general solution.
73 3 :
3e6. @)Pamaﬂ=x53a=&hmﬁmﬁmﬁMmMU@@k:a=%m
2 )
Area = ﬁ(i) = ﬁxz sqm
4 \3 36
% . . 136 — x
(z1) Perimeter of square = (136 —x) m, side of square = m
Area of square = % (136 -x)*sqm
Combined area, A= ﬁ Pl (1?6— x)°
&y QH— X2 (1365 (1) = L3x_ L (136_x)
dx 18 16 8 8
- : dA
For minimum or maximum area, S =0
= %x - % (136-x) = 4/3x=9(136-%)
= 4/3x + 9 = 1224 .
@4v3 +9)
2
Now, g8 —-£§-+ l:>0
dx? 18 8
T 1224
So, A is minimum forx = ———
4/3+9
. ; . 1224 ;
Length of wire used to put around an equilateral A is m, for combined area to be
minimum. 443 +9
OR
. _ ; o 1224
As, combined area of equilateral A and square is minimum when x = = m.
4v3 +9
; 136-x) (136V3 |
So, length of side of square = )
4 W30
37. Consider the following events.
M : Mehul passes the examination;
T : Tanya passes the examination;
C : Charvi passes the examination.
1 4 7 — 11 = 8 = 5
PM)=—, P(T)=—, PC)=— ; PM)=—, P(T)=—, P(C)=—,
M==, MD==, PO== ; PM=2, A==, RO =2
11_8 5 110 _ 322 _ 161
P(all passing) = 1 —P(none passing) =1 - —X—X—=1-—= —
(@) P(all passing) (none passing) = 1= o XX =143 ~ 432 216
(i) P(Only Tanya passes) = P(T M C) = i 11 X — Dy 2>

2712712 432

Sample Papers @



P(Only Mehul passes) =P(MTC) = —x = x—=—
(éii) P(Only Mehul passes) = P( ) e X T

OR
P(only one passes) = PIMTC) + P(MTC) +P(MTC)

2.5 11_1.5 11_2 7 10+55+154 219
xgx—+—x—x——+—x§><—=———

12 12 3 12 12 12 432 432

. . 0.5 05 0.1
38. (i) Thedc’sofline 4B are < >

J051 Y051 Y051

05 0S5 -0.1 >

= <CO0Ss O, Cos [J, cos y== . s
P, cosy <J0.51 /0.51 /0.51

where «, B, v, are the angles made by the line 4B with positive direction of x-axis, y-axis and z-axis.

-0.1

: 0.1
So, cos y = ﬁ =y= cos‘l(ﬁ)

(i) The Cartesian equation of a line passing through the points (x,y .z ) and (x,,y,,z)) is

X=X  V-» z-3

N-X MW HoF
So, Cartesian equation of line 4B is

x-105 _y-10 z_1
0.5 05 0.1

The vector equation of a line passing through the points having position vectors as @ and » is

r=a+r(b-a)
Now, a =105 + 10j +
b =10i + 10.5] +0.9%
So, F = (10.57 +10j + ) + A(-0.57 + 0.5 - 0.1k)
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