gfenforat & foru ama fdyr :

GENERAL INSTRUCTIONS TO THE EXAMINEES :

1) weneff Ty 39 J9-uF W AT stfaria: g |

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

compulsorily.

2) @t I L AEE § | |

All the questions are compulsory.

3) eI YA W I ¢ T8 IT-Yfeaeht H & T |

Write the answer to each question in the given answer-book only.
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4) T g1 O 3r=afies @vs &, 37 9fi % I U w1y & 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 ®=R # foreft yew i {fe / st / fatienyme gm
T TE<] WTHT % S I & HE A |
If there 1s 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 I [oT@ & Ia T I HHTH a6 |

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

7) I G 14 8 20 H 37 faeheq fed mw @ |

Q. Nos. 14 to 20 having internal choices.

8) U TEAT 20 UTH YR W &A AT 2 |

Solve Question number 20 on graph paper.
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SECTION — A

1. wgforhed Y |
Multiple Choice Questions.

D A F R R, f(x) = (3-x7) 7, G FG B, Al fof(x) R B
) x3 ) x° ) x 3) 3-x°)

1
If f: R — R be given by f(x) = (3 -x’ )A , then fof(x) is equal to

A) x3 B) x3 C) x D) (3-x3)

i1) sin”! (%J bl &I {11 2

T T T T
) g )z W 2 ) 3
. . 1 ).
The principal value of sin™! | —— | is
i (L) n
T T ki i
A) 1 B) P C) 3 D) >
i) A=[a],,,, T 5 SegE # A

31) m<n ) m>n ) m=n T) T O g T8

A=Ta.]

1S a square matrix, if
j- mxn

A) m<n B) m>n C) m=n D) None of these

, 1 23 3 -1 3 B
1V)€I'%A—L ; JaenB—L 0 2}3&,?1%(% B) gMT

-1 5 3 5 -1 3 2 4 6 {—31
31){560}6){560}1:[){462} Vs 6 2

1 2 3 3 -1 3 .
IfA= and B = , then the (2A — B) will be
2 31 -1 0 2

A—153BS—13C 2 4 6 D{—31
){560}){560}){462})562

[1]

[1]

[1]

[1]
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x*-x+1 x-1
V) 1 T &M 1]
x+1 x+1
A x2-x+2 ¥ xX°+x2-2 H x*-x2+2 9 x>+x*+4
x2—x+1 x-1
Value of will be
x+1 x+1
A) ¥*-x+2 B) ¥*+x*-2 0 xX*-x*+2 D) X*+x*+4
: : d
vi) Zl'f%(2x+3y=smy‘aﬁ,?ﬁd—zw@"'ﬂ [1]
3 2 cosy+3 2
H El ) =2 -
) siny —2 ) cosy —3 ) 2 <) cosy
. dy .
If 2x + 3y =sinYy, thend—xls equal to
A 3 B 2 C cosy+3 D 2
) siny — 2 ) cosy —3 ) 2 ) cosy
.. o -1 1-x> ?ﬁ g
vii) If¢ y = cos ,0<x<1 3, TS B [1]
1+ x? dx
1 2 2 2
<) El g T
) 1+ x? ) 4+x ) 1+ x? ) X +x*
_x? d
Ify=cos_1[i+§2}0<x<l,thend—)}:isequalto
1 2 2 2
A B C D
) 1+ x? ) 4+x ) 1+ x? ) X +x°
viii) T I I s r= 5 Tl W 1 AU FABA H IRAH hl W @ [1]
) 12n ¥) 87 g9) 5w 2) 10%m
The rate of change of the area of a circle with respect to its radius r at
r=5cmis
A) 12w B) 8n C) 5n D) 10xm
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. dx

ix) Isinzxcoszx S 2 [1]
37) tanx +sinx+c¢ §) tanx —cotx+c¢
H) tanx cotx +c¢ €) 2tanx —cot2x +¢

J~ dx |
——— equals
sin?x cos’x “J

A) tanx+sinx+c B) tanx—cotx +c¢c
C) tanxcotx +c D) 2tanx—cot2x +c¢
X) b y2 =4x,y— 39 TG W1 y =3 ¥ R &7 &1 &% B [1]
4 9
H) 2 ) 9 ) g ) S
Area of the region bounded by the curve y2 = 4x, y — axis and the line
y=31is
4 9 9
A) 2 B) 5 C) 1 D) =
: »d%y dy _
xi) WW2XF—3d—X +y=0% Hife & [1]
X
3) 2 ) 1 ) 0 ) uRwTivd &l @
The order of the differential equation 2x? ?1 y_3 jy +y=0is
x?
A) 2 B) 1 C) 0 D) Not defined
xii) = & @ ®H-dt e wfewr afir g 7 [1]
) g §) A ) §9 2) T
Which of the following is a vector quantity ?
A) Time B) Volume C) Force D) Speed
xiii) @ a=1-2] +k, b=—2i+4j+5k 3N c=i-6j—7k *I
TR & 1]
) —4j-k W) 4i-k |) 4j+5k 2 i+4j-k

A ~ N

The sum of the vectors a=1-2j +k, b=— 2i+ 43 +5k and

c=i-6j—7k is

A) —4j-k  B) 4i-k C) 4j+5k D) §+4j-%
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xiv) @fea 5=;+J'A+21A< %Eﬂiéﬂmgﬁﬂ% [1]
1+j+2k 1+j+k ) 2i+j+k 2) i+j+2k
V5 J6 V6 J6

The unit vector in the direction of the vector a =i+ JA +2k is

37) )

i+]j+2k i+j+k 2i+j+k i+j+2k
A) ———— B) —F—— C) ——— D) -~ J_ -+
) 75 NG ) 7o ) 75
. x+1 y+2 z-1 x—-1_ y+1 z+1

xv)aﬁw%@ml—x—_lam_x_z_lw

TEEEq &, al A’ 0 8§ [1]

3) 0 9) 1

g) 2 g) 3

x+1_y+2_z-1

x-1 y+1 z+1

If the straight lines 1 " 1 and Y > 7
are perpendicular to each other, then the value of ‘A’ is

A) 0 B) 1

C) 2 D) 3

xvi) 52 Ui hl T TEE § ¥ ArgesAn for ufaeenfua fehu T g w fepet

T, AT A1 Uil & Il TT 1 B <hl TTRIehdl 8 [1]
1 L 2 !
) 2 BT RURTS 9 g

Two cards are drawn at random without replacement from a pack of 52
playing cards, then the probability that both the cards are black in color, is

A) 1 B) — o = Dy 1
)5 ) 1 ) 102 "
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XVii)

XViii)

7
Ifg A 3R B Waa "W 2 a1 P(A) = 0.3 31 P(B) = 0.4 &I, I
P(A U B) &1 T &M [1]
) 0.58 ) 0.70 g) 0.12 2) 0.10

If A and B are independent events and P(A) = 0.3 and P(B) = 0.4, then
the value of P(A U B) will be

A) 0.58 B) 0.70 C) 0.12 D) 0.10
Jfe ITEl T Tsh ST IDTAT I1AT 8, ol Tcdeh I W HqH 9T T&AT I
o <hl TTRehdT gl [1]
1 1 1
) — ¥) — q9) — 0
) 3 ) 5 ) Y Q)

If a pair of dice is thrown, then the probability of getting an even prime
number on each die will be

1 1 1
A) - B) — C) — D) 0
) 3 ) 12 ) 36 )

2. o e 1 O i

Fill in the blanks.

i)

ii)

sin”! x Ush UHT Heid &, fST&est Wid 21 1]

' is a function whose domain is

sin”
1 2 4
ARfs A=|-1 3 0| &AW 2| 1]
4 1 0
1
The value of determinant A=|-1 3 0] is

4 1
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iii) Tk gREd=siier T o1 fhamr 3 Ot /4. Il X 8 ¢ W1 2 | 89 Hl A=A

WY 9 @ 7, e foharr 10 At wan 7 | [1]
The edge of a variable cube is increasing at the rate of 3 cm/s. The
volume of the cube is increasing at the rate of while the

edge is 10 cm long.

iv) J(2x —3 cos x + e¥)dx = [1]
J(2x = 3 cos x + ¥)dx =

V) e FHIHT %=i:zzwaﬂwsﬁ g | 1]
The general solution of the differential equation %= % s

vi) Tomg3tl P(2,3,0) T Q(~ 1, -2, —4) % e el Td PH Q i T
frefor wfew 2 | [1]

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

3. 3l @S T |
Very Short Answer Type Questions.

2 3
i) ZH%A=L14 _22 ﬂsﬁIB= 4 5|2, @ AB 3@ HIRMC | 1]
2 1
1 -2 3 23
IfA={ }andB= 4 51, then find AB.
-4 2 5
2 1
0 sinat  —cosa
ii) ¥R A=|-sina 0 sinf | 1 " @ HIWT | 1]
coso.  —sinf 0
0 sina. —cosa
Find the value of determinant A = |-sina 0 sinf3 |.
coso.  —sinf3 0
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iii)

vi)

vii)

viii)

SS-15-Mathematics

X d
Elﬁy=—,e _Eﬁ,?ﬁd—yma%”:_ﬂQ|
sin x X

X

, then find ﬂ

Ify=
Y sin x dx

dy
dx

FA1 % T qareal i B Vo avfi/|. 6l @ 8 9 W 8 | gaga 6
e forH G ¥ w¢ T81 @ Sielfeh Brsan 1 ol 2 7

The radius of an air bubble is increasing at the rate of /2 cm/s. At what

Ify=¢e*+ &t +¢*, then find

rate is the volume of the bubble increasing when the radius is 1 cm ?

fereht IcaTe i x FRTEAT o Toshd § W et 3 &9 |
R(x)=13x> +26x + 150 Y& & | €A 37 1 i o x =7 |

The total revenue in rupees received from the sale of x units of a
product is given by R(x) = 13x% + 26x + 15. Find the marginal revenue

when x = 7.
dx
A HifT f—z |
7% —
Evaluate J‘£
\/2X—X2 .

Td x% + y? = a® & T FA HIWT |

Find the area of the circle x> + y2 =a’.

WW%Wy=acosx+bsinx,ﬁmﬁa,be R 3Adsht
2
e dy+y=0wsa% |

ax?
Verify that the function y =a cos x + b sin x, wherea,be Risa
2
solution of the differential equation %#L y=0.
X

[1]

[1]

[1]

[1]

[1]

[1]

[1]
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X) G |fe3 a AT b o TNHTT HA: /3 TH 28 3 a.b=/6 ®, @
a YT b o o= &1 HIUT 1 HIATC | [1]

Find the angle between two vectors a and bwith magnitudes /3 and 2

respectively and a.b=+6.

xi) @ fogatl (2,4, - 5) 3 (1, 2, 3) & B TSI aTell @1 <l fesh—ehiaTeH
1 hHINT | [1]

Find the direction cosines of the line passing through the two points
(-2,4,—5)and (1, 2, 3).

Xil) Teh UNER H q 9= § | IC I8 F1d 8l o S=al 4§ § HH § HH Th sodl
TShI 8, a1 Sl Sl o TSRl B hl T TRkl & ? 1]

A family has two children. What is the probability that both the children

are boys given that at least one of them is a boy ?

RCLCEll

SECTION - B

TS T |
Short Answer Type Questions.

4. Tag FifSu {6 arafaes d@nsti & ag=ad R4 R = {(a, b) : a< b} g
R T9Y R e a2 Tsheh 8 foheg Tmfta 78 & | 2]

Prove that the relation R defined by R = {(a, b) : a < b} on the set R of real
numbers is reflexive and transitive but not symmetric.

| 1
5. <wisu fh sin_1(2x 1—X2)=2sin_lx,——éx£— | 2
v NN 2
| |
Show that sin‘1(2x\/1—x2):2sin‘1 X,——— <X <— .
J2 V2
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10.

11.

12.

13.

11

af xmwm :m Y G A——

2 -1 10
If ){3}+y{ i } :{5 }, find the values of x and y.

Tsh IS 1 &t 1 shifae fores 3 (1, 0), (6, 0) 3R (4, 3) R |

Find the area of the triangle whose vertices are (1, 0), (6, 0) and (4, 3).

2Tlﬁx=cos@—cos2€),y=s.ine—sin29%,?‘ﬁ g—zfﬂﬁﬁﬁm |

Find d—y,ifx=cos9—cos 20, y = sin 6 — sin 20.

dx
2
ﬂﬁy=sin‘1X%,?ﬁ‘q’ﬂ"§Q (l—xz)d—};—xg=0% |
, dx d dx
d
~gin! oy dy
If y =sin " x, show that (1 x)dX2 X 0.

f(x) = 3x*+ 4x> — 12x2 + 12 g Y0 ®o { & LA Iouad 3 A

freqam 7 39 hife |

Find local maximum and local minimum values of the function f given by

fix) = 3x*+4x> — 12x2 + 12.

1-x
dx.

2
X
T B [——dx |
X2
1-x°

Find J

T TqAty H 99 x% + y? = 479 W3l x =0, x =2 ¥ R &= &1 &a%d A

Hifu |

Find the area of the region bounded by the circle X2 + y2 =4 and the lines

x = 0, x = 2 in the first quadrant.

30 THI IqYS F1 ST T BT FEeh Tt Yo "iew a =31+ ) + 4k

R b=i—] +kgm @ T |
Find the area of a parallelogram whose adjacent sides are given by the
vectors a =3i+ j +4k and b=i—j +k.

SS-15-Mathematics
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2]

2]

2]

2]

2]
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«ue -9
SECTION - C
el T T
Long Answer Type Questions :
XZ
14. @ HINY | ——dx | 3
J‘ /X6 + a6 [ ]
2
X
Find | ——— dx.
J. /X6 + a6
AUAT/OR
WMWWW@WWI 219dxl 3]
X J—
Using partial fraction find J- > dx.
<2 _
15. 3AIehal GHIRUT 3—X—5=2yw ST & 1 hIT | [3]
y Yy

: : : : . d
Find the general solution of the differential equation d_X X 2y
y 'y

3AYAT/OR

3AThe FHIHTIT ?+ycotX:2x+chotx(x¢0)aﬂ fafsrse &1 @ HifST |
X

fengsn e b y=03lk ng | 3]
Find the particular solution of the differential equation
dy

d—+ ycotx =2x +x° cotx(x #0) given that y =0 when x :g.
X
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: & N 12 -3 -4 4 12 3 3 -4 12 o <
16' % - T T Ty T Ty T T T Eﬂ?ﬁ t@'l
h 13 13 13 13 13 13 13 13 13
TER T 8 | 3]

12 -3 -4 4 12
Show that the three lines with direction cosines —,—3,—;—,—,3;
3 -4 1 13713 13 13 13 13
355 are mutually perpendicular.
3AAYAT/OR
feufa afewm 21— j+ 4k amet fomg & o areft qom i+ 2j— k1 feun & 9.
Tt [T T e 3T BT T H THHOT J1d HINT | [3]

Find the equation of the line in vector and in Cartesian form that passes through

~

the point with position vector 2i— 3 +4k and is in the direction i+ 23 -k.

17. ¥ fan o 2 7o g1 iEi ol e W U &1 FEAC fim-fie g | gF1 geneT
1 AN 4 B <hl FTRERAT ST ShITT | 3]
Given that the two numbers appearing on throwing two dice are different.
Find the probability of the event, the sum of numbers on the dice is 4.

3AYAT/OR

Teh U8 hl Teh SR ID[AT AT & | TeAT I8 9T YTed T 3 hl 37U & <hl
E¥ 3 I8 W I 9= 99 8 ! F 9§ F%Ud foman e a1 9qrd = geamd

E 3R F &7 2 | [3]

A die is thrown once. If E is the event ‘the number appearing is a multiple of 3’
and F be the event ‘the number appearing is even’, then find whether E and F

are independent.
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SECTION - D

FeeTeres W |
Essay Type Questions.

3 odx
18. f 37— I W 1A HIT | 4]
2 X 1

3
Find the value of I SX .

2X—1

AYAT/OR
I\/3—2X—X2 dx 3 ST | [4]
Find J\/3—2X—X2 dx.

19. Y@-gm S=Y _Zaig X3 _Y=2_ 2735 nen oo i i | [4]
2 2 1 4 1 8
Find the angle between the pair of lines = =Y = % and X=>_y=-2_z-3
2 2 1 4 | 8

AYAT/OR

P %1 T TTd HITT arfes T 1_3X=7y_14=2_3 3t

2P 2
T=TX _¥=5_6-7 g = & | [4]
3p 1 5

-x Ty-14 z-3
2P 2

Find the values of P so that the lines ! and

T=7x y=5 6-z
3P 1 5

are at right angles.
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20. ITE fafer grT e Be z = 4x + y 1 Afwhan 7 F=forRea sEqt &

15

=i A HIT |
x+y<50

3x +y <90
dqrx=20,y=20

Determine graphically the maximum value of the objective function

z =4x +y subject to the following constraints.
x+y<50
3x +y <90
and x>0,y >0
3Yd/OR

T Ty g 3 %o z = 200x + 500y 3 =Ead 7H FHe=fetiad
Sl h =AW I |

x+2y=>10

3x+4y<24
dqrx=20,y=20

Determine graphically the minimum value of the objective function

z =200x + 500y subject to the following constraints.
x+2y2>10

3x+4y<24

and x>0,y =0
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