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This Question Paper consists of 33 questions [Section–A (10) + Section–B (6)

+ Section–C (12) + Section–D (5) ] and 12 printed pages, and a graph sheet.

Bg ‡ÌZ-nÃ _| 33 ‡ÌZ [ I S>–A (10) + I S>–~ (6) + I S>–g (12) + I S>–X (5) ] VWm 12 _w{–V n•> h¢ Am°a EH$
J́m\$ erQ> h°ü&

Code No.

H$moS> Zß0 56 / HIS / 2

MATH E MAT ICS
J{UV
(311)

Day and Date of Ex am i na tion ...............................................................................

(narjm H$m {XZ d {XZmßH$)
Sig na ture of Invigilators 1. ............................................................................................

({ZarjH$m| Ho$ hÒVmja)
2. ............................................................................................

Gen eral In struc tions :

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. 56/HIS/2, Set u 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, Odia, Gujarati, Konkani, Manipuri, Assamese, Nepali,

Kashmiri, Sanskrit and Sindhi.

You are re quired to in di cate the lan guage you have cho sen to an swer in the box

pro vided in the An swer-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

questions will be yours only.
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gm_m›` AZwXoe Ö

1. narjmWu ‡ÌZ-nÃ Ho$ nhbo n•> na AnZm AZwH´$_mßH$ AdÌ` {bI|ü&

2. H•$n`m ‡ÌZ-nÃ H$mo Om±M b| {H$ ‡ÌZ-nÃ Ho$ Hw$b n•>m| VWm ‡ÌZm| H$s CVZr hr gßª`m h° {OVZr ‡W_ n•> Ho$
g~go D$na N>nr h°ü& Bg ~mV H$s Om±M ^r H$a b| {H$ ‡ÌZ H´${_H$ Í$n _| h¢ü&

3. CŒma-nwpÒVH$m _| nhMmZ-{Mï ~ZmZo AWdm {Z{X©Ô> ÒWmZm| Ho$ A{V[a∫$ H$ht ^r AZwH´$_mßH$ {bIZo na narjmWu
H$mo A`moΩ` R>ham`m Om òJmü&

4. AnZr CŒma-nwpÒVH$m na ‡ÌZ-nÃ H$s H$moS> Zß0 56/HIS/2, goQ> u {bI|ü&

5. (H$) ‡ÌZ-nÃ Ho$db {h›Xr/AßJóOr _| h°ü& {\$a ^r, `{X Amn Mmh| Vmo ZrMo Xr JB© {H$gr EH$ ^mfm _| CŒma Xo
gH$Vo h¢ Ö

AßJ´oOr, {h›Xr, CXy©, nßOm~r, ~ßJbm, V{_b, _b`mb_, H$fiãS>, VobwJy, _amR>r, C{ãS>`m, JwOamVr,

H$m|H$Ur, _{Unwar, Ag{_`m, Zonmbr, H$Ì_rar, gßÒH•$V Am°a {g›Yrü&

H•$n`m CŒma-nwpÒVH$m _| {XE JE ~m∞äg _| {bI| {H$ Amn {H$g ^mfm _| CŒma {bI aho h¢ü&

(I) `{X Amn {h›Xr Edß AßJ´oOr Ho$ A{V[a∫$ {H$gr A›` ^mfm _| CŒma {bIVo h¢, Vmo ‡ÌZm| H$mo g_PZo _| hmoZo
dmbr Ãw{Q>`m|/Jb{V`m| H$s {OÂ_oXmar Ho$db AmnH$s hmoJrü&
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MATH E MAT ICS

J{UV

(311)

Time : 3 Hours ] [ Max i mum Marks : 100

g_` : 3 K Q>o ] [ nyUm™H$ : 100

Note : (i) This Question Paper consists of four Sections, viz., ‘A’, ‘B’, ‘C’ and ‘D’

containing 33 questions.

(ii) Question Nos. 1 to 10 in Section ‘A’ are multiple-choice questions. 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.

{ZX}e : (i) Bg ‡ÌZ-nÃ _| 33 ‡ÌZ h¢, Omo Mma I S>m| "A', "~', "g' VWm "X' _| {d^m{OV h¢ü&

(ii) I S> "A' _| 1 go 10 VH$ ~h˛{dH$Înr` ‡ÌZ h¢, {OZ_| ‡À òH$ Ho$ {bE 1 AßH$ {ZYm©[aV h°ü& ‡À òH$
‡ÌZ _| (A), (B), (C) VWm (D) Mma {dH$În {XE JE h¢, {OZ_| H$moB© EH$ ghr h°ü& AmnH$mo ghr
{dH$În MwZZm h° VWm AnZr CŒma-nwpÒVH$m _| (A), (B), (C) AWdm (D) Omo ghr hmo, CŒma Ho$ Í$n
_| {bIZm h°ü& BZ ‡ÌZm| Ho$ CŒma XoZo Ho$ {bE H$moB© A{V[a∫$ g_` Zht {X`m OmEJmü&

(iii) I S> "~' _| ‡ÌZ gßª`m 11 go 16 VH$ A{V bKw-CŒmar` ‡ÌZ h¢ VWm ‡À òH$ Ho$ 2 AßH$ {ZYm©[aV
h¢ü&

(iv) I S> "g' _| ‡ÌZ gßª`m 17 go 28 VH$ bKw-CŒmar` ‡ÌZ h¢ VWm ‡À òH$ Ho$ 4 AßH$ {ZYm©[aV h¢ü&

(v) I S> "X' _| ‡ÌZ gßª`m 29 go 33 VH$ XrK©-CŒmar` ‡ÌZ h¢ VWm ‡À òH$ Ho$ 6 AßH$ {ZYm©[aV h¢ü&

(vi) g^r ‡ÌZ A{Zdm ©̀ h¢ü& nyU© ‡ÌZ-nÃ _| {dH$În Zht h°, {\$a ^r Hw$N> ‡ÌZm| _| AmßV[aH$ {dH$În h¢ü&
Eogo g^r ‡ÌZm| _| go AmnH$mo EH$ hr {dH$În hb H$aZm h°ü&
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SEC TION–A

I S>–A

1. If A =
æ

è
ç

ö

ø
÷5

2 1

1 2
, then | |A  is equal to

`{X A =
æ

è
ç

ö

ø
÷5

2 1

1 2
 hmo, Vmo | |A  ~am~a hmoJm

(A) 15 (B) 20

(C) 75 (D) -15

2. The principal value of sin sin- -+1 11

5

2

5
 is equal to

sin sin- -+1 11

5

2

5
 H$m _wª` _mZ h°

(A) p (B) p /2

(C) p /3 (D) p / 4

3. Let A be the set of all lines in a plane. The relation R is defined on A such

that aRb holds if line a and line b are perpendicular to each other when a b A, Î .

Then R is

(A) reflexive but not symmetric

(B) reflexive but not transitive

(C) equivalence relation

(D) symmetric but not transitive

_mZm A EH$ g_Vb _| g^r gab aoImAm| H$m g_wÉ` üh°ü& gÂ~›Y R, A na Bg ‡H$ma n[a^m{fV h° {H$ 
aRb h° `{X aoImE± a Am°a b EH$-Xygao na bÂ~dV≤ h¢ O~ a b A, Î . R hmoJm

(A) ÒdVwÎ` na g_{_V Zht

(B) ÒdVwÎ` na gßH´$m_H$ Zht

(C) g_VwÎ` gÂ~›Y

(D) g_{_V na gßH´$m_H$ Zht

311/HIS/103A 4

www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



www.F
irs

tR
an

ke
r.c

om

4. | |x dx
-ò 1

1
 is equal to

| |x dx
-ò 1

1
 ~am~a h°

(A) 0 (B) 2

(C) 1 (D) 3/2

5.
1

2 2a x
dx

+
ò  is equal to

1

2 2a x
dx

+
ò  ~am~a h°

(A) log| |x a x c- + +2 2 (B) log| |x a x c+ - +2 2

(C) log| |x a x c+ + +2 2 (D) tan- +1 x c

6. If y e x x= 2 cos , then 
dy

dx
 is equal to

`{X y e x x= 2 cos  h°, Vmo 
dy

dx
 ~am~a h°

(A) 2 2e x x xx xcos (cos sin )- (B) 2 22e x x xx xcos ( cos sin )-

(C) 2 2e x x xx xcos ( cos sin )- (D) 2 2e x xx xcos (cos sin )+

7. The degree of the differential equation 
d y

dx
x

dy

dx
y x

2

2

3 3
5æ

è
ç

ö

ø
÷ +

æ
è
ç

ö
ø
÷ - = cos  is equal to

AdH$b g_rH$aU 
d y

dx
x

dy

dx
y x

2

2

3 3
5æ

è
ç

ö

ø
÷ +

æ
è
ç

ö
ø
÷ - = cos  H$m KmV h°

(A) 3 (B) 2

(C) 5 (D) 1
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www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



www.F
irs

tR
an

ke
r.c

om

8. Which of the following compound statements is false?

(A) 10 is a multiple of 2 or 5.

(B) Mumbai is the capital of Karnataka or Maharashtra.

(C) Two lines intersect at a point or they are parallel.

(D) Two lines in a plane either intersect at a point or they are parallel.

{ZÂZ{b{IV {_l H$WZm| _| go H$m°Z-gm AgÀ` h°?

(A) 10, 2 `m 5 H$m JwUO h°ü&

(B) _wÂ~B©, H$Zm©Q>H$ `m _hmamÔ¥>> H$s amOYmZr h°ü&

(C) Xmo aoImE± `m Vmo EH$ {~›Xw na {_bVr h¢ `m do g_m›Va h¢ü&

(D) EH$ g_Vb na pÒWV Xmo aoImE± `m Vmo EH$ {~›Xw na {_bVr h¢ `m do g_m›Va hmoVr h¢ü&

9. The slope of the normal to the curve yx x- + =3 2 0 at x = 1 is

dH´$ yx x- + =3 2 0 na x = 1 go ~Zo A{^bß~ H$s ‡dUVm h°

(A) - 4 (B) 4

(C) -
1

4
(D)

1

4

10. If a line makes angles 
p

3
, 

p

4
 and 

p

3
 with positive directions of x-axis, y-axis and

z-axis respectively, then the direction cosines of the line are

`{X EH$ aoIm x, y Am°a z Ajm| H$s YZmÀ_H$ {XemAm| go H´$_eÖ 
p

3
, 

p

4
 Am°a 

p

3
 H$moU ~ZmVr hmo, Vmo

Bg aoIm H$s$ {XH≤$-H$mo¡`mE± hm|Jr

(A)
1

2

1

2

3

2
, ,

æ

è
ç

ö

ø
÷ (B)

3

2

1

2

3

2
, ,

æ

è
ç

ö

ø
÷

(C)
1

2

1

2

1

2
, ,

æ

è
ç

ö

ø
÷ (D)

1

2

1

2

3

2
, ,-

æ

è
ç

ö

ø
÷

311/HIS/103A 6

www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



www.F
irs

tR
an

ke
r.c

om

SEC TION–B

I S>–~

11. If 
x x

x x

- -

+ +
=

3

1 3
6, then find the value of x.

`{X 
x x

x x

- -

+ +
=

3

1 3
6 h°, Vmo x H$m _mZ kmV H$s{OEü&

12. Let f :r r®  and g :r r®  are defined by f x x( ) = -2 1 and g x x( ) = 3 . Find 

f go ( )2  and g fo ( )2 .

`{X f :r r®  VWm g :r r® , f x x( ) = -2 1 VWm g x x( ) = 3  ¤mam n[a^m{fV hmo, Vmo f go ( )2

Am°a g fo ( )2  kmV H$s{OEü&

13. Find 
dy

dx
 at x = 1, when y x= -tan (log )1 2 .

x = 1 na 
dy

dx
 kmV H$s{OE, O~{H$ y x= -tan (log )1 2 .

14. Evaluate Lt
x

x x

x x®

- +

+ -1

2

2

3 2

2 3
.

Lt
x

x x

x x®

- +

+ -1

2

2

3 2

2 3
 kmV H$s{OEü&

15. Find the angle between the vectors 
r
a i j k= + -$ $ $3  and 

r
b i j k= - +6 2$ $ $.

g{Xem| 
r
a i j k= + -$ $ $3  VWm 

r
b i j k= - +6 2$ $ $ Ho$ ~rM H$m H$moU kmV H$s{OEü&

Or / AWdm              

Find the equation of a plane passing through the point ( , , )1 1 2-  and parallel to a

plane 2 5 3 6x y z+ + = .

g_Vb 2 5 3 6x y z+ + =  Ho$ g_m›Va d {~›Xw ( , , )1 1 2-  go JwOaZo dmbo g_Vb H$m g_rH$aU kmV
H$s{OEü&

311/HIS/103A 7 [ P.T.O.
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16. Write the negation of the following statements :

(a) a b. = 0 implies that a = 0 or b = 0.

(b) The sum of 12 and 13 is 25.

{ZÂZ H$WZm| Ho$ {ZfoYZ {b{IE Ö

(H$) `{X a b. = 0 h°, Vmo a = 0 `m b = 0 hmoJmü&

(I) 12 Am°a 13 H$m `moJ\$b 25 hmoVm h°üü&

SEC TION–C

I S>–g

17. If A =
-

-

æ

è
ç

ö

ø
÷

1 1

2 1
, B

x

y
=

-

æ

è
ç

ö

ø
÷

1

1
 and ( )A B A B+ = +2 2 2, then find the values of x and y.

`{X A =
-

-

æ

è
ç

ö

ø
÷

1 1

2 1
, B

x

y
=

-

æ

è
ç

ö

ø
÷

1

1
 VWm ( )A B A B+ = +2 2 2 hmo, Vmo x Am°a y Ho$ _mZ kmV

H$s{OEü&

18. Find the values of k for which the following system of equations has unique

solution :

k Ho$ _mZ kmV H$s{OE, {OZHo$ {bE {ZÂZ g_rH$aU-{ZH$m` H$m A{¤Vr` hb hmo Ö

kx y z

x ky z

x y kz

+ + =

+ + =

+ + =

1

1

1

    

Or / AWdm

Using the properties of determinants, prove the following :

gma{UH$ JwUY_m] H$m ‡`moJ H$aHo$ {ZÂZ {g’ H$s{OE Ö

1 1 1

1 1 1

1 1 1

1
1 1 1

1

2

3

1 2 3
1 2 3

+

+

+

= + + +
æ

è
ç

ö

ø
÷

a

a

a

a a a
a a a
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19. Find x, if tan cot- -- = -1 13 2
4

x x
p
.

`{X tan cot- -- = -1 13 2
4

x x
p

 h°, Vmo x H$m _mZ kmV H$s{OEü&

20. Show that the relation R defined on z by ‘xRy holds iff x y-  is divisible by 5’, 

x y, Îz is an equivalence relation.

{XImBE {H$ gÂ~›Y R, Omo z na Bg ‡H$ma n[a^m{fV h° {H$ "xRy  h°, `{X Am°a Ho$db `{X x y- , 5

go {d^m{OV h°', x y, Îz, EH$ g_VwÎ` gÂ~›Y h°ü&

21. Find the values of k so that f x( ) is continuous at x = 2 :

k Ho$ do _mZ kmV H$s{OE, {OZHo$ {bE f x( ), x = 2 na gVV h° :

f x

x x

k x

x x

( )

,

,

,

=

+ <

=

- >

ì

í
ï

î
ï

4 3 2

2

19 4 2

     

22. If y ea x=
-sin 1

, show that ( )1 02
2

2
2- - - =x

d y

dx
x

dy

dx
a y .

`{X y ea x=
-sin 1

 h°, Vmo Xem©BE {H$ ( )1 02
2

2
2- - - =x

d y

dx
x

dy

dx
a y .

23. Evaluate 
log

( )

x

x
dx

1 2+
ò .

log

( )

x

x
dx

1 2+
ò  kmV H$s{OEü&

Or / AWdm                                         

Evaluate 
x

x x
dx

( ) ( )- +
ò

1 22
.

x

x x
dx

( ) ( )- +
ò

1 22
 kmV H$s{OEü&
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24. Evaluate {| | | |}x x dx+ +
-ò 2
5

5
.

{| | | |}x x dx+ +
-ò 2
5

5
 kmV H$s{OEü&

25. Show that of all rectangles of given area, square has the minimum perimeter.

{XImBE {H$ {XE JE joÃ\$b Ho$ Am`Vm| _| go dJ© H$m n[a_mn › ỳZV_ hmoVm h°ü&

26. Show that the vectors 
r
a i j k= - +2$ $ $, 

r
b i j k= - -$ $ $3 5  and 

r
c i j k= - -3 4 4$ $ $ are

coplanar.

{XImBE {H$ g{Xe 
r
a i j k= - +2$ $ $, 

r
b i j k= - -$ $ $3 5  VWm 

r
c i j k= - -3 4 4$ $ $ g_Vbr` h¢ü&

27. Find the equation of the normal to the curve y x x= -2  at the point ( , )3 6 . Show

that this normal touches the circle ( ) ( )x y- + - =2 1 262 2 .

{~›Xw ( , )3 6  go dH´$ y x x= -2  na S>mbo JE A{^bß~ H$m g_rH$aU kmV H$s{OEü& gmW hr `h ^r

{XImBE {H$ `h A{^bß~, d•Œm ( ) ( )x y- + - =2 1 262 2  H$mo Òne© H$aVm h°ü&

Or / AWdm

Find the intervals in which the function f x x x( ) ( ) ( )= - -1 32 2 is (a) increasing and

(b) decreasing.

do A›Vamb kmV H$s{OE, {OZ na \$bZ f x x x( ) ( ) ( )= - -1 32 2 (H$) dY©_mZ h° Am°a (I) ımg_mZ 

h°ü&

28. Find the equation of a line in symmetrical form which is the intersection of

following two planes :

x y z

x y z

- + =

+ - =

2 5 4

4 2

Xmo g_Vbm| x y z- + =2 5 4 VWm x y z+ - =4 2 Ho$ ‡{V¿N>oXZ go ~ZZo dmbr aoIm H$m g_rH$aU,
g_{_V Í$n _| kmV H$s{OEü&
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SEC TION–D

I S>–X

29. Using matrices, solve the following system of equations :

AmÏ ỳh {d{Y go, {ZÂZ g_rH$aU-{ZH$m` H$m hb kmV H$s{OE Ö

2 3 1

2 3 4

4 2 8

x y z

x y z

x y z

- + =

+ - =

- - =

Or / AWdm          

Find A if A- =

æ

è

ç
ç
ç

ö

ø

÷
÷
÷

1

3 2 6

5 1 2

2 2 5

 and verify that AA I- =1
3.

`{X A- =

æ

è

ç
ç
ç

ö

ø

÷
÷
÷

1

3 2 6

5 1 2

2 2 5

 h°, Vmo A kmV H$s{OEü& gmW _| `h ^r gÀ`m{nV H$s{OE {H$ AA I- =1
3.

30. Find the differential equation of the curve represented by y dx x xy dy2 2 0+ + =( )

and passes through the point ( , )1 1 .

dH´$ H$mo ‡X{e©V H$aZo dmbo g_rH$aU y dx x xy dy2 2 0+ + =( ) , Omo {~›Xw (1, 1) go JwOaVm h°, H$m

AdH$b g_rH$aU kmV H$s{OEü&

Or / AWdm

Find the solution of the differential equation ( ) ( )x y xy ydx x y xy x dy2 2 2 2 0+ + - = ,

given that y = 1, when x = 1.

AdH$b g_rH$aU ( ) ( )x y xy y dx x y xy x dy2 2 2 2 0+ + - =  H$mo hb H$s{OE, {X`m h° {H$ O~ 

x = 1, Vmo y = 1.

31. Find the area enclosed by the curves y x2 8=  and y x= 2.

dH´$m| y x2 8=  VWm y x= 2 go {Kao joÃ H$m joÃ\$b kmV H$s{OEü&

311/HIS/103A 11 [ P.T.O.
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32. Find the equation of a plane passes through the points ( , , )- 1 3 4  and ( , , )2 3 1- ,

and perpendicular to the plane x y z+ + =3 4 5.

g_Vb x y z+ + =3 4 5 Ho$ bÂ~dV≤ Am°a {~›XwAm| ( , , )- 1 3 4  VWm ( , , )2 3 1-  go JwOaZo dmbo
g_Vb H$m g_rH$aU kmV H$s{OEü&

33. Ajay wants to invest at most R12,000 in Kisan Vikas Patras and National

Savings Bonds. According to rules, he has to invest at least R2,000 in Kisan

Vikas Patras and at least R4,000 in National Savings Bonds. If the rate of

interest on Kisan Vikas Patras is 8% per annum and the rate of interest on

National Savings Bonds is 10% per annum, how much money should he invest

to earn maximum yearly interest/income? Also, find his maximum yearly

interest/income. Formulate the above LPP mathematically and then solve it

graphically.

AO` {H$gmZ {dH$mg nÃm| d amÔ¥>r` ~MV ~m∞›S>m| _| A{YH$V_ R12,000 H$m {Zdoe H$aZm MmhVm h°ü&
{Z`_ Ho$ AZwgma, Cgo H$_-go-H$_ R2,000 {H$gmZ {dH$mg nÃm| _| Am°a H$_-go-H$_ R4,000 amÔ¥>r`
~MV ~m∞›S>m| _| {Zdoe H$aZm A{Zdm ©̀ h°ü& {H$gmZ {dH$mg nÃm| na Cgo 8% dm{f©H$ Xa go Am°a amÔ¥>r` ~MV 
~m∞›S>m| na 10% dm{f©H$ Xa go „`mO {_bVm h°ü& A{YH$V_ dm{f©H$ „`mO/Am` A{O©V H$aZo Ho$ {bE dh
{H$VZm YZ H$m {Zdoe H$ao? gmW hr A{YH$V_ dm{f©H$ „`mO/Am` ^r kmV H$s{OEü& Bg g_Ò`m H$mo a°{IH$ 
‡moJ´m_Z g_Ò`m ~ZmBE Am°a Cgo AmboI {d{Y go hb H$s{OEü&

H H H
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