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2.

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. 60/ OSS /1, Set - B on the Answer-Book.

5. (@)  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 youchoose to write the answer in the language other than Hindi and English, the responsibility
for any errors/mistakes in understanding the questions will be yours only.
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MATHEMATICS
(vfoTa)
(311)

Time : 3 Hours] [Maximum Marks : 100
g ;39w [quries : 100
Note: (1)  This question paper consists of four Sections A, B, C and D containing 33 questions.

)

Question Number 1 to 10 in Section A are multiple choice questions (MCQ). Each question carries
one 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 separate time is allotted for attempting MCQ.

Question Number 11 to 16 in Section B are very short answer questions and carry 2 marks each.
Question Number 17 to 28 in Section C are short answer questions and carry 4 marks each.

Question Number 29 to 33 in Section D are long answer questions and carry 6 marks each.

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.
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SECTION-A

Us-A

1. Letf:N — Nbe defined by f(x) =2x+ 3, XxeN. Then f is [1]
(A) one to one but not onto
(B) onto but not one to one
(C) neither one to one nor onto
(D) one to one and onto
A f: N — Nwf(X) = 2x + 3, xeN gt uftenfya v wem 21t f ok
(A) Theh! U HTBTEH T, FeH ¢
(B) oS W Tehehl T, e
(C) 7 1t Uehehl 3R 7§ TSI, B 2
(D) T SR SADTEH, T

1 1
2. j{logx_(logx)z}dxisequalto [1]
+C 2X ¢
) Togx ®) Toax
X +C +C
© Fiogx ® Togx
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+C 2X ¢
(A) log X (B) log X
X ¢ +C
© 2log x (D) log X
3. General solution of the differential equation & =4tany is equal to [1]
X
(A) siny=ce (B) y=sin!(ce®)
(C) y = cos!(ce”™) (D) y=sin!(ce™)
dy _
TR FHIEFIT dX—4tany T ATUH TA 2 ¢
(A) siny=ce (B) y=sin!(ce®)
(C) y = cos!(ce”™) (D) y=sin!(ce™)
4. The value of X for which f (X) = |X — 1| is not differentiable, is: [1]
A) -1 B) 2
€ 0 D) 1

x =1 a8 uH, fmes foerg £ (X) =[x — 1| gru aRenfvm wer srareherta 78 8, 2
A) -1 B) 2
© 0 D) 1
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5. Distance between planes X + 2y —3z= 10 and 2X + 4y — 62=—4 is [1]

(A) @ B) 7
Jia 12
© D) 77
el X +2y—3z=10aM2X + 4y — 6z= 4 FFa R gh e :
(A) @ B) 7
Jia 12
©) 17 (D) N
g (201 :
6. IfA :£1 1J,thenAlsequalto [1]
2 -1 -2 1
A | B 11 4
I -1 -2 1
© |4 - D {1 1

Ifa A‘I:G D TAATRL:
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60/0SS/1-311-B]

cos(tan™' X) is equal to

1

(A)

©)

cos(tan™! X) SR @ :

|
(A)

X +1

1
©) =

3 2-X ]
L X+ %3 dX is equal to

1
(A) B

©) -1

3 2—X
dx .
I2J2—X+Jx—3 TE

1
(A) B

) -1
G-607

6

[1]

1
(B) 1+ x°
D) Jx* -1

1
(B) 1+ x°
D) Jx® -1

[1]

B) 0

D) 7,

B) 0

D) 7,
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9.

10.

d
If y = XX then =4 is equal to [1]

dx
tan X — X(log X)sec* X tan X + X(log X)sec” X
A) Y (Xg) ®B) Y (Xg)

(tan X —sec? X) (Xtan X+ sec’ X)

() (D)
X X
dy
— ytan X — o
Tfy y=xox g, o T 2
tan X — X(log X)sec” X tan X + X(log X)sec” X
A) Y (log X) B) Y (log X)
X X
(tan X — sec? X) (Xtan X+ sec’ X)
() (D)
X X
Which of the following statement is true? [1]

(A) Chord of a circle is double of its radius

(B) Concentric circles have different radius

(C) If a number has more than two factors then it is not composite
(D) 25 isamultiple of 8.

= o @ = wu wE 2

(A) U g e ek sred-=ae | g el 2

(B) Uk & g a1t I ot k= = @ 2

(C) af: et vk e % g A & SR §, A 78 Hen W T 3
(D) 25, 8 = U 2|
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SECTION-B

qus - q

11. LetR be arelation defined on the set of natural numbers N as follows R = {(X, y) :
xeN, yeN and 3x—y = 12}. Find the domain and range of the relation R.  [2]

TTeha TEatt & wg=a N W, g R = gro uftenfva @

R = {(X, ¥) : XeN, yeN iR 3x — y = 12} @w=ra R =1 9r=a 3 ufer 7 fifk)

12. Find the derivative of sin X} with respect to X°. [2]

sin X3 T, X2 HAE, TTheTsl AT HINTU

13. Write the converse the following statements : [2]
a) If game is cancelled, then team A is win.
b) Ifaisa multiple of b then b is a factor of a.
e et & ferem fefRa
a) A T w e, @ aw A Sfiad 2|

b) 3Rk a b= e g, @ b, a ® UFEE 2
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0 -7 43

14. If A=| 7 0 —47 |, then show that |A| = 0. [2]
—43 47 0
0 -7 43
g A=| 7 0 —47|% @ewizuir|A|=0
—43 47 0
OR/zreran

1 2 ,
For A = (3 2) , verify that ‘Az‘ = (‘AD2 .

A:(; ij%%ﬁwﬁmeﬁﬁnﬁz‘AZ‘:(\A\f

15. Evaluate limw ) [2]

X—0 )(3

. tanX-—sin X
lim —————— =1 4@ ¥E| i)
X—0 X

16. If =27 + j—3kand b =3 —5] + 2k represent two adjacent sides of a triangle,
then find the angle between them. [2]

afe v s R A W e 5 =21 + | -3k aW b =3{ —5] + 2k gR FERA A @, H
Y13t & i 1 0T F1a B
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17.

18.

60/0SS/1-311-B] G-607 1

SECTION - C

s - |9
4 3 3
L, is an identity matrix of order 3 and A=| -1 0 -1 |.Show that A>=1, and
-4 -4 -3
hence find A and (A%)". [4]
4 3 3
HE3HMUHIHRE oG Laean A= -1 0 -1 | Fmauizefes A2 =1 7 A iR
-4 -4 -3
(A?) ! oft Fma Rt
Determine the values of a, b for which the function [4]
[ X+2] —a, X<-2,
X+2
f0=1a+p , X=-2,
2X+b , X>—2

1s continuous at X = —2.

a 3k b & & AW 7 fTe, Rw foTe wem

|X+2|—a, X< =2,

X+2
F0=1a4b , X=-2,

2X+b , X>-=2
= 2 W Had 2

(=)
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19.

20.

21.

22.

The perimeter of a triangle is 16cm. If one side is 6¢cm, find the other two sides so
that the area of the triangle is maximum. [4]

uek Brye &t uftmma 16 | 21 3fe vk gon 6 St w21, @ SRt 9 Wenedt B eErgal 9
Hifste, K Frge &t e stfereman 2l

A 1
| P——=dX
Evaluate : IO I+ Janx [4]
I%—l dX =1 o 7 ik
* 1++/tanX
Find the equation of the line passing through the point (-1, -3, —2) and perpendicular

y z X+2 y-1_ z+1

to the lines TZE_E and 3 ) 5

[4]

famg (-1, -3, -2) & oA At 9iR wanai
W1 1 THIEOT AT HifU)

XY
1 2

z _
3 -3 2 5 :

Let R" be the set of all positive real numbers and f : R*— [2, ) be a function such
that f(X) =X+ 2. Show that inverse of f exists and also find f . [4]

AT YT TRafereh qeel o ag=d R 28 f: R*— [2, o) W (X) = X2 + 2 g/
TR et 21 29iie ok et f ok ufdenm 1 eifeaea @ 3R ! oft s Aty
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23.

24,

25.

a’+2a 2a+1 1
2a+1  a+2 l=(a-1) 4
3 3001

Show that

a’+2a 2a+1 1

e | 2241 a+2 1=(a-1)
3 301

. [ 6 . a(8) &
Solve the following equation for X(X> 0) : S1i1 1(;) + sin 1(;j = B [4]

. 4 6 . 4( 8
X(X > 0) = foru = wfierron it gt hifsig ¢ SIn (;)+sm (;j:%

Find the interval in which the function f (X) = 2X* + 9x*> + 12X+ 20 are increasing or
decreasing. [4]

9 A [ R, T W f (X) = 2% + 9% + 12X + 20 agium =n greme 2|
OR/ztean
Verify Rolle's theorem for the function f (X) = € sin X, 0 < X< 7.

we f(X)=€e'sinx, 0 < X< & fore I &y 1 wema Fifk)
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2

26. Find: [Ty X, [4]
(x +4)(x +9)

2

I(x2 +4)(x +9)dx T <HifTe

OR/z12an

1
Find : Imdx.

| L o
X T

27. Solve the following differential equation : [4]

Xcos X% + yY(Xsin X+ cos X) =1
X

ITTHA GHIHT Xcosx%+ Y(Xsin X+ cos X) =1 =t g1 Fifstu)
X

OR/31%@r

d
Solve the differential equation : (X+ Z)d_i =X +4X-5

ST THIEHT (X+2)%=Xz+4><—5 T §A hiTC|
X
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28.

29.

30.

31.

Find the distance of the point (1, 2, 3) from the plane X — y + z= 5 measured

X+1 y+2 z+3 4
2 3 + 4

parallel to the line

X+1 y+2 z+3

ey > 3 1 FaaR, fag (1, 2, 3) @ a@ x—y + z= 5 H gl 7@ it

SECTION-D

@ Us -§

Find the equation of the normals to the curve x> + y* — 2x— 4y + 1 = 0 at the points
where tangent are parallel to the y-axis. [6]

Tk X + Y — 2X— 4y + 1 = 0 o 3 Torgei, T o ok W STeit T8 Ta9t [ y-31e1 o S
2, W AeTEl ot SiieRuT T i)

Find the image of the point (1, 3, 4) on the plane 2x—y+2z=9. [6]
@ 2x—y +z= 9w fag (1, 3, 4) = whifera 7@ R

A manufacturer makes red and blue pen. He works at least 10 hours per day. A red
pen takes twice as much as time as to make a blue pen. A blue pen takes 20 minutes
time to make. A red pen sells for I8 and at most 50 can be sold in a day. A blue pen
sells for 5 and at most 50 can be sold in a day. The manufacturer desires to
maximize his revenue. Formulate the above problem as a L.P.P. and solve it
graphically. [6]

Ueh fAmtan et a2t e O s=Tn 21 o ufafen wh A o 10 92 1 AT g Uk A O a1 E
#, Tk H 87 A T A T ATt T A G GG T 81 T et 09 e | 20 e
A | Tk et Ot T8 | Sl ST @ 3R uek fom ° arfereraw 50 =1 9=t 511 Eehd 21 Uek Hien
T T 5 U o ATt 3R Uk foa | stftremaw 50 T 9= W "ehd 2| Tt stftrenam v aifsia
AT TTEAT 2| 59 T <kl IRk TUHA TEE 941U 3R et ot & go i)
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32. Find the smaller area enclosed by the circle x> + y> = 4 and the line X+ y=2. [6]

33.

60/0S5/1-311-B] G-607 15 A AIRTIRTATT WA Wy € Contd

FTAX + Y =4qmE@n X+ y=2 g R B &7 w1 §A%A T K

OR/31%@r

Find the derivative of tan~/X from first principle.

tan /X 1 e Rigra @ srawer T SR

Solve the following system of linear equations, using matrix method :

3X+y+z=1

2X+2z=0

S5x—y+2z=4

aegg fafer |, Fe wrfieo e = ga fifso
3X+y+z=1

2X+2z2=0

Sx—y+2z=4

OR/312an

[6]



Using elementary row operations, find the inverse of the following matrix.

N = O
W N =
N =

URfEeR ufert wfshanall o1 TERT Steh, e ot i SR Fa Fifsw ¢

N = O
W N =
N =

¢ ¢
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