This Question Paper consists of 33 questions [Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 14 printed pages and a Graph sheet.
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General Instructions :
1 Candidate must write his/her Roll Number on the first page of the Question Paper.

2 Please check the Question Paper to verify that the total pages and total number of questions
contained in the Question Paper are the same as those printed on the top of the first
page. Also check to see that the questions are in sequential order.

3 Making any identification mark in the Answer-Book or writing Roll Number anywhere
other than the specified places will lead to disqualification of the candidate.

4 Write your Question Paper Code No. 63/0SS/1, Set-[A] on the Answer-Book.

5 (a) The Question Paper is in English/Hindi medium only. However, if you wish, you
can answer in any one of the languages listed below :

English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu,
Marathi, Oriya, Gujarati, Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit
and Sindhi.

You are required to indicate the language you have chosen to answer in the box
provided in the Answer-Book.

(b) If you choose to write the answer in the language other than Hindi and English,
the responsibility for any errors/mistakes in understanding the question will be yours
only.
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AT 33T :

1

2

el 9eT-UF &% UEd Y WX UM A orEsd fad |

FUAT G-I Bl W@ « 6 G-I & HA gOf qUT YA H IaN o G & e
TIH U % Y S BU 5 | 3@ 9 Bl G W B A b UL BB €9 H § |

ST-gRaeT # wEaH-fag a9 stgar Mk @t & afafea wel W sgedie o
gl Bl SErg FEqAr WA |
SO STX-GRASAT T Y9705 @l IS F& 63/0SS/1, ¥e-[A] T |

(@) WU had /ST H T | R N, Il ow a® o T & 6 T
9T § SR < Ghd o
sish, R, 9, demel, €@, afttd, A@ded, &S, d, A, Stedr, eI,
®ipoll, AT, SmEafyar, YU, HHR, &hd iR e |
FUAT IT-YRawr ¥ e U Sfem ¥ fae 6 omw few W § s fiw @ R
(@) afy oy =< ud ooy & wrfafied frdl o v # SoX T ¥, a1 wesl @
e ¥ TN A FRAl | Tafaal @ el daw st BRM |
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MATHEMATICS

(wfor)

311)
Time : 3 Hours] [Maximum Marks : 100
gy : 3 "ol [quie : 100
Note : (i) This question paper consists of four Sections, viz., 'A', 'B, 'C' and 'D'

containing 33 questions.

(i1)) Question Nos. 1 to 10 in Section 'A' are multiple-choice questions (MCQ).
Each question carries 1 mark. In each question, there are four choices (A),
(B), (C) and (D) of which only one is correct. You have to select the correct
choice and indicate it in your Answer-Book by writing (A), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these questions.

(iii)) Question Nos. 11 to 16 in Section 'B' are very short-answer questions and
carry 2 marks each.

(iv) Question Nos. 17 to 28 in Section 'C' are short-answer questions and carry
4 marks each.

(v)  Question Nos. 29 to 33 in Section 'D' are long-answer questions and carry
6 marks each.

(vi) All questions are compulsory. There is no overall choice, however, alternative
choices are given in some questions. In such questions, you have to attempt
only one choice.

fRr: () O U= A Pa 33 e ¥, AR @Sl ‘o, ‘¥, W aw T H fovia ¥

(i) |- ® T W@ 1 ¥ 10 I SEAIbedd 99T &, o yde & g 1 o
Freifa 31y 999 § (A), (B), (C) @91 (D) TR faeeey faw 7w ¥, R &8 us
TE ¥ | ST |l foeheq g & qun oTuel Sa-gRawt ¥ (A), (B), (C) sterEn
(D) < W21 &, TAX & WU H @A ¥ 13T YA b IAX o & o B i
g Tl e S|

(i) @oE—‘a’ § U T 119 16 T 3 TY—IAUT YT & qUT YA % 2 3k ferffea
g

(iv) |UE—W ¥ U €A 17 ¥ 28 T TY—IAUT U & AT U & 4 37 Freifea ¥

(v) @UE—T H Uy T 29 ¥ 33 T Ad-STLT W9T & TAT UAH & 6 37k Feifia T

(vi) |l g afrEd ¥ | gof ge-uw F famer T2 %, TR ot 3w weel ® eridfa
fomed T W @ U H W oMUl UH ¥ fumed @ B T |
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SECTION - A

gz — |

1 If 4 is a square matrix of order 3x3 and |4|=35, then the value of 1
|-44| is

e A Tk 3x3 HA B T AT § X [4|=5, A |44 &1 997 7 :

(A) 20 (B) —20
(C) 320 (D) -320
2 If f:R—R is defined by f(x)=xT_1, then (fof)(x) is - 1

SRR W (=250 e @ @ (o)) ¥ -

x—3
2

A (B)

3  The interval, in which the function f(x)=sinx, xe(0,2n) is decreasing, is 1

5 ora, fred we f(x)=sinx, xe(0,2n) TEEW ¥, ¥ :

3

@ [0.3] ® (53

(€) (0.7) (D) (m.2m)
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4  The principal value of cos_l(—g) is — 1

cos 1(—@) Dl Y HI1 % :
A 2 ® =
© % o

3 2
2 2 4
5  The degree of the differential equation (?] —Z(d—y] —(d—y) +1=0 is 1

3 2 4
STIRA  THIH LT [ﬂ] —2(&] —(d—y) +1=0 & HIfe T :

dx? dx? dx
(A) 1 B) 2
©) 3 (D) 4

_ 2x+43

6 The derivative of the function f(x)= It s at y=0 1S : 1
=0 9T ®ad f(x)=2x+3 BT STIHBAST &
r= 4x+5
1
(A) -2 B) 5
2 22
© -35 D) 3
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7  The value of k£ for which the planes 2x—y+3z-1=0 and 2x+ y+kz+3=0 1

are perpendicular to each other is

k@ a9 9 W g9q@ 2x—py+3z-1=0 T 2x+y+kz+3=0 T T=aq

3 %
(A) 0 B) 1
© -1 D) 3
a
8 If J3x2dx=8, then the value of a is : 1

0

a
afy J.3x2dx:8, IR 1
0

(A) -2 B) 2
© 1 D) -1

9  Contrapositive of the statement “If a number is divisible by 6, then it is 1
divisible by 3 is -

(A) If a number is not divisible by 3, then it is not divisible by 6.
(B) If a number is not divisible by 6, then it is not divisible by 3.
(C) If a number is divisible by 6, then it is not divisible by 3.
(D) If a number is divisible by 3, then it is divisible by 6.

DU ‘gl B gEm 6 ¥ fawifad e &, o 98 3 9 off fawifya e ¥ @
glaerTHs & -

(A) afs &% e 3 ¥ fawfig & &, @ 98 6 ¥ o fywfwa & o
(B) aft »i3 d@en 6 ¥ fawfaq &0 st, @ 98 3 & 1 fgwifwd = e |
(C) aft »i3 dem 6 ¥ fawife srar %, @ 98 3 & 1 fawifva =& er |
(D) 3afx ®E e 3 § faaifg e &, @ 98 6 & off fawa e |
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10 The slope of the normal to the curve y=4x>—-3x at x=—1 is 1

x=—1 W Tk y=4x>—3x & = B JaUEr 2

1

(A) -1 B) -5
©) 9 (D) -15
SECTION - B
g — q
11 If y=x*_-10 and x changes from 2 to 1.99, what is the approximate 2

change in y ?

Ay =x*—10 T x, 2 W UREfid BT 1.99 B W0 §, @ y # " ahEi
MA@ BT |

OR / et

If the radius of a circle is increasing at the rate of 3 cm/sec, at what rate
is its area increasing when its radius is 12 cm ?

g forel g9 & B 3 SWA®rs & W ¥ Todl §, O 9% AABA b Sod
@ I R TRN, W 3He Brewm 12 W oy 7

12 Find the area of the triangle whose vertices are (—2,-3).(3,2) and (-1,-8). 2

s @1 dFwa wa @ifwe fraes o (-2.-3).(3.2) Tar (-1.-8) ¥ |

13 Find the vector equation of a line passing through the points (1,-1,2) 2

and (3,4.-2).

figatf (1L,-12) dqar (3,4,-2) & THY W A @1 B GRS THBOT T
HINTT |
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14 p:-5 is less than 6 2

g:-5 1s less than —2

are two statements. Write the compound statement with ‘And’ and check its validity.
p: W@ -5, €@ 6 ¥ Bl ¥

q: d@ -5, @@ -2 ¥ BRI %

Y 3 BUF | HAed S W YA Bd g Y U faRey qem sEel e

B TG HINT |

15 Verify Rolle's theorem for the funciton f(x)zxz —6x+5, x€ [1, 5]. 2

T f(x)=x*—6x+5, xe[l,5] & T IS F WE B FAOA DY |

16 Show that the points 4(2,3.4), B(5.8,7) and C(-1,-2,1) are collinear. 2
frawy % &g 4(2.3,4), B(5.8.7) qar C(-1,-2,1) €@ ¥ |

SECTION - C
g — 9

17 Find the value(s) of x such that — 4

1 3 2
I x1]|2 5 1]|2]|=0
3 2

15 X

X % WA S e, Bed fe -

1 3 2
1 x1]|2 5 1]|2]=0
3 2

15 X
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18 Using properties of determinants, prove that 4

1

1
o Y |=(a—-B)(B-v)(v—a)(c+B+7)
3 3

o’ By

= -

w

AR % T w YER HRA gU, fag Hifie fe -

1
v [=(o=B)(B-7)(v—o)(o+B+7)
o By

OR / 1@
Solve the equation for x :
xX+a X X
X x+a x |=0, a#0
X X xX+a
x & T e '@ BT
X+a X X
x x+a x |=0,a#0
X X X+a
19 Solve : 2tan”'(sinx)=tan"! (2secx),x¢% 4

T HINT 2tan”! (sinx) = tan ! (2 sec x), X # g
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20 For what values of a and b, the function 4

X3 a4 i x<3
|x—3]

F(x)=<a+b, if x=3
X3 oh if x>3
lx=3

is continuous at x=3 ?

aqa b & 1 7l & U wee

X 3+a g x<3
lx -3

f(x)=<2a+b, I x=3
li 3|+2b g x>3

¥x=3 U gad & ?

21 If y=x*"*4(cosx)*, then find % 4

: d
A y=x""% 4 (cosx)” T, @ d_i MA@ BN |

_ J‘ 6x+7
22 Find : m 4
J‘ 6x+7

OR / styan
Find : jsinx sin 2x sin3x dx .

=d %Ii?ﬂq : Jsinxsin2xsin3xdx
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23 Solve the differential equation : 4
(tan_ly—x)dy= (1+y2)dx
HABHA FHBIO BA DT -

(tan_1 y—x)dy=(1+y2)dx

%

- = - =
24 If Zx3=2x?,3¢3 and p # ¢, show that p=c +Na., 4

for scalar ) .
TR axbeaxc. az0 T b#c. d 9ET Bh A aRw )\ % R

%
b

ol

—>
= a -

+A

25 Find the distance between the point P(6.5,9) and the plane determined 4

by the points 4(3,-1,2), B(5.2,4) and C(-1,-16).

fargett 4(3,-1.2), B(5,2.4) qa C(-1,-1,6) ¥ &6 9N @ g9aa a1 &g
P(6.5.9) & S W TU TG BT |

26 Find : sz sin~! x dx . 4

A HINT szsin_lxdx

2
27 1f x=aft+sint). y=all-coss). find L2, 4
dx

2
afg x:a(t+sint), y=a(1—cost), @ d”y Sid El'fli?ﬂQ |

afx2

63/0SS/1-311-A | 11 ﬁ [ Contd...

Unnati Educations
9899436384, 9654279279



28 Find the coordinates of the point where the line through the points 4

A(3,4.1) and B(5.1.6) crosses the XY -plane.

fagatt 4(3,4,1) ok B(5.1,6) & @™ ol X@l, XY -d@ &I W&l &l §
g fog & feaw s &ifmg |
OR / 3t

x=2 y+1 z-2

3 1> intersects

Find the coordinates of the point where the line

the plane x—y+z-5=0. Also, find the angle between the line and the plane.

. . 2 y+l z-
wq farg & Frdaties s AT et Tan x32:y4 :222 qOAA x—y+2z-5=0

B Tlawe Bl & | @1 dUT gHAA & 9 @l Bl A T B |

SECTION - D
Yls — ¢
29 Using matrices, solve the following system of equations : 6

x+2y-3z=-4
2x+3y+2z=2
3x-3y—4z=11
STegEl Wl WA Hid Y, e wew fe @ e @i
x+2y-3z=-4
2x+3y+2z=2

3x-3y—-4z=11
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30 Let N denotes the set of all natural numbers. Show that the relation R on the 6
set NxN defined by (a.b)R(c.d) < ad(b+c)=bc(a+d)¥(a,b).(c.d)e NxN
is an equivalence relation.
A9 @Y N @ Wipd dEIell % e Bl Uhe Hal © | q9Msu 6
Tgead NxN @ T &89 R S (a,b)R(c.d) < ad(b+c)=bc(a+d)V(a,b),

(c.d)e NxN aru a3, os quged @4 § |

OR / stgn

Let f:R" —[-5,) be a function defined as 7 (x)=9x>+6x—5. Show that

f is invertible. Also find the inverse of f. Hence, find r=1(3).

fiRY >[-5,0) M f£(x)=9x2+6x—5 R URAMNGT T % & | 39i5¢ {6

T f GOhHUE & | B £ @ giaaE 1 T dieg den s e 401 (3) '
BT |

31 Show that the right circular cylinder, open at the top, and of given 6
surface area and maximum volume is such that its height is equal to
the radius of its base.

g9z for T 1T g amwhe qUT SfHedd A 9| S ¥ gd Th agdd
AT DB HAE SEh HUR D BT F qWE T

OR / tan

Find all those points on the curve y=4x>—2x> at which the tangents drawn

to the curve pass through the origin.

E[a;y=4x3—2x5WW%W%@WWWW“@%@WQ&
@ g fog ¥ e i w o
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32 Draw a rough sketch of the curves y=cosx and y=sinx in the interval 6

{0, %} and using integration, find the area enclosed between these curves

and the x-axis.

bl y=cosx TUT y=sinx &H A<AA [O,ﬂ H 6 Whd Wi qUl gHha

B TART B BT 3T Hhl QT x—H& & A R &F & &9%d A dig |

33 A small firm manufactures gold rings and chains. The total number of 6
rings and chains manufactured per day is atmost 24. It takes 1 hour to
make a ring and 30 minutes to make a chain. The maximum number of
hours available per day is 16. If the profit on a ring is ¥ 300 and that
on a chain is ¥ 190, find the number of rings and chains that should be
manufactured per day, so as to earn the maximum profit. Make it as a

linear programming problem and solve it graphically.

THh BRI BH M B Al 9 I SR 5 | UH o H pa Pt stfaean
24 Siyfeat 8 o §9E S Wbl ¢ | U SF[Sl 99N § 1 €l 991 Ue 9T a9
7 30 fife @ ¥ | ®M T % fau uiiieT 16 @ 2 Iuwey € | Ak uw e
X % 300 qoT W o9 WX T 190 @ AW BT ¥, A S @iy e st @
A & T 38 ®H @ Uidied fpael offffedt @ =@« M ey | S9@I (E®
TR 9@ §9T6L ATH EIRT & BT |
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This Question Paper consists of 33 questions [Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 14 printed pages and a Graph sheet.

39 Y- 7 33 weA [@ue-a1 (10) + @ve-9 (6) + @4 (12) + @=-3 (5)] qor 14 gfea g
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Roll No. Code No. 63/0SS/1
I HE .
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MATHEMATICS
(wrfora)
(311)

Day and Date of Examination

(avem =1 Tt 7 i)

Signature of Invigilators 1.

(Frivera & wER)

General Instructions :
1 Candidate must write his/her Roll Number on the first page of the Question Paper.

2 Please check the Question Paper to verify that the total pages and total number of questions
contained in the Question Paper are the same as those printed on the top of the first
page. Also check to see that the questions are in sequential order.

3 Making any identification mark in the Answer-Book or writing Roll Number anywhere
other than the specified places will lead to disqualification of the candidate.

4 Write your Question Paper Code No. 63/0SS/1, Set—[B] on the Answer-Book.

5 (a) The Question Paper is in English/Hindi medium only. However, if you wish, you
can answer in any one of the languages listed below :

English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu,
Marathi, Oriya, Gujarati, Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit
and Sindhi.

You are required to indicate the language you have chosen to answer in the box
provided in the Answer-Book.

(b) If you choose to write the answer in the language other than Hindi and English,
the responsibility for any errors/mistakes in understanding the question will be yours
only.

63/0SS/1-311-B | 1 ﬁ [ Contd...

Unnati Educations
9899436384, 9654279279



AT 33T :

1

2

el 9eT-UF &% UEd Y WX UM A orEsd fad |

FUAT G-I Bl W@ « 6 G-I & HA gOf qUT YA H IaN o G & e
TIH U % Y S BU 5 | 3@ 9 Bl G W B A b UL BB €9 H § |

ST-gRaeT # wEaH-fag a9 stgar Mk @t & afafea wel W sgedie o
gl Bl SErg FEqAr WA |
AT TA-GRAH TX UT-UF B BIS G&AT 63/08S/1, ¥e-[B] ford |

(@) WU had /ST H T | R N, Il ow a® o T & 6 T
9T § SR < Ghd o
sish, R, 9, demel, €@, afttd, A@ded, &S, d, A, Stedr, eI,
®ipoll, AT, SmEafyar, YU, HHR, &hd iR e |
FUAT IT-YRawr ¥ e U Sfem ¥ fae 6 omw few W § s fiw @ R
(@) afy oy =< ud ooy & wrfafied frdl o v # SoX T ¥, a1 wesl @
e ¥ TN A FRAl | Tafaal @ el daw st BRM |
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MATHEMATICS

(wfor)

311)
Time : 3 Hours] [Maximum Marks : 100
gy : 3 "ol [quie : 100
Note : (i) This question paper consists of four Sections, viz., 'A', 'B, 'C' and 'D'

containing 33 questions.

(i1)) Question Nos. 1 to 10 in Section 'A' are multiple-choice questions (MCQ).
Each question carries 1 mark. In each question, there are four choices (A),
(B), (C) and (D) of which only one is correct. You have to select the correct
choice and indicate it in your Answer-Book by writing (A), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these questions.

(iii)) Question Nos. 11 to 16 in Section 'B' are very short-answer questions and
carry 2 marks each.

(iv) Question Nos. 17 to 28 in Section 'C' are short-answer questions and carry
4 marks each.

(v)  Question Nos. 29 to 33 in Section 'D' are long-answer questions and carry
6 marks each.

(vi) All questions are compulsory. There is no overall choice, however, alternative
choices are given in some questions. In such questions, you have to attempt
only one choice.

fRr: () O U= A Pa 33 e ¥, AR @Sl ‘o, ‘¥, W aw T H fovia ¥

(i) |- ® T W@ 1 ¥ 10 I SEAIbedd 99T &, o yde & g 1 o
Freifa 31y 999 § (A), (B), (C) @91 (D) TR faeeey faw 7w ¥, R &8 us
TE ¥ | ST |l foeheq g & qun oTuel Sa-gRawt ¥ (A), (B), (C) sterEn
(D) < W21 &, TAX & WU H @A ¥ 13T YA b IAX o & o B i
g Tl e S|

(i) @oE—‘a’ § U T 119 16 T 3 TY—IAUT YT & qUT YA % 2 3k ferffea
g

(iv) |UE—W ¥ U €A 17 ¥ 28 T TY—IAUT U & AT U & 4 37 Freifea ¥

(v) @UE—T H Uy T 29 ¥ 33 T Ad-STLT W9T & TAT UAH & 6 37k Feifia T

(vi) |l g afrEd ¥ | gof ge-uw F famer T2 %, TR ot 3w weel ® eridfa
fomed T W @ U H W oMUl UH ¥ fumed @ B T |
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SECTION - A

s — A
sin10° —cos10°|
1 The value of <in80° cos80° | 18 1
sin10° —cos10°
sin 80°  cos 80° F A E
A) 0 B) 1
(C) 90° (D) 70°
2 The principal value of cos_l(—g) is — 1
cos_l(—gj & g AN ¥
Ry -7
A) = ®B) —
T n
© < D) =

2x+3

3 The derivative of the function f(x)= It s at y=0 1S : 1
_o0 W e F(0)=2253 @ srmas ¥
r= 4x+5
1
(A) 2 ®)
2 22
© -35 D) 3
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a
4 If j3x2dx=8, then the value of a is : 1
0

a
afg J.3x2dx=8, WA ad AT T
0

(A) -2 (B) 2
€ 1 D) -1
5  The slope of the normal to the curve y=4x>-3x at x=—1 is 1

x=—1 W d%h y=4x"-3x & AT & yauar ¥

1

(A) -1 B) -3
<€ 9 (D) -15

6 If f:R—R is defined by f(x)=xT_1, then (fof)(x) is - 1
A SRR W S(0=200 g e & @ (o)) ¥ -
A) x;l ®) x53
©) x;2 D) x;3

7  The interval, in which the function f(x)=sinx, xe(0,2n) is decreasing, is 1

E o, fEd wad f(x)=sinx, xe€(0,2n) TEAR ¥, ¥ :

3
@ [0.3] ® (5%
) (0.m) (D) (m2m)
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dzy > d2y ’ 4
8 The degree of the differential equation dx— -2 —= —(—) +1=0 is 1

3 2 4
TR FHIH T (&] —2[d—2yj —(d—y) +1=0 & Bt ¥ -

dx2 de dx
A) 1 B) 2
€ 3 D) 4

9  The value of k£ for which the planes 2x—y+3z-1=0 and 2x+y+kz+3=0 1

are perpendicular to each other is

k@ A 9 0 99ad 2x—y+3z—-1=0 T 2x+y+kz+3=0 T T&Iq

g %
(A) 0 B) 1
©) -1 D) 3

10 Contrapositive of the statement “If a number is divisible by 6, then it is 1
divisible by 3™ is -

(A) If a number is not divisible by 3, then it is not divisible by 6.
(B) If a number is not divisible by 6, then it is not divisible by 3.
(C) If a number is divisible by 6, then it is not divisible by 3.
(D) If a number is divisible by 3, then it is divisible by 6.

HU Il B dew 6 ¥ faufig e B, o 98 3§ off fawfya @ & @
giqeATEs T -

(A) afk &% e 3 § fawlm <& &, @ a' 6 ¥ fawiv & @@ |
(B) aft &% @ 6 § fawifg & &, @ 98 3 @ 0 fywfwa & o
(C) aft »E d&m 6 & fawifeg sl &, @ 98 3 & 1 fawifwg =& er |
(D) afk &% e 3 ¥ fowii o & @ @' 6 ¥ F frwii |
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SECTION - B

e — q

11 If y:x4—10 and x changes from 2 to 1.99, what is the approximate 2
change in y ?
e p=x?—10 T x, 2 ¥ IRERTT BB 1.99 & W@ ¥, @y H @i afiad|
9 El'glleﬂQ |

OR / 3tan

If the radius of a circle is increasing at the rate of 3 cm/sec, at what rate
is its area increasing when its radius is 12 cm ?

gl fordl ga @ oo 3 SHI/A®vs & X Todl §, O A% &ARA b T
@ T F BN, S @l Bewr 12 @ % 7

12 p:-5 is less than 6 2
g:-5 is less than —2
are two statements. Write the compound statement with ‘And’ and check its validity.
p: W@ -5, e 6 ¥ B ¥
q: W@ -5, @@ -2 ¥ Bl ¥
TH T HUA T WA 8T W WA & gty wee faRaw qem @ dean
B S BT |

N

13 Find the distance of the point with position vector 2?+}—k from 2

— A N A
the plane r'(i—2j+4k):9-

firg Fraar Refy afeer 27+ -k ¥ @ woaw 7.(?_z}+4;2)=9 ¥ T T
BT |
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14 Show that the points 4(2,3.4), B(5.8,7) and C(-1,-2,1) are collinear. 2

frage f5 frg 4(2,3.4), B(5.8,7) @ C(-1,-2,1) @@ ¥ |

15 Find the area of the triangle whose vertices are (-2,-3).(3,2) and (-1,-8).2

Brys @ eeme W et e o (—2.-3).(3,2) qar (-1,-8) ¥ |

16 Verify Rolle's theorem for the funciton £(x)=x?—6x+5, xe[L,5]- 2

B f(x)=x2—6x+5, xe[l,5] & T A & wE Fw FAOH B |

SECTION - C
g — q
-1
17 For A4=| 2| and B=[-2 -1 -4], verify that (4B)'=B'A". 4
3
1
g A=| 2| @ B=[-2 -1 -4] ¥, @ Hafyq #9Q &% (4B)'=B'4".
3
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6x+7
—5)(x—4)

18 Find : IJ(x

6x+7

. dx
W HTT J.\/(x—5)(x—4)

OR / st¥an

Find : Isinx sin 2x sin3x dx .

=T aﬁllhq : Jsinxsin2xsin3xdx

20 Solve the differential equation : 4
(tan_1 y—x)dy = (1+y2)dx
HIDA TFHBLT TA HINT -

(tan_1 y—x)dy = (1+y2)dx
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2
21 If y=sin(sinx), prove that u+tanxd—y+yc:os2x:0 4

dx? dx

2
dy +tanxﬂ+ycos2 x=0
di? dx

afy y=sin(sinx) ¥, @ Rrg Hfg

- - -
22 If , show that p=c +Aa., 4

e
c, a

axb=ax *

for scalar ) .

R axb-a . G aviEn B PeE eitw ) ¥ R

X

%
b

ol

—
= a

+A

23 Find the distance between the point P(6.5,9) and the plane determined 4

by the points 4(3,-1,2), B(52,4) and C(-1,-16).

fomgat 4(3,-1,2), B(5,2,4) qan C(-1,-1,6) & Tt 99 a0l GHAW qom farg
P(6.5,9) & ¥ & T F@ HNAT |

2
24 1f x=afr+sint). y=a(l-coss). find L2, 4
dx

2
afg X=a(t+SiIll‘), y=a(l-cost), ar d;’ A BT |
dx
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25 Using properties of determinants, prove that 4

1
o

=(o=B)(B-v)(v—a)(o+B+v)

- =

1
Y
0(3 B Y3’

W

ARfel & TUEH B TERT BId §Y, e wiwig fe -

1 1 1
o B v
Oc3 B3 ,Y3

=(a=B)(B-v)(v-a)(a+p+v)

OR / 3yt
Solve the equation for x :

xX+a X X

X x+a x [=0, a#0

X X xX+a

x & [T e '@ ST

X+a X X

X x+a x [=0, a#0

X X xX+a

26 Find : .[excosxdx. 4
M@ BT jexcosxdx
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27 Find the coordinates of the point where the line through the points 4
A(3,4.1) and B(5.1.6) crosses the XY -plane.

fagatt 4(3,4,1) ok B(5.1,6) & fr@m ol X@r, XY -da@ &I W&l &l §
g fag % Freoie 9@ @R |

OR / et

x-2 y+l z-—
3 4 2

the plane x—y+z-5=0. Also, find the angle between the line and the plane.

Find the coordinates of the point where the line 2 intersects

. . 2 y+l z-
v firg & Prdsties st FfTg i Y x32=y4 :222 U x— y+z-5=0

B Fawe Bl & | @1 qUT gHAA & 9 @Bl e A T B |

28 For what values of a and b, the function 4
XT3 4 if x<3
|x 3]
f(x)=<2a+b, if x=3
23 0h if x>3
|x 3]

is continuous at x=3 ?

aqa b & T 7l & [T wew

x—_3+a, I x<3
|x - 3]

f(x)= a+b> q—&{x=3
X223 op afr x>3
|x -3

x=3 U gad & ?
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SECTION - D
g — ¢

29 Show that the right circular cylinder, open at the top, and of given 6
surface area and maximum volume is such that its height is equal to
the radius of its base.

3IMEU 6 foU T U dEwd qoT Sifusad STEad O Ut 9§ G Uk aRgai
YA B HUZ ITb SNER B Broar & IOEX T

OR / stan

Find all those points on the curve y= 4x> —2x° at which the tangents drawn
to the curve pass through the origin.

@ y=4r’ -2 W R aF T Rrg T BT BEE 9w W Ee T st
ar qw g ¥ dwt o A&

30 Using matrices, solve the following system of equations : 6
x+2y-3z=-4
2x4+3y+2z=2
3x-3y—4z=11
Sl B VAN B g, P @l frm B e B
x+2y-3z=-4
2x+3y+2z=2
3x-3y—4z=11

31 A small firm manufactures gold rings and chains. The total number of 6

rings and chains manufactured per day is atmost 24. It takes 1 hour to
make a ring and 30 minutes to make a chain. The maximum number of
hours available per day is 16. If the profit on a ring is I 300 and that
on a chain is ¥ 190, find the number of rings and chains that should be
manufactured per day, so as to earn the maximum profit. Make it as a
linear programming problem and solve it graphically.
TH B BH GH B SNfedl I I TG ¢ | UH f&F W PA T Sftusmad
24 siyfeat o O S W WAl € | U SF[Sl a9 ¥ 1 ¥ q°1 U AT a9
# 30 e @ ¥ | M HE % foe wfafes 16 52 & Iuwed ¥ | Aic T SR
T % 300 qoT W B9 WX X 190 @1 AW BT ¥, A S @iy fh st @
N % MU 3@ wH @ wfafe fea eiffen @ 9N 9T wfRw | gEel YRaw
TS O9Q0 S W% E 86 HINT |
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32 Draw a rough sketch and using integration, find the area bounded by 6
the circle 32 =25-x2.

Th Th &hdl @i Y 3 e bl YA & Y, g 2 =25—x2 & B
&5 B AABA A BT |

33 Let N denotes the set of all natural numbers. Show that the relation R on the 6
set NxN defined by (a,b)R(c.d) < ad(b+c)=bcla+d)V(a.b),(c,d)e NxN

is an equivalence relation.
A9 Wife N @l wipa demel & §gTad Bl ke wIal & | q9ifzu R
g NxN T Ush 949 R Sill (a,b)R(c,d)<:>ad(b+c)=bc(a+d)V(a,b),

(c.d)e NxN a0 it ¥, os quged €9 ¥ |

OR / et

Let f:R" —[-5,) be a function defined as f(x)=9x>+6x—5. Show that

f is invertible. Also find the inverse of f. Hence, find £#~1(3).

fiRY 5[-5,00) M f£(x)=9x2+6x—5 R URAMNGT T %o & | 39i5q o6

G f HohUOE ¢ | Hed /T Wi Wl S e 9O 39 401 (3) §|
HINTT |
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This Question Paper consists of 33 questions [Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 14 printed pages and a Graph sheet.

39 Y- 7 33 weA [@ue-a1 (10) + @ve-9 (6) + @4 (12) + @=-3 (5)] qor 14 gfea g
3 wh Ww e ¥ |

Roll No. Code No. 63/0SS/1
I HE .

seTRe |(C

MATHEMATICS
(wrfora)
(311)

Day and Date of Examination

(avem =1 Tt 7 i)

Signature of Invigilators 1.

(Frivera & wER)

General Instructions :
1 Candidate must write his/her Roll Number on the first page of the Question Paper.

2 Please check the Question Paper to verify that the total pages and total number of questions
contained in the Question Paper are the same as those printed on the top of the first
page. Also check to see that the questions are in sequential order.

3 Making any identification mark in the Answer-Book or writing Roll Number anywhere
other than the specified places will lead to disqualification of the candidate.

4 Write your Question Paper Code No. 63/0SS/1, Set—[C| on the Answer-Book.

5 (a) The Question Paper is in English/Hindi medium only. However, if you wish, you
can answer in any one of the languages listed below :

English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu,
Marathi, Oriya, Gujarati, Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit
and Sindhi.

You are required to indicate the language you have chosen to answer in the box
provided in the Answer-Book.

(b) If you choose to write the answer in the language other than Hindi and English,
the responsibility for any errors/mistakes in understanding the question will be yours
only.
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AT 33T :

1

2

el 9eT-UF &% UEd Y WX UM A orEsd fad |

FUAT G-I Bl W@ « 6 G-I & HA gOf qUT YA H IaN o G & e
TIH U % Y S BU 5 | 3@ 9 Bl G W B A b UL BB €9 H § |

ST-gRaeT # wEaH-fag a9 stgar Mk @t & afafea wel W sgedie o
X qhendl @ SR SEUEl WA |
O SA-gRABI TX UST-UF @ Bis F@ 63/0SS/1, Fe-[C| o |

(@) WU had /ST H T | R N, Il ow a® o T & 6 T
9T § SR < Ghd o
sish, R, 9, demel, €@, afttd, A@ded, &S, d, A, Stedr, eI,
®ipoll, AT, SmEafyar, YU, HHR, &hd iR e |
FUAT IT-YRawr ¥ e U Sfem ¥ fae 6 omw few W § s fiw @ R
(@) afy oy =< ud ooy & wrfafied frdl o v # SoX T ¥, a1 wesl @
e ¥ TN A FRAl | Tafaal @ el daw st BRM |
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MATHEMATICS

(wfor)

311)
Time : 3 Hours] [Maximum Marks : 100
gy : 3 "ol [quie : 100
Note : (i) This question paper consists of four Sections, viz., 'A', 'B, 'C' and 'D'

containing 33 questions.

(i1)) Question Nos. 1 to 10 in Section 'A' are multiple-choice questions (MCQ).
Each question carries 1 mark. In each question, there are four choices (A),
(B), (C) and (D) of which only one is correct. You have to select the correct
choice and indicate it in your Answer-Book by writing (A), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these questions.

(iii)) Question Nos. 11 to 16 in Section 'B' are very short-answer questions and
carry 2 marks each.

(iv) Question Nos. 17 to 28 in Section 'C' are short-answer questions and carry
4 marks each.

(v)  Question Nos. 29 to 33 in Section 'D' are long-answer questions and carry
6 marks each.

(vi) All questions are compulsory. There is no overall choice, however, alternative
choices are given in some questions. In such questions, you have to attempt
only one choice.

fRr: () O U= A Pa 33 e ¥, AR @Sl ‘o, ‘¥, W aw T H fovia ¥

(i) |- ® T W@ 1 ¥ 10 I SEAIbedd 99T &, o yde & g 1 o
Freifa 31y 999 § (A), (B), (C) @91 (D) TR faeeey faw 7w ¥, R &8 us
TE ¥ | ST |l foeheq g & qun oTuel Sa-gRawt ¥ (A), (B), (C) sterEn
(D) < W21 &, TAX & WU H @A ¥ 13T YA b IAX o & o B i
g Tl e S|

(i) @oE—‘a’ § U T 119 16 T 3 TY—IAUT YT & qUT YA % 2 3k ferffea
g

(iv) |UE—W ¥ U €A 17 ¥ 28 T TY—IAUT U & AT U & 4 37 Freifea ¥

(v) @UE—T H Uy T 29 ¥ 33 T Ad-STLT W9T & TAT UAH & 6 37k Feifia T

(vi) |l g afrEd ¥ | gof ge-uw F famer T2 %, TR ot 3w weel ® eridfa
fomed T W @ U H W oMUl UH ¥ fumed @ B T |
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SECTION - A

gz — |

1 The interval, in which the function f(x)=sinux, xe(O, 275) is decreasing, isl

% ora, frEd wed f(x)=sinx, x€(0,2n) TEEW ¥, ¥ :

o (3
©) (0.m) (D) (m.2m)

Y (@) (@)
2 The degree of the differential equation —32 -2 —3} _(_y) +1=0is 1
dx dx

3 2 A
ST T (ﬁ] —2[‘12)’) —(d—y) +1=0 & B ¥

dx? dx? dx
A) 1 (B) 2
©) 3 (D) 4

3  The value of k£ for which the planes 2x—y+3z—-1=0 and 2x+y+kz+3=0 1
are perpendicular to each other is

k@ a9 9 W g9q@ 2x—py+3z—1=0 T 2x+y+kz+3=0 T T=Aq

T 2
(A) 0 B) 1
© -1 D) 3
63/08S/1-311-C | 4 ﬁ [ Contd...
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4  Contrapositive of the statement “If a number is divisible by 6, then it is 1
divisible by 3” is -
(A) If a number is not divisible by 3, then it is not divisible by 6.
(B) If a number is not divisible by 6, then it is not divisible by 3.
(C) If a number is divisible by 6, then it is not divisible by 3.
(D) If a number is divisible by 3, then it is divisible by 6.

A Il B e 6 ¥ faufd e B, o 98 3§ ol fawfya @ ¥ @
giqeAEs T -

(A) s ®E dew 3 ° fanfg €1 &ikdl, @ a8 6 @ o fawifag =& = |
(B) aft &% " 6 § fawifg =& &, @ @98 3 § 0 fywwa & o
(C) aft »E d@& 6 ¥ fawifea srar &, @ 98 3 & 1 fgwifwa =& en |
(D) 3afx ®E d@en 3 ° faaifg e &, @ 98 6 & off fawma @ |

5 If 4 is a square matrix of order 3x3 and |4|=5. then the value of 1
|- 44| is

e A TH 3x3 HA B A AHE § AR |4|=5, A |44 F AT T

(A) 20 (B) 20
(C©) 320 (D) —320
6  The principal value of cos_l(—g) is — 1
cos_l(—g) & I AE T
5w -7
(A) < B) —
T n
© < D) -
63/08S/1-311-C | 5 ﬁ [ Contd...
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7 If f:R—>R is defined by f(x)=xT_1, then (fof)(x) is - 1

o FRoR st f(x)=3]

g ufenfa @, d@ (fof)(x) -

2
) ! ®) 33
© 32 o) 32
8 -[de is equal to 1

jloe)” a4

log x 3 log x°
(A) (T) +c (B) 0g3 +c
3 3
X log x
© (o] +e @ L),

2x+3

9 The derivative of the function f(x)= Ir 13 at x=0 1s : 1
=0 T Had f(x):2x+3 H ABHAT T
r= 4x+5
1
(A) -2 B) 5
2 22
© -35 D) 3
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10 The slope of the normal to the curve y=4x>—-3x at x=—1 is 1

x=—1 W Tk y=4x>—3x & = B JaUEr 2

1

(A) -1 B) -3
©) 9 (D) -15
SECTION - B
e — 9
11 Find the vector equation of a line passing through the points (1,-1,2) 2
and (3,4,-2).

figell (1.-12) T (3.4,-2) ¥ T WM @l @1 H AR FHHOT T
HINT |

12 Show that the points A4(2,3,4), B(5.8,7) and C(-1,—2,1) are collinear. 2

frage f5 frg 4(2,3.4), B(5.8,7) @ar C(-1,-2,1) @%@ ¥ |

13 If y=x*-10 and x changes from 2 to 1.99, what is the approximate 2
change in y ?
g y=x*—10 T x, 2 @ UREfT BT 1.99 B W@r ¥, @ y A Qb wiiEds

A BINT |
OR / 3ty @t

If the radius of a circle is increasing at the rate of 3 cm/sec, at what rate
is its area increasing when its radius is 12 cm ?

g forel g9 & B 3 ¥WA%rs & W ¥ qoadl §, O A6 AABA b Sod
@ T ;M OB, T @l Bewr 12 @ % 7
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14 Find the area of the triangle whose vertices are (-2,-3).(3,2) and (-1,-8).2

Brys @ e A e e o (—2.-3).(3,2) qar (-1,-8) ¥ |

15  Verify Lagrange's mean value theorem for the function £(x)=x?-1, xe [1L.2]. 2

RIS & HEGHE W B B £ (x) = x> —1, xe[1,2] & Qg aaha s |

16 p:-5 is less than 6 2
g:-5 is less than —2
are two statements. Write the compound statement with ‘And’ and check its validity.
p: "@ -5, W@ 6 ¥ B
q: g -5, e -2 ¥ Bl ¥
Y 3 HIT | GASE S W WA Bd g T U fARET qer s@es Juan

®H TG BT |
SECTION - C
Yls — |
sin x x dy
17 If y=x"+(cosx)", then find e 4

e y=x%" 4 (cosx)” ¥, @ % MA@ BT |

- - - - -
18 If Zx3=zx?, Zi_o) and p ¢, show that p=c +Aa, 4

for scalar ) .

e e - -
uﬁi’axb=axc,a¢0 TA b £c, a 3omsU fB fReY efger ) & fom
- - -
b=c+Aha-
63/08S/1-311-C | 8 ﬁ [ Contd...
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19 Find the coordinates of the point where the line through the points 4
A4(3,4,1) and B(5.1,6) crosses the XY -plane.

fogatt 4(3,4.1) ok B(5.1.6) & @™ ol @1, XY -ad & Sl wedl §
3q fag % froie 9@ @R |
OR / 3o

x-2 y+l z-—
3 42

the plane x—y+z-5=0. Also, find the angle between the line and the plane.

2 intersects

Find the coordinates of the point where the line

. . - +1 z—
3q fog & feetie a SifTg el <@n x32=y4 :222 A x—y+z-5=0

B e Bl & | (@7 U7 GHAA b ST BT BT 9 T BT |

20 Find the value(s) of x such that — 4

1 32
1 x1]|2 5 1]|2]=0
15 3 2| |x
x % "M W dieg, e e -

1 3 2][1
1 x1]|2 5 1]|2]=0
3 2

15 X

21 Solve : 2tan"!(sinx) =tan”! (2 sec x), x ;ﬁ% 4

T Eﬁﬁi"’{ . 2tan”! (sinx):tan_l(2secx),x¢%
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22 For what values of a and b, the function 4

X234 i x<3
lx 3]

f(x)= a+b, if x=3
X3 oh if x>3
|x 3]

is continuous at x=3 ?

adm b % T 9= & U wew

x—_3+a, I x<3
lx -3

f(x): a+b> q&{x=3
X223 op mfr x>3
|x -3

¥x=3 X gdqd & ?

23 Find the particular solution of the differential equation 4
e’ l—yzdx+%dy=0, given that y=1 when x=0.

TaHT FHET et - > dx+%dy:0 &1 Rt =@ @ @itwe, REm ¥ e

y:l N x:()%'
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24 Using properties of determinants, prove that 4
1 1 1

o By |=(e=B)B-v)(v-a)(a+p+v)
3

o By

ARRl % Ul B YA H g, g AR B -

1 1 1
a By |=(a=B)B-v)(v-a)(a+p+y)
o3 B3 Y3
OR / styan
Solve the equation for x :
xX+a X X
X x+a x [=0, a#0
X X xX+a
x & g @ g Sy
xX+a X X
x x+a x [=0,a#0
X X xX+a
25 Find the position vector of the foot of perpendiculars drawn from the 4

A A A — A A A
point 2;-3;-5k to plane r-(6i—3j+5k)+74=0.

%

/g 2i-3/-5k ¥ "W r~(6/l'\—3}+5]/(\7)+74=0 R d T % e
Rafa |fer s@ &itg |

63/08S/1-311-C | 11 ﬁ [ Contd...

Unnati Educations
9899436384, 9654279279



26 Find : Ixtan_lxdx. 4

A BT - than_lxdx

d2
27 Find >
dx

if x=acos®6 and y=bsin39. 4

d2
afg x= acos@ﬁ?ﬂy bsme% ar d2 I DI |
x

6x+7

28 Find : I m 4

6x+7

W HT '[Jx 5)(x— 4dx

OR / 1@t
Find : jsinx sin2x sin3x dx .

A BT J-sinxsin2xsin3xdx

SECTION - D
Tog — ¢
30 -1 1 1 2 =2
29 If A7'=|-15 6 -5 and B=|-1 3 0|, then find (4B)". 6
5 2 2 0 2 1
30 -1 1 1 2 -2
Ry 47 =|-15 6 -5| @ B=|-1 3 0| % @ (4B)”"' = AT |
5 2 2 0 2 1
63/08S/1-311-C | 12 ﬁ [ Contd...
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30 Show that the right circular cylinder, open at the top, and of given 6
surface area and maximum volume is such that its height is equal to
the radius of its base.

qerzy 76 faw T g dEwA qUT Sifyead oTET AW W ¥ gd Uh aagdd
I Dl HAE Ak AER D B & IE B |

OR / 31t

Find all those points on the curve y= 4x> —2x° at which the tangents drawn

to the curve pass through the origin.

ak y=4x -2x° W Rud @ wf g s Afve AR o w @i T @l
wam qw g & e o e

31 Let N denotes the set of all natural numbers. Show that the relation R on the 6
set NxN defined by (a, b)R(c, d) <ad(b+c)= bc(a+d)V(a, b), (c, d) e NxN

is an equivalence relation.
A9 @ST N @ Wigd dEaell % e Bl Uhe Hal © | q9Msu 6
g NxN WX U 999 R il (a,b)R(c,d)@ad(b+c)=bc(a+d)‘v’(a,b),

(c.d)e NxN ar a3, os quged @4 § |

OR / stqan

Let f:R" —[-5,) be a function defined as 7 (x)=9x>+6x—5. Show that

f is invertible. Also find the inverse of f. Hence, find r=1(3).

f:R+—)[—5,°°) Eﬁ' f(x)=9x2+6x—5 E"I'{Tqﬁ“ﬁ%lﬁ Tch hadd % IEQTTE'Q 1%5

T f GOhHUE & | Hed £ @ giaaE {1 T dieg qer s 401 (3) '
BT |
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32 A small firm manufactures gold rings and chains. The total number of 6
rings and chains manufactured per day is atmost 24. It takes 1 hour to
make a ring and 30 minutes to make a chain. The maximum number of
hours available per day is 16. If the profit on a ring is ¥ 300 and that
on a chain is ¥ 190, find the number of rings and chains that should be
manufactured per day, so as to earn the maximum profit. Make it as a
linear programming problem and solve it graphically.

T BRI BH M B Al 9 I SR 3 | Uh o H pa et stfaean
24 siffeat X o S5 S Gl & | UH SISl g H 1 =T q°1 e o9 S
7 30 fie @ ¥ | ®M & % fau uiifed 16 € 2 Iuwey € | Ak uw Sie
X X 300 qor W o9 WX T 190 @1 AW BT ¥, A S @iy i stfrehaw @
M & fau 3@ w1 @ ufafes fea sivffeat @ o samT @feq | 3@ Raw
T 9T S WH & & diog |

33 Draw a rough sketch of the curves y=cosx and y=sinx in the interval 6

[0, %} and using integration, find the area enclosed between these curves

and the x-axis.

E[;blf y=cosx dqIl y:sinx <hl AT [0,%} ﬁ' T -{aﬁ' -@% qAgT GHIhAT

H TR BT T 3T MBI T x—3& & A B &F & &9%d QBT |
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