Solved Paper 2017

Mathematics
Class-XII

Time : 3 Hours

Max. Marks : 100

General Instructions:

1.
2

All questions are compulsory.

The question paper consists of 29 questions divided into four sections A, B, C and D. Section A comprises of 4 questions

of one mark each, Section B comprises of 8 questions of two marks each, Section C comprises of 11 questions of four

marks each and Section D comprises of 6 questions of six marks each.

All questions in Section A are to be answered in one word, one sentence or as per the exact requirement of the question.
There is no overall choice. However, internal choice has been provided in 3 questions of four marks each and 3 questions

of six marks each. You have to attempt only one of the alternatives in all such questions.

5. Use of calculators is not permitted. You may ask for logarithmic tables, if required.
| Delhi Set T Code No. 65/1/1 |
| SECTION A | Ans. cos?90° + cos® 60° + cos?y = 1 Y
3 5
1. IfAisa3 X 3invertible matrix, then what will be cosy = igl W= g or ?n Y

Ans.

Ans.

Ans.

the value of k if det(A™") = (det A)¥.

1

-1 —
|A7 Al =1
k=-1 1 [CBSE Marking Scheme 2017]

Determine the value of the constant 'k' so that the

kx

— ,if x<
function f(x)=1|x| is continuous at
3 ,ifx>0
x=0.
. . kx
lim f(x) = lim — = -k i
x—=0 x—0 | X |
k=- 1

[CBSE Marking Scheme 2017]

3
Evaluate: [3%dx
2

3.y 3" 3*-3* 18
I 3 dx = = =]
2 log3 . log3 log3

[CBSE Marking Scheme 2017]

YotYs

If a line makes angles 90° and 60° respectively
with the positive direction of X and Y axes,
find the angle which makes with the positive
direction of Z-axis.

[CBSE Marking Scheme 2017]

SECTION B

Ans.

Ans.

Show that all the diagonal elements of a skew
symmetric matrix are zero.

Let A = [ay], » , be skew symmetric matrix
A is skew symmetric
=-A' 1
= A = Vi, j
For diagonal elements i = j,
= 2a; =0
= a;; = 0 = diagonal elements are zero. 1

[CBSE Marking Scheme 2017]

Find dy atx=1,y = T if
dx 4

sin’y + cosxy = K

From the given equation

i dy _ dy 1| =
2sin y cos y = sin xy. l:x'dx +yl| =0 1
dy ysinxy
= =
e sin 2y — x sin(xy)
dy T T
2 __ T M+ 1
dx e=1y=" 42 -1) 2 )

[CBSE Marking Scheme 2017]
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7.

Ans.

Ans.

Ans.

10.

Ans.

11.

The volume of a sphere is increasing at the rate
of 3 cubic centimeter per second. Find the rate of
increase of its surface area, when the radius is 2
cm.
V= Zq
dr d B
= dv = 4T 2ALE 21 3 1
dt i dt  4nr
S = 4nr?
= as _ 8nr.— = 8mr 3 5 b2
dt t 4mr
ds
= — 2 1
= ~ 3 cm?/s Ya
[CBSE Marking Scheme 2017]
Show that the function f(x) = 4x® - 18x* + 27x -7
is always increasing on R.
f(x) = 4x° —18x> + 27x -7
f(x) = 12x% - 36x + 27 Y
=32x-3)?>0Vxe R 1
= f(x) is increasing on R )
[CBSE Marking Scheme 2017]
Find the vector equation of the line passing
through the point A(1, 2, — 1) and parallel to the
line
5x —-25 =14 -7y = 35z.
Equation of given line is
xX-5_y-2 _ z "
1/5 -1/7 1/35
1 11
's{—=,——,—)or(7,-51 s
ItsDRs<5 - 35> ( ) Y,
Equation of required line is
S = (i+2j-k)+M7i-5] +k) 1
[CBSE Marking Scheme 2017]
Prove that if E and F are independent events,
then the events E' and F' are also independent.
PE' NF)=PE)-PENF) 1
= P(E) - P(E) . P(F) Y
= P(E)[1-P(F)]
= P(E)P(F) Y
= E'and F’ are independent events
[CBSE Marking Scheme 2017]
A small firm manufactures necklaces and

bracelets. The total number of necklaces and
bracelets that it can handle per day is at most 24.
It takes one hour to make a bracelet and half an
hour to make a necklace. The maximum number
of hours available per day is 16. If the profit
on a necklace is ¥ 100 and that on a bracelet is
% 300. Formulate on L.PP. for finding how many

of each should be produced daily to maximize
the profit ? It is being given that at least one of
each must be produced.

Ans. Let x necklaces and y bracelets are manufactured
- LPPis

Maximize profit, P = 100x + 300y Y
subject to constraints

x+y<24
1
PEaL <16orx + 2y <32 12X3=1%

xy =1
[CBSE Marking Scheme 2017]

Detailed Answer:
Let x necklace and y bracelets to be
produced
x+y<24

%x+y <l6=x+ 2y <32

z = 100x + 300y

x+y=24 x + 2y = 32
0,24) (24,0) 0,16) (32,0)
32T
28T
x=1
244
20T
16+(1,15.5
12+
ol (16, 8)
(l’i) — % :\:y_>l
4 8 12 16 20 24 28 32
Points Z = 100x + 300y
11 Z =100 + 300 400
(24,0) Z =2400 + 0 2400
(16, 8) Z = 1600 + 2400 4000
(1,15.5) Z =100 + 4650 4750

Maximum is 4750 when 16 bracelets and 0

necklaces but condition is given that at least one

of each must be produced.

.. 15 necklaces and 1 bracelets to be produced to
make maximum profit of I 4600

i dx
12. Find Jiz .
x“+4x+8
A J dx J dx 1
ns- rdx+8 T (x+2)72+(2)7°
=1tan71x+2+C 1
2 2

[CBSE Marking Scheme 2017]
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SECTION C |

13. Prove that:
tan E+1c0571£ + tan E—lcosflﬂ =2—b
4 2 4 2

b b a
1 —14a
Ans. Let —cos —=x b
2 b
LHS = tan E+x + tan E—x
B 4 4
_ 1+tanx+1—tanx 1%
I-tanx 1+tanx
_ 2(1+tan2x) 2 1
1—-tan®x cos2x
= 2 _pps 1

a
[CBSE Marking Scheme 2017]

14. Using properties of determinants, prove
x x+y x+2y
that: |x+2y x x+y =9y (x+v).
x+y x+2y x
OR

Ao N (5 2) oo(? 9 .
Let _3 41 _74/ —ssrﬁnda

matrix D such that CD - AB = 0.

X x+y x+2y
Ans. |x+2y x x+y
x+y x+2y x

C,>C+ G+ Gy

1 x+y x+2y
=3x+y1 «x x+y 1
1 x+2y x
R; > R;-Ry Ry —>R3-R,
0y y
=3x+y 1 x x+y 1+1
0 2y -y
=3(x +y) (v’ -2
=97 (x + ) 1
[CBSE Marking Scheme 2017]
OR
-
Let D= 1+1
z w
CD = AB

2x+5z 2y+5w 3 0
= 3x+8z 3y+8w| |43 22

2x + 5z =3,3x + 8z = 43;
2y + 5w = 0,3y + 8w = 22.
Solving, we get x = -191, y = -110, z = 77,

w=441
-191 -110
— 1
D=l7 wu Ve
[CBSE Marking Scheme 2017]

15. Differentiate the function (sinx)*+sin™V/x

with respect to x.

OR
d*y
Ifx"y" = (x + y)" * ", prove that — =0.
dx
Ans. y = (sin x)* +sin"! Jx
y=u+v= Iy _du, dv 1
dx dx dx
u = (sin x)*
= logu = xlog sin x V2
du_ (sin x)* [x cot x + log sin x] 1
dx
v =sin" Vx
Y 1
dx 2Vx - x*
4y _ (sin x)* [x cot x + log sin x]
dx
1
+

lex—x2 4

[CBSE Marking Scheme 2017]

OR
xm.yn = (X +y)m+n
= mlogx + nlogy = (m + n)log (x + y) 1
- ﬂ+ﬁ.d—y = m+n(1+dl) 1
x oy dx x+y dx
dy y .
= L (1)1
dx X ®
dy
dz xi—y
dx—;/ - dxxiz: 0 ..(i) (using (i) 1
[CBSE Marking Scheme 2017]
2x

16. Find fm

2x dy
S J(x2 +1)(2+2)% I(y +1)(y+2)

[by substituting x*> = y] 1
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dy __dy dy
= - - 1,
a e gy =
(using partial fraction)
1
= - —+C
log(y + 1) —log(y +2) + y+2 1
= log(x* + 1) - log(x* +2) + +C !
og(x’ + 1)~ log(® +2) + — — z

[CBSE Marking Scheme 2017]

. .
17. Evaluate: | ﬂdx
ol+ cos®x
OR
3/2
Evaluate: [ |xsinmx|dx
0
T xsinx
Ans. I=| ——dx
J.O 1+ cos® x
_ n(n—x)siznxdx !
0 1+cos”x
o nJr: sin x dx
= = ittt
0 1+cosx
Put cos x = tand —sin x dx = dt 1
o= —xf dt
1 1+42
= mftan! t]11 _— 1%
2
2
b
= I=— 1
4 2

[CBSE Marking Scheme 2017]
OR

3/2, .
I:_[O | xsinx | dx

1 . 3/2
= jo x sinmx.dx — fl xsinT x dx 1%
. 1
COSTX  sinTx
- [_x ’ 2 ]
T T 0
XCOSTX SinTx e
—[— T ] 1%
s T 1
2 + 1 .
=2t

[CBSE Marking Scheme 2017]

18. Prove that x> — > = C(* + y?* is the
general solution of the differential equation
(® - 3xy?)dx = (y° - 3x%y)dy, where C is a
parameter.

* Out of Syllabus

Ans.

20.

Ans.

-yt =Co*+ vy = 2x-2yy
=2C(x% + yA)(2x + 2yy) 1

2 2
X" -y \
) = —L (2x+2
= x-yy) y2+x2( yy')
2 2 N o 2 2 ’
= "+ x)x-yy) = @ =y)2x + 2yy’) 1

d
= [2y(* =)~y + 1] %
=2 - -x@+1H) 1
d
=  (P-3x%) ﬁ = (¥* - 3xy?)

= & - 3x%y)dy = (x° - 3xy?)dx 1
Hence x*— y* = C (x* + y?)? is the solution of given
differential equation.

[CBSE Marking Scheme 2017]

- ~ ~ ~ ~
Let a=i+j+k, b=1i and
- . N ~
¢ =cqi +cyf +c3k, then
(a) Let ¢; = 1 and ¢, = 2, find c; which makes
- - —

a,b and ¢ coplanar.

(b) If ¢, = —1 and ¢; = 1, show that no value of c;
- — —
canmake @, b and ¢ coplanar.

- 5 -
If a,b, c are mutually perpendicular vectors

of equal magnitudes, show that the vector

N - - N
a+b+c isequally inclined to 4, b and ¢

- 5 o
. Also, find the angle which @ +b +¢ makes

- - -
with a or b or C.

la] = |b]=|c| and ab =0=b.c=c.a  .()1
Let o, B and y be the angles made by (&+5+E)

with a,b and ¢ respectively

- = = ==
(a+b+c)a =|a+b+c||a|cosa
af_ lal
— 0S| =—=——=
= o= la+b+c|
18]
imi = o8 | =—=——=
Similarly, B la+b+c]
and Y= C0871 % 1
la+b+c|
Using (i), weget a=p =y Y
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Now |a+b+cf = |a|®+|bP +|cP
+2@.b+b.c+c.a) 1
o |a+b+cf = VBlaP (using (1)

a=cos‘1(%)=B=Y Y

[CBSE Marking Scheme 2017]

21. The random variable X can take only the values
0,1,2,3.Given that P(X = 0) =P(X =1) = pand
P (X = 2) = P(X = 3) such that Zpx,> = 25px,,
find the value of p.

Ans.

X 0 1 2 3
P(x) P P k k

) =1:>2p+2k=1:>k=%—p 1
. Pi P P¥i
0 p 0 0
1 P P P
o
2 2 P 1-2p 2-4p
1 3 9
- 2.3 Z-9
3 5P 57 | o
5 13
=4 = 7
2 ¢ |z o F
As per problem, Zpx = 2Zp;x; 2
. _3 .
s 8

[CBSE Marking Scheme 2017]

22. Often it is taken that a truthful person
commands, more respect in the society.
A man is known to speak the truth 4 out of 5
times, He throws a die and reports that it is a six.
Find the probability that it is actually a six.
Do you also agree that the value of truthfulness
leads to more respect in the society ?

Ans. Let H; be the event that 6 appears on throwing a
die
H, be the event that 6 does not appear on throwing
adie
E be the event that he reports it is six 1
1 1 5
P H = —,P H = 1 _—_——= =
85 = o) e e
4 1
PEH,) = < P(E/Hy) = 3 1

P(H,).P(E / H;)

1.4
__ 65 _4 !
=1 4 5 1 9 &
X+ =X
6 5 6 5

Relevant value : Yes, Truthness leads to more re-
spect in society. 1
[CBSE Marking Scheme 2017]

23. Solve the following L.PP. graphically :
Minimize Z = 5x + 10y

Subject to x+2y <120
Constraints x+y =60
x-2y 20
and xy =20
Ans. Correct graph of 3 lines 1Y%
A
(0, 60)
Q) x-2y=0
o \60’
(40, 20)
D +y4
X 720
A (60, 0) B (120, 0)
X+ y=060
Correct shade of 3 lines 1%
Z = 5x + 10y
Z| 5 (60,0) = 300
Z| (120,0) = 600
Z|c(60, 30) = 600
Z|p (40, 20) = 400
Minimum value of Z = 300 at x = 60,y = 0 1
[CBSE Marking Scheme 2017]
| SECTION D
1 -1 2(-20 1
24, Use product |0 2 -39 2 -3 to
3 -2 46 1 -2
solve the system of equations x + 3z = 9,
—Xx+2y-2=4,2x-3y +4z=-3
1 -1 2((=2 0 1 1 00
Ans. A=10 2 =3||9 2 3| -f0o 10 1
3 2 4 6 1 2 0 01
-2 0 1
AB=1=A"'=B=|9 2 -3 1

6 1 -2
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Given equations in matrix form are :

1 0 3|x 9
-1 2 2|y|=|4 1
2 -3 4|z -3
AX=C Y2
=>X=@A)Y,Cc=@AYC 1
x -2 9 6|9 0
yl=10 2 1] 4|=[5 1
z 1 -3 -2|-3 3
=>x=0,y=52=3 1

[CBSE Marking Scheme 2017]

25.* Consider f : R, — [- 5, =] given by f(x) = 9x*
+ 6x — 5. Show that f is invertible with f(y) =

]

3

Hence Find

(i) £1(10)
i)y if 1) = 3.

Where R, is the set of all non-negative real
numbers.
OR
* Discuss the commutativity and associativity of
binary operation *' defined on A = Q - {1} by
therulea *b =a—-b + ab for all a, b A. Also find
the identity element of * in A and hence find the
invertible elements of A.
26. If the sum of lengths of the hypotenuse and a
side of a right angled triangle is given, show that
the area of the triangle is maximum, when the

. T
angle between them is 3

Ans. Given x+y=k 1
A
y
0
B = C
1
Area of A = Ex\/yz—xz
1 2
Let Z=7 -3
L, 2_ .2
= —x[(k—x)"—x7] 1
4
= i[kzxz—Zkﬁ]

* Out of Syllabus

dz 1 2 2
— = —[2k“x —6kx =
I 4[ 1=0
k
= k—3x=0:>x—g 1%
=x+y-3x=0o0ry=2x
d*z 1
— = —[2k*-12k 1
I 4[ x]
d? 2
2 = e g- Ko
dx K 4 2
3
.. Area will be maximum for 2x = y 1

X
but ; = cos 0 = cos 0

V2

[CBSE Marking Scheme 2017]

27. Using integration, find the area of region
bounded by the triangle whose vertices are
(-2,1),(0,4) and (2, 3).

OR

Find the area bounded by the circle x* + > = 16
and the line x/gy =x in the first quadrant, using

integration.
. 3
Ans. Equationof AB: y = P 4 1

C(2, 3)

]
I
|
1

2

-2 ol

Equation of BC; y = 4—%

Equation of AC; y = %x +2 1%

0(3 2
Required area = J—Z(Ex A 4)dx +), (4 - g)dx

3 2
R P 1V
4 ., 1

=5+7-8 1
= 4 sq.unit
[CBSE Marking Scheme 2017]
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OR

Note: In this problem, two regions are possible in-
stead of a unique one, so full 6 marks may be given
for finding the area of either region correctly. 1

VA
3y
f A )(4(
| I
o] 23

*

we get c=0 1
Required solution is y = sin x 1
[CBSE Marking Scheme 2017]

29. Find the equation of the plane through the

> A A
line of intersection of r.(2i-3j+4k)=1 and
= A A

r-(i—j)+4=0 and perpendicular to the plane

il A ~ ~
r«(2i—j+k)+8=0. Hence find whether the

X-coordinate of points of intersection is plane thus obtained contains the line
x=+23 x-1=2y-4=32-12.
Required area 1 OR
- J‘ Ngi_dx 4 J' a2 2y 1% Find the vector and Cartesian equations of a line
0 V3 23 passing through (1, 2, — 4) and perpendicular
23 4 x-8 +19 z-10
x2 xV16 — x* . 1X to the two lines =¥ = and
=|—| +|—————+8sin" = 1% 3 -16 7
243 ], 2
243 x-15_y-29 z-5
— 2\/§+8(5—5)—2J§ 3 8 -
2 3 OR
= 4n sq.units 1 Equation of line L, passing through (1, 2, —4) is
3 x=1 _y-2_ z+4 1
[CBSE Marking Scheme 2017] a b c
- +19 z-10
28. Solve the differential equation L,: al . C i z =
xZ—ZwLy:xcosx-ksinx, given that y = 1 when L x-15 _ y-29 z-5
n 3 3 8 -5
r=a oLy LL,=3a—16b + 7c = 0 1
LiLL;=3a+8b-5c=0 1
Ans. The given equation can be written as Solving, we get
dy .y i a _b_c
— 4 L = 1 _ = — = —
i xS 24 36 72
1 a b ¢
) Lo a2
I.F.=ejxx=el°g"=x - 2 3 6 .
~. Solution is . x = I (xcosx +sinx)dx +c 1 .. Required cartesian equation of line
x-1  y-2 z+4
= y.x=xsinx +c 1 2 3 6 1
or y=sinx + < Vector equation
i X = (i+2]—4k)+2(2i +3] +6k) 1
when =5y =1 1 [CBSE Marking Scheme 2017]
| Delhi Set IT Code No. 63/1/2 |
Note: Expect these, all other questions are from Delhi Set-I
| SECTION B Ans. Given curve is y = 5x — 2x°
d
12. Forthe curve y = 5x — 2x%, if x increases at the rate = ﬁ =5-6x"
of 2 units/s, then find the rate of change of the
= m=5—6x 1

slope of the curve when x = 3.

* Out of Syllabus
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dm = —12xd—x= —24x
dt dt

dm

E =-72 1

x=3

[CBSE Marking Scheme 2017]

SECTION C

20. The random variable X can take only the values,
0, 1, 2, 3. Given that P(2) = P(3) = p and P(0) =
2P(1), If Zp;x? = 23p,x, find the value of p.

Ans.
X Pi PiXi pix’
0 2q 0 0
1 q q q
2 2p 4p
3 p 3p 9
2
Xp;=1=3g+2p (1) 72
Zpixi2 =2Xpx; =q-3p -(2) %2
from (I) and (2), p = % 1

[CBSE Marking Scheme 2017]

21. Using vectors find the area of triangle ABC with
vertices A(1, 2, 3), B(2,-1,4) and C(4, 5, -1).

Ans. AB = i-3j+k AC=3i+3]—4k 1
AreaofAABCz%|Z§><ZE| 1

i ]k

= % magnitudeof 1 -3 1

3 3 4

- % |07 +7]+12k)

sq.units 1+1

\274
2

[CBSE Marking Scheme 2017]

22. Solve the following L.PP. graphically :
Minimize Z =4x + y
Subject to following constraints x + y <50,
3x + y <90,
x=10

and xYy=20

Ans. Correct graph of 3 lines

(0, 90)

(0, 50)

(50, 0)

3x+y=90
Correct shade of 3 lines

Z| a0,0) = 40

Z| a0, 0 = 120

Z| ¢ (20,30 = 110

Z| 0, 40) = 80
Maximum value of Z = 120 at (30, 0)

1/

X+ y=50

12

1

[CBSE Marking Scheme 2017]

2x

. Find: [——
2. Hn J(x2+1)(x4+4)

2x dx B ,[ dy
@+t +4) Tyt +4)
[put x* = y = 2x dx = dy]

Ans. _[

11
1 _ 1 557
D2 +4)  By+D) P4
dy 1 1
— 2 . = -l +1[+—tan™
J(y+1)(y2+4) 5lo8ly+1l+7gtan
—%log(y2 +4)+C
= %log(x2 +1)+%tan
L (x*+4)+C
108

1Y
2

2

-1 X

2

Va

15

15

Y2

[CBSE Marking Scheme 2017]

SECTION D

28. A metal box with a square base and vertical sides
is to contain 1024 cm®. The material for the top
and bottom costs 3 5 per cm? and the material for
the sides costs T 2:50 per cm Find the least cost

of the box.
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Ans. Let side of square base be x cm and height of the Ans. Here |A] = 1200 1
box be y cm. Co-factors are
1024 C;1=75 Cy; =150, C3 =75
Py=1024=y= —5 1 N e i
Y =2 Cy, = 110, Cy, = — 100, C3, = 30 2
cost of the box. C = 5 x 2x% + 2.5 X 4xy Ca=72 Cpp=0 GCp=-2
75 150 75
v A= _—_|110 -100 30 1
10240 1200 72 0 24
€ _ 20x-— 1
dx x Given equation in matrix form is :
dac 1
— =0=>x=38 1 —
dx 2 3 107 2
d2C 20480 4 6 5|1 =]5
dx x 6 9 -20 1 -4
d*C z
) >0 1
dx*| g = AX=B
— Al
= Cis minimum at x = 8 cm = NS LD e
Minimum cost C = ¥ 1920 1 1 1
[CBSE Marking Scheme 2017] X 2
2 3 10 - A o] =2 1
29. fA=|4 -6 5 |,findA™. Using A~ solve y 3
6 9 -20 L 1
. z 5
the system of equations )
2 3 10 _4 6 5 _6. 9 20 = x=2y=-32z=5 ) /2
—+—+—=2,———+—-=5—+—-—=-4. [CBSE Marking Scheme 2017]
X y z X y z Xy z
| Delhi Set ITT Code No. 63/1/3 |
Note: Expect these, all other questions are from Delhi Set-I & II
=
| SECTION B | Y%
and x,y=0
1. If y= sin"1(6x [1—-9x2 ), — 1 <x< 1 , then Ans. Correctgraph of 3 lines 1%
32 T 32
3x+y=24
find d—y 25‘ H=E
dx (0, 24)
. . 20
A 2
Ans. = sin” (6xV1-9x7),———<x<——
ns. y ( ) 32 32 \
15
Put3x = sin @ = = 0 = sin”! 3x % N
y = sin! (sin 26) A=(2,13)["\D=(4,12)
=20 = 2 sin”! 3x Y2 101
6
y_ 2 1
dx 1-9x2 51
[CBSE Marking Scheme 2017]
ol B=(0)\C=(8,0) (28, 0)
SECTION C = Pl \® * ® ® w_
20. Solve the following L.PP. graphically: Comiad: dhadte of 3 Hnes 1%
Maximize Z = 20x + 10y Z = 20x + 10y
Subject to following constraints x + 2y < 28, Z| pp,13) = 170

3x+y =24,
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Z| g, 0 = 40
Z |D(4, 12) = 200
Z| s, 0) = 160
Maximum value of Z = 200 at x = 4,y = 12 1

[CBSE Marking Scheme 2017]
21. Show that the family of curves for which

dy x2+y*
TZ = 2y is given by x* — % = cx.
2_ .2
Ans. P-yP=cx= XY _. 1
x
x(Zx = Zy%) — (o — yz)
= 7 =0 1
x
2 dy 2 2
= 2x —nyd——x +y° =0 1
X
22
dy L
ax 0 24
Hence proved.
[CBSE Marking Scheme 2017]
22. Find | (3sinx —2)cosx

13— cos® x —7sinx

dx:j

(3sinx —2)cosx

_[ (3sinx —2)cosx

13 —cos? x — 7sinx sin? x — 7sinx + 12

put sin x = y, cos x dx = dy 1
_ I (3y —2)dy
—7y+12

(3y - 2)dy 1

V2

) i

10 7 .
- y-4 y-3

=10log |y—-4|-7log |y-3| +C 1

=10log | sinx-4|-7log | sinx-3 |+ C Y5
[CBSE Marking Scheme 2017]

23. Solve the following equation for x :

_ . 13
cos(tan 1 x)= sm(cot 1 Z)

Ans. cos (tan"! x) = sin (cot’l Z)

= 1

= COS[COS 1\/—2J = sm(sm_lf) 1+1
1+x

1

3 2 1
1+x 5
5= ié 1
4

[CBSE Marking Scheme 2017]

SECTION D

2 3 1
28. IfA=|1 2 2

-3 1 -1

, find A™! and hence solve

the system of equations 2x + y —3z = 13, 3x + 2y
+z=4,x+2y-z=8.

Ans. |A| =-16 1
Co-factors are
Cpp=—4Cy=4C=4
Cp=-50C;,=1C;=-3 2
C3=7Cp=-11,C5=1
’ -4 4 4
Al=—|5 1 -3 y
16 g
7 11 1
given equations can be written as
AX=CX=@A"YC
X 1 -4 -5 7 |[13
yl=— 1 11| 4 1%
16
z -3 1|8
1
=12 Y
-3
>x=1L,y=22z=-3 1

[CBSE Marking Scheme 2017]

29. Find the particular solution of the differential
equation

d .
tanx~d—y =2xtanx +x% — y; (tan x # 0) given
x

thaty = 0 whenx = g

Ans. Given equation can be written as

= %+(Cotx)y = 2x + x* cot x 1
X

— cotx dx log sin x q
LE = f = el _giny 1

. 2
Solution is, y X sin x = J(szmx +x” cosx)dx 1

= ysinx = ¥*sinx + C 1%
when x:E,y:()
2
we etc—icz 1
8 4

.. Required solution is, 4y sin x = 4x* sin x — 7>

n%/4 cosec x b
[CBSE Marking Scheme 2017]

or, y = x*—
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| Outside Delhi Set I Code No. 65/1
| SECTION - A | dx _ 1 av 1
dt 3x* dt
1. If for any 2 X 2 square matrix A, A(adj A) =
8 0 2 ds dx
S=6x"= — = 12x—
0 g/ thenwrite the value of [A]. dt dt
1 dv
. = 12x.—— A
Ans. |A| =8. [CBSE Marking Scheme 2017] 1 352 dt
2. Determine the value of 'k' for which the 1 = 3.6 cm?/ ”
following function is continuous atx = 3: - 4‘5'9 = 2.0 cms. :
2
(x+3)"-36 , x#3 [CBSE Marking Scheme 2017]
fx)= x-3
k ,x=3 8. Show that the function f(x) = 2 -3x% + 6x-1001is
increasing on R.
Ans. k=12. [CBSE Marking Scheme 2017] 1 Ans fx) = P32 4 6x—100
.22 "(x) = 3x*-6x + 6 ¥
3.Find:jsm.x cos xdx f()_3 , g
sinxcosx = 3[x"—2x + 2]
— 12
Ans. —log |sin 2x| + ¢ OR log |sec x| —log |sin x| + c. ) , =3lx-D7+1] ’
[CBSE Marking Scheme 2017] 1 sincef’(x) >0VxeR
f(x) is increasing on R ¥

* 4. Find the distance between the planes 2x -y + 2z
=5 and 5x - 2-5y + 5z = 20.

SECTION B |

5. If A is a skew-symmetric matrix of order 3, then
prove that det A = 0.

Ans. Any skew symmetric matrix of order 3 is
0 a b
A=|-a 0 ¢ 1
b — 0
= |A| =0-a (bc) + blac) = 0 1
OR
Since A is a skew-symmetric matrix .. AT=-A %
= |AT| = |-Al = (1> |A] v
= |A] =-|A] Y
= 2|A| =0or |A] =0. Y
[CBSE Marking Scheme 2017]
* 6. Find the value of ¢ in Rolle's theorem for the

function f(x) = x* - 3x in [—\/5, 0].

7. The volume of a cube is increasing at the rate of 9
cm®/s. How fast is its surface area increasing when

the length of an edge is 10 cm ?
Ans. Let V be the volume of cube,

then d—V =9 cm?s.
dt

Surface area (S) of cube = 6x%, where x is the side.

then V = x°
av = 3x2di
dt dt

* Out of Syllabus

[CBSE Marking Scheme 2017]

9. The X-coordinate of a point on the line joining
the points P(2, 2, 1) and Q(5, 1, — 2) is 4. Find its
z-coordinate.

Ans. Equation of line PQ is
x-2 y-2 z-1
3 -1 -3 %
Any point on the lineis (3A + 2,-A + 2,-3X + 1) 1
Bh+2=4=0= % v
. 2
z coordinate = —3(5) +1=-1. b3
OR
P R o)
[ L L
2,2 1) 4y, 2) (5,1, -2)
Let R(4, y, z) lying on PQ divides PQ in the ratio
k:1
- 4=%*2 4 n 1
k+1
oo ALy = 1
2+1 3

[CBSE Marking Scheme 2017]

10. A die, whose faces are marked 1, 2, 3 in red and
4, 5, 6 in green, is tossed. Let A be the event
"number obtained is even" and B be the event
"number obtained is red". Find the A and B are
independent events.
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Ans. Event A: Number obtained is even

B: Number obtained is red.

3 1 3 1
PA)= ===, P(B)====
& 6 2 (%) 6 2

P(ANB) = P (getting an even red number)
1

V2t Y5

Since P(A).P(B) = 11 . # P (P n B) which is 1
22 4 6
. A and B are not independent events. Va
[CBSE Marking Scheme 2017]

11. Two tailors, A and B, earn ¥ 300 and ¥ 400 per day
respectively. A can stitch 6 shirts and 4 pairs of
trousers while B can stitch 10 shirts and 4 pairs of
trousers per day, To find how many days should
each of them work and if it is desired to produce
at least 60 shirts and 32 pairs of trousers at a
minimum labour cost, formulate this as an LPP.

Ans. Let A works for x day and B for y days.
. L.PP is Minimize C = 300x + 400y ¥
6x +10y = 60
Subject to : § 4x+4y =32 1%
x20,y20
[CBSE Marking Scheme 2017]
d.
12. Find Jixz
5-8x—-x
dx dx
Ans. —— = =3 3
el T
1 |21++9)
= log +c
2V21 °|V21 - (x +4)|
[CBSE Marking Scheme 2017]
SECTION C |
13. If tan! x—_?’ +tan! x+3 = E, then find the
x—4 x+4 4
value of x.
Ans. tan? X231 ZE8 T
x—4 xt4 4
x-3 , x+3
-1l x—-4 x+4 | _ T
ad— _x=3 x+3 [ 4 T
x—4 x+4
2x* - 24
- 2= eV 1%
— 5

= %= _Jll 1
2

[CBSE Marking Scheme 2017]

14. Using properties of determinants, prove that
a?+2a 2a+1 1
2a+1 a+2 1=(a-1)>
3 3 1

OR
Find matrix A such that

2 -1 -1 -8
1 0|A=(1 -2
-3 4 9 22

a2 +2a 2a+1 1
2a+1 a+2 1
3 3 1

Ans. A=

R, — R;—Ryand R, — R, — R,

-1 a-1 0
A=|2a-1) a-1 0 1+1
3 3 1
a+1 1 0
—@-1*2 10 1
3 31
Expanding along C;
(a-1>%@-1) = (a-1)> 1
[CBSE Marking Scheme 2017]
OR
2 -1 b 1-8
Let 1 0 ({1 ) =|11-2 1
c d
-3 4 9 22
2a—-c 2b—d -1-8
= a b =|1-2 1
—3a+4c -3b+4d 9 22
= 20—-c=-1,2b-d=-8
a=1,b=-2 1

-3a+4=9,-3b+4d =22
Solvingtogeta=1,b=-2,c=3,d=4

1 -2
A= 3 4 1
[CBSE Marking Scheme 2017]

15. Ifx¥ +y* = ab then find ?

b
OR
2y (dy)
If ¢/(x + 1) = 1, then show that 7]2/ = (—y) .
dx dx
Ans. Wty =a
Letu + v = a’, where ¥¥ = u and Y=o
du do
Z+Z -0 ()7
dx dx (7
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ylogx =log u
du _ | Y 4102 Y
= - x [x 2 1
xlogy =logv= @
dx
dv x dy
2 = [ === +1
= iy Y [y dx ogy] 1
Putting in (i)
y dy xdy _
+logxd +y" +logy |=0 s
ydx
dy y logy +yx'™!
= = =y 1
dx x¥.logx+x.y
[CBSE Marking Scheme 2017]
OR
dx+1)=1
dy
:>ey.1+(x+1).eya=0 1%
dy 1
= T (x4 .
2
2y _ 1 =(‘L?/) o
- (x+D)”

[CBSE Marking Scheme 2017]

: cosH
16. Find: | — 2 do
(4 + sin“0)(5 — 4cos“0)
cos6
Ans. = J ) D
(4 +sin” 0)(5—4cos” 6)
f cosO y
= 2
(4 +sin”0)(1+ 4sin”0)
- f _da
@+ )1+ 447
Where sin 6 =t 1
1 4
4+ t 1+ 4i’ 1
= —itan’1 (i)+itan4(2t)+c 1
30 2) 30
1 1 si 2,
= —5tan l(suzle)-i-ﬁtan 1(Zsir19)+c Vs
[CBSE Marking Scheme 2017]
17. Evaluate: I&dx

0 secx + tanx
OR

4
Evaluate: [{|x-1|+|x-2|+|x—4|}dx
1

n  xtanx
Ans. [= | ——dx
0 secx+tanx

J (m— x)tanx 1
0 secx+tanx
— ] = njrr tanx dx
0 secx + tanx
s
= nJ‘O tan x(secx — tan x)dx 1
T (m 2
I= —J (secxtanx —sec” x +1) dx
2J0
= E[secx—tanx+x]rE 1
2 0
= m(m —2) 1
2

[CBSE Marking Scheme 2017]

OR
I= [Mlx=1]+]x-2[+|x-4]}dx
4 2
= L (x—l)dx—_[1 (x —2)dx

+ [ -2 [ (- 4)dx 2
_ {(x—1)2]4_{<x—2>2]2 +{<x—2)2]4_[<x—4>2}4

B 2 2 2 2
1 1 2 1

1

= 2+1+2+2 = 111 or§ 1
2 2 2 2 2

[CBSE Marking Scheme 2017]

18. Solve the differential equation
(tanYx — y)dx = (1 + x)dy.

Ans. Given differential equation can be written as
dy -1 dy 1
14+x)2L 4y = tan x ==+
( ) dX y X 1+ x2
tan™" x
1+x
-1
Integrating factor = e *. 1
.. Solution is
-1 -1 tan~'x 1
tan x
2 = |tan " x.e dx 1
Y I 1+x2
-1 -1 -1
=y.e Y=¢" Y(tan x-1)+c 1
or y=(tan x—1) + ce® ¥

[CBSE Marking Scheme 2017]

19. Show that the point A, B, C with position
vectors A—}'+1Ac, ;'—3}'—512 and 32—4}'—412

respectively, are the vertices of a right-angled
triangle, Hence find the area of the triangle.
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Ans.

22,

Ans.

AB = —i-2j-6k,

== = 2o )4k,

CA = —i+3j+5k 1

Since AB,BC,CA, are not parallel vectors, and
AB+BC+CA = 0

A, B, C form a triangle 1
Also BC.CA =0 1
. A, B, C form a right triangle

AreaofA=%|Z§><§6| =%\/210 1

[CBSE Marking Scheme 2017]

Find the value of A, if four points with position
vectors 3i+6j+9k, i+2j+3k,2i+3j+k and

4i + 6}' +Ak are coplanar.

There are 4 cards numbered 1, 3, 5 and 7, one
number on one card. Two cards are drawn at
random without replacement. Let X denote the
sum of the numbers on the two drawn cards.
Find the mean and variance of X.

Of the students in a school, it is known that
30% have 100% attendance and 70% students are
irregular. Previous year results report that 70% of
all students who have 100% attendance attain A
grade and 10% irregular students attain A grade
in their annual examination. At the end of the
year, one students is chosen at random from the
school and he was found to have an A grade.
What is the probability that the student has 100%
attendance? Is regularity required only in school
? justify your answer.

Let E; : Selecting a student with 100% attendance

E, : Selecting a student who is not regular 1
A : selected student attains A grade.
30 70
(F1) = 100 24 PED = 100 &
70 10
P(A/E;)) = — and P(A/E,) = — 3
(A/Ey) 100 and P(A/E) 100 Ve
P(E/A) = P(E,).P(A/E))
P(E;).P(A/E;)+ P(E;)P(A/ Ey)
30 70
7X7
_ 100 100
- 30 _70 70 10
X ——X—
100 100 100 100
_3 1
4

Regularity is required everywhere or any relevant
value 1 [CBSE Marking Scheme 2017]

* Out of Syllabus

23.

Ans.

Maximise Z = x + 2y
Subject to the constraints
x + 2y 2100
2x-y<0
2x + y <200
xy=0

Solve the above LPP graphically.

Z=x+2yx+2y=>100,2x-y<0,2x + y <200, x,
y=0
Y

2x—-y=0

B(50, 100)

% 50 100N~_150 200
X+ 2y=100
2x + y =200
For correct graph of three lines 1%
For correct shading 1%

Z(A) = 0 + 400 = 400
Z(B) = 50 + 200 = 250
Z(C) = 20 + 80 = 100
Z(D) = 0 + 100 = 100
. Max (= 400) at x = 0, y = 200 1
[CBSE Marking Scheme 2017]

24.

Ans.

SECTION - D
Determine the product
-4 4 41 -1 1
-7 1 3|1 -2 -2| and use it to
5 -3 -1j|2 1 3

solve the system of equations x —y + z = 4,
x-2y-2z=9,2x+y+3z=1

Getting

(-4 4 4][1 -1 1 800

-7 1 3||1 =2 2| =0 8 0| -G)1%
|5 -3 -1]|2 1 3 00 8

Given equations can be written as

1 -1 1)(x 4

1 2 2fly| =19 1
2 1 3 )\z 1
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* 25,

26.

Ans.

AX =B
4 4 4
From@Al=17 1 3 1%
5 -3 -1
= X=A"B
1"—4 4 474
=§—7 1 3
|5 -3 -1|1
24 3
=—|-16|=[-2 1
-8 -1
s>x=3y=-2z=-1 1

[CBSE Marking Scheme 2017]

Consider f:R- {—%} —->R- {%} given by

4x+3
x)=
f) 3x+4

inverse of f and hence find f(0) and x such that
flw) =2

- Show that f is bijective. Find the

OR

Let A = Q X Q and let * be a binary operation on
A defined by (a, ) * (¢, d) = (ac, b + ad) for (a, b),
(¢, d) € A. Determine, whether * is commutative
and associative. Then, with respect to * on A

(i) Find the identity element is A.

(ii) Find the invertible elements of A.

Show that the surface area of a closed cuboid

with square base and given volume is minimum,
when it is a cube.

Let the sides of cuboid be x, x, y

= ¥ = k and S = 2(* + xy + xy)
= 2(x* + 2xy) 1%
S = 2|:x2+2x£2] = 2[x2+£k] 1
X X
% 2[2 —ik] 1
dx X
ds _ 3_1_ 2 _
— =0=>x=k=xy=x=y 1
dx
& _ z[z+%]>o
dx x
x = y will given minimum surface area 1

and x = y, means sides are equal
.. Cube will have minimum surface area b2
[CBSE Marking Scheme 2017]

27. Using the method of integration, find the area of

the triangle ABC, coordinates of whose vertices
are A(4, 1), B(6, 6) and C(8, 4).

* Out of Syllabus

Ans.

OR
Find the area enclosed between the parabola 4y =
3x” and the straight line 3x - 2y + 12 =0.

B(6, 6)

Equation of AB : 4 = gx -9 1Y%

Equation of BC: y=12-x

3
Equation of AC: ¥ = 2

2=
4

Area (A) = j:(gx - 9) dx + f:(lz —x)dx

8(3
—J‘4 (ZX—Z) dx 1

32 .1
—[=x"-2x
32|
=7+ 10-10 = 7 sq.units 1
OR
(_4, O) _2 T 0 | T T T 4' 1

4y =3x*and 3x -2y + 12 =10

- 4(3x+12) 3
2
= 3x*—6x-24=00rx*2x-8=0
= x-4)(x+2)=0
= X-coordinates of points of intersection are
x=-2,x=4 1

a1 3
- Area (A)= J_2[5(3x+12)—1x2]dx 1%
1(3x+12)* 34%° 4
= |4 7 1%
2 6 43
—2
= 32 -5 = 27 sq.units 1

[CBSE Marking Scheme 2017]



SOLVED PAPER - 2017 (MATHEMATICS)

28. Find the particular solution of the differential

ti dy iven that 0 log | + v+ 1|-3 2 I(ZUH)
equation (x—y)—~= iven that y = -3.—F=
q (X y)dx (x+21/)/ g y = log |v v \/5 an \/5
whenx = 1. =—log|x|2+C 1
2y = log |2 + xy + x*|- 2/3tan? 2y+x Y
1+~ 3x
d x+2y x
Ans. _y = f = 7y b \/—
dx y 1-= x:]_,y:O:}CZ_Z\/gE :_737-5 Y3
25 6 3
y dy dv . 5 3
L =p= L=v+x— ) 2 2 3 —1( y+XJ NS
1 + xy + —2 v3tan +—m
x dx dx =log | y" +xy + 27| Br ) 3
v 1+2v
v+ x; = 1 1 =0
x —v [CBSE Marking Scheme 2017]
dv _  1+20-v+0> . . .
xa I E— * 29. Find the coordinates of the point where
1 the line through the points (3, — 4, — 5) and
= J Zv— dv = ;(ix (2, - 3, 1), crosses the plane determined by the
0" +ou+1 x points (1, 2, 3), (4, 2, - 3) and (0, 4, 3).
20+1-3 2 20+1 OR
J 2 J—*dx = j 2 g . . .
v +o+1 v +v+1 * A variable plane which remains at a constant
1 distance 3p from the origin cuts the coordinate
_3J Y (5 ydv = J.; 1+1 axes at A, B, C. Show that the locus of the centroid
(v+f) +(J . 1 11
of triangle ABCis — +—+—=—.
2 2 8 2y 2 PP
| Outside Delhi Set II Code No. 65/2 |
Note: Expect these, all other questions are from Outside Delhi Set-I
| SECTION - B S S G-
(4+t2)(1+t%)’
12. The length x, of a rectangle is decreasing at the
rate of 5 cm/minute and the width y, is increasing Where cos 6 = ¢ 1
at the rate of 4 cm/minute. When x = 8 cm and y 1/3 1/3
= 6 cm, find the rate of change of the area of the = _[ 5 dt —J > dt 1
rectangle. 4+t 1+t
5 dx = 1 -1 i — 1 -1 1
Ans. Given = =_5cm/m,, tan tan “f+c
dt 6 2 3
£l =4 cm/m. _ ltan_l cos®
dt 6 D
A=xy= —= Gl 1 1
at dt 7 dt ——tan ! (cos®) + ¢ bz
= 8(4) + 6(-5) = 2 8
.. Area is increasing at the rate of 2 cm*minute. 1 [CBSE Marking Scheme 2017]
[CBSE Marking Scheme 2017]
21. Solve the following linear programming problem
SECTION - C graphically:
. Maximise Z = 34x + 45y
20. Find: ] Sin6dd der the followi traint
. Find: (4+ cos?6)(2 — sin?0) under the following constraints
x+y<300,2x +3y<70,x=0,y=0
Ans = _[ sin 040 Ans. Maximise : z = 34x + 45y subject to
' (4 + cos® 0)(2 —sin? 0) X +y<300,2x + 3y <70,x>0,y>0
sin 640 Plotting the two lines.
- J’(4 +cos®0)(1+ cos?6) 7 Correct shading

* Out of Syllabus
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3 B
0] 3W) 0 3.60\=
2x +3y =70 x +y =300
24) = 2(0,7—:)=1050
2(B) = 2(35,0) = 1190
= max (1190) at x = 35,y = 0.

1

[CBSE Marking Scheme 2017]

* 22. Find the value of x such that the points
A(3,2,1),B(4,x,5),C4,2 -2)and D(6, 5, - 1) are

coplanar.

23. Find the general solution of the differential 29.

equation ydx—(x + 2y*) dy =0
Ans.

dx
Yy—-—x

dx 1
=2 or .~ X=2Y
dy YTy y

1
Integrating factor is ¢1°8 ¥ = —

y
o1
.. Solution is x. — = Izdy =2y+c
Y

or x =2y + cy.

Given differential equation can be written as

Ans.

[CBSE Marking Scheme 2017]

SECTION - D

28. AB is the diameter of a circle and C is any point
on the circle. Show that the area of triangle ABC
is maximum, when it is an isosceles triangle.

Ans. c

Qe
=

Let the length of sides of AABC are, AC = x

and BC=y
= x>+ y*=4r"and Area A = %xy

* Out of Syllabus

or S =

A= %x\/4r2—x2
2
X" o422
—(4r° —x 1
L)

§= %[41’23(2 —x*]

a5 _ 1[8r2x—4x3]

dx 4

? =027 =x2=x= 2r 1
X

y= Var? — 272 :\/Er 14

and — = %[81’2—12952]

= i[872—24r2]<0 1

.. For maximum area, x = y i.e.,, Ais isosceles. %2

[CBSE Marking Scheme 2017]
2 -3 5
IfA=|3 2 -4|, find A\ Hence using A™
1 1 -2

solve the system of equations 2x — 3y + 5z =11,
3x +2y-4z=-5x+y-2z=-3

2 3 5
A=13 2 -4
1 1 -2
= |A| =2(0) + 3(-2) + 5(1)
=-120 1
Ap=0A,=2A;3=1
Ay =-1,Ap =-9,Ay; =5 2
Ay =2,Ay =23,A;=13
0 2 1
Al=—1[-1 9 -5
2 23 13
0 -1 2
=-112 -9 23
1 -5 13
0 1 =2
=(-2 9 -23 %
-1 5 -13
Given equations can be written as
2 3 5])(x 11
3 2 4|ly|l=]|-5|orAX=B
1 1 -2)z -3
= X=A"B 1



SOLVED PAPER - 2017 (MATHEMATICS)

x 0 1 —2)\(11 1 - x=1y=22z=3 1%
= y|=1-2 9 23||-5|=|2 [CBSE Marking Scheme 2017]
z -1 5 -13)\-3 3
| Outside Delhi Set III Code No. 65/3 |
Note: Expect these, all other questions are from Outside Delhi Set-I & II
100
| SECIIOINE 2(4) = Z (10,?) = 70+10x %
12. The volume of a sphere is increasing at the rate
of 8 cm%/s. Find the rate at which its surface area _ 1
- : . ; = 403
is increasing when the radius of the sphere is 12 3
cm. Z(B) = Z(30, 20) = 210 + 200 = 410
v Z(C) = Z(40, 0) = 280 + 0 = 280
Ans. Tl 8 cm?/s, where V is the volume of sphere Z(D) = Z(10,0) = 70 + 0 = 70
ie. = Max (= 410) at x = 30, y = 20 1
4 [CBSE Marking Scheme 2017]
V= 7751’3
3 e*dx
21. Find: [————
1 4v
LAVt - 1 (e° -1)%(e* +2)
dt dt  dt Admr dt
S= 47]:1’2 N . J_ exdx
ns. = |l =
:>d£ = 8nrﬂ = 8mr. ! 58 1 (e* —1)*(e" +2)
dt 4mr
dt
2x8 4 N S
= Tgue e J(t+2)(t—1)Z
[CBSE Marking Scheme 2017] Where ¢* = ¢ V2
1/9 1/9 1/3
= dt— dt+ dt 1Y
SECTION C | i+2) | -1 ] (-1 ¢
20. Solve the following linear programming problem 1
graphically : = —[log|t+2|-log|t—1|]- +c 1%
Maximise Z = 7x + 10y ? Se=1)
subject to the constraints .
dx + 6y < 240 :110g3+2_ 1 . 14
6x + 3y < 240 9 e"=1| 3(e*-1)
x=10
x=0,y=0 [CBSE Marking Scheme 2017]
Ans. Maximise z = 7x + 10y, subject to 4x + 6y = . A A > A A A
< 240; 22. If a=2i-j-2k and b=7i+2j-3k, then
6x + 3y <240;x>210,x=20,y=0 N NN N
Correct graph of three lines 1% express p in the form of b =b;+b,, where b,
For correct shading 1Y%
Ya N - N
is parallel to ; and b, is perpendicularto , .
A
80
— = 2 a _a
\ Ans. bll |a = let bl = 7»(21'—]'—2]()
60t
\ by = b-F 14
i N S |
= (7i+2]-3k)—(2Mi — L] — 2Ak) A
201
5 = (7-20)i+(2+)\)j—(3—20)k) 1
+ + » X
o] 10 20 40\ GNB by la =2(7-20)-12 +X) +23-21) =0
x=10 4x + 6y =240

6x + 3y =240 = A=2 1
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o b1=4i-2j-4k and b2 =3i+4j+k 1
= (7i+2]-3k)=(4i-2]—4k) + (Gi+4j+k)
[CBSE Marking Scheme 2017]

23. Find the general solution of the differential

equation
v _,._ sinx
dx Y '
Ans. Given differential equation is Z—y —y=sinx YV
x

= Integrating factor = ™

. Solution is : ye™ = jsinxe"‘dx =1 1

I, = —sinxe ¥ + Jcosxe_xdx

o8

= —sinxe * +[—cosxe * — j+ sin xe *dx]

L= %[—sinx—cosx]efx 12
oo 1 . -
... Solution is ye™* = 2 (= sin x —cos x)e™* + ¢ 1
ory = _% (sin x + cos x) + ce*

[CBSE Marking Scheme 2017]

SECTION - D

29. A window is in the form of a rectangle
surmounted by a semicircular opening. The
total perimeter of the window is 10 m. Find the
dimensions of the window to admit maximum
light through the whole opening.

Ans. Let dimensions of the rectangle be x and y

(as shown)
«—x—»
A [RESSEEE R B
I
D C 1
.. Perimeter of window
p=2y+x+1t§=10m (i) 2
1_x?
Area of window A = xy + Enz ¥
X x] 1 %2
A= x|5——-1—[+—-Tt—
2 4] 2 4
2 2
= SX—L—EL 1
2 8
20
ﬁ—5—x—ch=0:>x— 1
dx 4+7
2
A _ —1—5)<0 1
dx? 4
20
= = —),
4+7
- 10 will give maximum light 1
v 447 c g

[CBSE Marking Scheme 2017]
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