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MATHEMATICS
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Time allowed : 3 hours ] [ Maximum Marks: 100

fu/kkZfjr le; % 3 ?k.Vs ] [  vf/kdre vad % 100

General Instuctions :

(ii) The question paper consists of three sections A,B and C. Section A is compulsory
for all students. In addition to Section A, every student has to attempt either
Section B OR Section C.

(ii) For Section A

Question numbers 1 to 8 are of 3 marks each.

Question numbers 9 to 15 are of 4 marks each.

Question numbers 16 to 18 are of 6 marks each.

(iii) For Section B / Section C

Question numbers 19 to 22 are of 3 marks each.

Roll No.

Series SHC/1 Code No. 65/1/1

� Please check that this question paper contains 15 printed pages.

� Code number given on the right hand side of the question paper should be written on
the title page of the answer-book by the condidate.

� Please check that this question paper contains 26 questions.

� Please write down the serial number of the question before attempting it.

� Ñi;k tk¡p dj ysa fd bl iz'u&i=k esa eqfnzr i`"B 15 gSaA
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Question numbers 23 to 25 are of 4 marks each.

Question number 26 is of 6 marks.

(iv) All question are compulsory.

(v) Internal choices have been provided in some questions. You have to attempt

only one of the choices in such questions.

(vi) Use of calculator is not permitted. However, you may ask for logarithmic

and statistical table. If required.

lkekU; funsZ'k %lkekU; funsZ'k %lkekU; funsZ'k %lkekU; funsZ'k %lkekU; funsZ'k %

(i) bl iz'u i=k ds rhu [k.M v] c vkSj l gSaA [k.M v[k.M v[k.M v[k.M v[k.M v lHkh fo|kfFkZ;ksa ds fy, vfuok;Zvfuok;Zvfuok;Zvfuok;Zvfuok;Z

gSaA [k.M v ds vykok izR;sd fo|kFkhZ dks fdlh ,d [k.M & c ;k lfdlh ,d [k.M & c ;k lfdlh ,d [k.M & c ;k lfdlh ,d [k.M & c ;k lfdlh ,d [k.M & c ;k l ds iz'uksa ds mÙkj

nsus gSaA

(ii) [k.M v[k.M v[k.M v[k.M v[k.M v

iz'u la[;k 11111 ls 88888 rd izR;sd ds 33333 vad gSaA

iz'u la[;k 99999 ls 1515151515 rd izR;sd ds 44444 vad gSaA

iz'u la[;k 1616161616 ls 1818181818 rd izR;sd ds 66666 vad gSaA

(iii) [k.M c @ [k.M l[k.M c @ [k.M l[k.M c @ [k.M l[k.M c @ [k.M l[k.M c @ [k.M l

iz'u la[;k 1919191919 ls 2222222222 rd izR;sd ds 33333 vad gSaA

iz'u la[;k 2323232323 ls 2525252525 rd izR;sd ds 44444 vad gSaA

iz'u la[;k 26] 6 26] 6 26] 6 26] 6 26] 6 vad dk gSA

(iv) lHkh iz'u vfuok;Z gSaA

(v) dqN iz'uksa esa vkUrfjd fodYi fn;s x;s gSaA ,sls iz'uksa esa dsoy ,d gh fodYi dks djuk

gSA

(vi) dSydqysVj ds iz;ksx dh vuqefr ugha gSA ysfdu ;fn vko';drk gks rks vki y?kqx.kdh;

o lkaf[;dh; lkjf.k;ksa dh ek¡x dj ldrs gSaA
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SECTION -  A

[k.M & v[k.M & v[k.M & v[k.M & v[k.M & v

1. If  show the  Hence find .

;fn gS]  rks fn[kkb, fd  vr%  Kkr dhft,A

2. An urn contains 7 red and 4 blue balls. Two balls are drawn at random with

replacement. Find the probability of getting (a) 2 red balls (b) 2 blue balls

(c) one red and one blue ball.

,d ik=k esa 7 yky rFkk 4 uhyh xsansa gSaA ik=k esa ls nks xsansa ;kn`PN;k izfrLFkkiuk lfgr

fudkyh tkrh gSaA izkf;drk Kkr dhft, fd ¼v½ 2 yky xsansa ¼c½ nksuksa xSansa uhyh gSa

¼l½  ,d yky rFkk ,d uhyh xsan gSA

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

lkjf.kdksa ds xq.k/keks± dk iz;ksx djds fuEu fl) dhft, %
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4. A card is drawn at random from a well-shuffled pack of 52 cards. Find the

probability that it is neither a ace  nor a king.

vPNh izdkj ls QsaVh xbZ 52 iÙkksa dh rk'k dh ,d xM~Mh esa ls ,d iÙkk ;kn`PN;k fudkyk

x;kA izkf;drk Kkr dhft, fd u rks ;g bDdk (ace) gS vkSj u gh ;g ckn'kkg (king)

gSA

5. Evaluate :  

eku Kkr dhft, % 

6. Solve the following differential equation :

fuEu vody lehdj.k dks gy dhft, %

7. Form the differential equation of the family of curves 

where A and B  are constants.

              OR

Solve the following differential equation :

oØ dqy  dks iznf'k Zr djrk ,d vody lehdj.k cukb,]

tgk¡ A rFkk B vpj gSaA
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           vFkok           vFkok           vFkok           vFkok           vFkok

fuEu vody lehdj.k dks gy dhft, %

8. Evaluate :  

eku Kkr dhft, % 

9. Using properties of definite integrals, prove the following :

fuf'pr lekdyksa ds xq.k/keks± dk iz;ksx djds fuEu fl) dhft, %

10. Evaluate :   

eku Kkr dhft, % 

11. Find the value of k if the function
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                  OR

Evaluate :  

k dk eku Kkr dhft, ;fn Qyu

 ]  x = 1 ij lrr gS

              vFkok              vFkok              vFkok              vFkok              vFkok

eku Kkr dhft, %  

12. Differentitate  with respect to  x  from first principle.

 dk] x ds lkis{k] vkfnr% vodyu dhft,A

13. Write the  Boolean expression representing the following circuit :

Simplify the Boolean expression.
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                      OR

Shwo that the  following argument is valid :

fuEu lfdZV ds fy, owyh; O;atd fyf[k, %

cwyh; O;atd dks ljy Hkh dhft,A

      vFkok      vFkok      vFkok      vFkok      vFkok

n'kkZb;s fd fuEu ;qfä oS/k gS %

14. If  prove that

;fn  gS] rks fl) dhft, fd
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15. Verify Rolle's theorem for the function   on [1, 4].

Qyu  ds fy, [1, 4] ij jksys ds izes; dks lR;kfir dhft,A

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

vkO;wgksa dk iz;ksx djds fuEu lehdj.k fudk; dks gy dhft, %

17. Using integration, find the area of the region enclosed between the
circles

 and 

                       OR

Evaluate     as limit of a sum.

lekdyksa dk iz;ksx djds nks o`Ùkksa  rFkk  ds chp f?kjs {ks=k dk {ks=kQy
Kkr dhft,A

            vFkok            vFkok            vFkok            vFkok            vFkok

 dk eku ;ksxksa dh xqPNeku fof/k }kjk Kkr dhft,A
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18. Find the point on the curve   which is nearest to the point (2, 4).

OR

Show that a right circular cone of least curved surface and given volume has an altitude

equal to   times the radius of the base.

oØ  ij og fcUnq Kkr dhft, tks fcUnq (2, 4) ls U;wure nwjh ij gksA

vFkokvFkokvFkokvFkokvFkok

fn[kkb, fd U;wure oØ i`"B rFkk fn, x;s vk;ru ds yEc o`Ùkh; 'kadq dh Å¡pkbZ vk/kkj dh

f=kT;k dh  xquh gksxhA

SECTION - B

[k.M & c[k.M & c[k.M & c[k.M & c[k.M & c

19. Find the projection of  on  where 

and .

lfn'k  dk  ij iz{ksi Kkr dhft, ;fn 

rFkk  gSA

20. Find the value of  which makes the vectors  and  coplanar, where

 and .

 dk eku Kkr dhft, fd lfn'k  rFkk  leryh; gSa] tgk¡

 rFkk  gSA
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21. A particle starting with initial velocity of 30 m/sec moves with a uniform

acceleration of  9 m/sec2. Find :

(a) the velocity of the particle after 6 seconds.

(b) how far it will go in 9 seconds.

(c) its velocity when is has traversed 150 m.

,d d.k 20 eh-@ls- ds izkjfEHkd osx ls rFkk 9 eh-@ls-2 ds ,dleku Roj.k ls pyrk gSA fuEu
Kkr dhft, %

(v) 6 lsd.M ckn de dk osx

(c) 9 lsd.M esa d.k fdruh nwjh r; djsxk

(l) 150 eh- dh nwjh r; djus ij d.k dk osxA

22. Find the resultant of two velocities 4 m/sec and 6 m/sec inclined to one-

another at an angle of 120°.

OR

A ball projected with a velocity of 28 m/sec has a horizontal range 40 m. Find

the two angles of projection.

4 eh-@ls- rFkk 6 eh-@ls- ds nks osx ,d&nwljs ls 120° ds dks.k ij dk;Zjr gSaA mudk

ifj.kkeh osx Kkr dhft,A

vFkokvFkokvFkokvFkokvFkok

,d xsan 28 eh-@ls- ds osx ls izf{kIr dh xbZ rFkk mldk {kSfrt ijkl 40 eh gSA nksuksa

iz{ksi.k dks.k Kkr dhft,A

23.  A body of weight 70 N is suspended by two strings of length 27 cm and 36 cm,

fastened to two points in the same horizontal line 45 cm apart and is in equilibrium.

Find the tensions in the strings.
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70 N Hkkj dk ,d fi.M] fdlh {kSfrt js[kk esa ijLij 45 lseh nwj fLFkr nks fcUnqvksa ls Øe'k%

27 lseh rFkk 36 lseh yEch Mksfj;ksa ls ca/kk larqfyr voLFkk esa yVd jgk gSA izR;sd Mksjh esa

ruko Kkr dhft,A

24. The resultant of two unlike parallel forces of 18 N and 10 N act along a line at a

distance of 12 cm from the line of action of the smaller force. Find the distance

between the lines of action of two forces.

18 N rFkk 10 N ds nks foijhr fn'k lekUrj cyksa dk ifj.kkeh cy ,d ,slh js[kk ds

vuqfn'k dk;Z djrk gS] tks NksVs cy dh fØ;k js[kk ls 12 lseh dh nwjh ij gSA fn;s gq,

nks cyksa dh fØ;k js[kkvksa ds chp dh nwjh Kkr dhft,A

25. Find the equation of the plane which is perpendicular to the plane

5x + 3y + 6 z + 8 = 0 and which contains the line of intersection of the planes

x + 2y + 3z - 4 = 0 and 2x + y - z + 5 = 0.

ml ry dk lehdj.k Kkr dhft, tks ry 5x + 3y + 6 z + 8 = 0 ij yEcor~ gS

rFkk ryks a x + 2y + 3z - 4 = 0 rFkk 2x + y - z + 5 = 0 ds izfrPNsnu ls gksdj

tkrk gSA

26. Find the equation of the sphere which passing through the points (3, 0, 0), (0, -1, 0),

(0, 0, -2)  and and having the centre on the plane 3x + 2y + 4z = 1.

ml xksys dk lehdj.k Kkr dhft, tks fcUnqvksa (3, 0, 0), (0, -1, 0), (0, 0, -2) ls gksdj tkrk

gS rFkk ftldk dsUnz ry 3x + 2y + 4z = 1 ij fLFkr gSA
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SECTION - C

[k.M & l[k.M & l[k.M & l[k.M & l[k.M & l

19. Find the face value of a bill, discounted at 6% per annum 146 days before the

legal due date, if the banker's gain is Rs. 36.

ml fcy dk eq[k ewY; (face value) Kkr dhft, tks fof/kr% ns; frfFk ls 146 fnu

iwoZ 6% okf"kZd dh nj ls Hkquk fy;k x;k rFkk ftl ij cSadj dk ykHk 36 #- gSA

20. A bill for Rs. 7650 was drawn on 8th March 2005 at 7 months. It was discounted

on 18 May 2005 and the holder of the bill received Rs. 7497. What rate of

interest did the banker charge ?

7650 #- dk ,d fcy] tks 8 ekpZ] 2005 dks 7 eghus ds fy, fy[kk x;kA 18 ebZ

2005 dks /kkjd }kjk 7497 #- esa Hkquk fy;k x;kA cSadj us D;k nj izfr'kr C;kt

fy;k \

21. There are two bags I and II. Bag I contains 2 white and 3 red balls and

Bag II contains 4 white and 5 red balls. One ball is drawn at random from

one of the bags and is found to be red. Find the probability that it was

drawn from bag II.

I rFkk II nks FkSys gSaA FkSys I esa 2 lQsn rFkk 3 yky xsansa gSa rFkk FkSys II esa 4 lQsn rFkk

5 yky xsansa gSaA fdlh ,d FkSys esa ls ;kn`PN;k ,d xsan fudkyh xbZ ftls yky jax dk ik;k

x;kA izkf;drk Kkr dhft, fd fudkyh xbZ xsan FkSys II esa ls FkhA
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22. Find the mean  variance  for the following probability distribution :

X 0 1 2 3

P(X)

                                                 OR

Find the binomial distribution for which the mean is 4 and variance 3.

fuEu izkf;drk caVu ds fy, ek/;  rFkk izlj.k  Kkr dhft, %

X 0 1 2 3

P(X)

                          vFkok                          vFkok                          vFkok                          vFkok                          vFkok

og f}in caVu Kkr dhft, ftldk ek/; 4 gS rFkk izlj.k 3 gSA

23. A, B, C entered into a partnership investing Rs. 12000, Rs. 16000 and

Rs. 20000 respectively. A  as working partner gets 10% of the annual profit for

the same. After 5 months, B invested Rs. 2000 more while C withdrew  Rs. 2000

after 8 months from the start of the business. Find the share of each in an

annual profit of Rs. 97000.
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A, B rFkk C us Øe'k% 12000 #-] 16000 #- rFkk 20000 #- fuos'k dj lk>s esa O;kikj vkjEHk

fd;kA A ,d dk;Zdkjh lk>snkj gS ftls dqy ykHk dk 10% bl dke ds fy, feyrk gSA 5 ekg

ckn B us 2000 #- vkSj fuos'k dj fn;s tc fd C us O;kikj ds vkjEHk ds 8 ekg ckn 2000 #-

fudky fy,A 97000 #- ds okf"kZd ykHk esa izR;sd dk Hkkx Kkr dhft,A

24. Find the present value of an annuity due of Rs. 700 per annum payable at the

beginning of each year for 2 years allowing interest 6% per annum, compounded

annually. 

2 o"kks± ds fy, 700 #- izfr o"kZ Hkqxrku okyh ns; okf"kZdh tks izfr o"kZ ds vkjEHk esa ns; gS] dk

orZeku ewY; Kkr dhft,] ;fn C;kt 6% okf"kZd dh nj ls la;ksftr gksrk gSA

25. The total cost C(x), associated with the production and making x units of an item
is given by

Find  (i)  the average cost function  (ii) the average cost of output of 10
units  (iii) the marginal cost function  (iv) the marginal cost when 3 units are
produced.

fdlh mRikn x ds ,dd ds mRikn ls lacaf/kr ;fn dqy ykxr Qyu

rks (i) vkSlr ykxr Qyu Kkr dhft,] (ii)  10 mRikn la[;k ds fy, vkSlr ykxr Kkr

dhft,] (iii)  lhekar Qyu Kkr dhft,] (iv) 3 mRikn la[;k ds fy, lhekar ykxr Kkr

dhft,A
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26. If a young man rides his motorcycle at 25 km/hour, he had to spend Rs. 2 per

km on petrol. If he rides at a faster speed of 40 km/hour, the petrol cost increases

at Rs. 5 per km. He has Rs. 100 to spend on petrol and wishes to find what is

the maximum distance he can travel within one hour. Express this as an LPP

and solve it graphically.

,d uo;qod ;fn eksVj lkbfdy 25 fdeh@?kaVk dh xfr ls pykrk gS rks isVªksy dk O;; 2 #-

izfr fdeh vkrk gSA ;fn og mls 40 fdeh@?kaVk dh rst xfr ls pykrk gS rks isVªksy dk O;;

5 #- izfr fdeh vkrk gSA mlds ikl isVªksy ds [kpZ ds fy, 100 #- rFkk og ,d ?kaVs esa

vf/kd ls vf/kd nwjh r; djuk pkgrk gSA bl iz'u dks jS- izks- leL;k cukdj xzkQ }kjk gy

dhft,A


