
 OLD 

This question paper contains Section–A 27 + Section–B 3/3/3 questions.

Bg ‡ÌZ-nÃ Ho$ A›VJ©V I S>–A 27 + I S>–~ 3/3/3 ‡ÌZ h¢ü&

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.

(iii) Section ‘B’ has got more than one option. 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&

(iii) I S> "~' _| EH$ go A{YH$ {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 x iy
i

i
+ =

+

-

( )1

1

2

, find x and y.
2

`{X x iy
i

i
+ =

+

-

( )1

1

2

, Vmo x VWm y kmV H$s{OEü&

2. If

x y

x y

2

5 2

3 5

0 2

6 7

15 6+

é

ë
ê

ù

û
ú +

-

-

é

ë
ê

ù

û
ú =

é

ë
ê

ù

û
ú                                           

find the val ues of x and y. 2

`{X
x y

x y

2

5 2

3 5

0 2

6 7

15 6+

é

ë
ê

ù

û
ú +

-

-

é

ë
ê

ù

û
ú =

é

ë
ê

ù

û
ú                                            

Vmo x VWm y Ho$ _mZ kmV H$s{OEü&
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3. Evaluate : 2

_mZ kmV H$s{OE :

lim
cos

cosx

x

x®

-

-

æ
è
ç

ö
ø
÷

0

1 4

1 6
                                     

4. Show that

Xem©BE {H$

( )!

!
[ . . . . ( )]

2 1
2 1 3 5 2 1

n

n
nn+

= +L                               
2

5. Prove the following : 2

{ZÂZ H$mo {g’ H$s{OE :

(cos sin )(sec cos )(tan cot )ecq - q q q q q- + = 1   

6. Find the number of four-digit numbers with distinct digits. 2

Mma AßH$m| dmbr Eogr gßª`mAm| H$s gßª`m kmV H$s{OE {OZ_| AßH$ AbJ-AbJ hmoßü&

7. If sin sinx y a+ = , cos cosx y b+ = , show that cos( ) ( )x y a b- = + -1
2

2 2 2 . 2

`{X sin sinx y a+ = , cos cosx y b+ = , Vmo Xem©BE {H$ cos( ) ( )x y a b- = + -1
2

2 2 2 .

8. Find whether the function f x x x x( ) cos sin= + +2 2 22  is an even or odd

function. 2

kmV H$s{OE {H$ \$bZ f x x x x( ) cos sin= + +2 2 22  g_ \$bZ h° `m {df_ \$bZü&

9. Evaluate : 3

_mZ kmV H$s{OE :

sec3x dxò                 
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10. Using properties of determinants, prove the following : 3

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

a x y z

x a y z

x y a z

a a x y z

+

+

+

= + + +2( )

11. Find the equation of the line joining the points ( , )3 1-  and ( , )2 3 . Also find the

equation of a line passing through (5, 2) and perpendicular to the above line. 3

{~›XwAm| ( , )3 1-  VWm ( , )2 3  go hmoH$a OmZo dmbr aoIm H$m g_rH$aU kmV H$s{OEü& Cg aoIm H$m
g_rH$aU ^r kmV H$s{OE Omo {~›Xw (5, 2) go hmoH$a OmVr h° VWm Cnamo∫$ (nhbr) aoIm Ho$ bÂ~dV≤ h°ü&

12. If 1, w and w2 are cube roots of unity, prove the following : 3

`{X 1, w VWm w2 EH$ Ho$ KZ_yb h¢, Vmo {ZÂZ {g’ H$s{OE :

( )( )( )( )2 2 2 2 492 7 8- - - - =w w w w

13. Find the intervals in which the function f x x x x( ) = - + +3 212 36 17 is

(a) increasing, and (b) decreasing. 3

\$bZ f x x x x( ) = - + +3 212 36 17 Ho$ {bE do A›Vamb kmV H$s{OE {OZ_| \$bZ (H$) dY©_mZ

h°, Edß (I) ımg_mZ h°üü&

14. If y
x

x
=

-

+
log

cos

cos

1

1
, show that 

dy

dx
x= cosec .

3

`{X y
x

x
=

-

+
log

cos

cos

1

1
 h°, Vmo Xem©BE {H$ 

dy

dx
x= cosec .

15. Find the equation of the line through (2, 3) so that the segment of the line

intercepted between the axes is bisected at this point. 3

Cg aoIm H$m g_rH$aU kmV H$s{OE Omo {~›Xw (2, 3) go hmoH$a OmVr h° VWm Cg aoIm H$m dh ^mJ Omo 
XmoZm| Ajm| Ho$ ~rM Iß{S>V (in ter cepted) hmoVm h°, Cg {~›Xw na g_{¤^m{OV hmoVm h°ü&
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16. Show that the sum of the first n even natural numbers is equal to 1
1

+
æ
è
ç

ö
ø
÷

n
 times

the sum of the first n odd natural numbers. 3

Xem©BE {H$ ‡W_ n g_ gßª`mAm| H$m `moJ, ‡W_ n {df_ gßª`mAm| Ho$ `moJ H$m 1
1

+
æ
è
ç

ö
ø
÷

n
 JwZm h°ü&

17. Show that the ( )r +1th term in the expansion of ( )1 2
1
2-

-
x  is equal to

2

2 2

r

r
x

r
r!

( !) 4

Xem©BE {H$ ( )1 2
1
2-

-
x  Ho$ ‡gma _| ( )r +1 dm± nX 

2

2 2

r

r
x

r
r!

( !)
 Ho$ ~am~a h°ü&

18. Show that the rectangle of maximum area that can be inscribed in a circle of

radius r is a square of side 2r. 4

Xem©BE {H$ r  {Ã¡`m dmbo d•Œm Ho$ A›VJ©V ~ZZo dmbo A{YH$V_ joÃ\$b dmbm Am`V EH$ 2r  ^wOm
dmbm dJ© h°ü&

19. Find the equation of a circle, touching both the axes and passing through the

point (6, 3). 4

Cg d•Œm H$m g_rH$aU kmV H$s{OE Omo XmoZm| Ajm| H$mo Òne© H$aVm h° VWm {~›Xw (6, 3) go hmoH$a
OmVm h°ü&

20. Form the differential equation of the family of curves y ay x2 33 0- + = , where

a is an arbitrary constant. 4

dH´$ Hw$b y ay x2 33 0- + = , Ohm± a EH$ Òdo¿N> AMa h°, H$m AdH$b g_rH$aU kmV H$s{OEü&

21. Solve the following for q for general solution : 4

{ZÂZ H$m q Ho$ {bE Ï`mnH$ hb kmV H$s{OE :

sin cos2 0q q+ =                       
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22. Using matrices, solve the following system of linear equations : 5

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

x y z

x y z

x y z

+ + =

+ + =

+ + =

3

2 3 4

4 9 6

                

23. Solve for x : 5

x Ho$ {bE hb H$s{OE :

x i x i2 3 2 2 6 2 0- + + =( )            

24. Evaluate : 5

_mZ kmV H$s{OE :

log ( tan )
0
4 1
p

q qò + d                 

25. Find the sum of the following series : 5

{ZÂZ AZwH́$_ H$m `moJ kmV H$s{OE :

1
2

2

3

3

4

4

2 2 2

+ + + +
! ! !

L        

26. If y x xx= +cos sin , find 
dy

dx
. 5

`{X y x xx= +cos sin  h°, Vmo 
dy

dx
 kmV H$s{OEü&

27. Evaluate ( )3 22
0

1
x dx+ò  as limit of sums. 5

( )3 22
0

1
x dx+ò  H$m _mZ `moJmoß H$s Jw¿N>_mZ {d{Y ¤mam kmV H$s{OEü&
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SEC TION–B

I S>ç~

OP TION–I

{dH$ÎnçI

( Sta tis tics and Prob a bil ity )

( gmßpª`H$s VWm ‡m{`H$Vm )

28. Compute mean and standard deviation for the following data : 3

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

Class

(dJ© )
: 10–20 20–30 30–40 40–50 50–60 60–70 70–80

Fre quency

(~maß~maVm )
: 2 3 5 7 5 2 1

29. Raman and Lamba appear for an interview for two posts. The probabilities of

selection of Raman and Lamba are respectively 1
3
 and 1

5
. Find the probability

that at least one of the two is selected. 3

a_Z VWm bmÂ~m Xmo nXm| Ho$ {bE gmjmÀH$ma Ho$ {bE OmVo h¢ü& a_Z VWm bmÂ~m Ho$ MwZo OmZo H$s
‡m{`H$VmE± H´$_eÖ 1

3
 VWm 1

5
 h°ßü& ‡m{`H$Vm kmV H$s{OE {H$ CZ_| go H$_-go-H$_ EH$ AdÌ`

MwZm Om òJmü&

30. Find the probability distribution of the number of heads in two tosses of a coin. 4

{H$gr {g∏o$ H$mo Xmo ~ma CN>mbo OmZo na {MVm| (heads) H$s gßª`m Ho$ AmZo H$m ‡m{`H$Vm ~ßQ>Z
kmV H$s{OEü&

311/OSS/203A 9 [ P.T.O.



OP TION–II

{dH$ÎnçII

( Lin ear Pro gram ming )

( a°{IH$ ‡moJ´m_Z )

28. Obtain the dual of the following minimum problem : 3

   Min i mize   Z x x= +300 4801 2

sub ject to the con straints

x x

x x

x x

1 2

1 2

1 2

3 0 25

2 2 0 45

0 0

+ ³ ×

+ ³ ×

³ ³,

{ZÂZ › ỳZV_ g_Ò`m H$m ¤°V kmV H$s{OE :

        › ỳZV_ H$s{OE    Z x x= +300 4801 2

{ZÂZ Ï`damoYm| Ho$ A›VJ©V
x x

x x

x x

1 2

1 2

1 2

3 0 25

2 2 0 45

0 0

+ ³ ×

+ ³ ×

³ ³,

29. Four persons A, B , C  and D are to be assigned jobs I, II, III and IV . The cost

matrix is given below. Find the proper assignment : 3

Mma Ï`{∫$`m| A, B, C  VWm D  H$mo Mma H$m ©̀ I, II, III  VWm IV  Am~ß{Q>V H$aZo h¢ü& gÂ~p›YV
_yÎ` AmÏ ỳh {ZÂZ h°ü& C{MV {Z`VZ kmV H$s{OE :

Per sons (Ï`{∫$)
®

A B C D

Jobs

(H$m`©)
¯

I 6 8 15 7

II 1 6 3 4

III 8 10 9 7

IV 4 11 7 5

311/OSS/203A 10



30. Solve the following linear programming problem graphically : 4

 Min i mize   Z x x= +60 401 2

sub ject to the con straints

3 24

16

3 24

0 0

1 2

1 2

1 2

1 2

x x

x x

x x

x x

+ ³

+ ³

+ ³

³ ³,

{ZÂZ a°{IH$ ‡moJ´m_Z g_Ò`m H$mo AmboI H$s ghm`Vm go hb H$s{OE :

 › ỳZV_rH$aU    Z x x= +60 401 2

{ZÂZ Ï`damoYm| Ho$ A›VJ©V
3 24

16

3 24

0 0

1 2

1 2

1 2

1 2

x x

x x

x x

x x

+ ³

+ ³

+ ³

³ ³,

OP TION–III

{dH$ÎnçIII

( Vec tors and 3-D Ge om e try )

( g{Xe VWm {Ã-Am`m_ ¡`m{_{V )

28. If the vectors 
r
a and 

r
b  are non-collinear, find x such that the vectors 

r r r
c x a b= - +( )2  and 

r r r
d x a b= + -( )2 1  are collinear. 3

`{X g{Xe 
r
a VWm 

r
b  

ã
gaoI Zht h¢, Vmo x Eogo kmV H$s{OE {H$ g{Xe 

r r r
c x a b= - +( )2  VWm 

r r r
d x a b= + -( )2 1  

ã
gaoI hm|ü&

29. Find the equation of the plane passing through the points ( , , )-1 2 3  and ( , , )2 3 4-

and is perpendicular to the plane 3 5 0x y z+ - + = . 3

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

30. If one end of the diameter of the sphere x y z x y z2 2 2 4 6 2 2 0+ + - - + + =  is 

( , , )3 4 1- , find the other end of the diameter. 4

`{X Jmobo x y z x y z2 2 2 4 6 2 2 0+ + - - + + =  Ho$ Ï`mg H$m EH$ {gam ( , , )3 4 1-  h°, Vmo Cg

Ï`mg H$m Xygam {gam kmV H$s{OEü&
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 NEW 

This question paper contains Section–A 24 + Section–B 4/4 questions.

Bg ‡ÌZ-nÃ Ho$ A›VJ©V I S>–A 24 + I S>–~ 4/4 ‡ÌZ h¢ü&

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. If 1, w and w2 are cube roots of unity, then prove the following : 2

`{X 1, w VWm w2 EH$ Ho$ KZ_yb h¢, Vmo {ZÂZ {g’ H$s{OE :

( ) ( )1 1 162 3 2 3+ - + - + = -w w w w

2. If

n

n

n

n

!

!( )!
:

!

!( )!
:

2 2 4 4
2 1

- -
=                   

find the value of n. 2

`{X
n

n

n

n

!

!( )!
:

!

!( )!
:

2 2 4 4
2 1

- -
=                    

h°, Vmo n H$m _mZ kmV H$s{OEü&
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3. Find the number of 5-letter words, with or without meaning, which can be

formed out of letters of the word DELHI, when repetition of the letters is not

allowed. 2

e„X DELHI go ~ZZo dmbo 5-Ajam| dmbo e„Xmoß, {OZH$m AW© h° AWdm Omo AW©hrZ h¢, H$s gßª`m
kmV H$s{OE O~{H$ Ajam| H$s nwZamd•{Œm Z hmoü&

4. Find the eccentricity and coordinates of foci of the ellipse 16 25 4002 2x y+ = . 2

XrK©d•Œm 16 25 4002 2x y+ =  H$s CÀHo$›–Vm (ec cen tricity) VWm Zm{^`m| Ho$ {ZX}emßH$ kmV H$s{OEü&

5. If the pth term of an AP is q and the qth term is p, then show that its nth term

is ( )p q n+ - . 2

`{X {H$gr g_m›Va loUr H$m p dm± nX q h°, VWm q dm± nX p h°, Vmo Xem©BE {H$ CgH$m ndm± nX 
( )p q n+ -  h°ü&

Or / AWdm

The third term of a GP is the square of the first term and the fifth term is 64.

Find the GP.

EH$ JwUmoŒma loUr H$m Vrgam nX, ‡W_ nX H$m dJ© h° VWm nm±Mdm± nX 64 h°ü& dh JwUmoŒma loUr
kmV H$s{OEü&

6. If n A( ) = 10, n B( ) = 12, find the minimum number of elements in A BÈ . 2

`{X n A( ) = 10, n B( ) = 12, Vmo A BÈ  _| › ỳZV_ Ad`dm| H$s gßª`m kmV H$s{OEü&

7. Find the domain of the function y x x= - +( )( )2 4 . 2

\$bZ y x x= - +( )( )2 4  H$m ‡mßV (do main) kmV H$s{OEü&

8. Prove the following : 2

{ZÂZ H$mo {g’ H$s{OE :

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
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9. Find the condition that one root of the equation ax bx c2 0+ + =  may be square

of the other. 3

dh ‡{V~ßY kmV H$s{OE {Oggo {H$ g_rH$aU ax bx c2 0+ + =  H$m EH$ _yb Xygao _yb Ho$ dJ© Ho$
~am~a hmo gH$Vm h°ü&

Or / AWdm                                                      

If z
i i

i i
=

- +

+ -

( )( )

( )( )

3 2 2 3

1 2 2
, find z .

`{X z
i i

i i
=

- +

+ -

( )( )

( )( )

3 2 2 3

1 2 2
, Vmo z  kmV H$s{OEü&

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

gma{UH$m| Ho$ JwUY_m] H$m ‡`moJ H$a {ZÂZ H$m _mZ kmV H$s{OE :
1

1

1

2

2

2

a
a bc

b
b ca

c
c ab

         

Or / AWdm                

If A =
é

ë
ê

ù

û
ú

1 2

2 1
, show that A I A2 3 2- = .

`{X A =
é

ë
ê

ù

û
ú

1 2

2 1
 h°, Vmo Xem©BE {H$ A I A2 3 2- = .

11. Find the equation of normal to the curve y x x= - +2 33 2  at the point (1, 4). 3

dH´$ y x x= - +2 33 2  Ho$ {~›Xw (1, 4) na A{^bß~ H$m g_rH$aU kmV H$s{OEü&

Or / AWdm

Find the in ter vals in which the func tion f x x x x( ) = - + +2 12 18 153 2  is

(a) in creas ing, and (b) de creas ing.

\$bZ f x x x x( ) = - + +2 12 18 153 2  Ho$ {b`o do A›Vamb kmV H$s{OE {Og_| \$bZ (H$) dY©_mZ

h°, Edß (I) ımg_mZ h°ü&
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12. Evaluate the following : 3

{ZÂZ H$m _mZ kmV H$s{OE :

sec cos2x x dxò ec2            

Or / AWdm                                                      

Show that log|tan |x dx
0
2 0
p

ò = .

Xem©BE {H$ log|tan |x dx
0
2 0
p

ò = .

13. In a single throw of two dice, what is the probability that the sum of numbers

appearing on the top is 9? 3

Xmo nmgm| H$mo EH$ gmW \|$H$Zo na D$na AmZo dmbr gßª`mAm| H$m `moJ 9 hmoZo H$s ‡m{`H$Vm ä`m h°?

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

2
12

1
-

æ
è
ç

ö
ø
÷ . 4

x
x

2
12

1
-

æ
è
ç

ö
ø
÷  Ho$ ‡gma _| x go ÒdVßÃ nX kmV H$s{OEü&

15. Find the equation of the line which passes through the origin and the point of

intersection of the lines 
x

a

y

b
+ - =1 0 and 

x

b

y

a
+ - =1 0. 4

Cg aoIm H$m g_rH$aU kmV H$s{OE Omo _yb {~›Xw go hmoH$a OmVr h° VWm aoImAm| 
x

a

y

b
+ - =1 0 VWm 

x

b

y

a
+ - =1 0 Ho$ ‡{V¿N>oX {~›Xw go ^r hmoH$a OmVr h°ü&

16. Find the equation of the circle which passes through (0, 0) and makes

intercepts a and b on the x-axis and y-axis respectively. 4

Cg d•Œm H$m g_rH$aU kmV H$s{OE Omo (0, 0) go hmoH$a OmVm h° VWm x-Aj VWm y-Aj na H´$_eÖ 
a VWm b bÂ~mB© Ho$ AßVÖI S> H$mQ>Vm h°ü&

311/OSS/203A 16



17. Evaluate : 4

_mZ kmV H$s{OE :

lim
x

x

x®

- -

-

æ

è
ç

ö

ø
÷

2

3 1

2
                  

Or / AWdm                                         

If y x x= +-tan (sec tan )1 , find 
dy

dx
.

`{X y x x= +-tan (sec tan )1  h°, Vmo 
dy

dx
 kmV H$s{OEü&

18. Solve the following differential equation : 4

{ZÂZ AdH$b g_rH$aU H$mo hb H$s{OE :
dy

dx

y

x
x- = 2 2                  

19. Find the standard deviation for the following data : 4

{ZÂZ Am±H$ãS>m| Ho$ {bE _mZH$ {dMbZ kmV H$s{OE :
Class

(dJ© )
: 0–20 20–40 40–60 60–80 80–100

Fre quency

(~maß~maVm )
: 10 10 25 15 40

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 :
2 3

2 4

2 1

x y z

x y z

x y z

- + =

- + - = -

- + =

21. Find the sum of first n terms of the following series : 6

{ZÂZ AZwH́$_ (se ries) Ho$ ‡W_ n nXm| H$m `moJ kmV H$s{OE :
1 3 3 5 5 7× + × + × +L       

22. Prove the following : 6

{ZÂZ H$mo {g’ H$s{OE :

sin sin sin sina
p

a
p

a a
3 3

1

4
3+

æ
è
ç

ö
ø
÷ -

æ
è
ç

ö
ø
÷ =          

Or / AWdm                         

If a b c: : : := 7 8 9, find cos : cos : cosA B C .

`{X a b c: : : := 7 8 9, Vmo cos : cos : cosA B C  kmV H$s{OEü&
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23. Find two positive numbers whose sum is 16 and the sum of whose squares

is minimum. 6

Xmo YZ gßª`mE± kmV H$s{OE {OZH$m `moJ 16 h° VWm {OZHo$ dJm] H$m `moJ › ỳZV_ h°ü&

24. Evaluate ( )x x dx2
0

2
2+ò , using limit of sums. 6

`moJm| H$s Jw¿N>_mZ {d{Y ¤mam ( )x x dx2
0

2
2+ò  H$m _mZ kmV H$s{OEü&

Or / AWdm                         

Find the area of the re gion bounded above by y x= + 6, bounded be low by 

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

y x= + 6 ¤mam D$na go, y x= 2 ¤mam ZrMo go VWm Amg-nmg go aoImAm| x = 0 VWm x = 2 ¤mam
n[a~’ joÃ H$m joÃ\$b kmV H$s{OEü&

SEC TION–B

I S>ç~

OP TION–I

{dH$ÎnçI

( Vec tors and 3-D Geometry )

( g{Xe VWm {Ã-Am`m_ ¡`m{_{V )

25. Vectors 
r
a and 

r
b  are non-collinear. Find x such that the vectors 

r r r
c x a b= - +( )2

and 
r r r
d x a b= + -( )2 1  become collinear. 2

g{Xe 
r
a VWm 

r
b  

ã>
gaoI Zht h°ü& Eogr gßª`m x kmV H$s{OE {Oggo g{Xe 

r r r
c x a b= - +( )2  VWm 

r r r
d x a b= + -( )2 1  

ã>
gaoI hmo OmE±ü&

26. If 
r r r r
a b c+ + = 0 and | |

r
a = 3, | |

r
b = 5 and | |

r
c = 7, show that angle between 

r
a and 

r
b

is 60º. 3

`{X 
r r r r
a b c+ + = 0 VWm | |

r
a = 3, | |

r
b = 5 VWm | |

r
c = 7, Vmo Xem©BE {H$ 

r
a VWm 

r
b  Ho$ ~rM H$m H$moU

60º h°ü&

27. The foot of the perpendicular drawn from the origin to a plane is ( , , )4 2 5- - .

Find the equation of the plane. 4

_yb {~›Xw go EH$ g_Vb na S>mbo J ò bÂ~ H$m nmX ( , , )4 2 5- -  h°ü& Cg g_Vb H$m g_rH$aU
kmV H$s{OEü&
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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 cen tre and ra dius of the fol low ing cir cle :

{ZÂZ d•Œm H$m Ho$›– VWm {Ã¡`m kmV H$s{OE :

x y z x y z2 2 2 6 4 2 86 0+ + - + - - = , 2 2 9 0x y z- - + =       

OP TION–II

{dH$ÎnçII

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

( dm{U¡`, AW©emÛ VWm Ï`dgm` Ho$ {b`o J{UV )

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

to Rs 98. Find his gain percent in the transaction. 2

{H$gr Ï`{∫$ Zo 10% H$m 12,000 È0 ÒQ>m∞H$ 92 È0 Ho$ ^md go IarXm VWm O~ CgH$m _yÎ`
98 È0 h˛Am Vmo Cgo ~oM {X`mü& gm°Xo _| CgH$m bm^ ‡{VeV kmV H$s{OEü&

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

Rs 50,000 for 30 years term. Calculate premium for yearly payment, assuming

the following : 3

Tab u lar premium—Rs 40

Re bate for large sum as sured—Rs 2 per Rs 1,000

Re bate for yearly pay ment—3%

EH$ Ï`{∫$ {OgH$s Am ẁ 25 df© h°, 50,000 È0 H$s ~r_m nm∞{bgr 30 dfm] Ho$ {bE boVm h°ü&
ZrMo {X ò {ddaU Ho$ AZwgma dm{f©H$ ^wJVmZ hoVw ‡r{_`_ H$s JUZm H$s{OE :

Vm{bH$m ‡r{_`_—40 È0

A{YH$ ~r_m am{e Ho$ {bE N>yQ>—‡{V 1,000 È0 na 2 È0

dm{f©H$ ^wJVmZ Ho$ {bE N>yQ>—3%
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Or / AWdm                            

Adarsh Kumar pur chased 10 com puters @ Rs 17,500 per com puter. On each

com puter, he earns Rs 2,000 and pays VAT @ 8%. What will be the to tal sale

price of the 10 com put ers and how much VAT he has to pay?

AmXe© Hw$_ma Zo 17,500 È0 ‡{V H$Âfl ỳQ>a Ho$ ^md go 10 H$Âfl ỳQ>a IarXoü& dh ‡{V H$Âfl ỳQ>a
2,000 È0 H$_mVm h° VWm 8% H$s Xa go VAT> XoVm h°ü& CZ 10 H$Âfl ỳQ>am| H$m Hw$b {dH´$` _yÎ`
ä`m h° Am°a Cgo {H$VZm VAT> XoZm h°ü?

27. Construct by Simple Average of Price Relatives Method, the price index for

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$s ar{V go 1999 H$mo AmYma _mZH$a df© 2004

Ho$ {bE _yÎ` gyMH$mßH$ kmV H$s{OE :

Com mod ity

(dÒVw)
: A B C D E F

Price (in 1999)

_yÎ` (1999 _|)
: 60 50 60 50 25 20

Price (in 2004)

_yÎ` (2004 _|)
: 80 60 72 75 37½ 30

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

cost Rs 5 per unit and labour cost Rs 
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$s {Z_m©U bmJV _| 6,000 È0 D$nar IM©, 5 È0 ‡{V BH$mB© nXmW© H$s H$s_V VWm

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

60
 È0 h°ü& kmV H$s{OE {H$ Am°gV _yÎ` › ỳZV_ H$aZo Ho$ {bE dÒVw H$s

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

Or / AWdm

The mar ginal cost func tion of man u fac tur ing x units of a prod uct is 

5 16 3 2+ -x x . The to tal cost of pro duc ing 5 units is Rs 500. Find the to tal

cost func tion.

{H$gr _mb H$s x BH$mB`m| Ho$ CÀnmXZ H$m gr_mßV bmJV \$bZ 5 16 3 2+ -x x  h°ü& `{X 5 BH$mB`m|
H$s Hw$b CÀnmXZ bmJV 500 È0 h°, Vmo Hw$b bmJV \$bZ kmV H$s{OEü&

H H H
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