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This Question Paper Booklet contains 23 printed pages.
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Gen eral In struc tions :

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

2. Please check the Question Paper Booklet to verify that the total pages of the Booklet and the total
pages printed on the top of the first page tallies each other. 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 Booklet Code No. 53/HIS/1, Set u on the answer-book.

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

Eng lish, Hindi, Urdu, Punjabi, Ben gali, Tamil, Malayalam, Kannada, Tel ugu, Mara thi,
Oriya, Guja rati, Konkani, Manipuri, Assamese, Nepali, Kashmiri, San skrit 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 question will be yours only.

gm_m›` AZwXoe Ö

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

2. H•$n`m Om±M H$a b| {H$ ‡ÌZ-nÃ nwpÒVH$m H$s Hw$b n•> gßª`m VWm ‡W_ n•> Ho$ D$nar ^mJ na N>no Hw$b n•> gßª`m XmoZm| g_mZ h¢ü& Bg ~mV
H$s ^r Om±M H$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$m na ‡ÌZ-nÃ nwpÒVH$m H$s H$moS> gßª`m 53/HIS/1, goQ> u {bI|ü&

5. (H$) ‡ÌZ-nÃ nwpÒVH$m Ho$db {h›Xr/AßJ́oOr _| h°ü& {\$a ^r, `{X Amn Mmh| Vmo ZrMo Xr JB© {H$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$gr A›` ^mfm _| CŒma {bIVo h¢ Vmo ‡ÌZ H$mo g_PZo _| hmoZo dmbr Ãw{Q>`m|/Jb{V`m| H$s {OÂ_oXmar
Ho$db AmnH$s hmoJrü&
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 Im por tant Instructions 

1. This Question Paper Booklet contains two Question Papers—one based

on revised study material marked as NEW SYLLABUS and the other

based on pre-revised study material marked as OLD SYLLABUS.

2. NEW SYLLABUS is compulsory for those who have registered for 2015–16

(Block–I and Block–II) admission and Stream–II of 2016 admission.

(Those who are appearing in September–November, 2016 under

NEW SYLLABUS.)

3. OLD SYLLABUS is compulsory for those candidates who had registered

before 2015–16 (Block–I) admission.

4. Candidates are to answer only one Question Paper from the given two

Question Papers.

5. Candidates are not allowed to mix questions from the two given

Question Papers.

 _hŒdnyU© {ZX}e 

1. Bg ‡ÌZ-nÃ nwpÒVH$m _| Xmo ‡ÌZ-nÃ h¢—EH$ gßemo{YV A‹``Z gm_J´r na AmYm[aV h° {Og na 
Z`m nmR>ÁH´$_ Aß{H$V h° VWm Xygam gßemoYZ go nyd© A‹``Z gm_J´r na AmYm[aV h° {Og na
nwamZm nmR>ÁH´$_ Aß{H$V h°ü&

2. Z`m nmR>ÁH´$_ CZ narjm{W©̀ m| Ho$ {bE A{Zdm ©̀ h° {OZH$m Zm_mßH$Z 2015–16 („bm∞H$–I

Am°a „bm∞H$–II) VWm emIm–II, 2016 _| h˛Am h°ü& (CZHo$ {bE Omo {gVÂ~a–ZdÂ~a, 2016 _|
ZE nmR>ÁH´$_ Ho$ AßVJ©V narjm _| ~°R>Zo Om aho h¢ü&)

3. nwamZm nmR>ÁH´$_ CZ narjm{W©̀ m| Ho$ {bE A{Zdm ©̀ h° {OZH$m Zm_mßH$Z 2015–16 („bm∞H$–I)
Ho$ nhbo h˛Am h°ü&

4. narjmWu {XE JE Xmo ‡ÌZ-nÃm| _| go Ho$db EH$ ‡ÌZ-nÃ go hr CŒma {bI|ü&

5. narjmWu H$mo Xmo ‡ÌZ-nÃm| Ho$ ‡ÌZm| H$mo {_bmH$a CŒma XoZo H$s AZw_{V Zht h°ü&

311/HIS/103A 2
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 NEW 

This Question Paper contains 33 questions.

Bg ‡ÌZ-nÃ Ho$ A›VJ©V 33 ‡ÌZ h¢ü&

MATHEMATICS

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 boH$a 10 VH$ ~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&

311/HIS/103A 3 [ P.T.O.
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(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&

SEC TION–A

I S>–A

1. The matrix A =

é

ë

ê
ê
ê

ù

û

ú
ú
ú

0 0 3

0 3 0

3 0 0

 is a

(A) scalar matrix

(B) diagonal matrix

(C) unit matrix

(D) square matrix

AmÏ ỳh A =

é

ë

ê
ê
ê

ù

û

ú
ú
ú

0 0 3

0 3 0

3 0 0

 EH$

(A) A{Xe AmÏ ỳh h°

(B) {dH$U© AmÏ ỳh h°

(C) BH$mB© AmÏ ỳh h°

(D) dJ© AmÏ ỳh h°

2. If A a b= { , }, then the number of binary operations that can be defined on A is

`{X A a b= { , }, Vmo A na n[a^m{fV {¤-AmYmar gß{H´$`mAm| H$s gßª`m h°

(A) 16

(B) 4

(C) 2

(D) 1

311/HIS/103A 4
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3. The principal value of cos ( )- -1 1
2

 is

cos ( )- -1 1
2

 H$m _wª` _mZ h°

(A) -
p

6

(B) -
p

3

(C)
5

6

p

(D)
2

3

p

4. The degree of the differential equation 
d y

dx

dy

dx
x

2

2

2 3
2 0

æ

è
ç

ö

ø
÷ -

æ
è
ç

ö
ø
÷ - =sin  is

AdH$b g_rH$aU 
d y

dx

dy

dx
x

2

2

2 3
2 0

æ

è
ç

ö

ø
÷ -

æ
è
ç

ö
ø
÷ - =sin  H$s KmV h°

(A) 3

(B) 2

(C) 1

(D) not defined

An[a^m{fV

5. e x x dxx (sin cos )+ò  is equal to

e x x dxx (sin cos )+ò  ~am~a h°

(A) e x cx cos +

(B) - +e x cx cos

(C) e x cx sin +

(D) - +e x cx sin

311/HIS/103A 5 [ P.T.O.
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6. tan x dxò  is equal to

tan x dxò  ~am~a h°

(A) sec2 x c+

(B) sec tanx x c+

(C) log|sec |x c+

(D) log|cos |x c+

7. lim
sin

x

x

x®0

5
 is equal to

lim
sin

x

x

x®0

5
 ~am~a h°

(A) 1

(B)
1

5

(C) 5

(D) 0

8. The differential coefficient of sec (tan )-1 x  with respect to x is

x Ho$ gmnoj sec (tan )-1 x  H$m AdH$b JwUmßH$ h°

(A)
x

x1 2+

(B)
x

x1 2+

(C) x x1 2+

(D)
1

1 2+ x

311/HIS/103A 6
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9. The angle between the vectors 
r
a i j= +$ $ and 

r
b j k= -$ $ is

g{Xem| 
r
a i j= +$ $ Am°a 

r
b j k= -$ $ Ho$ ~rM H$m H$moU h°

(A) -
p

3

(B)
p

3

(C)
2

3

p

(D)
p

6

10. Which of the following sentences is not a statement?

(A) The sun is a star.

(B) Lahore is in India.

(C) Every rectangle is a square.

(D) Mathematics is a fun.

{ZÂZ{b{IV dmä`m| _| go H$m°Z-gm EH$ H$WZ Zht h°?

(A) gy`© EH$ Vmam h°ü&

(B) bmhm°a ^maV _| h°ü&

(C) ‡À òH$ Am`V EH$ dJ© h°ü&

(D) J{UV EH$ H$m°VwH$ h°ü&

311/HIS/103A 7 [ P.T.O.
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SEC TION–B

I S>–~

11. If A =
é

ë
ê

ù

û
ú

2 4

3 2
 and B =

-é

ë
ê

ù

û
ú

2 5

3 4
, find 3A B- .

`{X A =
é

ë
ê

ù

û
ú

2 4

3 2
 Am°a B =

-é

ë
ê

ù

û
ú

2 5

3 4
, Vmo 3A B-  kmV H$s{OEü&

Or / AWdm                            

If 
1 2 3

0 4 1

3 5 6

1 0 3

-é

ë
ê

ù

û
ú + =

-

é

ë
ê

ù

û
úA , find the matrix A.

`{X 
1 2 3

0 4 1

3 5 6

1 0 3

-é

ë
ê

ù

û
ú + =

-

é

ë
ê

ù

û
úA , Vmo AmÏ ỳh A kmV H$s{OEü&

12. Does the following graph represent a function? Justify your answer.

ä`m ZrMo {X`m h˛Am AmaoI EH$ \$bZ H$mo {ZÍ${nV H$aVm h°? AnZo CŒma Ho$ g_W©Z _| VH©$ ‡ÒVwV H$s{OEü&

13. If y e xx= cos , find 
d y

dx

2

2
.

`{X y e xx= cos , Vmo 
d y

dx

2

2
 kmV H$s{OEü&

14. Evaluate :

_mZ kmV H$s{OE :

cos . sin/
x e dxx

0

2p
ò                  

15. If 
r
a i j k= + -3 2 4$ $ $ and 

r
b i j k= + +$ $ $, find a unit vector in the direction of 

r r
a b- .

`{X 
r
a i j k= + -3 2 4$ $ $ Am°a 

r
b i j k= + +$ $ $, Vmo 

r r
a b-  H$s {Xem _| EH$H$ g{Xe kmV H$s{OEü&

311/HIS/103A 8
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16. Given below are two statements :

  p : 115 is a multiple of 5.

  q : 115 is a multiple of 7.

Write the compound statement connecting these two statements with ‘and’ and

check its validity.

ZrMo {XE h˛E Xmo H$WZ Bg ‡H$ma h¢ :

     p  :  115, 5 H$m EH$ JwUO h°ü&

     q  :  115, 7 H$m EH$ JwUO h°ü&

BZ Xmo H$WZm| H$mo "Am°a' gß`moOH$ go OmoãS>H$a {_l H$WZ {b{IE Am°a BgH$s d°YVm Om±{MEü&

SEC TION–C

I S>–g

17. If A = -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1

4

3

 and B = -[ ]1 2 1 , then verify that ( )AB B A¢ = ¢ ¢.

`{X A = -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1

4

3

 Am°a B = -[ ]1 2 1 , Vmo gÀ`m{nV H$s{OE {H$ ( )AB B A¢ = ¢ ¢.

18. Using properties of determinants, show that

gma{UH$m| Ho$ JwUY_m] H$m Cn`moJ H$aHo$ {g’ H$s{OE {H$

y z x y

z x z x

x y y z

x y z x z

+

+

+

= + + -( )( )2

Or / AWdm                       

Using determinants, find the value of k so that the points (3, – 2), (k, 2) and (8, 8)

become collinear.

gma{UH$m| H$m Cn`moJ H$aHo$ k  H$m dh _mZ kmV H$s{OE, {OgHo$ {bE {~›Xw (3, – 2), (k, 2) Am°a (8, 8)ã
gaoI hm|ü&

311/HIS/103A 9 [ P.T.O.
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19. Prove that

{g’ H$s{OE {H$

sin sin sin- - -æ
è
ç

ö
ø
÷ +

æ
è
ç

ö
ø
÷ =

æ
è
ç

ö
ø
÷

1 1 14

5

5

13

63

65
        

20. Let f R R: ®  be defined by f x x( ) = -7 3. Show that the inverse of the function f

exists. Hence find f -1.

_mZ br{OE f R R: ® , f x x( ) = -7 3 ¤mam n[a^m{fV h°ü& Xem©BE {H$ \$bZ f  Ho$ ‡{Vbmo_ H$m ApÒVÀd
h°ü& AVÖ f -1          kmV H$s{OEü&

21. Examine the continuity of the function f  defined by

f x

x

x
x

x

( ) | |
,

,

=
¹

=

ì

í
ï

îï 1

0

0

                   

at x = 0.

x = 0 Ho$ {bE

f x

x

x
x

x

( ) | |
,

,

=
¹

=

ì

í
ï

îï 1

0

0

                                         

¤mam n[a^m{fV \$bZ f  Ho$ gmßVÀ` H$m narjU H$s{OEü&

22. If x a= -( sin )q q  and y a= +( cos )1 q , find 
dy

dx
 at q

p
=

2
.

`{X x a= -( sin )q q  Am°a y a= +( cos )1 q , Vmo q
p

=
2

 Ho$ {bE 
dy

dx
 kmV H$s{OEü&

23. Solve the following differential equation :

{ZÂZ AdH$b g_rH$aU hb H$s{OE :

x
dy

dx
y x x+ =2 2 log          

311/HIS/103A 10
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Or / AWdm

Verify that y x= -tan 1  is a solution of the differential equation

( )1 2 02
2

2
+ + =x

d y

dx
x

dy

dx

gÀ`m{nV H$s{OE {H$ y x= -tan 1 , AdH$b g_rH$aU ( )1 2 02
2

2
+ + =x

d y

dx
x

dy

dx
 H$m hb h°ü&

24. Evaluate :

_mZ kmV H$s{OE :

log

( log )( log )

x

x x x
dx

1 2+ +ò                             

Or / AWdm                                                

Evaluate :

_mZ kmV H$s{OE :

x

x x
dx

2

4 2

1

1

-

+ +
ò              

25. Evaluate :

_mZ kmV H$s{OE :

1

10

2

+
ò

tan

/

x
dx

p
               

26. Find the intervals in which the function defined by f x x x x( ) = - + +3 29 24 12 is

(a) increasing and (b) decreasing.

dh A›Vamb kmV H$s{OE, {Og_| f x x x x( ) = - + +3 29 24 12 ¤mam n[a^m{fV \$bZ (H$) dY©_mZ VWm 

(I) ımg_mZ h°ü&

27. Find the ratio in which the line segment joining the points (2, – 3, 5) and (7, 1, 3)

is divided by the xz-plane.

dh AZwnmV kmV H$s{OE, {Og_| {~›XwAm| (2, – 3, 5) Am°a (7, 1, 3) H$mo {_bmZo dmbm aoImI S>
xz-g_Vb ¤mam {d^m{OV hmoVm h°ü&

311/HIS/103A 11 [ P.T.O.
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28. Find a unit vector perpendicular to both the vectors 
r r
a b+  and 

r r
a b- , where 

r
a i j k= + +$ $ $ and 

r
b i j k= + +$ $ $2 3 .

r r
a b+  VWm 

r r
a b-  XmoZm| g{Xem| Ho$ bÂ~dV≤ EH$H$ g{Xe kmV H$s{OE, Ohm± 

r
a i j k= + +$ $ $ VWm 

r
b i j k= + +$ $ $2 3 .

SEC TION–D

I S>–X

29. Solve the following system of linear equations using matrix method :

AmÏ ỳh {d{Y H$m Cn`moJ H$aHo$ {ZÂZ{b{IV a°{IH$ g_rH$aU {ZH$m` H$mo hb H$s{OE :

x y z

x y z

x y z

- + =

+ - =

+ + =

4

2 3 0

2

Or / AWdm          

Find the inverse of the matrix A given below using elementary transformations :

‡mapÂ^H$ ÒWmZmßVaU {d{Y H$m Cn`moJ H$aHo$ ZrMo {XE h˛E AmÏ ỳh A H$m ‡{Vbmo_ kmV H$s{OE :

A =

-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

2 3 3

2 2 3

3 2 2

30. Show that the area of a right-angled triangle of given hypotenuse is maximum when

the triangle is isosceles.

{g’ H$s{OE {H$ {XE h˛E H$U© dmbo g_H$moU {Ã^wO H$m joÃ\$b A{YH$V_ hmoJm, `{X dh {Ã^wO g_{¤~mh˛ h°ü&

Or / AWdm

Find the local maxima and local minima of the function defined by 

f x x x x( ) = - - +2 3 12 83 2 .

f x x x x( ) = - - +2 3 12 83 2  ¤mam n[a^m{fV \$bZ H$m ÒWmZr` C{É> Edß ÒWmZr` {ZpÂZ> kmV H$s{OEü&

311/HIS/103A 12
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31. Using integration, find the area of the smaller region bounded by the ellipse 

x y2 2

9 4
1+ =  and the straight line 

x y

3 2
1+ = .

g_mH$bZ H$m Cn`moJ H$aHo$ XrK©d•Œm 
x y2 2

9 4
1+ =  VWm gab aoIm 

x y

3 2
1+ =  ¤mam {Kao N>moQ>o joÃ H$m joÃ\$b 

kmV H$s{OEü&

32. Find the equation of the plane passing through the points (–1, 1, 1) and (1, –1, 1) and 

perpendicular to the plane x y z+ + =2 2 5.

{~›XwAm| (–1, 1, 1) Am°a (1, –1, 1) go hmoH$a OmZo dmbo Cg g_Vb H$m g_rH$aU kmV H$s{OE, Omo
g_Vb x y z+ + =2 2 5 na bÂ~ h°ü&

33. A dealer has R 15,000 only for purchase of rice and wheat. A bag of rice costs R 1,500 

and a bag of wheat costs R 1,200. He has storage capacity of ten bags only. The

dealer gets a profit of R 100 and R 80 per bag of rice and wheat respectively.

Formulate this as a linear programming problem to get maximum profit and solve it

graphically.

EH$ Ï`mnmar Ho$ nmg Mmdb Am°a Johˇ± IarXZo Ho$ {bE Ho$db R 15,000 h¢ü& Mmdb Ho$ EH$ ~moao H$m _yÎ`
R 1,500 VWm Johˇ± Ho$ EH$ ~moao H$m _yÎ` R 1,200 h°ü& CgHo$ nmg Ho$db Xg ~moao aIZo Ho$ {bE OJh
Cnb„Y h°ü& Ï`mnmar Mmdb Am°a Johˇ± Ho$ ‡À òH$ ~moao na H´$_eÖ R 100 VWm R 80 bm^ ‡m· H$aVm h°ü&
A{YH$V_ bm^ ‡m· H$aZo Ho$ {bE Bg g_Ò`m H$mo a°{IH$ ‡moJ´m_Z g_Ò`m _| Í$nm›V[aV H$s{OE Am°a Bgo
AmaoIr` {d{Y go hb H$s{OEü&
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 OLD 

This Question Paper contains 28 questions.

Bg ‡ÌZ-nÃ Ho$ A›VJ©V 28 ‡ÌZ h¢ü&

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 two Sections, viz., ‘A’ and ‘B’.

(ii) All questions from Section ‘A’ are to be attempted. However, in some

questions, internal choice is given.

(iii) Section ‘B’ has two options. Candidates are required to attempt questions

from one option only.

{ZX}e : (i) Bg ‡ÌZ-nÃ _| Xmo I S> h¢—I S> "A' VWm I S> "~'ü&

(ii) I S> "A' Ho$ g^r ‡ÌZm| H$mo hb H$aZm h°ü& Hw$N> ‡ÌZm| Ho$ A›VJ©V {dH$În {XE JE h¢ü&

(iii) I S> "~' _| Xmo {dH$În h¢ü& narjm{W©`m| H$mo Ho$db EH$ {dH$În Ho$ hr ‡ÌZm| Ho$ CŒma XoZo h¢ü&

SEC TION–A

I S>–A

1. Which term of the AP 20, 19 1
4
, 18 1

2
, 17 3

4
, ... is the first negative term? 2

g_mßVa loUr 20, 19 1
4
, 18 1

2
, 17 3

4
, ... H$m H$m°Z-gm nX ‡W_ F$UmÀ_H$ nX h°?

2. In how many ways 5 men and 4 women can be seated in a row so that no two

men are together? 2

5 nwÈfm| VWm 4 {Û`m| H$mo EH$ nß{∫$ _| {H$VZo ‡H$ma go ~°R>m`m Om gH$Vm h° {H$ H$moB© Xmo nwÈf EH$gmW 
Z hm|?
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3. If A = { , , , }1 2 3 4 , B = { , , , , }3 4 5 6 7 , C = { , , , , , }6 7 8 9 10 11  and 

D = { , , , , }9 10 11 12 13 , then find ( ) ( )A D B CÈ Ç È . 2

`{X A = { , , , }1 2 3 4 , B = { , , , , }3 4 5 6 7 , C = { , , , , , }6 7 8 9 10 11  VWm 
D = { , , , , }9 10 11 12 13  h°, Vmo ( ) ( )A D B CÈ Ç È  kmV H$s{OEü&

4. If f x x
x

( ) = +
1

, prove that [ ( )] ( )f x f x f
x

3 3 3
1

= +
æ
è
ç

ö
ø
÷ . 2

`{X f x x
x

( ) = +
1

 h°, Vmo {g’ H$s{OE {H$ [ ( )] ( )f x f x f
x

3 3 3
1

= +
æ
è
ç

ö
ø
÷ .

Or / AWdm                              

If f x x( ) = +3 1 and g x x( ) = +2 2, then find (a) f g xo ( ) and (b) ( )( )g f xo .

Is f g x g f xo o( ) ( )( )= ?

`{X f x x( ) = +3 1 VWm g x x( ) = +2 2 h°, Vmo (H$) f g xo ( ) VWm (I) ( )( )g f xo  kmV H$s{OEü&

ä`m f g x g f xo o( ) ( )( )=  hmoJm?

5. Prove that

{g’ H$s{OE {H$

tan tan tan- - -æ
è
ç

ö
ø
÷ +

æ
è
ç

ö
ø
÷ =

æ
è
ç

ö
ø
÷

1 1 11

7

1

13

2

9
         2

6. Find n, if 2 1 2 1 11 42n
n

n
nP P- + =: : . 2

`{X 2 1 2 1 11 42n
n

n
nP P- + =: :  h°, Vmo n H$m _mZ kmV H$s{OEü&

7. Find the equation of the circle concentric with the circle 

x y x y2 2 6 2 11 0+ - + - =  and passing through the centre of the circle 

x y2 2 16+ = . 2

Cg d•Œm H$m g_rH$aU kmV H$s{OE, Omo d•Œm x y x y2 2 6 2 11 0+ - + - =  H$m gßHo$›–r h° VWm d•Œm 

x y2 2 16+ =  Ho$ Ho$›– go hmoH$a OmVm h°ü&
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8. If 1 2, ,w w  are cube roots of unity, then prove the following : 2

`{X 1 2, ,w w  BH$mB© Ho$ KZ_yb h¢, Vmo {ZÂZ {g’ H$s{OE :

( ) ( )1 1 322 5 2 5- + + + - =w w w w

9. Examine the continuity of the following function at x = -1 : 3

{ZÂZ \$bZ Ho$ {bE x = -1 na gVV hmoZo H$m narjU H$s{OE :

f x
x x

x
( )

,

,
=

+ > -

£ -

ì
í
î

1 3 1

2 1
             

Or / AWdm                                 

Find 
dy

dx
, if x a t t= +( sin ) and y a t= -( cos )1 .

`{X x a t t= +( sin ) VWm y a t= -( cos )1  h°, Vmo 
dy

dx
 kmV H$s{OEü&

10. If one root of the equation ax bx c2 0+ + = , a ¹ 0 be square of the other, then

prove that b ac a c abc3 2 2 3+ + = . 3

`{X g_rH$aU ax bx c2 0+ + = , a ¹ 0 H$m EH$ _yb, Xygao _yb H$m dJ© h°, Vmo {g’ H$s{OE {H$ 
b ac a c abc3 2 2 3+ + = .

Or / AWdm                            

Express the following complex number in the form of x yi+  :

{ZÂZ gpÂ_l gßª`m H$mo x yi+  Ho$ Í$n _| Ï`∫$ H$s{OE :

3

4 2

+

-

i

i
                          

11. Find : 3

kmV H$s{OE :

1

1

+

+ò
sin

cos

x

x
dx                                                    
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Or / AWdm

Find the equation of the tangent to the curve 4 9 362 2x y+ =  at the point 

( cos , sin )3 2q q .

dH´$ 4 9 362 2x y+ =  Ho$ {~›Xw ( cos , sin )3 2q q  na Òne©-aoIm H$m g_rH$aU kmV H$s{OEü&

12. If A =

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

2 0 1

2 1 3

1 1 0

, find A A I2 5 4- + , where I is an identity matrix. 3

`{X A =

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

2 0 1

2 1 3

1 1 0

 h°, Vmo A A I2 5 4- +  kmV H$s{OE, Ohm± I  EH$ VÀg_H$ AmÏ ỳh h°ü&

Or / AWdm                          

Using the properties of determinants, prove the following :

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

b c a a

b c a b

c c a b

abc

+

+

+

= 4

13. A bag contains 3 red, 6 white and 7 blue balls. Two balls are taken out of

the bag, one after the other. Find the probability that the drawn balls are white

and blue. 3

EH$ W°bo _| 3 bmb, 6 g\o$X VWm 7 Zrbr J|X| h¢ü& W°bo _| go Xmo J|X|, EH$ Ho$ ~mX EH$, {ZH$mbr JB©ü& 
‡m{`H$Vm kmV H$s{OE {H$ {ZH$mbr JB© J|X| g\o$X VWm Zrbr h¢ü&

14. Find the equation of a line passing through the mid-point of the line segment

joining the points (5, 13) and (– 4, 1) and perpendicular to the line 

3 4 7 0x y+ - = . 4

Cg aoIm H$m g_rH$aU kmV H$s{OE, Omo {~›XwAm| (5, 13) VWm (– 4, 1) H$mo {_bmZo dmbr aoImI S>>
Ho$ _‹`{~›Xw go hmoH$a OmVr h° VWm aoIm 3 4 7 0x y+ - =  na bÂ~ h°ü&
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15. If y
x

x
=

-

+

1 2

1 2

sin

sin
, find 

dy

dx
.

4

`{X y
x

x
=

-

+

1 2

1 2

sin

sin
 h°, Vmo 

dy

dx
 kmV H$s{OEü&                            

Or / AWdm                                                        

If y x xx x= + sin , find 
dy

dx
.

`{X y x xx x= + sin  h°, Vmo 
dy

dx
 kmV H$s{OEü&

16. Find the mean and variance for the following data : 4

{ZÂZ Am±H$ãS>m| Ho$ {bE _m‹` VWm ‡gaU kmV H$s{OE :

Marks

AßH$
15–25 25–35 35–45 45–55 55–65 65–75 75–85

No. of students

{d⁄m{W©̀ m| H$s gßª`m
3 5 9 12 15 4 2

17. Find the term independent of x in the following expansion : 4

{ZÂZ ‡gma _| x go ÒdVßÃ nX kmV H$s{OE :

3
1

3
2

9

x
x

-
æ
è
ç

ö
ø
÷                

18. Solve the following differential equation : 4

{ZÂZ AdH$b g_rH$aU H$mo hb H$s{OE :

sin cos sin cosx
dy

dx
y x x x+ = 2 2           

19. Find the equation of the parabola whose focus is (2, 3) and whose directrix is 

x y- + =4 3 0. 4

Cg nadb` H$m g_rH$aU kmV H$s{OE, {OgH$s Zm{^ (2, 3) h° VWm {OgH$s {Z`Vm
x y- + =4 3 0  h°ü&
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20. Find the general solution of the following trigonometric equation : 6

{ZÂZ {ÃH$moU{_Vr` g_rH$aU H$m Ï`mnH$ hb kmV H$s{OE :

cos sinmx nx+ = 0              

Or / AWdm                        

Prove that a
B C

b c
A

cos ( ) sin
-é

ëê
ù

ûú
= +

2 2
, using sine formula.

gmBZ \$m∞_©ybm Ho$ ‡`moJ go {g’ H$s{OE {H$ a
B C

b c
A

cos ( ) sin
-é

ëê
ù

ûú
= +

2 2
.

21. Using matrices, solve the following system of equations : 6

AmÏ ỳhm| ¤mam {ZÂZ g_rH$aU {ZH$m` H$mo hb H$s{OE :

x y z

x y z

x y z

+ - = -

+ + =

- - =

2 3 4

2 3 2 2

3 3 4 11

                          

22. Evaluate : 6

_mZ kmV H$s{OE :

x

x
dx

10 +ò sin

p
            

Or / AWdm                                               

Find the area of the region bounded above by y x= + 6, bounded below by 

y x= 2 and bounded on the sides by the lines x = 0 and x = 2.

Cg joÃ H$m joÃ\$b kmV H$s{OE, Omo D$na go y x= + 6 ¤mam {Kam h°, ZrMo go y x= 2 ¤mam Am°a

XmoZm| Amoa go aoImAm| x = 0 VWm x = 2 ¤mam {Kam h°ü&
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23. Find the sum of the first n terms of the series 1 3 3 5 5 7. . . ...+ + +  . 6

loUr 1 3 3 5 5 7. . . ...+ + +  Ho$ ‡W_ n nXm| H$m `moJ kmV H$s{OEü&

24. A window is in the form of a rectangle surmounted by a semicircular opening.

If the perimeter of the window be 30 m, find its dimensions so that greatest

possible light may be admitted. 6

EH$ Am`VmH$ma {IãS>H$s na EH$ AY©d•ŒmmH$ma Iwbm ^mJ bJm h°ü& `{X {IãS>H$s H$m n[a_mn 30 _r0 h°, 
Vmo {IãS>H$s H$s {d_mE± kmV H$s{OE Vm{H$ {IãS>H$s go A{YH$V_ gß^m{dV ‡H$me AßXa Am gHo$ü&

SEC TION–B

I S>ç~

OP TION–I

{dH$ÎnçI

( Vec tors and 3-Dimensional Geometry )

( g{Xe VWm {Ã-Am`m_ ¡`m{_{V )

25. Find a unit vector parallel to the resultant of two vectors 
r
a i j k= + -3 2 4$ $ $ and 

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

Xmo g{Xem| 
r
a i j k= + -3 2 4$ $ $ VWm 

r
b i j k= + +$ $ $2  Ho$ n[aUm_r g{Xe Ho$ g_mßVa EH$ _mÃH$ (BH$mB©) 

g{Xe kmV H$s{OEü&

26. If 
r
a i j k= + -3 2 6$ $ $ and 

r
b i j k= - +4 3$ $ $, find 

r r
a b× . Also find the angle between

r
a and 

r
b . 3

`{X 
r
a i j k= + -3 2 6$ $ $ VWm 

r
b i j k= - +4 3$ $ $ h°, Vmo 

r r
a b×  kmV H$s{OEü& 

r
a VWm 

r
b  Ho$ ~rM H$m

H$moU ^r kmV H$s{OEü&
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27. Find the equation of the plane passing through the points (0, 2, 3), (2, 0, 3) and

(2, 3, 0). 4

Cg g_Vb H$m g_rH$aU kmV H$s{OE, Omo {~›XwAm| (0, 2, 3), (2, 0, 3) VWm (2, 3, 0) go
hmoH$a OmVm h°ü&

Or / AWdm

Find the equation of the plane passing through the points (– 1, 2, 3) and

(2, – 3, 4) and which is perpendicular to the plane 3 5 0x y z+ - + = .

Cg g_Vb H$m g_rH$aU kmV H$s{OE, Omo {~›XwAm| (– 1, 2, 3) VWm (2, – 3, 4) go hmoH$a OmVm
h° Edß g_Vb 3 5 0x y z+ - + =  Ho$ bÂ~dV≤ h°ü&

28. Find the centre and radius of the circle given by the equations 

x y z x y z2 2 2 6 4 12 36 0+ + - - + - = , x y z+ - =2 2 1. 6

Cg d•Œm H$m Ho$›– VWm CgH$s {Ã¡`m kmV H$s{OE, Omo g_rH$aUm| 
x y z x y z2 2 2 6 4 12 36 0+ + - - + - = , x y z+ - =2 2 1 ¤mam ‡XŒm h°ü&

OP TION–II

{dH$ÎnçII

( Math e mat ics for Com merce, Eco nom ics and Business )

( dm{U¡`, AW©emÛ VWm Ï`mnma Ho$ {bE J{UV )

25. A man bought R 12,000 of 10% stock at R 92 and sold it when the price rose to 

R 98. Find his total gain and gain percent. 2

EH$ Ï`{∫$ Zo 10% H$m R 12,000 H$m ÒQ>m∞H$, R 92 Ho$ ^md go IarXm VWm CgH$m _yÎ` R 98 hmoZo 
na ~oM {X`mü& CgH$m Hw$b bm^ VWm bm^ ‡{VeV kmV H$s{OEü&
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26. Construct by simple average of price-relative method, the price index of 2004,

taking 1999 as base year from the following data : 3

_yÎ`mZwnmVm| Ho$ gab _m‹` H$s ar{V go {ZÂZ Am±H$ãS>m| go 1999 H$mo AmYma df© _mZH$a df© 2004 Ho$
{bE _yÎ` gyMH$mßH$ kmV H$s{OE :

Commodity (dÒVw ) A B C D E F

Price in 1999 (in R )

1999 _| _yÎ` (R _oß)

60 50 60 50 25 20

Price in 2004 (in R )

2004 _| _yÎ` (R _oß)

80 60 72 75 37·5 30

27. A person at the age of 25 years takes an insurance policy of sum assured

R 50,000 for 30 years term. Calculate the premium for annual payment from

the following details : 4

EH$ Ï`{∫$, {OgH$s Am ẁ 25 df© h°, R 50,000 H$s ~r_m nm∞{bgr 30 dfm] H$s Ad{Y Ho$ {bE boVm 
h°ü& {ZÂZ {ddaUm| Ho$ AZwgma dm{f©H$ ^wJVmZ Ho$ {bE ‡r{_`_ H$s JUZm H$s{OE :

Tabular premium/R 1,000

Vm{bH$m ‡r{_`_/R 1,000

: R 40

Rebate for large sum assured

A{YH$ ~r_m am{e Ho$ {bE Ny>Q>

: R 2/R 1,000

Rebate for annual payment

dm{f©H$ ^wJVmZ Ho$ {bE Ny>Q>

: 3%

Or / AWdm

Shivam Enterprises manufactures 60 units of steam-iron per day and its input

cost is R 200 per unit. The company adds a value of R 100 and then sells it after 

paying 10% excise duty. Calculate the final price of each steam-iron and how

much total duty has been paid at the end of the month, when the transaction is 

without Cenvat.

{ed_ E›Q>a‡mBµOog 60 BH$mB© ÒQ>r_-‡og (iron) ‡{V{XZ ~ZmVr h°, {Og na CZH$m Ï`` R 200 ‡{V 
BH$mB© h°ü& H$ÂnZr _yÎ` _| R 100 OmoãS>H$a Cg na 10% CÀnmX-ewÎH$ XoH$a, C›h| ~oMVr h°ü& ‡À òH$
ÒQ>r_-‡og H$m Aß{V_ _yÎ` kmV H$s{OE VWm kmV H$s{OE {H$ _mg Ho$ AßV _| Hw$b {H$VZm CÀnmX-ewÎH$ 
XoZm nãS>m, O~{H$ gm°Xm ~J°a g°ZdmQ> H$m h°ü&
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28. The marginal revenue function for a product is given by

MR =
-

æ

è
ç

ö

ø
÷ -

6

3
4

2( )x
                

Find the total revenue function and the demand function. 6

EH$ CÀnmX H$m gr_mßV Am` \$bZ

MR =
-

æ

è
ç

ö

ø
÷ -

6

3
4

2( )x
                       

¤mam ‡XŒm h°ü& Hw$b Am` \$bZ VWm _m±J \$bZ kmV H$s{OEü&

H H H
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