SAMPLE
PAPER

[Difficult Concept]

Time Allowed: 3 Hours] [Maximum Marks: 80

General Instructions:

Read the following instructions very carefully and strictly follow them:
(1) This Question paper contains 38 questions. All questions are compulsory.
(i1) 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.

(iv) 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, carrving 5 marks each.
(vit) 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.

| section-a |

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

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

1. Let R be a relation on the set N given by R = {(a,b) :a = b -3, b > 5}. Then,
[NCERT Part-1, Page 2]

@) (1,2) e R (b) (5.9) € R () (7,10) € R d) (10,7) e R

2. Let’f": R—{2} - R — {1} be a function defined by f(x) = x_—;, then ‘" is [NCERT Part-1, Page 7]
x -

(a) into function (b) many one function
(¢) bijective function (d) many one, into function.

3. If AB = C then orders of matrices A, B, C is equal to [NCERT Part-I, Page 51-52]
(Q)A2x3,33x25(72x3 (b)A3x29BQx35C3x3
(¢) A3 x 3 B2x3 Csx3 (d) A3 x 2, B2 %3, C3x 2

1 -2 2 1 2 12 .
. — % — i = 54 -3 3 & -1,
4, If 4 I3 4],8 I_4 3] & [_7 9 then 54 — 3B + Cisequal to [NCERT Part-I, Page 46]
=il =i -1 1 1 1 |

@ [— 20 20] ®) lzo 20] © lzo 20] @ lzo 20]

L ]
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A
. The value of cos™ (cos %) is [NCERT Part-I, Page 21]
13n hid T n
= By = = oS
(@) 5 (b) 5 (c) 1 (d) 3

. Solution of the differential equation xy/1— y*dx + y¥ 1-x*dy = 0 is [NCERT Part-II, Page 306-307]

(@) V1+x*+y1-y*=C (b) V1-x* +J1-y*=C
© Vi-¥-y1-y*=C @ (Y1-2)(/1-)7)=C

7. Integrating factor for the solution of differential equation (x —y*)dy + y dx = 0is [NCERT Part-II, Page 323]
1
@ < (b) logy (c)y @) y?
] i .3
8. The area enclosed by the ellipse x_j + y—z = 1 is equal to [Conceptual Application]
a b
(a) mab sq units (b) mab sq units (¢) ma®h sq units (d) mab®sq units
9. The area enclosed by the circle x* + y* = 2 is equal to [Conceptual Application]
(@) 4m sq units (b) 2/2n sq units (c) 477 sq units (d) 2m sq units
10. J; ]4 V1 —sin 2x dx = [NCERT Part-II, Page 241]
@ V2 -1 (b) V2 +1 () V2 @ V3
11. f( 2+3)dx= [NCERT Part.II, Page 268]
{
25 26 23
— b) — 8 d) —
@ 3 b) 5 © @) =
12. The function f(x) = cosx — 2px is decreasing for [NCERT Part-I, Page 153]
1 1
wees by =gz ()p<2 dp>2
13. For the functiony = x> + 21, the value of x, when y increases 75 times as fast as x, is
[NCERT Part-I, Page 147-148]
@) +3 (b) +5V3 (c) £5 (d) None of these
14. The function f, defined by f(x) = - . is continuous at x = 0, when f(0) = [NCERT Part-I, Page 105]
1 b 5 1+v1+x 1 4 1
(@) (b) -2 @ 3 (d) 3
[x=4] .
L , ifx#4
15. The function f(x) = {2(x - 4) is [NCERT Part-I, Page 105]
0, ifx=4
(a) continuous at all x € R (b) discontinuous at x = 4
(c¢) continuous only whenx = 4 (d) None of these
16. The general point on the line 7 =(2f + j - 4k)+ 1 (3{ +2 - k) is [NCERT Part-II, Page 382]
(@) (2,1,-4) () 3,2,-1) (c) (-1, 1,3) @ 2+31+20-4-3)
17. A and B are two independent events, P(4) = 0.2 and P(B) = 0.8, then P(4 N B) =

[Conceptual Application]
(@) 0.03 (b) 0.04 (c) 0.4 ) 0.3
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18.

A die is tossed twice. The probability of getting 1, 2, 3, 4 on first toss and 4, 5, 6 on the second toss
is [Conceptual Application]

2 1 1 1
(@) g (b) 5 (c) E (d) §

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) BothA and R are true but R is not the correct explanation of 4.
(¢) A istrue but R is false.
(d) A is false but R is true.

19.

20.

21.

22.

23.

24.

25.

d dy'
Assertion (4): Degree of the differential equation Ey + cos(i) = 0 is not defined.

[NCERT Part-II, Page 302]
Reason (R): The degree of those differential equations are not defined which can not be written as
polynomial of derivatives.
Assertion (4): If k is a scalar and 4 is a 3 X 3 square matrix, then | k4 | is equal to &° | A |.
[NCERT Part-I1, Page 80]
Reason (R): If every element of a third order determinant of value A is multiplied by #, then the
value of new determinant is n°A.

| section-8 |

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

d
Solve the differential equation —; =y’ cosec x, given that y(%) = 2. [NCERT Part-II, Page 306-307]
C

A and B throw a pair of dice alternatively. A wins if he throws 6 before B and B wins if he throws 7
before A throws 6. If 4 begins, show that the odds in favour of 4 are 30 : 31. [Conceptual Application]

OR
E and F are events of an experiment such that P(E) = 0.8, P(F) = 0.7, P(E n F) = 0.6. Find P é}
[NCERT Part-11, Page 408]
Find the area of the parallelogram whose one side and a diagonal are represented by coinitial vector
3 -k and 2i +} ~4k. [Conceptual Application]

If cos™ x + cos™ y = 2m, then find the value of x'" + y?® +

100 200" [Conceptual Application]

; ; 4 3 ; . ; ; ;
Given matrix 4 = l 1 _)], show that A + A’ is symmetric matrix and 4 — A" is a skew symmetric

matrix. [NCERT Part-I, Page 63-64]
OR
If A4 is a square matrix such that 4% = A, show that I+ A)3 =74 + I. [Conceptual Application]
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26.

27.

28.

29.

31.

32.

33.

| secrion-c |

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

d
Ifx = a sin 2¢(1 + cos 2) and y = b cos 2(1 — cos 2¢), show that (ay) :E.
atr=—

[NCERT Part-1, Page 134-135]

Show thaty = log (1 + x) - ,x > — 1 is an increasing function of x throughout its domain.

[NCERT Part-I, Page 153]

2+x

Evaluate j P x=l [NCERT Part-IL, Page 262-263]
2 (x+17
OR
. . . . ody .
Solve the differential equation: 5 sin(x +y) + cos(x +y). [Integrated Question]
Let f: W — W be defined as f(n) = n — 1, if n is odd and f(n) = n + 1, it n is even. Show that f'is

injective as well as surjective. Here, W represents the set of whole numbers. [NCERT Part-I, Page 7]

. 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* + y2 = 32. [Conceptual Application]
OR
Using the method of integration, find the area of the AABC, coordinates of whose vertices are
A(2,0), B(4, 5) and C(6, 3). [Conceptual Application]
: log x d’y 2logx-3
Ity = , show that e S, [NCERT Part-1, Page 137]
dx” x
OR

x[x], f0=x<2 g
x-1Dx,if2=x<3

[NCERT Part-1, Page 105]

Examine the differentiability of the function f(x) = [ tx = 2.

| section-p |

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

Show that lines r = (i + j — k) + A(3{ — j) and r = (4 — k) + p(2i + 3k) intersect. Also find their

point of intersection. [Conceptual Application]
OR
— Ty —-14 - - -5 -
Find the value of }, so that the lines bk s =SZ_ L and 7 ?x= 4 = B are
3 2h 11 3h 1 5
perpendicular to each other. [NCERT Part-II, Page 383-384]
2 3 10 2 3 10
ftA=14 -6 5|. find A™'. How we can use A™ to solve the system of equations: =+ =+ — = 2;
6 9 -20 xR
i_ﬁ+§:5;ﬁ+2_@:_4? [NCERT Part-1, Page 94-95]
Xy z Xy z
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OR

-4 4 4|1 -1 1

Determine the product (-7 1 3|[1 -2 -2[ and state how we can use it to solve the system
5 =3 -1)j12 1 3

of equationsx -y +z =4 x -2y -2z =9 2w +y + 3z = 1. [NCERT Part-I, Page 94-95]

34. Find the particular solution of the differential equation tan x. % = 2 tanx + x*—y; (tanx # 0)
given thaty = 0 when x = g [NCERT Part-II, Page 322-323]
35. Solve the following linear programming problem graphically.
Minimise Z = 3x + y + 39500 [NCERT Part-II, Page 397-398]

subject to the constraints,

x>0,y 20, x +y <7000, x <4500, y < 3000, x + y > 3500

| 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), (i), (iii) of marks 1, 1, 2 respectively. The third case study

question has two subparts of 2 marks each)

Case Study - 1

36. A person has to reach a company for an interview. He has four options to reach the company i.e.

by metro, by bus, by scooter or by other means of transport. The probabilities of using these means
e ﬁ, %, % and % respectively. The probabilities that he will be late if he comes by metro, bus or
scooter are %,—;— and 112- respectively, but if he comes by other means he will not be late. Using the
above information answer the following questions. [Conceptual Application]
() What is the conditional probability of reaching late by other means of transport?
(if) What is the probability that he travelled by bus and was late?
(i) 'What is the probability of reaching late?
OR

(zz1) What is the probability that person comes by Metro, given that when he arrives the company,

he is late?

Case Study - 2

37. Avillage panchayat wants to dug out a square base tank for preparing fertilizers and wants capacity
to be 250 cu metres. On calculations, it was found that cost of the land is ¥ 50 per square meter
and cost of digging increases with depth and for the whole tank is ¥ 400 (depth)®. Tank is shown as
below. [Conceptual Application]
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——— Material to prepare fertilizer

() If the side of the square base isx m and the height of the tank is 4 m, then establish relation
between.x and h.

(#1) Find the cost C for digging the tank in terms of x and A.
(z2) Find the cost C in terms of /2 only .

OR

(z1) Find the value of k for which cost C is minimum,

Case Study - 3

38. A building is to be constructed in the form of a triangular pyramid, ABCD as shown in the figure.
Let its angular points are A(0, 1, 2), B(3, 0, 1), C(4, 3, 6) and D(2, 3, 2) and G be the point of
intersection of the medians of ABCD. [Conceptual Application]

A

1

1

1

[

1

[

1

[l

1

[

1
Py

B £ ~\p

() Find the coordinates of point G.
(ii) Find the length of vector AG.

@ Togethen weed® EAD Mathematics—12



L ]

S0

1. (¢),as 7 =10-3,s0 (7, 10) € R.
2. (¢)

LUTIONS

3. (b)
R i 2 1 [2 12
4. (d) SA-3B+(,-5|3 4—3[_4 3H_7 9]
_[5 -10 6 3+ 2 12
T 115 20| |12 91 |-7 9
_[5-6+2 -10-3+12
T 5+12-7  20-9+9
|
T 120 20

5. (b), We know that the range of the principal value branch of cos™ is [0, 7.

13n

But — ¢ [0,
% ¢ [0,
0 13n = T
cos (cos——) = oS C()s(2n+—)
6 6
=1 (T[)
= cos  |cos|—
6,
T
=2 <o,
S e (0.1
o/ 13w T
cos (coq—) =—,
. 6 6
6. (b), xy1-y*dx = yvV1-x"dy
= S dy = X
l—y2 1-x?
1 2y 1 —2x
s L b a2y,
2 1-y? 27 152
= %XZV‘I—y2=—%X2V1—x2+C
= ‘/1—yz+s/l—x“= s
7. (¢) Equationis (x—y*)dy + ydx =0
3 -
== £=_(x y):>£+l x =y
dy y dy 'y

Comparing with j—“‘ + P(y) .x = Q(y), we get
Y

P(y)

1
. B
Integrating factor = e” ¥

=e

= L. 00y =y
;

logy

=y
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y—

8. (b), since area
9. (d), since area
10. (a), ff«/l —sin 2 dx
1. (b), f‘}z(x2+3)dx
12. (b), As, fx)
= f'&)
For | ing, f'(x)
= —(sinx + 2p)
=3 sinx + 2p
= p
13. (c), As,
= &
dt
d
Now, Lo
dt
. from (i), we get
75£
dt

4b
a

) a

2

4r§ a?—xdx
[

.‘/E 3
= 4L 92— 2 dx

= 4|§\f 2% +sin”

X

2

A

)

2
X [ o9 2 a . 11X
== a“—.r“+-i~sm e

a

[ = nab sq units

= 27 sq units.

1 . )
= f w/coszx+ sinx — 2 cos x * sin xdx
4]

T

1 .
= | "|cos x —sin x|dx
0

T

= fj (cos x —sin x)dx

sin x + cos x

I
4
(=}

26

0
1

+—-0-1

e

= cosx — 2px

= —sinx-2p = —(sinx + 2p)

&0
<0

= ]

-l <sinx<1]

(i)

(given)
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4. ().

15. (b),

The function f(x) is continuous atx = 0

LHL = RHL = f(0
(x=0) (x=0) f{ )
= lim f(x) = lim f(x) = f(0)
x—=0 x =07
. 0-h+1 : 0+h+1
= lim = lim =f(0)
F=04V140- " "14+41+0+h
1 1
= = = f(0)
1+/1 1++/1
1 1 1
= — =—=—=fl0) = f(0) ==
> =5 =10 = f0) =
The function is defined when f(4) = 0 (given)
. flx) exists.
Consider LHL
lim /() = limi2 =]
i Jj(x) = um
x4 x-42 (x - 4)
[4-h-4]
= lim————
h-02(4-h-4)
. |-h o |
= lim—— = lim — = —
) h~02(=h)  h—02h 2
Consider RHL
x-4
fin ) = BmAZ—H
x4 x—-4"2(x—4)
|4+h—4 | i A 1
— m-—- = m._._._ = -
W02(4+h4) he02n 2
and f(4) =0

As, %}i]ﬁ # {Uj% so fis discontinuous atx = 4.
= f{x) is discontinuous atx = 4
As given line is 7 = (20 +j-4k) +A(3i+2j-k)
- position vector of a general point through which line passes, is given by
Fo= (24300 +(1+20)] + (-4 -0k
. General pointis (2 + 34, 1 + 24, -4 -13)

17. (b), A and B are independent events.

18. (),

o P(AnB)=P(A)-P(B)

Now P(A ~B) = P(A)- P(B)
= P(4) [1-P(B)]
=0.2(1-0.8)
=0.2x02=0.04

A die is tossed twice.

.. Total possible outcomes = 36

Let £ : 1,2, 3, 4 appear on first toss.
P(E) =

“YES
]
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Let FF: 4, 5, 6 appear on second toss.

(i)

[+ PX) + P(X) = 1]

2 a

SJa+ar+ar+...=———

1-r

3 1
P ==
Fl=g=5
Here E and F are independent events.
2.1 1
s PE =PEYP(F)= = x—=—
(EnF) = PE) P(F) = $x5=3
19. (a), Bothassertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion
(R).
20. (a), Bothassertion (A)and reason (R) are true and reason (R) is the correct explanation of assertion
(R).
d d
21. Consider d—y = y3 cosecx = = cosecx dx
X ¥
= f% = fcosec xdx
y?
=5 il log|cosecx —cotx| + C
=% —% = log|cosecx - cotx| + C
%y
. T .
given v(z) = 2, then from (i),
1 _ LS
~Snd = log|cosuc4 cot | + C
= 4 =logly2-1] +C
= C= —%—logh/i—ll
Substituting in (), we get
1 1
~ = log|cosecx — cotx| — g—loglﬁ—ll
22. letP(A) = % = Probability of throwing a total of 6
s 31
Now, PA) = 3¢
Let P(B) = % :é = Probability of throwing a total of 7
Now; P@®) = 2
Probability of A’s win = P(A) + P(A)P(B)P(A) + ...
5 31 5.5
= 4+ -XIx—+
36 36 6 36
3
__3 __5,216_30
155 36 61 61
216

Odds in favour of A are P(4) : P(A)
3{)_(1_@) _ 30 31 _

- =l ~ 28,50 . 54
L€ 61 61

_ 61 61
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23.

OR
) _ P(EnF)
P(F)
P(EUF)
P(F)
1-P(EUF)
P(F)
1-[P(E)+ P(F)— P(E N F)]
1- P(F)
1-[0.8+0.7—0.6]

1-0.7
08 011

0.3 03 3’

|||

d

Area of parallelogram = | (3; — k)X (2i + ] — 4k )|
i j:{' X
30 -1|| = |i +10f +3k|
21 -4

y1+100+9 =110 sq units

24. Considercos'x +cos'y=2n=n+n

25.

Also, maximum value of inverse cosine function in the principal value branch is .

cos" x=m, cos'iy =mn

= X =COST,y=COST
=4 x=-lLy=-1
xi(]{}_'_yl{ll + 1 = (_ 1)1{]E}+(_ 1)2(){]+ 1
X100 200 (= 1)1% (= 1)
=14+1+1=3
. 4 3
Given A_I‘l 2]
,_ |4 3 4 -1
P—A+A—L14+h 2]
_ | 4+4 3-1|_ |8 2
143 2+2| 7 [2 4
R 8 2 —_—
Now P —Iz 4I—P
= P is symmetric matrix
; , |4 3] [4 -1
Again Q'A'A'[-1 2]'\3 2]
| 4-4 3+1 0 4
T |=t-8 38 |4 B
0 4] [0 -4
o=|3 o= Taf=-e

= Q is skew symmetric matrix.
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OR
(I +A) =T +A)I+ A+ A)
= (" + IA + Al + A5 + A)
=(I+A+A+A)I+ A
= +34)I + A)
=P+ I4 + 341 + 34
=I+A+34+34=1+7A.
26. Givenx = a sin 2¢(1 + cos 2¢);
Differentiating both sides w.r.t. ¢, we get

% = a[sin 2¢(-2 sin 2t) + 2cos 2¢(1 + cos 2¢)]
= 2a(—sin®2¢ + cos 2t + cos*2t)
= 2a(cos 2t + cos 41)

and y = b cos2t (1 -cos2t)

Differentiating both sides w.r.t. ¢, we get

dy

- b[cos21(2 sin 2t) — 2sin 2¢(1 — cos 2¢)]

= 2b(cos2tsin 2t — sin 2t + sin 2 cos 2t)
= 2b(2 sin 2 cos 2t —sin 2t)

2b(sin 4t — sin 2t)

dy _dy dx 2b(sin4t—sin2)

dc  dt dt 2a(cos2t+cos4t)

5 ;g
b(sinm—sin—
( 2)

dy _b(0-1) p
% a”—f a(COSE+C0ST'E) 2(0-1) @
2
27. Given y=log (1 +x)- =
2+x
v (2+4x).2-2x.1
dx 1 +x 2 +x)?
o 4  (+x)’-4(1+x)
I+x  2+x)? (1+%0)Q2+x)°
_ 4+4x+x’—4-4x _ %
(14+x)(2+x)* (1+x) 2 +x)*

Now 12, (2 + x)3 are always positive, also 1 + x > 0 forx > 1.

- from (i), dﬁ > () for x > - 1. Hence, function is increasing forx > — 1
X

= x+1)-2
28. Consider J'(x+ 11)% efdy = J.e\[ﬁ}dx
x+1) 1)

» fexl(le)z_(xfl)s}dx

Fod =]

(i)

[from (7) and (ii)]

@ Tagether with” EAD Mathematics—12



1 -2
Let x) = ——,thenf'(x) =
fo) = o then/ @) = s
Using fex{f(x)Jrf'(x)}dr = ¢ . f(x) + C we get
J' =l g = ex.%JrC.
(x+1)° (x+1)
‘)’
A s W T e | _ .E’.?_'._f_z_
S J; (x+1P " * = (x+17], ~ 16 9~
OR
. .ody :
Consider equation e = Sin (x+y)+cos(x+y) ()
dy dt
Let +ty=t = l+—=—
- dr  dx
; dt ;
From (i), ——1 =sint + cost
dx
LA 1 +sint 4+ cost
dx
= _L=dx
l+sint+cost
Integrating both sides, we get
dt s
—= |dx
-[I+sinr+cosr f ®)
Let tan% =z=>i =D tan 2z
- dt = % .dz
142>
: 1—&
= smi = =, Cos =
1+2z2° 1+2°

. From (if), we get

==l

g
1+ + =
1448 Lig
= 2f £ - fa
1+22+22+41-2°
dz
=5 = |dx
J.1+z -[
= log |1+z| =x+C
t
= log |1+ tan 5‘ = x + C, where C is constant of integration.
; Xty : : ;
= log |1+ tan ‘ = x + C is required solution.
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) n-1, nisodd
29. Given fin) = )
n+1, niseven

For one-one:Let n;, n, € Whbe even.

Now, flny) = fny)

= n+l=n+l = n=n,
Letn;, n, € Whe odd.

Now, fn)=fny) = nm-l=n-1l=n=n,
Let ny, n, € Wsuch that n, is even and n, is odd.

Now, n; #n,. Then n; + 11is odd and n, — 1 is even

= flny) # finz)

Letny, n, € Wsuch that n; is odd and n, is even. So, ny # n,.
Then, n; — 1l is even and n, + 1 is odd. So, f(n,) # f(n).
From above, we notice f is one-one function.

For onto:Let for m (even) € W (co-domain), there exists n € W (domain)

such that m = f(n)
m=n-1
= n=m+leW
fim+1)=m+1-1=m (i)
For m (odd) € W (co-domain), there exists n € W (domain)
such that m = f(n)
m=n+l= n=m-1

fim-1)=m-1+1=m (i)
f is onto or surjective
So, f is injective as well as surjective.

30. Eliminatingy from x* + y*> = 32 andx = y, we getx = 4 or x = —4 (rejected). Y

. Required area = f: xdx + ’:‘ﬁ V32-x"dx

42

= (1—26—0)+(_4‘f X0+ 1ﬁsin—11) _ (gm— 16 +1ssin—1i)

=8 1% Lo i gl
2 4

= 81 — 4n = 4 sq units
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31. Given

Given points are A(2, 0), B(4, 5) and C(6, 3).
Plotting the points, we get triangle ABC.
ar(AABC) = ar(ABL) + ar(LBCM) — ar(ACM)

Equation of AB: A(2, 0), B(4, 5)

v-0

= y

Equation of BC: B (4,5), C (6, 3)

y=5
= y=-5
= y

Equation of CA: C (6, 3), A(2, 0)

y=0

= b
Using (i), (ii) and (iz7), we get

ar (AABC)

y

Again differentiating w.r.L. x, we get

dzy
dx3

Given function

fx)

LHD = Lf'(2) = lim

OR

AY

74

61

sl B(4, 5)

4l
2= O(x ~2) 3t (6, 3)
4-2

2l
2w .0 1 e

X1 3 4 j,Ls éM7 e

3-5 v
= -4 Y
—x+4
-x+9 ..(it)
3-0
6—2(x_2)
3
Z( x-2) w(120)

6

5 , 3
L4E(x—2)dx+".: (—x+9)dx—£z(x—2)dx
2 4 4 2 2

2|2
1
x-——log x

5

7 sq units

log x , _ 1-logx

2 xl

X

le(—-xl—)— (1-log x) (2x)

4
X

—x—2t+2¢logx  2logx-3

4 3
X

X

OR
x[x] ,if0<=x<2

(x—1x, if 2=x<3

f@-h-f@2)
—h
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i (2—h)[2—=h]=2 = 2-m)(1)-2

h=0 —h h—0 —h
= fim 2 = hm@)=1.
h—0 —h h—0
2+h)-f(2
R = 70 i LEPIO
2+h-1)(2+h)-2
T k-0 h
. (h+1)(h+2)-2
= lim
h=0 h
h>+3h+2-2
h—0 h
= letir}](h +3)=3
So, LHD = RHD
x=2 x=2
Since, LHD # RHD atx = 2,
hence, the given function is not differentiable atx = 2.

32. Consider line 7 = (i + j — &) + A(37 - J) (i)
and the line » = (47 — )+ n(2i + 3k) ...(ii)
Position vector of general point on line (i) is

ro= (1430 +(1-0)j - F ...(iii)

and position vector of general point on line (i) is
F o= (@A+20)i + 1+ 3wk (V)
If the lines (i) and (i) intersect, then they have common point. So, for some values of A and p, we

must have,
(1+30)i+(1-1)j -k = (4+2p)i +(-1+3p)k

So, 1+3L=4+2p (V)
1-2=0 = r=1 (Vi)
-1=-1+4+3u = p=0 we(vil)

Substituting in (v) for & and u, we get
1+3 =4+ 0,true

Hence, for . = 1 and p = 0, the lines intersect.

Substituting for A in (if) or p in (iv), we get the position vector of point of intersection as r=4i k.

Point of intersection is (4, 0, -1).

OR
Consider, line l-x _ y-14 _ 52-10
2% 11
-1 Tp-2) 5@-2)
- 3 2 11
~ x-1_Y-2 _z-2

~105 ~ 10A 77
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33.

Direction ratios of line are —105, 10, 77. s5.(F)

Now consider, line 1-Tx _ Y3 =6z

w1 5
“Tx=1) p=5 —@—6)
=% = =
3h ] 5
= x—l=J"—5= z—6
3 -7 35
Direction ratios of line are 34, -7, 35 .. (17)

If lines are perpendicular, then

(- 105) (3%) + (10A) (=7) + 77 X 35 = 0

= — 3150 — 702 + 2695 = 0

= 3850 = 2695 =1 = 7.
2 3 10]

Consider A=14 -6 5
6 9 =20

We have ol L(ade)
|A|
2 3 10

4] =4 -6 5

6 9 -20

2(120 - 45) — 3(~ 80 - 30) + 10(36 + 36)
150 + 330 + 720 = 1200 #0

Hence, A} exists.
Matrix formed by cofactors of each element in | 4| is given by,

75 110 72
150 -100 0

75 30 -24
' 75 110 72|

AdjA =150 -100 0
75 30 -24
75 150 75
=110 -100 30

72 0 -24
L[5 10T
At =—[110 -100 30 i
R0 2 o <24
Consider equations

_+§+E =2

x y z

E_EJ’_E =5

Xy z

5,3 2. 4

X y z

Corresponding matrix equation is
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2 3 10 2
4 -6  5l|=|=| 5
6 9 -20 —4

ty | =t | i | =

i.e., AX= B is matrix equation.
Its solution is X = A™'B (i)
We had already calculated 4™, So we can substitute from (i) in (if) and find X and hence x, y, z.

From (i), we get

LR
L[5 0 )2 _f Jl‘ _f
X=——110 =100 30 5=?:>—'=?:>x=2y=—3,z=5
120017 o —24||4 y
10 1] |1
5 z 5
OR
4 4 4
Consider A= |7 1 3
& 3 of
1 -1 1
and B=(1 -2 -2
2 1 3
4 4 41 -1 1
AB=|7 1 3|1 2 -2
5 3 -2 1 3

—4+4+8 4-8+4 -4-8+12
= |-7+1+6 7-243 -7-249
5-3-2 -5+6-1 5+6-3

8 0 0
AB=0 8 0|=8r (i)
0 0 8

Consider equations
x-y+z=4
x-2y-2=9
Z+y+3=1

Corresponding matrix equation is

1 -1 1[x] [4
1 =2 =2fy|=19
2 1 3llz| |

We can note the matrix of coefficient is 4 or B and write accordingly.

= BX = C is matrix equation.

@ Tagether with” EAD Mathematics—12



34.

Its solution is X = B™'C
Now from (i), we can find B as

)

1
AB=81 = (gA)B=I
L
= B =—-A
8

This value of B!, we can substitute in (if) and after writing matrix 4, we can find X and hence x, y, z.

From (i), we get

44 4

X==|-7 1 3|9

Bl & -3 f|[1
X 1'24 3
= y|= =|-16| = |2
el B 8 |«

Lx=3%y=-2,z=-1

d
Consider equation tan x. Ey =2ctan x + x> —y
d 2
tanx. -Z+y = 2xtanx +x~
dx

d]
= E}+C0tx-y = (2c tanx + x%) cot x

Here P(x) = cotx, Q(x) = (2 tan x + x°) cotx

" cotl x dx

Integrating factor (LE) = ¢

- elog]smx| = sinx

- Solution is (LE)y = f {LF. X Q(x)}dx
= sinxy = fsin x(2v tanx + x%).cot x dx
= J-(Zx sin x + x> cosx)dx
= f2xsinx dx+J’xzcosx dx
0)O)
= f2xsinxdx+x2-sinx—f2x‘sinxdx
sinxy =x*sinx + C (D)

2
T . H T . T =
Putx= —,y=0in(i),we get 0 = —-sin—=+C
¥=opeling,we g P

1 C = -

&3,

Substituting in (), we get

; . T : :
sinx.y = x’sinx — T is required solution.
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35. Plotting the graph of above inequations, we notice shaded portion is optimum solution. Possible points

for minimum Z are A4(3500, 0), B(4500, 0), C(4500, 2500), D(4000, 3000), E(500, 3000).

AY
70(;0\

6000

5000 T

Afan

x=4500
'y

D(4000,

3000)

¥ 3

[elviviv)

2000 T

1000 1

ry=3

000

Points Z = 3x + y + 39500 Values
A(3500, 0) 10500 4+ 0 + 39500 50,000
B(4500, 0) 13500 4+ 0 + 39500 53000
C(4500, 2500) 13500 + 2500 + 39500 55,500
D(4000, 3000) 12000 + 3000 + 39500 54,500
E(500, 3000) 1500 + 3000 + 39500 44,000

Z is minimum for E(500, 3000), i.e.x = 500,y = 3000

36. Consider the following events.

: Person comes by Metro

A
B : Person comes by Bus
C

: Person comes by Scooter

D : Person comes by other means.
E

: Person reaches late

()  PEID) = 0.

(i) Required probability = P(B) P(E/B)
11 _ 1
= — X —= —
5 3
(1it) P(E) = P(A)P(E/A) + P (B)P(E/B
= -:‘_3’_14..1_1.4._1_.1.4.2‘.[)
1004 53 1012 5
9+8+1 _ 18 _3

120 120 20

< Minimum

15
) + P (C) P(E/C) + P (D) P(E/D)
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37.

OR

P(A)x P(E/A)
(iii) PAIE)=
P(A)- P(E/A) + P(B)- P(E/B) + P(C)- P(E/C)+ P(D)- P(E/D)
31
_ 10" 4
3.1 1.1 1_1 2
—X—+=X—+—X—+=x0
10074 573 10712 5
3
_ 40
301 1
LI (PR L (B
40 15 120
. 3,20 1
4073 2
@) Volume = x.x. h =250
=  xh =250
(i)  Cost (C) = 50 x x>+ 400 (h)*
= T (50x* + 400 1%
(iii) C= 5(1.% + 400 h* [from (i)]
= 2229 ;400 hz)
h
OR
(i) We have, ¢ = @ + 400A°
- e _ 1200 4 g0
dh 2
For minimum C, g-g- =10
dh
1900 4 g005:= 0
kZ
-, h3 — 125
8
= = 2y
2
&
Also, 4L 200 . son
dh* h’
2
Now, d—f = 2400 > 0
dh .fs=2,5

So, C is minimum at 2 = 2.5 m.
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38. (i) Clearly, G be the centroid of ABCD, therefore coordinates of G are

3+44+2 0+3+3 1+6+2"
i ; =(3,2,3
( 3 3 3 ) ( )

(i) Since, A = (0,1,2)and G=(3,2,3)

 AG = (3-0)i +(2-1)j +(3-2)k=3i + ]+ &

Il
Wi
[3%]
+
&
3
+
—
)

= | 4G |
Vo+1+1
V11
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