gfenforat & foru ama fdyr :

GENERAL INSTRUCTIONS TO THE EXAMINEES :

1) wenef Ty 39 J9-uF W AT stfaria: e |

Candidate must write first his/her Roll No. on the question paper

compulsorily.

2) @t I W AEE § |

All the questions are compulsory.

3) TcIeh YA W I ¢ T8 IT-Yfeaeht B & fod |

Write the answer to each question in the given answer-book only.
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4) T ol § srafes @vg g, 37 ot & I us 91y & o |

For questions having more than one part, the answers to those parts are to

be written together in continuity.
5) W U o feedl 9 7S Tk O Rt wehr it Jfe / A / feiemam g9
T f&=) wTr % wod I & wE A |

If there is any error/difference/contradiction in Hindi and English versions

of the question paper, the question of Hindi version should be treated valid.

6) W 1 TN o1& & qd T 1 T a9 0G|

Write down the serial number of the question before attempting it.

7) U HEAT 14 T 20 H AN faehed fed MR |

Q. Nos. 14 to 20 having internal choices.

8) U HEAT 20 UTH U W &A HEAT 8 |

Solve Question Number 20 on graph paper.
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SECTION — A

1. Sgfaehed™ Y& : (i ¥ xviii)

Multiple Choice Questions : (i to xviii)

i) " St fop areafos a@a1eti o Iq<ed R @9 S = {(a,b) :a<b}
BRI IR 8 | Tt ST T =34 i | [1]
31) S e, THEA qAT HshiHeh &
) S e TUT HehTHH @ fehq THINT T2l 3
) S ey aUT FHHA g fohg HehH T8 &
T) STl Taded, 7 wafid & 3 7 € Tshreh B

Let set R of real numbers be defined by relation S = {(a, b) : a <b},
select the correct answer.

A) Sis reflexive, symmetric and transitive

B) S is reflexive and transitive but not symmetric

C) S is reflexive and symmetric but not transitive

D) S is neither reflexive nor symmetric nor transitive

ii) sin (tan 'x), |x| < 1 SR&X graT 8 [1]
X 1
e RS
1 X

:

) 1 RN

sin (tan_lx), x| <1 1is equal to
X 1
1-x° B)

A)

1
©) V1+x? D)

T‘
>
o
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5 2 36
iii)aﬁ:(ery):{o JW(X—y):{O _J%,?ﬁxaﬂ'lﬁ'{%

8 8 1 -2 4 4 )
ol Wb el o

5 2 3 6
fx+y)= 0 9 and (x —y) = 0 1,thenxisequalto

8 8 1 -2 4 4 P
A) {0 8} B) |o 5 C) 0 4 D) {0

x+1 X
v) x x-1 1 7 E
) —1 ) 1 ) (2x- 1) T) (2x* 1)
X +1 X
The value of will be
x—1
A) -1 B) 1 C) (2x2—1) D) (2x2+ 1)
coso. —sina ) N 3
v aAA=] | TIAFA =L, T o FH AH
T T 3n
3) 6 ) 3 q) n Q) EX
cosa. —sina
IfA=] . and A + A’ = L, then the value of o, is
sino.  cosa
A) — B) = o) D) 2~
i ) 3 T 2

SS-15-Mathematics

[1]

[1]

[1]



o ;

d
vi) ﬁy=(2x+1)2_ﬁﬁ,?ﬁd—zw_@’ﬂ 1]
2x +1)°
) 42x+1) ) 22x+1) W) 62x+1) @) %
2 dy .
Ify=(2x+ 1), then xS equal to
(2x+1Y
A) 42x+1) B) 22x+1) C) 6(2x+1) D) B
vii) sin(ax + b) I x & AU EhHA & 1]
31) cos(ax +b) 9¥) (a+b)cos(ax +b)
H) —acos(ax +b) %) acos(axtb)
The derivative of sin(ax + b) with respect to x, is
A) cos(ax +b) B) (a+Db)cos(ax +b)
C) —acos(ax +Db) D) acos(ax+b)
viii) T ga I B =5 T W r % T FABA § giEgdq @ 7 1]
3) 10m 9) 127 g) 87 2 5m
The rate of change of the area of a circle with respect to its radius at r,
r=5cmis
A) 10m B) I2x C) 8= D) 5=
etan_lx
' dx S 1
IX) J‘l-l-Xz * % tan—" x [ ]
) 2x K ) o +c
tan~1x _£ +cC
H) € +C a) (1 + X2)2
. dx equals .
A) 2xe™ *4¢ B) —5*¢
tanflx etan’1 X
C) e +tc D) _(1+X2)2+C
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x)ﬂ%y2=4x,y—$&4®%@Ty=3ﬁﬁi%ﬁW&}ﬁW% [1]
9 9 9
#) 2 @ ) 5 9 3
Area of the region bounded by the curve y2 = 4x, y — axis and the line
y=31is
9 9 9
A) 2 B) 1 C) 3 D) 5
. 2 dzy dy ‘
xi) 3T FHIHWT 2x° —2-—3| == | +y=0 I = 8 [1]
dx dx
) 4 ) 3 ) 2 g) uiTia &l 2
. . . , d’y dy )’ .
The order of the differential equation 2x° ——-3| — | +y=0,1s
dx dx
A) 4 B) 3 C) 2 D) not defined

xii) afe & afes 2 3R b % o BT BT OR A 3. b= |2 xbl,
0 SR & [1]
T 7T
31) 0 q) 2 ) > ) T

If 6 is the angle between any two vectors a and b and |2 b =|a Xb l,
then 0 is equal to

T

A) 0 B) 1 C) g D) n
xiii) I(Jij—l-_](le)-Fk(lXJj 1 uH 2 (1]
)0 ) -1 a) 1 T) 3
The value of ?(3xf<)+3(f<x?j+f((;x3) is
A) 0 B) -1 C) 1 D) 3
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xiv) TomgaTi P(2, 3, 0) T Q (-1, — 2, — 4) ! eI aTel wd P& Q i T®

fese afew 2 1]
) —3i-5] 4k q) 31 +5]) +4k
52

The vector joining the points P(2, 3, 0) and Q (-1, — 2, — 4) directed
from P to Q is

A) —31-5] -4k B) 3i +5] +4k
C) —2;—6j D) w
542

Xv) T @ x adT y — 3F&ql <l eFTedeh fenan & &1 shasr: 30° 990° %
I ST & | T W@ 2 — & <hl GATeHeh {3 o &1 fohaT whior
sARAf ? [1]
T T T
#H) 0° ) 5 ) Q) 3
A line makes an angle of 30° and 90° with the positive direction to x
and y — axis respectively. How much angle will this line makes with

positive direction of the 2 — axis ?

T T T
A) 0° B) E C) 4 D) 3
xvi) A P(A) = 13,P(B) 3ﬁ'{P(A B)——%,?ﬁ P(%)Wﬂﬂ% [1]
4 7 > 4
SO ) 5 ") 5 Q) 3
7 9 4
IfP(A)=13.PB) = and P(ANB)= I then the value of
P(é) is
B
4 7 > 4
A) 9 B) 5 C) 9 D) 7
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xvii) T INER § ¢ 5= & | Il I8 F1d &l foh GHI s=i § § & § FH Th

T AGHT 2, A GHI Tl o TSHI B hI TR & 1]
2 1 1 1
#) 3 Ol @) 5 9 3

A family has two children. If it is known that at least one of the children
is a boy, then the probability that both are boys, is

2 1 1 1

A) 3 B) 0 5 D) 3
xviii) Al A 3R B T@ad g 2 a1 P(A) = 0.3, P(B) = 0.6 8, @ P(ANB) &1

M 2 1]
3) 0.18 ) 0.42 ) 0.12 g) 0.36
If A and B are independent events and P(A) = 0.3, P(B) = 0.6, then the
value of P(ANB) is
A) 0.18 B) 0.42 C) 0.12 D) 0.36

2. T Tl 6t gfd HINT : (i F vi)
Fill in the blanks : (i to vi)

i) sindZ—sin (—% 1 TH 21 [1]
6 2
The value of sin T —sin™ (—lj 1S
6 2
5 2
i) A A=, LB, [2A] = 1]
5 2
If A= , then |2A| =
4 2

iii) f(x)=x"+ax+ 1% Jed B Faua [1, 2] 9€99M 7, da &1 =
e 2 | [1]

If the function f(x) = x> +ax +11is increasing in the interval [1, 2], then
the minimum value of a is

iv) J(cos 2x — e3") dx = : (1]
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v)

Vi)

Wij—erzy:xzw GHTehe T[T 2 |
X
Integrating factor of the differential equation x j—y + 2y = X~ is

X

At TR 4 = 12 j+ 3k F1 R b=2i+ 1k T ¥ = & @
A=

|
If the projection of vector 5 = f_ 2 f+ 31A< on vector ﬁ = 2€+ MAq 1S zero,
then A =

3. 3Afq TEeEs T : (i ¥ xii)
Very Short Answer Type questions : (i to xii)

i)

ii)

iii)

SS-15-Mathematics

afg [x—3]{26x}:0 2, a1 x &1 TF 39 SHIRT |

If [x — 3] {26)(} = (), then find the value of x.

k 2
k<p fop T & fore wwfor |, |t A 31 BT
k 2
For what value of k, the value of the determinant 4 3 1S zero ?

I shl ARl % i i g 3Rl BIsn r s |E {d i, S
r=>5%8H % |

Find the rate of change of the perimeter of a circle with respect to its
radius r, when r = 5 cm.

Teh 3G <l x SHTEAT o folshal B U Fed 3T B30T 8§ R(x) = 2x° + 5x &
Ted & | 59 x = 108 O TG 37 Jd hIfSY | T& e A= (MR)
T gur i TRl eqor feshar <t T8 SgaT o AT Tl 3T %
g I @ F 2 |

The total revenue in Rupees received from the sale of x units of a
product is given by R(x) = 2x” + 5x. Find the marginal revenue, when
x = 10. Where by marginal revenue we mean the rate of change of
total revenue with respect to the number of items sold at an instant.

[1]

[1]

[1]

[1]

[1]

[1]
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v)

Vi)

vii)

10

f(x) = sin(x%) %1 FTHTS Fd I |

Find the derivative of f(x) = sin(xz).
2 2 dy
afg x*—y"=ng, d—Xsn-crﬁﬁm |

. dy o, 2
Find Ix ifx"—y =m.

oA x{l—%) T x o TU Afd3Teaehals (THTRe) JTd <hIfT |

1
Find antiderivative (integral) of the function x (1 - —3j with
respect to X. x

viil) WTy=x, x-3& Td HIfe x =2 & FoR & T &A% F1q HIT |

x1)

xii)

Find the area of the region bounded by the line y = x, the x-axis and the

ordinate x = 2.

o e I 3Tahel THIRT o ford 81 H To=0 3= Ui g
A8 7

In which solution of a three order differential equation there exists no
arbitrary constant ?

TR 2 =2i+3]+k % SR s Tfew 7 HIRA |

Find unit vector in the direction of vector a =2i+3 j+k.

fomg (2, 5, 7) 1 x-31&@ 9 g 71d HIfC |

Find the distance of the point (2, 5, 7) from the x-axis.

Teh UTH ohl 9 91 3BTAT I a1 A H A Ueh g1 fI99 931 9red 8
T ITRIShdT HTd it |

If a die is tossed thrice then find the probability of getting an odd

number atleast once.
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SECTION — B

TEACHS T : (49 13)
Short Answer Type Questions : (4 to 13)

4. A f:R >R ISR B T f(x)=2x+7 V x € R, a1 Tirg hifsre Tk o8 =

Tehehl (one-one) %eld 2|

If f: R —> Ris such that f(x) =2x + 7 V x € R, then prove that it is a

one-one function.

5. cos’ (—%) —sin”' (—%) &1 O fgda sqafs § 31d if |

o 1 a1
Find the value of cos 1(_Ej —Ssin 1(—5J in second quadrant.

e L

1o2] 7|18
Findxandy it2l L 2 ||Y 0]=[® €
maxandy,1 OX 12_18_

7. It I (2, 6), (5, 4) 3N (k, 4) T YT *1 &% 35 T 6 7,
@l k T A F1a I |

2]

2]

2]

2]

If the area of triangle is 35 sq. unit with vertices (2, — 6), (5, 4) and (k, 4)

2]

2]

then find the value of k.
kx +1, x<5
8. dfe f(x)= e R URTIYd e x = 5 W Had &1, di k ol 4
3x-5,gfe x>5
FTd I |
_ kx+1, if x<5 . )
If the function defined by f(x) = , 1s continuous at X = 5,
then find the value of k. 3x-5, if x>5
d
9. Ife sin2x+coszy= 1,‘@, a d_z FTd hITST |

d
If sin’x + coszy =1, then find d_)};
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10. T 99 1 o wam w9 @ 3 9f/3. fl A 9 W R | 7 Fife e Taa
T A% forl T A &g @I 8, 9 B 109t 2 |

The radius of a circle is increasing uniformly at the rate of 3 cm/s. Find the
rate at which the area of the circle is increasing, when the radius is 10 cm.

11. Iex(l—Lde T AN |

2
X X

Find Je" (i - %)dx .
2

12. 9h y=x",X — 31 Td hIfeA x = 1, x =2 T R & T &%t F1d I |

Find the area bounded by the curve y = x%, the x — axis and the ordinates

x=1,x=2.
13. 9 a=i-7j+7k 3K g=3T—2f+2f<,aﬁ ax b| 3 T |
Find |ax b ,ifa=1i-7j+7kand b=3i-2j+2k.
wus - H
SECTION — C

fed ST w9 : (14 9 17)
Long answer type question : (14 to 17)

2
14. mﬁﬁm”ﬁ% dx |
X2
FindJ. 1+2- dx.
9

AYAT/OR

&1 g 71 HIST |

3 xdx

2x% +1°

15. 379hdd GHIHT ?=(1+x2)(1+y2) 1 AT §A A hITIT |
X

J-3 x dx
2x% +1

Find the value of

d
Find the general solution of the differential equation d—y =(1+x*) (1+y?).
X

FHAAUAT/OR
SS-15-Mathematics
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d
FIehed FHIHT log(d—zj=3><+4y 1 forferee gt H1a i | fean g3 &
f, y=03afgx=0 | [3]
d
Find the particular solution of the differential equation log(d—yj =3x+4y.
X

Given that y = 0, when x = 0.

5- +2 X_y_z .
16. Ttz f6 Y@r-gm 7X=y5 =%3ﬁ'{T:5:§ TR A R | 3]
5- +2 X_y_ Zz
Show that the pair of lines AR A g and 7 =75 =3 areperpendicular
—7 -5 1 1 2 3
to each other.
3YA/OR

39 {@1 1 Hiia TR F1d HIC S foeg (-2, 4, — 5) T o] 8 3R @

x+3 y—-4 z+8
= = a; - | 3
3 s p EHTH B 3]

Find the Cartesian equation of the line which passes through the point (-2, 4, — 5)
x+3 y—-4 z+38
3 5 6
17. =g fgzn w2 o6 & ardi 1 Hehd W ed g fim - 7 | gF denet
I 4 8 6T TTfrehar FTd HIRTT | [3]

Given that the two numbers appearing on throwing two dice are different.
Find the probability that the sum of the both numbers is 4.

31UE/OR
AN AN BT | I A T 3 3R 4 Feh 7 & 59 o6 9ot BH

5T 3T 6 kil Tic & | Toret Toh Ot § ¥ Teh Tic Hepredt T8 8 S fop &
T H 3 | 39 o1d hl 1 TTRehdl & fo6 I8 T 9 BY foprefl T8 8 7

Two bags A and B are given. Bag A contains 3 red and 4 black balls, while

and parallel to the line given by

another bag B contains 5 red and 6 black balls. One ball is drawn at random
from one of the bags and it is found to be red. What is the probability that it
was drawn from bag B ?
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FrauTeTs w7 : (18 T 20)

14

T ug -2
SECTION - D

Essay Type Questions : (18 to 20)

18.

19.

3x 1 dx
'[(X 1) (x— 2) (x-3)
(3X—1)dx
x-D(x-2)(x-3)°
3AYAT/OR

9 hiT | [4]

FindI
\/sinx
[—= dx =1 7 3T I |
0 Jsinx ++/cosx
\/sinx

X +\/COSX

dx

Find the value of ! Jsin

Yargm X3 YTl 203 e x4l _y-4_5-7 % e g 3
i | 3 5 4 1 1 )

Find the angles between the pair of lines
x+l y-4 5-z,
1 1 -2
3AYAT/OR
ffeTiaa € 718 T@sti /1, 3R L

?:?+2}—41§+k(2€+3}+61§j

[4]
x+3 y-1 z+3

5—4and

?:3f+3f—51§+p(2f+3f+61§j

o ST =gdad gl F1d i |

Find the shortest distance between the lines /, and /, given by :

?=€+2}—41§+x(2€+3}+61§)

=1

:3?+3§—51§+u(23+3}+611)
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20. 3TrE fafY gRT 3ew %o z = 200x + 500y T =IJaq I FHHfeRad
STaUYl o 3Tid 1 hIFTT | [4]

x+2y>10

3x +4y <24
x>0,y>0

Determine graphically the minimum value of the objective function
z =200x + 500y subject to the following constraints.
x+2y>10
3x +4y <24
x>0,y>0
3YA/OR

FTE Taf¥r g 389 B z = 3x + 4y 1 3ferehan 0 e saaei
% ST [T hITIT | [4]
x+y<3

2x +2y>13

x>0,y>0
Determine graphically the maximum value of the objective function

z = 3x + 4y subject to the following constraints.
x+ty<3

2x +2y>13

x>0,y>0
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