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GENERAL INSTRUCTIONS TO THE EXAMINEES :
1) ofieneff Tevem 1= T9H Us W AR sifHeEa: ford)

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

2) uWft ue w e

All the questions are compulsory.
3) Tk U9 T I &t T3 STR-YEaeht | & fore|

Write the answer to each question in the given answer-book only.
4) 5= gt ® 3=aier @uE g, 37 At % W U 91§ o)

For questions having more than one part, the answers to those parts are to
be written together in continuity.
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5)

6)

7

8)

2
T UF o <t 9 3 TuT § forelt weRr <t 3 / st / fotiene e g W = s
* U @ T T

If there is any error / difference / contradiction in Hindi & English versions
of the question paper, the question of Hindi version should be treated
valid.

TP 1 I forEd | ge 9 1 AT STEed ford |

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

9 HEA 16 @ 22 # anafiek foreked 32 mu Rl
Q. Nos. 16 to 22 having internal choices.

9T T 22 WE TR R A AT 2

Solve Question number 22 on graph paper.
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“ue - A
SECTION - A

1) =gfereda T :

Multiple Choice Questions :

i) WAt egEa (1, 2, 3,4} 9 R = {(1,2), (2,2), (1,1), (4,4), (1,3), (3,3),

(3,2)} g uftenfem w=e R 21 fw mu foemedt # @ @@t s g [1]
) R Tgea qen wufta 2 fheg dehmes T8 2
F) R Toged qen d@ehes ¢ foheg Tmita T8 21
@) R duftm qen dehmes 2 i wgea T8 2
3) R U goud gay 2
Let R be the relation in the set {1, 2, 3, 4} given by R = {(1,2), (2,2), (1,1),
4,4), (1,3), (3,3), (3,2)} choose the correct answer in the given options.
A) Risreflexive and symmetric but not transitive.
B) Risreflexive and transitive but not symmetric.
C) Rissymmetric and transitive but not reflexive.
D) Risanequivalence relation.

i) cosec™'(2) % Y& WA B :- [1]
z 7
AH) > ) 3
z
|) 6 3 w

The principal value of cosec™(2) is :-

3

A) B) %

©

2
z D
6 ) ™
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1 2 3 3 -1 3
A= @en B= | @ (2A-B : 1
iii) L 5 J L . 2}% (2A-B) gm [1]
1 =5 2] (5 6 O]
@ 15 6 of D |1 -5 3
-1 5 3] (-1 3 5]
B s 6 0] A |5 6 0]
1 2 3] 3 -1 3 ,
If A= and B= then, (2A-B) will be :
2 3 1] -1 0 2
1 =5 2] (5 6 O]
N ls5 6 0] Bl 503
-1 5 3] (-1 3 5]
© 15 60 D15 6 0
2 3 |x 3
iv) afe 4 57y s A, AXHAAE: [1]
A 2 a) 0
w1 7)) -1
2 3 |x 3
If 4 5 = 2% 5 : then the value of x 1s :
A) 2 B) 0
C) 1 D) -1
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V) Elﬁ2x+8y=sinx,Fﬁd—z%:

(1]

sin x —2 cosx—2
) 2 E)) I

cosx+2 cosx+2
|) 5 3) 3
If 2x + 8y = sinx, then ﬂ 1S :

dx
sin x —2 B) cosx—2
8 8
cosx+2 D) cosx+2
2 3
vi) FafaRaa o @ fra sl | y = x%e agimm 22 [1]

#) (L,0) q) (2,0
) (2, o) 3) (0,2
In which of the following intervals is y = x?¢™ increasing?
A) (1,0) B) (2,0)
C) (2, —o) D) (0,2)

2

Vi) [ dr mm - [1]
HA) secx—x+c d) secxtanx +c
|) tanx+ x> +c q) tanx—x+c
sec’ x

The value of J. osoc? x dx
A) secx—x+c B) secxtanx+c
C) tanx+x*+c D) tanx—-x+c

SS-15-Mathematics (D&D)

[ Turn Over



6

viil) gem TgAH IR 12 + 1> = 9 A FR g = e B [1]
) Im ) 3z
4
q) ki 3) 3m
4

The area of the region bounded by the circle x> + y* = 9 in the first quadrant is :

A 9 B 3—7[
) 9n ) 4
C o D) 3
) 4 ) 3n
iX) @Ry =4x,y-AATE @y =239 *R e dra B : [1]
H) 2 ) 2
4
2 9
) 3 3) >

Area of the region bounded by the curve y* = 4x, y - axis and the line y =3 is :

A) 2 B) 2
4
o - D) -
) 8 ) 2
ds\’ d’s
X) maﬁlﬂﬂm(—j +35s— =0 Hirom 2 : [1]
dt dt
) 1 | 2
| 3 3 4
, _ , ds\' d’s _
The degree of the differential equation | —~ | + 3s e 0 is
A 1 B) 2
C) 3 D) 4
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xi) afe yRAR afew g w1 ufEm o' g SR A Uw A AfGw @ Ad U " afew

af: [1]
dA) A=1 q) A=-1
1
q) a=|\ g) 4 —W
If d is a nonzero vector of magnitude 'a' and A a nonzero scalar, then Ag is
unit vector if
A A=1 B) A=-1
1
C) a=|\ D) ¢ —m
xii) y - 31e1 &% fep-hrEmE § [1]
31) 0,0,0 ) 1,0,0
|9 0,1,0 g 0,0,1
The direction cosine of y - axis is :
A) 0,0,0 B) 1,0,0
C) 0,1,0 D) 0,0,1
xiii) & fagedt (<2, 4, -5) 3R (1, 2, 3) =i W™ arett W H fGw-wEEa ¢ [1]
3 2 8 3 -2 8
) J70°Y70° V70 RN RN TN
2 -3 8 8 -2 3
RN TANCT AN T RN TRV AT

The direction cosines of the line passing through the two points (-2, 4, -5)
and (1,2,3)1s:

3 2 8 3 -2 8
A) \/%a\/%a\/% B) \/ﬁ?\/ﬁ?ﬁ

2 -3 8 8 2 3
RN AN AN T D) 33 Vi3
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xiv) afe P(A) = 0.8, P(B) = 0.5 siR P(B/A) = 0.4 &, @ P(ANB) ®1 4= & -

[1]

) 032 o) 0.20

|a) 040 3) 0.64

If P(A) =0.8, P(B) = 0.5 and P(B/A) = 0.4, then the value of P(AnB) is :

A) 0.32 B) 0.20

C) 040 D) 0.64

Xv) 52 udi &t Uk TS § ¥ Argesan oA Sfentud fhe e g o feere e, dt gt sl

HTA T T g hY TTRIehaT 8 - [1]
26 52

3) 5 ) E
25 1

q) 51 3) B

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

26
52
25
51

A)

©)
2) f ol i gfd fifw
Fill in the blanks :

i)  sin”'x Uk UHE W g, e wia

ooooooo

sin"!x is a function whose domain is

ooooooooooooo

. _1(. 27[)
sin”'| sin——
3

The value of sin_l(sinz?ﬂj is

SS-15-Mathematics (D&D)
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3)

i)y cos™ [i} B AN ............. 2 [1]
3
The principal value of cos™ (%J 1s

: dy
1v) qﬁ{y:cos\/; gi,?ﬁaamtm ............. '@Tﬂl [1]

d
If y= cos\/_ , then the value of d_ic) will be .

V) U gl B r = 3 3l W o et 9u%e | uREd B s 2l [1]

The rate of change of the area of a circle with respect to its radius r at r =3 cm
is :

vi) TRk o fredt sraee e & e ge d sufn wes sRi Rl e .
T 2l [1]

The numbers of arbitrary constants present in the particular solution of a
differential equation of third order are

vii) ueR wfgw e it wa siftm fag Hurft B 2, o HEAT 2l [1]

A vector whose initial and terminal points coincide, is called

fereTgRIeTh T

Very short answer type questions :

cos@ —siné

1 U T i) [1]

sin@ cos@

. _ cos@ —sinf
Find the value of determinant

sin@ cosé@

i) ERMUTERT S TEE kR (1, 2) 3R (3, 6) Tt e arel [ t duieT [ Siel[1]

Find equation of line joining (1, 2) and (3, 6) using determinants.
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iil) U g i e TWE €9 /@ 3cm/s B R A 97 T 2| 76 R ok 9w e fha
A TS @2 o e 10 A+ R [1]

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.

iv) forg fifte for o e (0, o) ® agEm wer 2 [1]

Prove that the logarithmic function is increasing on (0, o).

V) j(2x—3cosx+e")dx & UH A i) [1]

Evaluate I(Zx —3cosx+ ex)dx.

sin x
vi) I dx =1 AIF ATd hifU) [1]
14+ cosx

sin x

Evaluate I 1 dx

+ cos x

vii) Tenfua Fife 6 wem y = ef + 1, Tawa Tt "' — y' = 0 &1 g 2l [1]
Verify that the function y = ¢* + 1 is a solution of the differential equation
y' =y =0.

vii) g fegatt P(2, 3, 4) iR Q(4, 1, —2) =t et et wfgw ot wea fog 7 i) [1]

Find the position vector of the mid point of the vector joining the points
P(2, 3, 4) and Q(4, 1, -2).

ix) WEW G=20+3]+2k ®, WA p=7+2]+k RV 7 Hfw| [1]

Find the projection of the vector G = 27 +3j + 2k onthe vector p =7 +2j +k .
x) (3d-5b)-(2d+7h) = v 7w Ffeww) [1]

Evaluate the product (367 ~5b ) : (2& +7b ) )
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©us - d
SECTION - B

TS T

Short answer type questions :

4)

5)

6)

7)

8)

forg i fos wg== (1, 2, 3} R = {(1, 2), (2, 1)} g/ wew Wiy R owfva @ feg A
e ¢ 3R T Tk 2 [2]
Prove that the relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1)} is
symmetric but neither reflexive nor transitive.

cos@ sinf ) sin@ —cosé
A Hiteg, cosd| +sin @ _ . [2]
—sin@ cos@ cos@ sind@

o cos@ sind _ sind —cosé
Simplify cos@| . +sind _ .
—sin@ cosé cos@ sinf

5 12 17 [2 1[5 -1
W%L 7}{3 4}{3 4}{6 7] (2]
5 12 17 [2 1[5 -1
P el ) M) e
1 2
aﬂ?ﬁl;a[3 Jaﬂmﬁmaﬁﬁm [2]

1 2
Find the adjoint of matrix L, 4} .

d
afe sin®x + cos’y = 1 @, @t d_ic) Fa i) [2]

d
If sin’x + cos?y = 1, then find d_z
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9) log(cos-ex) 1 x % AU TEhe hifTu| [2]
Differentiate log (cos e’ ) with respect to x.
4 dy
10) wﬁ:x=4t,y=7 %?ﬁamﬁﬁml [2]
d 4
Find —, if x=41,y ="~
dx t

11) fag A fd R # fean man wem f(x) = x° — 322 + 3x — 100 =eimm 21 [2]
Prove that the function given by f(x) = x* — 3x? + 3x — 100 is increasing in R.

12) j sin® xcos’ x dx = WM 7 Rfw| [2]
Evaluate jsin3 xcos’ x dx .

13) T@ X% + )* = ¢° ¥ R &3 1 &FFA A4 i) [2]
Find the area enclosed by the circle x> + y* = a°.

14) T& @@ gy &1 GF%a 7 i, foad sem qend amfew G =7 - j+ 3k 3R
b=2i—-7]+k g feif@ 2| [2]
Find the area of the parallelogram whose adjacent sides are determined by the
vectors G=7 — j+3k and b =2{ —7j+k.

15) waEm U S Wen g e E = {1,3,5),F={2,3} siRG={2,3,4,5]

fe@ P(E/F) 3ir P(F/E) 7 $ifsu) [2]
A fair die has been tossed. Find P(E/F) and P(F/E) for the events E = {1, 3, 5},
F={2,3}and G={2, 3, 4, 5}.
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s -9
SECTION - C
rdsaia I9 ¢
Long answer type questions :
x2
—dx
16) Im 1 W T SR [3]
x2
——dx
Evaluate Im .
gar/OR
I > dX <5 T i) [3]
(x+1)(x+2) b
X
d.
Evaluate I(x+1)(x+2) X,
d
17) 3= e xd—)yc+2y=xz(3€¢0)ammgaamﬁﬁml [3]

: . : . . dy 2
Find the general solution of the differential equation X I +2y=x (X # 0) .

tat/OR
FAIFHA T (' + ) dy — (e — e™) dx = () o AUk FA Jd HhifU| [3]
Find the general solution of the differential equation (e* + e¢™) dy — (e*—e™) dx = 0.

18) R van-gm 7 = (37 +2] -4k )+ A(7 +2] + 2k ) si
7:(55—2})+ﬂ(35+2}+6/€) ¥ wea | 7@ Hi) [3]
Find the angle between the pair of lines given by 7 =(3f +2] =4k |+ A(f +2 +2k)
and 7= (57 = 27)+ u(37 +2] +6k).

rgar/OR
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Fanigy fo forgati (1, -1, 2), (3, 4, —2) & gra 9 @t 3an fogat (0, 3, 2) 3R (3,5, 6) &
A STl W W g [3]

Show that the line through the point (1, -1, 2), (3, 4, -2) is perpendicular to the line
through the point (0, 3, 2) and (3, 5, 6).

19) U uiER # & 5= 81 Afe 98 714 8 fF a3l § @ w0 § W Uk T A 8, a1 e S &
TISHT 1 hl T T 27 [3]

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?

ta/OR
TUeh U <hi Ueh IR IBTAT ST 2| TeT T W 9TH EEE1 3 i 30eed @ &l E ¥ 3 9@ W
TR G §W ¢ i F 8 FEfua foren e @t san o= g E iR F @ 22 [3]

A die is thrown. 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?

Wus - ¢
SECTION - D

e wea ¢
Essay type questions :

20) [|J(1—4x—x)dx w1 mm 1 i) [4]
Evaluate '[4 [(1—4x—x*)dx.

tat/OR

j_llsx“\/xS +1dx = A T Sl [4]

1
Evaluate L5x4 X +1dx.
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21) Ymmedt [ #iR [ % sfre <t =Ean g A it Tk afw e g [4]

?=f+}+l(2?—}+l€)

?=2z°+}—l€+y(3z°—5}+21€)
Find the shortest distance between the lines /, and [, whose vector equations are

?=f+}+l(2?—}+l€)

?=2z°+}—l€+y(3z°—5}+21€)

gar/OR
farmg, Formeht feufar afew 2f — o+ 4k Ao aafew [+ 27— & <t faon & 9 aveht Yen @
T 37 AT €U H THIHT T i) [4]

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

the point with position vector 27 — j + 4k and is in the direction { +2j —k .

22) frafafen =Tt % simia Z = 4y + y H oTore Bl @ sfmwiEm SR [4]
x+y<50,3x+y<90,x>0,y>0

Maximize Z = 4x + y subject to constraints x + y < 50, 3x+y <90, x>0,y >0
by using graphical method.

gar/OR
FrafeiRaa =aie & st Z = 3x + 2y &1 st fofer @ siftreratfieo fivm) [4]
x+2y<10,3x+y<15 x>0,y >0.

Maximize Z = 3x + 2y subject to constraints x + 2y < 10, 3x + y<15,x>0,y >0
by using graphical method.

> > >
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