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Mathematics 2018

Time allowed : 3 hours

SECTION-A

‘1. Find the value of tan™*v3 — cot ™1 (—/3) [l
Solution : We have,

tan™ /3 —cot ™ (—/3) = tan”? (tangJ —cot™

(cot n— E]
6

n
wid WA
!
A
I
A
S—

0 a 3
2. IfthematrixA=(2 0 -1|isskew-symmetric,
b1 0
find the values of ‘¢’ and ‘D', [1]
0 a -3
Solution : Given, A={2 0 -1
B 1 0

A is given. to be skew-symmetric matrix
AT =-A
0 2 b 0 a -3

a 0 1| =-(2 0 1
3 -1 0 b 1 0

-

0 2 bl [0 = 3]
a 0 1l|=|-2 0 1
-3 -1 0) |-t -1 0
On comparing both sides we get
-2=2 and b=3
= a=-2andb=3 Ans.
3. Find the magnitude of each of the two vectors

— .
2 and b, having the same magnitude such that
the angle between them is 60° and their scalar

praduct is 2. [11
27,
Salution : Let # and b be two such vectors.
e e A T
Now, a-b=al|b|cos® ofD)

¢ Answer 15 not given due to the chunpe in present syllabus

Maximum marks : 100

- = - =2 9

Itis given that |2 | =| b|,0=60° and a-b=5
. Putting these values in equation (i)

O - = R

7 = [a]| # | cos6l
= E

2 7 U2
= i =
= 4] = 3

17| = |B| =3 Ans.

If g = b denotes the larger of ‘g’ and ‘b" and if
aob={a=*b)+3, then write the value of
(5) o (10), where * and ¢ are binary operations.*®
' (1]
SECTION-B

Prove that :

3sinlx = sin !By —4x%), x € [-%%] 2]
Solution : RH.S. = sin™! (3x—4x%)
Putting x = sin 0 in R.ILS, we get

RHS. = sin™ (3 sin 0 ~ 4 sin’ 0)

= sin™! (sin 39)
Now, —Est'l
2 2
1 1
——<ginfL—
= 2 =FEE,
T T
2« =
= 6 0= 6
n T
—Z <30
= 2 2
—R n
Hence,sin”! (sin 38) = 30{35— <307
= RHS. = 39
= 3sintx
[+ x=sinB= 0=sin"x]
= L.H.S. Hence Proved.
2 3
GivenA= [ » 7:|,computeA"1andshowthat

2A-1=9] - A, [21

-4 7
= |A| = 14-12=2

2 -3
Solution : Given, A= [ ]
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Al 17 3
2|4 2

Given, LHS. = 24%=2 l) 73
244 2
7 3 ;
= LHS. = [4 2] ()
and RHS. = 91-A=go|L O|_[ 273
01 —4 7
a0 2 -3
“lo 9| |-4 7
RHS. = 73 i
= HS =, L)
From equations (i) and (ii),
LHS. = RHS. Hence Proved.

sinx

R . afl+cosx | _ ...
7. ' Differentiate tan 1[ ] with respect 130[ ;} 10. Find the differential equation representing the

Solutioni : Lety = tan™ (1+:COS x)
sinx

( 2c0s? d

-1 2

ZSinE(:os£
2 2

]
3

(. x
= ~1{cot—
= tan 2)

N

- v [oo{3-5)]

T X

2 2
Differentiating w.r.t. ¥, we get

L/ i(ﬁ_zj__i
de  dx\2 2) 2

8. - The total cost C(x} associated with the pro-
duction of x units of an item is given by
Clx) = 0.005x — 0.02x* + 30x + 5000. Find the
marginal cost when 3 units are produced, where
by marginal cost we mean the instantaneous
rate of change of total cost at any level of
output. .21
Solution : Cost function is given as

Cfx) = 0.005x3 — 0.02x” + 30x + 5000

Marginal cost (MC) = -+-(C(x)

= 0.005(3x%) —0.02 (2x) + 30
= 0.015%% - 0.04x + 30

Ans,

9,

11.

cos2x+2sin® x J‘ <038

Whenx=3,MC = 0.015(3)% - 0.04(3) + 30

= (0.135-0.12 + 30

= 30.015 Ans,

2x +2sin’y
Evaluate : Ju—-—dx

(.’08211

Solution : We have, ,
?x—sin®x+28in’x ,
3 dx

COS” X

COSZI'

(" cos 2x = cos?x — sin’x)

cos’x+sin’x
— dx
cos~ X

B '[ coizxdx

= [sec® xdx

=tanx+C

Ans,

family of curves y = ae"™*%, where ¢ and b are

arbitrary constants. [2]
Solution : Given curve is
y=ae*+> (i)

Differentiating (i) w.r.t. x, we get
L aeb"+5.—%(bx+5)

dx
= % = b+ (it
= % = y‘b [PIOII'I (i)]
Differentiating again w.r.t. x, we get
Ly _ dy
dx* dx
= - @ = _d_y_ (d_y.l] ['.’b:ld—y]
d*  dx \dr'y ydx
2
= ﬂy_ = [i‘i) Ans.
dx* dx
If G is the angle between two vectors i- 2_;‘ +3%
and 37-27+k, find sin§, [2]

: - A A A
Solution:Tet a = i-27+3k
— A A A

b =3i-2f+k

We know, —,;'E; = |E] ]?;]cose
- s
a.b
= cos 8 = re—
|allb]

(i-2j+3k)(31-27+5)

Y A A A AA
|i-2j+3k||3i-2j+k]
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12,

13.

1(3)+ (=2)(=2)+3(1)
V1+4+94/944 41

3+4+3 10 5

14 14 "7

1—cos®®

TRE

49-25

It

Now, sin 8

(i

I

= sin® =

A black and a red die are rolled together. Find
the conditional probability of obtaining the
sum 8, given that the red die resulted in a
number less than 4. [2]

Solution : The sample space has 36 Ouicomes.
Let A be event that the sum of observations is 8.

A = {(2,6),(3,5),(5,3),(44).(6,2)}

= n(A) = 5
5
P = —
= {A) 6
Let B be event that observation on red die is

less than 4.

& B= {(11 1)r (2: 1)r (34' 1): (4f 1)1' (Stl)r (6r 1)’ (1' 2)'
(2.2),(3,2),(4,2),5,2),6,2),(L,3),(23)
(3, 3). (4,3), (5, 3), (6, 3)}

n(B) = 18
18 1
= EB= %=
Clearly ANB = {(5,3),(6,2)}
#(ANB) = 2
2 1
P(AHB) = g—ls L
A} _ DANB)_Tg
Pl3 PB) 1
2
o201
SECTION-C

Using properties of determinants, prove that :
1 I 1+3x
1+3y 1 1
1 143z 1 141

=9(Bxyz + xy + yz + 2X)

14, If (P + y)? = xy, find ==
" Splution : We have,

Solution :
1
LHS. = 143y
1

1 1+3x
1 1
1+3z 1

Taking x, ¥ and z common from Ry, Rz and Rz

respectively, we get

=xyz|—+3

1 1.1 1,11 111
S+ =+-43 S+ —+=+3 —+—+—+3
X y z X ¥y z X Yy z
‘= l+3 l l
oy y y
1 1_[_3 :'I_'.
z z z

Z+3

2 R

243

IS I

N =

On applying Ry — R; + By + Rs, we get

1 1.1 '
Taking common(;+ ;+;+ 3) from Ry, we get

1 11 1
= —4=+=43|[=+3
""yz(x Jy

¥ Z

On applying C2 - C3-Cq
get

111
11
y
11,1
A zZ z

and C3— Ca - Cy, we

_ 1 0 0
1
:wz[1+£+l+3] —+3 -3 -3
Xy z ¥
1
z
On expanding along R;, we get

Il

xyz(l+l+.l_+3]1 0+9)
X ¥y z

= RHS.

dy
dx

xy[yz+xz+xy+31yz] (9)
xyz

9 (3xyz + xy + yz + zx)

Hence Proved.

[4l

(2 + %) = ay (i)
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15,

~and

Differentiating (i) w.r.t. x, we get
dy dy
2 + 17| 2+ 2y, = XY

1

dx
4x(x2+y2)+4y§x—y(x2+y2) = x%ﬂ/
d
= L@ -d =y @+

y y—dx(xt+y?)
= P B e
B 4y +y)-x
- dy _ y-4® —dxt
dx  dxly+ 4y’ —x
Ans.
OR 16.
If x=2a(20~sin 20) and y = a (1 -cos 20), find
ay
id-4 _T
I whene_g.

Solution : Given, x = 4 (20 —sin 26)
y=a(l-cos20)
Differentiating x and y w.r.t. 8, we get

dx
0 - a(2 —cos 20+ 2)
= 2q(1-cos 29)
and % = a(sin20-2)
40
= 2a8in20
dy
dy 4o _ _ 2asin28
dx dx  2a(1-cos20)
® _ sin2o
1-cos26
2sinBcosH
2sin®@
= cot@
dy r 1
— = t—=—
[ dx]g=£ cot- N Ans,
3 .
If y = sin (sin x), prove that:
dzy dy by
dxz+tanxa+ycos x=0 [4]
Solution : Given, i = sin (sin x)
Differentiating iy w.r.t. x, we get
dy = cos (sinx)-cosx
dx
Differentiating again w.r.t. x, we get
d2
# = cos (sinx) (-sin x) +cos x

[-sin {sin x)-cos x]

= —sin x. cos (sin x) - cos”x-

sin (sin x)
2 . .
L.HS. = d—g + tan xﬂ +3;c-:152 x
dx dx

= —sin x-cos (sin x) — cos®x-sin
(sin x)
+ tan x [cos (sin x}-cos x] +

cos? x- sin (5in x)

Now,

. . sin
= —sin x cos (sin x) +
cos¥

[cos(sin x}-cos x]

=—5in x-cos(sin x) + sin x-cos
(sin x)
=0 =R.HS. Hence Proved.

Find the equations of the tangent and the
normal to the curve 16x” + 9y* = 145 at the point
(xy, ¥1), where x4 =2 and y, > 0. 4]

Solution : Given curve is
1657 + 9> = 145 )

Since (x;, y1) lies on equation (i),
16x; +9y7 =145
= 16 2P +9y2 =145 [ x1 = 2 (given)]

= YT =145-64 =81
= y1=3  [“y1>0(given)]
.. Point of contact is (2, 3).
Differentiating equation (i) w.r.t. x, which will
give us the slope of the tangent.
dy
32x ==
+ 18y ax 0
4y _ 32
= dx - 18y
Slope of tangent at (2, 3)
- [d_?]
dx Jz.3)
_32(2) 64
18(3) 54
=3 ,_%
27
. Equation of tangent is
¥-3 =mx-2)
32
= y-3= - (-2
= 27y — 81 = -32x + 64
= 32¢ +27y = 145
The slope of the normal = -1
Slope of tangent
- 27
7
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17.

~ Equation of normal is
27
= y-3= g2
= 32y -96 =27x~54
= 27x-32y =-42 Ans.
OR

Find the intervals in which the function
4
f(x):-’fZ -5 4+ x4+ 12is

(a) strictly increasing,
(b) strictly decreasing.
Solution ;: Given function is

4
flo) = %—xB-sxz +24x +12

43:3
= fix) = T~3f-10x+24

= ) = 2*-3x*-10x + 24

For critical points, put f'(x} =0
B-3F-10x+24 = 0

= (x-2) (*-x2-12) = 0

= (-2 {(x-4)x+3)=0

= x=2,4-3.

Therefore, we have the intervals (-, -3), (-3,2),

(2, 4) and (4, =)

- . -

S 3 2 4 -
Since f'(x) > 0in (-3, 2) U (4, ).
». flx) is strictly increasing in interval

(-3,2) U (4, =)

£ <0in (-0, ~3) U (2 4)
» fx) is strictly decreasing in (o=, =3) U (2, 4).
' Ans,
An open tank with a square base and vertical
sides is to be constructed from a metal sheet so
as to hold a given quantity of water. Show that
the cost of material will be least when depth of
the tank is half of its width. If the cost is to be
borne by nearby settled lower income families,
for whom water will be provided, what kind
of value is hidden in this question ? {4]
Solution : Let the length, breadth and height of
the open tank be x, ¥ and y units respeciively.

and

Then, Volume (V) = x% ()
Total surface area (S) = x> +4xy (i)
S = 2 +4x% [using (i)]
oY S=x4+ v
’ X
ds 4V
= dx = Zx—?

18.

For critical points, put

S _ g

dx

4v
2%~ =0

x2

=3

= 22 = 4V
= 2 = 42y
= x = 2y
d*s BV
F = 2+?

[using ()]
(i)

[using (i)}

Il

’2.+ﬂ
8y°

2 +X3 >0
Y
Area is minimum, thus cost is minimum when
X =2y
i.e., depth of tank is half of the width.

Value : Any relevant value. Ans.
Fi dJ‘ 2cosx
ind J (™ gin (1 +sin’x) 41
2¢cosx
ion : Le =
Solution : Let 1 J (1=sinx)(L+sin’ x)
Put ginx = ¢ '
= cosxdx = dt
24
I = |— 0
Ja—ﬂa+ﬂ)
2 A Bt+C
et — 3= —+——
(1-(1+8) 1t 1+£2
2 = Al+2)+Bt+C) (1 -1)
= 2 = (A-B)2+(B-Ct+A+C
Putt=1,weget
2 =2A
= A =1
Comparing coefficients of £ and ¢ on both sides,
A-B = ‘
=> B =A
= B =1
Also, B-C =10
= B=C =1
1 t+1
= J(Ea)
_ log (1-1) 1[ 2t j‘ 1
= = At
o tzlea®tlEa

= —log |1—t|+%log|t2+1|+tan"1t+c
= —log (1-sinx) +-;-log(sinz:r+1}

+tan M(sinx) + C
Ans.

www.cbsepdf.om


http://www.cbsepdf.com
http://www.cbsepdf.om

Download All CBSE Previous Year Papers From www.cbsepdf.com

19.

Find the particular solution of the differential
equation ¢* tan y dx + (2 - ¢") sec® y dy = 0, given

thaty=-’7:- when x = 0. [4]
Solution : Given differential equation is,
e tanydx+ (2-¢) sec’ydy =0

= ¢ tan y dx = (¢" ~ 2) sec’y dy
e* sec’y
= dx = d
e -2 tany Y
Integrating both sides, we get
e* sec” Y
L a
.[ex -2 dx J. tany y

= log [e'-2| =log [tany| +log C
= log | -2| =log |Ctany]|

= &-2=Ctany )
Put y:% when x=0
0_2=C E)
¢ [t.-m4
= -1=C
= C=-

-~ From equation (i),
€ -2=—tany > y=tan {2 ¢
which is the required solution.

OR
Find the particular solution of the differential

Ans,

equation% + 2y tanx =sinx, giventhany:(l.

when x = g .
Solution : Given differential equation is,
dy

E-l- (2tanx}y =sinx wel)

which is linear differential equation of the form
g +Py =Q
whereP=2tanx, Q =sinx
Integrating factor,
LF. = eJP.dx.: ef2tan1.d:r= p2logsecx _ sec? ¥
Solution of equation (j) is given by
yLF. = JQ1Fdx+C

= yseczx _"sinx~sec2x-dx+C

]

= ysecx = [secx-tanx-dr+C
= ysec?x = secx +C
Put y=0whenx=»3’5
T i !
U.Secza = SEC'§+C
= 0= 2+C
= C= -2

20.

21,

Hence, particular solution is
y sec’ x =sec x — 2
or ¥ =cos x -2 cos’x Ans.

-3 A A A = M M A - AA A
Ieta=4i+5j;k,b=i—4j+5kandc=31‘+j—k.
Find avectord whichis perpendicular to both

e d - - =
¢ &pandd-a =21. [4]
Solution Givén,

a~41+5]— —1 4]+5£ c3!+; k
- A
Let, d = xi+yj+zk
- — -
d is perpendicular to ¢ and b
— =
db =0
x-4y+5z = 0 (i) -
-5 =
and d-c =0
x+y-z=20 1))
- =
Also d.a =21 (given)
= 4x+5y-z =21 .. (iif)

On subtracting equation (ii) from equahon {ii),
we get

x+4y = - (iv)
On multiplying equatmn (iif) by 5 and addmg
equation (i), we get '

21x + 21y = 105

= x+y =5 wnl(V)
On subtracting equation (v) from equation (iv),

we get

Jy = 16= y=E
From equation (v}, 3
16 1
= 5—— =——
3 3
From equation (i),
zZ=3x+y
1y, 16 13
d ~%1?+E?+EI? Ans.

Find the shortest distance between the lines
- A A A
7 =(ai-f+ri+2j-3k)
and r-(i j+2k)+u(2:+4] Sk), [4]
Solution : Given lines are

r=(4f-j)+k{i+2]'—3£) (i)

and 7=(1-]+2R)rui+47-58), ..
Comparing equation (i) with? = c_z;+ 15; and:
equation (ii) w1th r= a2+ ubz, we get

41—;
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b d Il Fas A
32=i—j+’_2k
N A
b =i-2]+3k
-

b,=21+4]-5k
Shortest distance between equation (i) and (ii) is

given by
- 3 = -
(2~ @) {8y % by)
S.D.;= - =
|oyxby |
I LA
bxb, =1 2 -3
2 4 5
o bixb, = 1 (-10+12)-j(-5+6)+k(4-4)
=2i-7.

> |byxb | = yai=+5

|3t +0j + 2k)20 =) }_ 6 I
= % or%— units Ans.

Suppose a girl throws a die. If she gets 1 or 2, she
tosses a coin three times and notes the number of
tails. If she gets 3, 4, 5 or 6, she tosses a coin once
and notes whether a ‘head’ or “tail’ is obtained.
If she obtained exactly one ‘tail’, what is the
probability that she threw 3, 4, 5 or 6 with the
dice? [4]

Solution : Let E; be the event that girl gets 1 or
2 on the roll and E; be the event that girl gets 3,
4, 5, or 6 on the roll of a die.

Let A be the event that she gets exactly one tail.
If she tossed coin 3 times and gets exactly one tail
then possible outcomes are HTH, HHT, THH

3
P(A/Ey) = 3
If she tossed coin only once and exactly one tail
shows

Then, P(A/Bd=3
P(E)P(A/Fy)

P(E, )} P(A/E,) + P(Ey)-P(A/Ey)
21 1 1

. P(Ez/A)=

.32 _
S1.8,2.1°
378732

24,

8

11

Two numbers are selected at random (without

replacement) from the first five positive inte-

gers. Let X denote the larger of the two numbers
obtained. Find the mean and variance of X.

[4]

Solution : First five positive integers are 1, 2, 3,
4,5. We select two positive numbersin 5 x 4 =20
ways, Out of these, two numbers are selected at
random. Let X denote larger of the two selected
numbers. Then, X can have values 2, 3, 4 or 5.

P(X=2)= P (largerno.is2) ={(1,2) and (2, 1)}
2

Ans,

20
2
20
6
20
3
20
Thus, the probability distribution of X is

X 1 2|3|4]5
2|2[6[8
20 [ 20

P(X;B) =
P(X=4) =

P(X=5) =

P(X)

20 | 20

o Mean = E(X): E:legP(If}
2 4 6 8
= 2X—+3x— — —
x20+ x20+4x20+5x20
4+12+24+40 _@ -4

20 20
& .2
E]xf p(x)
2 4 6
=22 x—+3 x—+ 47 x—
20 20 20
8 36 96 200

T 20 20 20 20
8+36+96+200 340

) 20 20
EOC) - [EX)1?
=17-(@)*=1
“Therefore, mean and variance are 4 and 1 respec-
tively. Ans,

EQC)

8

+55x—
20

ﬁ—l’?
=

Variance

SECTION-D

LetA={xc Z:0<x<12}. ShowthatR={(a, b):
a,bec A, |a-b| isdivisible by 4}is an equiva-
lence relation. Find the set of all elements
related to 1. Also write the equivalence class
[2l. [6]
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Solution : Given, R = ((a, b) :a, b€ A, | a-D| is ¥
divisible by 4} 2l m
Reflexivity : Foranya e A - rx=yl+y
|a“ﬂ] =0,WhiChiSdiVi5ibleby4 = xyZ_yxz:y._x
(a,8)eR = wly—-x)=y-
So, R is reflexive, = xy=1
Symmetry: Let(z, b)e R = x=l

=% | a—b| is divisible by 4

Y
Since x # y, therefore, f(x) is not one-one.
= | b—a| is divisible by 4

Foronto, f(x) = y

Clasb=p-all 0 k)

= (bha)eR x“+1
So, R is symmetric. = x= y+y
Transitive : Let (2, )€ Rand (b, ¢) € R = Py+y-x=0
= |a-b| is divisible by 4 x cannot be expressed in terms of y
= la-b] = 4k = f{x) is not onto.
L a-b = x4k ke Z S As gx) = 2x-1
::so, ]blbc]c:[sdlvmblebyék fog(® = flg(®)]=Ff@x—1)

b-c= tdmmeZ (i) _ 2x-1  2x-1
Addmg equa.tlons (i) and (ii) Tx-12+1 4x*—4x+2

a-b+b-c = £4k+m) 2 3 5 ‘
= a-c = & 4(k+m) 25. EA=[3 2 —4|find A Useittosolve the
IGZ-—-Cl iSdiViSib]eby4, 1 1 -2 '

= (a,0)e R
So, R is transitive. system of Vequations : [6]

2x-3y+5z=11

= Ris reflexive, symmetric and transitive.
3x+2y-4z=-5

~ Ris an equivalence relation.

Let x be an element of R such that (x, 1) e R X+y-22=-3
Then |x—1| is divisible by 4 235
x-1= 0,48 12, ... Solution: |[A| = |3 2 -4
= x= 1509 (~x<12) 112
. Setof all elements of A which arerelated to 1 are = 2(-4+4)+3(-6+4)+5(3-2)
{1,5,9). [A] = 0-6+5=-10
Equivalence class of 2 i.e. s A exists.
[2]=1{(s,2):a€ A, |2-2] is divisible by 4} Let A be the cofactors of elements a;in A = [a],
= |a-2| = &k(kis whole number, k <3) then _
= a= 2610 Ap=(MY ol =-4+4=0
Therefore, equivalence class [2] is {2, 6, 10).Ans. 3 _4
OR Ap=EH2 _2>=—(—6+4)=2
Show that the function f: R — R defined by
flx) =ﬁ V xER is neither one-one nor onto. Agz=(1)1+3 :1-; ﬂ =3-2=1
Also,if-g: R—>Ris defined as g(x) =2x~1, find -3 5
fog(x) An= (1P _2’=-—(6-5)=-]
5
For one-one, f(x)= f(y) Agp = (-1)*+2 1 _2’ =—4-5=-9
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2 -3
Ap= (123 | 1l=-(2+3)=-5

-3 b5

Asp= (=131 _41 =(12-10)=2

5
_4‘ =—(-8-15)=23

2
2

—{_1y3+2
A32“'( 1) 3
2
3

-3
Az =(-1°*3 2} =4+9 =13
0 2 1
2 23 13
0 -1 2
adj(A) = [Ag]' =2 9 23
1 -5 13
‘ 0 -1 2
At @11y g 53
= AT =T )
AL "Dy 5 1
01 -2
= |2 9 23
-1 5 -13

Now, given system of equations can be written ¢,
as

2 3 5% 1

3 2 ~4fly|= |5
1 1 2]z -3
= AX =B
' X=AlB
[0 1 271
X=|-2 9 23|-5
-1 5 -13||3
x 0-5+6 1
= y| = |-22-45+69]|=|2
zZ |~11-25+39 3
x=1, y=2,z=3 Ans.
OR
Using elementary row transformations, find
the inverse of the matrix:
1 2 3
A= 2 5 7
2 4 -5

1 2 3 100
2 5 7/ =1{0 1 0|A
2 -4 -5 00 1

On applying, R; — Ry - 2R and R3 — Ra + 2Ry,
we get

100
2 1 0|A
2 0 1

5 0 -3
-1tA
2 0 1

100 (3 2 -1}-
01 0(=[|<4 1 -1]A
001 (2 0 1)
[3 2 1]

Alt=1|4 1 -1 Ans.
2 0 1]

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* + y* =32, [6]
Solution : Given curve is

2ry =3 w ()

2 2

2oy = (VR =(&2)
Tt is a circle with centre (0, 0) and radius 42,
Givenlineis y = x «(ii)

Solving equétions (i) and (ii) for points of intersec-
tions,

2 = 32 [using (i) in ()]
= ¥ = 16
= x = =4
= x= 4 (first quadrant)

. Point of intersection is (4, 4).
M
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Required area = Area OMA

Area OMP + Area MPA

Fx-dx+J':‘E (Av2Y? —x?-dx

5[ e

0

B ()]

i

|

+

4

1l

+Zinct1} {1 o+ P L]
8 +[2J§(0)+ 16 xg)

—[2x4+16xf)
4

B+8n~-8-4n

1l

27. Evaluate:
' /4 $iN X + C08 X
I 0 16+9sinZx

Solution :

Let

(6]
_Jn/4sinx+cosx
Y0 1649sin2x’
:ije sinx+cosx dx
0 16+9[1—(sinx - cosx)*]

-dx

_J-u/'i sinx-+cosx
0 25-9(sinx —cosx)*

Put sinx-cosx=¢

(cosx+sinx)dx=dt

When x=0,{=-1
4

and x=—,t=0
4

10

%ﬂ[{% (442! (427

47 3q. units Ans,

5 2

U ool 10e (3
'_9Q10g§ log§
3 K 3

1 1
—30|:10g1 1054]
=i [log 1 —(log 1 —log 4)]

1 10g4—% log (2)2———- log2

=15 log 2 Ans.

OR

Evaluate J: (2% +3x +¢*)dx as the limit of the
sum.

Solution : We have, _[13 (x% + 3%+ eF)dx

Here, f(x) =x® +3x + &, a=1,b=3, nh=b-a
=3=1=

By limit of sum, we have

f: F(x) dx }B&h[{(ﬂ)ﬂ‘(ﬂ + 1)+ fla+2h) + ...

+ f(a + (n - 1))
wherenh=b—g

jf’(xz +3x+e% ) dx

= hm RA+fL+W)+f2+h) ...
+ f(1 +n—1h)]

=}zi§3k[(1+3+e)+{(1+h2)+3(1+h)_

+ e L 202 £ 3 (1 +20) + €220} 4 ]
=HM A4+ e+ (L+72+ 21+ 3+ 3k + M)
+(1+ 42+ 4h+ 3 +6h+e™2) 4 ]

=limh[4+e+(4+h2+5h+el+h)
70

=Hmh[n+e(l + e +e¥ + )
h—0 B
+H2 (124224 L)+ 5h(1+2+ vl

=limk| 4n+e e -1 L PEo@n-1)
=0 el —1 6
+5}m(n—1)]
2
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28.

—hm[4nh+e
h—0

l(e'”’ -1)

nh(nh—h)(2nh - ) +5nh(nh—h)'J
6 T2

22-0)(4-0) , 52)(2-0)
6 2

=4(2) +e-(-1)+

=8+(83—e)+%+10

24+B+30 4
='—3—+E -2

62

= —+2° e
3 Ans.

Find the distance of the point (-1, -5, —=10)
from the point of intersection of the line

7= 2?—}+ 2+ (33 +4;‘+z£] and the plane
7 (i-7+ 1) =5. I6]
Solution : Equation of line is

F=2i-je2k+a@ieaj2l) 0
Coordinates of any point on this line are

(2+31)? +{-1 +4?L)? +{2 +27»)12
Equation of plane is
7 (-G +k)=5

Since, the pointon line lieson the plane,

..{i)

- A A M
7 (i-j+k) =5
[2+30)i+@2+40) J+ @+ 20)](- +R)=5

= (2+30)—(-1+4A)+(2+2M)=5
= A+5=5
= A=0
So equation of line is

7 =(23-}+2k)+ 031 +4]+2Kk)

- A A
= r=21i-j+2k «(iif)
Let, point of intersection be (x, ¥ 2}

. r —xi+yj+zk w(iv)
From equations (iii) and (iv)
x=2,y==1,z=2

~ Point of intersection is (2, -1, 2).
Distance between points (2,-1, 2} and (-1,-5,-10)
is

={(-1-2)% +(-5+1)% +(-10 -2

=B () 4 (12
=J97167142 =169 =13units  Ans.

A factory manufactures two types of screws
A and B, each type requiring the use of two
machines, an automatic and a hand-operated. It
takes 4 minutes on the automatic and 6 minutes
on the hand-operated machines to manufacture
a packet of screws ‘A’ while it takes 6 minutes
on the automatic and 3 minutes on the hand-
operated machine to manufacture a packet of
screws ‘B‘. Each machine is available for at
most 4 hours on any day. The manufacturer can
sell a packet of screws “A” at a profit of 70 paise
and screws ‘B’ at a profit of ¥1. Assuming that
he can sell all the screws he manufactures, how
many packets of each type should the factory
owner produce in a day in order to maximize
his profit ? Formulate the above LPP and solve it
graphically and find the maximum profit.  [6]

Solution : Let the number of packets of screw ‘A’
gmnufactured ina day be x and that of screw B
ey

Therefore, x 20,y 20
Item N];‘;" Mac:me Ma‘g““e Profit
Screw A X 4 minutes | 6 minutes | ¥ 0.7
Screw B v 6 minutes | 3minutes | F 1
Max. time 4 hrs. 4 hrs,
available =240 min. | = 240 min.
Then, the constraints are :
4x + 6y <240 or 2x + 3y <120
6x+3y<240or 2x +y S B0
and total profit,
Z=07x+y
So our LPP will be
Max.Z = 0.7x+y
Subject to the constraints :
2x + 3y 5120,
2x+y <80,
and xyzo

Now, 2x+3y < 120and 2x+y<80

Plotting the points on the graph, we get the

x| 0

60

y | 40

0

x| 0|40

y|80| 0

feasible region OABC as shown (Shaded).
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%:W R Corner points | Value of Z =0.7x +y
ARHHO-80! -+ )
o 8e b1 : C(0, 40) 0.7(0) + 40 =40
[
Eéé{fs e, i B(30,20) | 07(30)+20=41
e = A .
H _‘l_'?_ g “U ; Maximum
SEsic 00y
: A(40,0) | 0.7(40) +0=28
Bahiz0) -
. %%%J)i ; @00 | 0.ZO+0=0
FEE A (400 :
-HE::-:": R TiE N hEEhEET Hence, profit will be maximum if company
S r-l?_ﬁfghﬂ‘ﬂ £ produces 30 packets of screw A and 20 packets
of screw B and maximum profit=¥ 41.  Ans.
L 1
Mathematics 2017 (Out31de Delhl) SET I
Time allowed : 3 hours Maximum marks : 100
SECTION — A Since f(x) is continuous at x = 3
1. If for any 2 x 2 square matrix A, xlifl3f(x) =f3)
80 .
i AY = lim =k
Aladj A) = [0 8}' = x_),sf(x)
then write the value of |A|. [1] (x+3)*-36
= lim e k
Solution : We have, ¥=3 k-
8 0 _ (x+37% -6
S AY = lim —— =
A(adJA"[o 3] 1436 (x+3)-6
As, AfadjA) = |A| T = im x+3+6 =k
3
[8 0]_ [1 o] N i 2=k
08 01 Thus, f{x) is continuous at x = 3; if k = 12, Ans.
On comparing, we get 2
[A] =8. Ans, 3. Find: js"‘—"Max. [
sinx cos x
2, Determine the value of 'k’ for which the .
following function is continuous at x = 3. Solution : We have,
z —
%ﬂ’ 23 J.smzx cos _x _ J‘COS X - sm x dx
f) = * [1] sinx cos x 2sinxcos x
k fX=3 Y _[ cos Zx
gin 2x
Solution : Given, =-2 Icot 2xdx
2 .
(x+3) _36,x;&3 = -log |sin2y| +C
x-3 Ans,
fx) =
k ,x=3 . 4. Find the distance between the planes 2x~y +2z =5
and 5x—2.5y + 5z =20, [1]
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