
This ques tion pa per con sists of 32 ques tions [Sec tion–A (24) + Sec tion–B (4+4)] and 12 printed

pages.

Bg ‡ÌZ-nÃ _| 32 ‡ÌZ [I S>–A (24) + I S>–~ (4+4)] VWm 12 _w{–V n•> h¢ü&

Code No.

H$moS> Zß0 49/HIS/1

MATHEMATICS
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 :
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2. Please check the question paper to verify that the total pages and total  number of questions contained 

in the 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. 49/HIS/1, 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 :

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.
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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. If 1 2, ,w w  are cube roots of unity, prove the following : 2

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

( ) ( )1 1 42 2- + + - =w w w w

2. Find r, if 5 64 5
1´ = ´ -P Pr r . 2

r  kmV H$s{OE, `{X 5 64 5
1´ = ´ -P Pr r .
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3. If n nC C8 7= , find n. 2

`{X n nC C8 7=  h°, Vmo n H$m _mZ kmV H$s{OEü&

Or / AWdm                              

If 12
2

12
2 4C Cn n= - , find 6Cn .

`{X   12
2

12
2 4C Cn n= -  h°, Vmo 6Cn  kmV H$s{OEü&

4. Find the equation of the parabola whose focus is the origin and whose directrix

is the line 2 1 0x y+ - = . 2

Cg nadb` H$m g_rH$aU kmV H$s{OE {OgH$s Zm{^ _yb{~›Xw h° VWm {Z`Vm aoIm 2 1 0x y+ - = .

5. The 10th term of an AP is - 15 and the 31st term is - 57. Find the 15th term. 2

EH$ g_mßVa loãT>r H$m 10dm± nX - 15 h° VWm 31dm± nX - 57 h°ü& CgH$m 15dm± nX kmV H$s{OEü&

6. If X = { , , , , }1 3 5 7 9 , Y = { , , }1 7 8  and Z = { , , , , }3 5 8 10 12 , then find the following : 2

`{X X = { , , , , }1 3 5 7 9 , Y = { , , }1 7 8  VWm Z = { , , , , }3 5 8 10 12  h°, Vmo {ZÂZ kmV H$s{OE :

( ) ( )X Y Y ZÈ Ç È

7. If x RÎ , find the domain of the following function : 2

`{X x RÎ  h°, Vmo {ZÂZ \$bZ H$m ‡m›V kmV H$s{OE :

f x x x( ) ( )( )= - -3 5
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8. Evaluate : 2

_mZ kmV H$s{OE :

cos sin sin- -+
é

ëê
ù

ûú
1 13

5

5

13
      

9. For what values of k will the following quadratic equation have equal roots? 3

k  Ho$ {H$Z _mZm| Ho$ {bE {ZÂZ {¤KmV g_rH$aU Ho$ _yb g_mZ hm|Jo?

( ) ( )4 1 1 1 02k x k x+ + + + =      

Or / AWdm                        

Find the modulus of the complex number 
1

3

+

-

i

i
.

gpÂ_l gßª`m 
1

3

+

-

i

i
 H$m _mnmßH$ kmV H$s{OEü&

10. Using properties of determinants, prove the following : 3

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

1

1

1

a bc

b ca

c ab

a b b c c a= - - -( )( )( )

Or / AWdm             

Find the adjoint of the matrix A =

-

-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 1 2

3 4 1

5 2 1

.

AmÏ ỳh A =

-

-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 1 2

3 4 1

5 2 1

 H$m ghIßS>O kmV H$s{OEü&
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11. Find the equations of the tangent and normal to the circle x y2 2 25+ =  at

the point ( , )4 3 . 3

d•Œm x y2 2 25+ =  Ho$ q~Xw ( , )4 3  na Òne©-aoIm VWm A{^bß~ Ho$ g_rH$aU kmV H$s{OEü&

Or / AWdm              

Find the intervals in which f x x x x( ) = - - +2 3 12 63 2  is (a) increasing and

(b) decreasing.

\$bZ f x x x x( ) = - - +2 3 12 63 2  Ho$ {bE dh AßVamb kmV H$s{OE {OZ_| \$bZ (H$) dY©_mZ h° 

Am°a (I) ımg_mZ h°ü&

12. Evaluate : 3

_mZ kmV H$s{OE :

1

1

+

+ò
sin

cos

x

x
dx                                     

Or / AWdm                                        

Evaluate :

_mZ kmV H$s{OE :

 log|tan |
/

x dx
0

2p
ò                                     

13. In a simultaneous toss of two coins, find the probability of getting 2 heads. 3

Xmo {g∏o$ EH$gmW CN>mbo OmVo h¢ü& 2 {MV AmZo H$s ‡m{`H$Vm kmV H$s{OEü&

14. Find the middle term in the expansion of x
x

2
6

1
+

æ
è
ç

ö
ø
÷ . 4

x
x

2
6

1
+

æ
è
ç

ö
ø
÷  Ho$ ‡gma _| _‹`nX kmV H$s{OEü&
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15. Show that the equation of a line, such that the segment of the line intercepted

between the axes is bisected at the point ( , )1 3- , is 3 6x y- = . 4

Xem©BE {H$ dh aoIm, {OgHo$ Ajm| Ho$ ~rM H$Q>o A›VÖIßS> q~Xw ( , )1 3-  na g_{¤^m{OV hmoVm h°, H$m
g_rH$aU 3 6x y- =  h°ü&

16. If y x xx x= + -(log ) (sin )sin1 , then find 
dy

dx
. 4

`{X y x xx x= + -(log ) (sin )sin1  h°, Vmo 
dy

dx
 kmV H$s{OEü&

17. Evaluate : 4

_mZ kmV H$s{OE :

lim
cos

cosx

x

x®

-

-

æ

è
ç

ö

ø
÷

0

1

1 3
                                     

Or / AWdm                           

If sin sin ( )y x a y= + , prove that 
dy

dx

a y

a
=

+sin ( )

sin

2

.

`{X sin sin ( )y x a y= +  h°, Vmo {g’ H$s{OE {H$ 
dy

dx

a y

a
=

+sin ( )

sin

2

 h°ü&

18. Solve the following differential equation : 4

{ZÂZ AdH$b g_rH$aU H$mo hb H$s{OE :

dy

dx

y

x
e x+ = -

311/HIS/103A 6



19. Calculate, correct to two decimal places, the mean and variance of the following 

data : 4

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

Class

dJ©
0–4 4–8 8–12 12–16

Frequency
~maß~maVm

4 8 2 1

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

AmÏ ỳhm| H$m ‡`moJ H$aHo$ {ZÂZ g_rH$aU {ZH$m` H$mo hb H$s{OE :

x y z

x z

x y

+ + =

+ =

- =

2 7

3 11

2 3 1

21. Sum to n terms, the following series : 6

{ZÂZ loUr H$m n nXm| VH$ `moJ kmV H$s{OE :

3 15 35 63+ + + + L

22. Prove that

{g’ H$s{OE {H$

1 2

1 2 4
2+

-
= +

æ
è
ç

ö
ø
÷

sin

sin
tan

A

A
A

p
                        

6
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Or / AWdm                

Prove that

{g’ H$s{OE {H$

a
B C

b c
A

cos ( ) sin
-

= +
2 2

using sine formula.

gmBZ \$m∞_©ybo Ho$ ‡`moJ goü&

23. Show that among rectangles of given area, the square has the least perimeter. 6

Xem©BE {H$ {X ò J ò joÃ\$b dmbo Am`Vm| _| go dJ© H$m n[a_mn › ỳZV_ hmoVm h°ü&

24. Evaluate : 6

_mZ kmV H$s{OE :

x

x
dx

2

4

1

1

+

+
ò                             

Or / AWdm                    

Find the area common to the two parabolas x ay2 4=  and y ax2 4= .

nadb`m| x ay2 4=  VWm y ax2 4=  Ho$ C^`{Z> ^mJ H$m joÃ\$b kmV H$s{OEü&

311/HIS/103A 8



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. Show that the vectors 
r r
a b- 2 , 3

r r
a b+  and 

r r
a b+ 4  are coplanar. 2

Xem©BE {H$ g{Xe 
r r
a b- 2 , 3

r r
a b+  VWm 

r r
a b+ 4  g_Vbr` h¢ü&

26. Let 
r
a i j k= + -4 5$ $ $, 

r
b i j= -$ $4  and 

r
c i j k= + -3$ $ $. Find a vector 

r
d  which is

perpendicular to both 
r
a and 

r
b , and 

r r
d c× = 21. 3

_mZm 
r
a i j k= + -4 5$ $ $, 

r
b i j= -$ $4  VWm 

r
c i j k= + -3$ $ $ ü. EH$ g{Xe 

r
d  kmV H$s{OE Omo 

r
a Am°a 

r
b  XmoZm| na bß~ h° VWm 

r r
d c× = 21 h°ü&

27. 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+ - + = . 4

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

311/HIS/103A 9 [ P.T.O.



28. Prove that the following lines are coplanar : 6

{g’ H$s{OE {H$ {ZÂZ aoImE± g_Vbr` h¢ :

x y z-
=

-
=

+

-

5

4

7

4

3

5

x y z-
=

-
=

-8

7

4

1

5

3

Or / AWdm

Find the centre and radius of the circle given by the following equations :

{ZÂZ g_rH$aUm| ¤mam ‡XŒm d•Œm H$m Ho$›– VWm {Ã¡`m kmV H$s{OE :

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

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 sells 1000 shares of a company (of par value R 10 each) paying dividend

of 20% at R 25 each. He reinvests the proceeds in shares of another company

(of par value R 100 each) paying a dividend of 121
2
% at R 125 each. Find the

change in his income. 2

EH$ Ï`{∫$ {H$gr Hß$nZr Ho$ 1000 eo`a (R 10 ‡{V eo`a g__yÎ` dmbo) {OZ na 20% bm^mße
{_bVm h°, ‡À òH$ H$mo R 25 _| ~oMVm h°ü& dh ‡m· YZ H$mo EH$ A›` Hß$nZr Ho$ eò am| (R 100 ‡{V
g__yÎ` dmbo) {OZ na 121

2
% bm^mße Kmo{fV h°, _| R 125 ‡{V eo`a H$s Xa go {Zdoe H$aVm h°ü&

CgH$s Am` _| n[adV©Z kmV H$s{OEü&

311/HIS/103A 10



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

R 50,000 for 30 years term. Calculate the yearly premium assuming the

following details : 3

EH$ Ï`{∫$, {OgH$s Am ẁ 25 df© h°, R 50,000 H$s EH$ ~r_m nm∞{bgr 30 df© Ho$ {bE boVm h°ü&
ZrMo {X`o J`o {ddaU Ho$ AZwgma dm{f©H$ ^wJVmZ hoVw ‡r{_`_ H$s JUZm H$s{OE :

Tabular premium

Vm{bH$m ‡r{_`_

: R 40/1,000

Rebate for large sum assured

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

: R 2/1,000

Rebate for annual payment

dm{f©H$ ^wJVmZ Ho$ {bE Ny>Q>

: 3%

Or / AWdm

If a car costs R 2,20,000, then what will be the comprehensive insurance of

the car if the tabular premium is charged as R 4,113 for R 1,30,000 and 2·95%

for excess amount and the act insurance is R 160 ?

`{X EH$ H$ma H$m _yÎ` R 2,20,000 hmo, Vmo H$ma H$m {dÒV•V ~r_m ä`m hmoJm `{X Vm{bH$m ‡r{_`_
R 1,30,000 Ho$ {bE R 4,113 h° Am°a Cggo A{YH$ am{e na 2·95% VWm EoäQ> ~r_m R 160

h°ü?

27. Construct by simple average of price relative method, the price index of 2004

taking 1999 as base year from the following data : 4

{ZÂZ{b{IV Am±H$ãS>m| go _yÎ`mZwnmVm| Ho$ gab _m‹` H$s ar{V go df© 1999 H$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 _|)

60 50 60 50 25 20

311/HIS/103A 11 [ P.T.O.



Price in 2004 (in R)

2004 _| _yÎ` (R _|)

80 60 72 75 37½ 30

28. The manufacturing cost of an item consists of R 6,000 as overheads, material

cost R 5 per unit and labour cost R 
x 2

60
 for x units produced. Find how many

units must be produced so that the average cost is minimum. 6

EH$ dÒVw H$s {Z_m©U bmJV _| R 6,000 D$nar IM©, R 5 ‡{V BH$mB© nXmW© H$s H$s_V VWm x

BH$mB`m| Ho$ CÀnmXZ H$s l_ bmJV R 
x 2

60
 h°ü& kmV H$s{OE {H$ Am°gV _yÎ` › ỳZV_ H$aZo Ho$ {bE dÒVw 

H$s {H$VZr BH$mB`m| H$m CÀnmXZ AdÌ` hr H$aZm Mm{hEü&

H H H

311/HIS/103A 12 14VO—9000×3
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