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narjmWu H$moS >H$mo CÎma-nwpñVH$m Ho$ _wI-n¥ð 
>na Adí` {bIo§ &
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{ZYm©[aV g_` : 3 KÊQ>o   A{YH$V_ A§H$ : 100 

Time allowed : 3 hours Maximum Marks : 100 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 11 h¢ &

 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE H$moS >Zå~a H$mo N>mÌ CÎma-nwpñVH$m Ho$ _wI-n¥ð> na
{bI| &

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >26 àíZ h¢ &

 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, àíZ H$m H«$_m§H$ Adí` {bI| &
 Bg  àíZ-nÌ  H$mo n‹T>Zo Ho$ {bE 15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU nydm©•

_| 10.15 ~Oo {H$`m OmEJm &  10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db àíZ-nÌ H$mo n‹T>|Jo
Am¡a Bg Ad{Y Ho$ Xm¡amZ do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo &

 Please check that this question paper contains 11 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 candidate.

 Please check that this question paper contains 26 questions.

 Please write down the Serial Number of the question before

attempting it.

 15 minute time has been allotted to read this question paper. The question

paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on

the answer-book during this period.
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gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & 

(ii) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _§| 26 àíZ h¢ & 

(iii) IÊS> A Ho àíZ 1 – 6 VH$ A{V bKw-CÎma dmbo àíZ h¢ Am¡a àË`oH$ àíZ Ho$ {bE  
1 A§H$ {ZYm©[aV h¡ & 

(iv) IÊS ~ Ho àíZ 7 – 19 VH$ XrK©-CÎma I àH$ma Ho$ àíZ h¢ Am¡a àË`oH$ àíZ Ho$ {bE  
4 A§H$ {ZYm©[aV h¢ & 

(v) IÊS> g Ho àíZ 20 – 26 VH$ XrK©-CÎma II àH$ma Ho$ àíZ h¢ Am¡a àË`oH$ àíZ Ho$ {bE  
6 A§H$ {ZYm©[aV h¢ & 

(vi) CÎma {bIZm àmaå^ H$aZo go nhbo H¥$n`m àíZ H$m H«$_m§H$ Adí` {b{IE & 

 

General Instructions : 

(i) All questions are compulsory. 

(ii) Please check that this question paper contains 26 questions. 

(iii) Questions 1 – 6 in Section A are very short-answer type questions carrying 

1 mark each. 

(iv) Questions 7 – 19 in Section B are long-answer I type questions carrying  

4 marks each. 

(v) Questions 20 – 26 in Section C are long-answer II type questions carrying 

6 marks each. 

(vi) Please write down the serial number of the question before attempting it.  
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IÊS> A 

SECTION A 

 

àíZ g§»`m 1 go 6 VH$ àË`oH$ àíZ H$m 1 A§H$ h¡ & 

Question numbers 1 to 6 carry 1 mark each. 

 

1. g{Xe 2^
i  +  3

^
j  – 

^
k  H$m g{Xe ^

i  + 
^
j  Ho$ AZw{Xe àjon {b{IE & 

Write the projection of vector   2
^
i  +  3

^
j  – 

^
k  along the vector 

^
i  + 

^
j . 

2. ^
i  . (

^
j  × 

^
k ) + 

^
j  . (

^
k  × 

^
i ) + 

^
k  . (

^
i  × 

^
j ) H$m _mZ {b{IE & 

Write the value of  
^
i  . (

^
j  × 

^
k ) + 

^
j  . (

^
k  × 

^
i ) + 

^
k  . (

^
i  × 

^
j ). 

3. g_Vb 3x + 4y + 12z = 52  Ho$ A{^bå~ Ho$ {XH²$-H$mogmBZ {b{IE & 

Write the direction cosines of the normal to the plane 3x + 4y + 12z = 52. 

4. EH$ 3  3 {df_ g_{_V Amì`yh {b{IE & 

Write a 3  3 skew symmetric matrix. 

5. {ZåZ AdH$b g_rH$aU Ho$ {bE BgH$s H$mo{Q> d KmV H$m JwUZ\$b kmV H$s{OE : 

 0y
dx

dy

dx

yd
x 2

22

2

2
























 

Find the product of the order and degree of the following differential 

equation : 

 0y
dx

dy

dx

yd
x 2

22

2

2
























 

6. y = A cos x + B sin x, Ohm± A Am¡a B ñdoÀN> AMa h¢, Ho$ {bE EH$ AdH$b 
g_rH$aU {b{IE &  

Write a differential equation for y = A cos x + B sin x, where A and B 

are arbitrary constants. 
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IÊS> ~ 
SECTION B 

àíZ g§»`m 7 go 19 VH$ àË`oH$ àíZ Ho$ 4 A§H$ h¢ & 
Question numbers 7 to 19 carry 4 marks each. 

7. `{X 





























642

9–8–7–

654

321
X  h¡, Vmo Amì`yh X kmV H$s{OE & 

AWdm 

 Amì`yh 


























225

5615

113

A  H$m ì`wËH«$_ kmV H$s{OE VWm Xem©BE {H$ A–1 
. A = I. 

If 





























642

9–8–7–

654

321
X , then find the matrix X. 

OR 

Find the inverse of matrix 



























225

5615

113

A and hence show that  

A
–1 

. A = I.  

8. `{X \$bZ f(x) = |x – 3| + |x – 4| h¡, Vmo Xem©BE {H$ x = 3 VWm x = 4 na f(x) 

AdH$bZr` Zht h¡ & 

If function f(x) = |x – 3| + |x – 4|, then show that f(x) is not 

differentiable at x = 3 and x = 4. 

9. `{X  y = xe–x2

  h¡, Vmo 
dx

dy  kmV H$s{OE & 

   AWdm 

 `{X 









y

x
tanyxlog 1–22  h¡, Vmo Xem©BE {H$ 

xy

xy

dx

dy




 . 
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If  y = xe–x2

, find 
dx

dy
. 

   OR 

If 









y

x
tanyxlog 1–22 , then show that 

xy

xy

dx

dy




 . 

10. `{X 1x–1xy   h¡, Vmo {gÕ H$s{OE {H$  

 .0y
4

1
–

dx

dy
x

dx

yd
)1–x(

2

2
2   

If 1x–1xy  , prove that .0y
4

1
–

dx

dy
x

dx

yd
)1–x(

2

2
2   

11. kmV H$s{OE : 

 dx
)xcos1(xcos

xcos1

 


 

Find : 

 dx
)xcos1(xcos

xcos1

 


 

12. VrZ n[admam| A, B VWm C _| nwéfm|, _{hbmAm| Am¡a ~ƒm| H$s g§»`m Bg àH$ma h¡ : 

 nwéf _{hbmE± ~ƒo 

n[adma A 2 3 1 

n[adma B 2 1 3 

n[adma C 4 2 6 

 EH$ nwéf, _{hbm Am¡a ~ƒo H$m à{V{XZ IM© H«$_e: < 200, < 150 d < 200 h¡ & {g\©$ 

nwéf d _{hbmE± hr H$_mVo h¢, Z {H$ ~ƒo & Amì`yh H$s JwUm go àË`oH$ n[adma H$m IM© 

kmV H$s{OE & n[adma _| A{YH$ ~ƒm| Ho$ hmoZo go g_mO na Š`m Aga n‹S>Vm h¡ ? 
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There are 3 families A, B and C. The number of men, women and 

children in these families are as under : 

 Men Women Children 

Family A 2 3 1 

Family B 2 1 3 

Family C 4 2 6 

Daily expenses of men, women and children are < 200, < 150 and < 200 

respectively. Only men and women earn and children do not. Using 

matrix multiplication, calculate the daily expenses of each family. What 

impact does more children in the family create on the society ?      

13. `{X tan–1 x + tan–1 y + tan–1 z = 
2


,  x, y, z, > 0 hmo, Vmo xy + yz + zx H$m _mZ 

kmV H$s{OE & 

If tan–1 x + tan–1 y + tan–1 z = 
2


,  x, y, z, > 0, then find the value of  

xy + yz + zx.    

14. `{X a  b  c VWm 0

bac

acb

cba

  hmo, Vmo gma{UH$m| Ho$ JwUY_mªo H$m à`moJ H$aHo$ 

{gÕ H$s{OE {H$  a + b + c = 0. 

If a  b  c and 0

bac

acb

cba

 , then using properties of determinants, 

prove that   a + b + c = 0. 

15. Xem©BE {H$ aoImE± 01z,
1

1y

3

1x







  Am¡a 0y,
3

1z

2

4x





  nañna H$mQ>Vr 

h¢ & BZH$m à{VÀN>oXZ {~ÝXþ ^r kmV H$s{OE & 

Show that the lines 01z,
1

1y

3

1x








 and 0y,

3

1z

2

4x






 

intersect each other. Also find their point of intersection. 
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16. _mZm {~ÝXþ P(3, 2, 6) AÝV[aj _| h¡ Am¡a {~ÝXþ Q aoIm  

 

r  = (

^
i  – 

^
j  + 2

^
k ) + µ (– 3

^
i  + 

^
j + 5

^
k ) na h¡ & µ H$m _mZ kmV H$s{OE, {Oggo 

g{Xe 
–

PQ , g_Vb x – 4y + 3z = 1 Ho$ g_mÝVa hmo & 

AWdm 

 Cg g_Vb H$m g{Xe VWm H$mVu` g_rH$aU kmV H$s{OE Omo {~ÝXþAm| (3, – 2, 1) Am¡a  

(1, 4, – 3) H$mo Omo‹S>Zo dmbr aoIm H$mo EH$ g_H$moU na g_{Û^m{OV H$aVm h¡ & 

Let P(3, 2, 6) be a point in the space and Q be a point on the line  

r  = (

^
i  – 

^
j  + 2

^
k ) + µ (– 3

^
i  + 

^
j + 5

^
k ), then find the value of µ for which 

the vector 
–

PQ  is parallel to the plane x – 4y + 3z = 1. 

OR 

Find the vector and cartesian equations of the plane which bisects the 

line joining the points (3, – 2, 1) and (1, 4, – 3) at right angles.    

17. 1 go 100 VH$ H$s g§»`m go {bIr EH$ 100 H$mS>mªo H$s JÈ>r go EH$ H$mS>© `mÑÀN>`m {ZH$mbm 
OmVm h¡ & àm{`H$Vm kmV H$s{OE {H$ Bg H$mS>© na {bIr g§»`m 6 `m 8 go ^mJ hmo gH$Vr 
h¡, na 24 go Zht &  

From a set of 100 cards numbered 1 to 100, one card is drawn at random. 

Find the probability that the number on the card is divisible by 6 or 8, 

but not by 24. 

18. _mZ kmV H$s{OE : 

  dxxsinx 1–.  

Evaluate : 

  dxxsinx 1–.  
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19. `moJ\$b H$s gr_m Ho$ ê$n _|  


2

0

1x22 dx)ex(   H$m _mZ kmV H$s{OE & 

   AWdm 

 _mZ kmV H$s{OE : 

  dx
xeccosxsec

xtanx

0




.
 

Find    


2

0

1x22 dx)ex(    as the limit of a sum. 

   OR 

Evaluate : 

 dx
xeccosxsec

xtanx

0




.
  

IÊS> g 

SECTION C 

àíZ g§»`m 20 go 26 VH$ àË`oH$ àíZ Ho$ 6 A§H$ h¢ & 

Question numbers 20 to 26 carry 6 marks each. 

20. dH«$ 
2x1

x
y


  na dh {~ÝXþ kmV H$s{OE {Og na dH«$ na ItMr JB© ñne© aoIm H$s 

àdUVm A{YH$V_ hmo & 

Find the point on the curve 
2x1

x
y


 , where the tangent to the curve 

has the greatest slope. 
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21. AdH$b g_rH$aU 
2

2

xxy

y

dx

dy


  H$m ì`mnH$ hb kmV H$s{OE & 

AWdm 

 {ZåZ AdH$b g_rH$aU H$mo hb H$s{OE, {X`m h¡ {H$ y = 0, O~ x = 
4

  h¡ : 

 xtany–
dx

dy
x2sin   

Find the general solution of the differential equation 
2

2

xxy

y

dx

dy


 .   

OR 

Solve the following differential equation, given that y = 0, when x = 
4


 : 

 xtany–
dx

dy
x2sin   

22. g_Vbm| 

r  . (

^
i  +  

^
j  + 

^
k ) = 6 Am¡a 


r  . (2

^
i  + 3

^
j + 4

^
k ) = – 5 Ho$ à{VÀN>oXZ VWm 

{~ÝXþ (1, 1, 1) go OmZo dmbo g_Vb H$m g{Xe g_rH$aU d H$mVu` g_rH$aU kmV H$s{OE & 

Find the vector and cartesian equations of the plane passing  

through the intersection of the planes 

r  . (

^
i  +  

^
j  + 

^
k ) = 6 and  


r  . (2

^
i  + 3

^
j + 4

^
k ) = – 5 and the point (1, 1, 1). 

23. {gÕ H$s{OE {H$ g_wÀM` A = {1, 2, 3, 4, 5} _| R = {(a, b) : |a – b|, 2 go ^mÁ` h¡} 

Ûmam àXÎm gå~ÝY R EH$ Vwë`Vm gå~ÝY h¡ & à_m{UV H$s{OE {H$ {1, 3, 5} Ho$ g^r 

Ad`d EH$ Xÿgao go gå~pÝYV h¢ Am¡a g_wƒ` {2, 4} Ho$ g^r Ad`d EH$ Xÿgao go 
gå~pÝYV h¢, naÝVw {1, 3, 5} H$m H$moB© ^r Ad`d {2, 4} Ho$ {H$gr Ad`d go gå~pÝYV Zht 

h¡ & 

 Show that the relation R in the set A = {1, 2, 3, 4, 5} given by  

R = {(a, b) : |a – b| is divisible by 2 } is an equivalence relation. Show 

that all the elements of {1, 3, 5} are related to each other and all the 

elements of {2, 4} are related to each other, but no element of {1, 3, 5} is 

related to any element of {2, 4}.      
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24. g_mH$bZ {d{Y go dH«$ y = | x – 1 | VWm y = 3 – | x | Ho$ ~rM n[a~Õ joÌ H$m 
joÌ\$b kmV H$s{OE & 
Using integration, find the area bounded by the curves y = | x – 1 | and  

y = 3 – | x |. 

25. EH$ ì`mnmar Ho$db Xmo àH$ma H$s dñVwAm| – dñVw A VWm dñVw B H$m ì`mnma H$aVm h¡ & 

CgHo$ nmg ì`mnma _| bJmZo Ho$ {bE < 50,000 h¢ VWm A{YH$-go-A{YH$ 60 dñVwAm| H$mo 

aIZo H$m ñWmZ h¡ & dñVw A H$m H«$` _yë` < 2,500 VWm dñVw B H$m H«$` _yë` < 500  

h¡ & dñVw A H$mo ~oMH$a dh < 500 ewÕ bm^ H$_mVm h¡ VWm dñVw B H$mo ~oMH$a dh  

< 150 ewÕ bm^ H$_mVm h¡ & `{X IarXr JB© g^r dñVwE± dh ~oM boVm h¡, Vmo Cgo AnZr 

YZam{e go {H$VZr-{H$VZr dñVwE± IarXZr Mm{hE {Oggo {H$ Cgo A{YH$V_ bm^ àmßV hmo 

gHo$ ? Bg àíZ H$mo a¡{IH$ àmoJ«m_Z g_ñ`m ~ZmH$a J«m\$ Ûmam hb H$s{OE &  

AWdm 

 EH$ Amhma-{dkmZr Xmo ^moÁ`m| X VWm Y H$m Cn`moJ H$aVo hþE {deof Amhma V¡`ma H$aZm 

MmhVm h¡ & ^moÁ` X H$m àË`oH$ n¡Ho$Q> ({Og_| 30 J«m_ AÝV{d©îQ> h¡) _| H¡$pëe`_ Ho$  
12 _mÌH$, bmoh VÎd Ho$ 4 _mÌH$, H$moboñQ>oam°b Ho$ 6 _mÌH$ VWm {dQ>m{_Z A Ho$  

6 _mÌH$ AÝV{d©îQ> h¢ & Cgr _mÌm Ho$ ^moÁ` Y Ho$ àË`oH$ n¡Ho$Q> _| H¡$pëe`_ Ho$ 3 _mÌH$, 

bmoh VÎd Ho$ 20 _mÌH$,  H$moboñQ>oam°b Ho$ 4 _mÌH$ VWm {dQ>m{_Z A Ho$ 3 _mÌH$ AÝV{d©îQ> 
h¢ & Amhma _| H¡$pëe`_ Ho$ H$_-go-H$_ 240 _mÌH$, bmoh VÎd Ho$ H$_-go-H$_ 460 _mÌH$ 

VWm H$moboñQ>oam°b Ho$ A{YH$-go-A{YH$ 300 _mÌH$ Ano{jV h¢ & àË`oH$ ^moÁ` Ho$  

{H$VZo-{H$VZo n¡H$Q>m| H$m Cn`moJ {H$`m OmE Vm{H$ Amhma _| {dQ>m{_Z A H$s _mÌm H$mo Ý`yZV_ 
{H$`m Om gHo$ ? Cn ©̀wº$ H$mo EH$ a¡{IH$ àmoJ«m_Z g_ñ`m ~Zm H$a J«m\$ Ûmam hb H$s{OE & 

A dealer deals in two items only – item A and item B. He has < 50,000 to 

invest and a space to store at most 60 items. An item A costs < 2,500 and 

an item B costs < 500. A net profit to him on item A is < 500 and on item 

B < 150. If he can sell all the items that he purchases, how should he 

invest his amount to have maximum profit ? Formulate an LPP and solve 

it graphically. 

OR 
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A dietician wants to develop a special diet using two foods X and Y. Each 

packet (contains 30 g) of food X contains 12 units of calcium, 4 units of 

iron, 6 units of cholesterol and 6 units of vitamin A. Each packet of  

the same quantity of food Y contains 3 units of calcium, 20 units of iron,  

4 units of cholesterol and 3 units of vitamin A. The diet requires at least 

240 units of calcium, at least 460 units of iron and at most 300 units of 

cholesterol. Make an LPP to find how many packets of each food should 

be used to minimise the amount of vitamin A in the diet, and solve it 

graphically. 

26. _mZ br{OE {H$gr amoJr H$mo {Xb H$m Xm¡am n‹S>Zo H$m g§̀ moJ 40% h¡ & `h _mZ {b`m OmVm h¡ 
{H$ Ü`mZ Am¡a `moJ {d{Y {Xb H$m Xm¡am n‹S>Zo Ho$ IVao H$mo 30% H$_ H$a XoVr h¡ Am¡a {H$gr 

Xdm Ûmam IVao H$mo 25% H$_ {H$`m Om gH$Vm h¡ & {H$gr ^r g_` amoJr BZ XmoZm| _| go 
{H$gr EH$ {dH$ën H$m MwZmd H$a gH$Vm h¡ VWm XmoZm| g_àm{`H$ h¢ & `h {X`m J`m h¡ {H$ 

Cn ẁ©º$ {dH$ënm| _| go {H$gr EH$ H$m MwZmd H$aZo dmbo amo{J`m| _| go `mÑÀN>`m MwZm J`m EH$ 

amoJr {Xb Ho$ Xm¡ao go J«{gV hmo OmVm h¡ & àm{`H$Vm kmV H$s{OE {H$ `h amoJr Ü`mZ Am¡a `moJ 
{d{Y H$m Cn`moJ H$aVm h¡ & 

Assume that the chances of a patient having a heart attack is 40%. It is 

also assumed that a meditation and yoga course reduces the risk of heart 

attack by 30% and the prescription of a certain drug reduces its chance 

by 25%. At a time a patient can choose any one of the two options with 

equal probabilities. It is given that after going through one of the two 

options the patient selected at random suffers a heart attack. Find the 

probability that the patient followed a course of meditation and yoga.  
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QUESTION PAPER CODE 65/2/MT

EXPECTED ANSWERS/VALUE POINTS

SECTION - A

1. Projection of  



 


b

ba
bona ½ m

Projection  
2

5
 ½ m

2. Value  =  3 1 m

3. Writing dr’s correctly ½ m

D.C’S   
13

12
,

13

4
,

13

3
½ m

4. 


















032

301

210

  or any other correct example ½ + ½ m

5. Order : 2, degree : 2, Product : 4 ½ + ½ m

6. xαcosBαxαsinAα
dx

dy
 ½ m

 xαsinBxαcosAα
dx

yd 2

2

2



0yα
dx

yd 2

2

2



 ½ m

Marks








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SECTION - B

7. Let  x  =  







dc

ba
1 m








 

















642

987

654

321

dc

ba








 













642

987

6d3c5d2c4dc

6b3a5b2a4ba
1½ m

a + 4b  =  – 7,  c + 4d = 2,  2a + 5b = – 8,  2c + 5d  = 4

Solving  a = 1,  b = – 2,  c = 2,  d = 0
1 m








 


02

21
x ½ m

OR























225

5615

113

A

existwillA0,1A
1 ½ m















 


310

015

102

Aadj    (Any four correct Cofactors : 1 mark) 2 m















 



310

015

102

A

Aadj
A

1

½ m
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


































 



225

5615

113

310

015

102

AA
1


















100

010

001

1 m

8.   4x3xxf 















4,72

43,1

3,27

xx

x

xx

1 m

   
3x

3fxf
lim3xatDH.L.

–3x 





2
3x

2x6
lim

–3x







   
3x

3fxf
lim3xatDH.R.

3x 





0
3x

11







  3xatblediffrentianotisxfDH.R.DH.L.  1½ m

   
4x

4fxf
lim4xatDH.L.

–4x 





0
4x

11







   
4x

4fxf
lim4xatDH.R.

4x 




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2
4x

172x
lim

4x







4xatR.H.D4xatDH.L. 

f (x) is not differentiable  at x = 4 1½ m

9.
2xexy





xlogeylog
2x 1 m

Diff.  w. r. t  x

 2xexlog
x

e

dx

dy

y

1 2

2

x
x

 


2 m











 


2

2

x
x

exlog2x
x

e
y

dx

dy
½ m







  

xlog2x
x

1
ex

22x xe

½ m

OR

y

x
tanyxlog 122 

Diff. w. r. t. x

 














 









 

 2

2

222
y

dx

dy
xy

y

x
1

1

dx

dy
2y2x

yx2

1

2 m















 







222

2

22 y

dx

dy
xy

yx

y

yx

 
dx

dy
yx

1 m
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  xyxy
dx

dy
 ½ m

xy

xy

dx

dy




 ½ m

10. 1x1xy 

1x2

1

1x2

1

dx

dy





 1 m

1x2

1x1x

2 


 ½ m

  2

2

2 y
dx

dy
1–x4 








½ m

 
dx

dy
2y

dx

dy
8x

dx

yd

dx

dy
21–x4

2

2

2
2 






 1 m

 
4

y

dx

dy
x

dx

yd
1–x

2

2
2  ½ m

  0
4

y

dx

dy
x

dx

yd
1–x

2

2
2  ½ m

11.   dx
xcos1xcos

xcos1
 



  dx
cos1cos

cos2cos1
 




xx

xx
1½ m

 


xcos1

dx
2

xcos

dx
½ m
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  dx
2

x
secdxxsec 2

1 m

c
2

x
tan2xtanxseclog  1 m

                                  

M  W  C      Expenses

            Family

        expenses

12.


















































2300

1150

1050

200

150

200

624

312

132

CFamily

BFamily

AFamily

2  m

Expenses for family A   =    1050

Expenses for family B   =    1150 1 m

Expenses for family C   =    2300

Any relevant impact 1 m

13. ztan
2

π
ytanxtan 111   1 m

zcot
xy1

yx
tan

11  










1 m

0zas
z

1
tan

xy1

yx
tan

11 















 

1 m

z

1

xy1

yx





½ m

xy + yz + zx  =  1 ½ m

14.  
0

bac

acb

cba



R
1

     R
1

 +  R
2

 +  R
3
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(a + b + c)   
0

bac

acb

111


1 m

C
1
     C

1
 –  C

2
 ,  C

2
    C

2
 –  C

3

(a + b + c)   0

bbaac

aaccb

100



 2 m

(a + b + c) (ab + bc + ca – a2– b2 – c2) = 0

given   2acabcabsoc,ba    0cb 22  ½ m

    (a + b + c)  =  0 ½ m

15. λ
0

1z

1

1y

3

1x











½ m

μ
3

1z

0

y

2

4x






½ m

1z1,λy1,λ 3x  1 m

x 1μ3z,0y4,μ 2 

At the point of intersection

0μ1,λ  1 m

4μ2413λso  ½

Hence the lines are intersecting

Point of intersection is (4, 0, –1) ½ m

16. Coordinats of Q are – 3 μ +1, μ –1, 5μ +2 ½ m

D.R’s of 45μ3,μ2,3μPQ 


1 m

13z4yxplanethetoparallelisPQas 

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      045μ33μ423μ1  1½ m

4
μ


 1 m

OR

The D.R’s of the line are 2, –6, 4 1 m

mid point of the line 2, 1, –1 1 m

The plane passes through (2, 1, –1) and is perpendicular to the

plane

eqn. :  2 (x – 2) – 6 (y – 1) + 4 (z + 1) = 0

           x – 3y + 2z + 3 = 0 1 m

Vector from :  03k2j3ir
^^^







 



1 m

17. No’s divisible by  6 .....................  16 1m

No’s divisible by  8 .....................  12 1m

No’s not divisible by  24 ..............  20 1m

Required probabilty   
5

1

100

20
 1 m

18.   dxxsinx 1





dx

x1

x

2

1
xsin

2

x

2

2
1

2

1 m







dx
x1

1x1

2

1
xsin

2

x

2

2
1

2

½ m
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


 
dx

x1

dx

2

1
dxx1

2

1
xsin

2

x

2

21
2

1 m

cxsin
2

1
xsin

2

1
x1

2

x

2

1
xsin

2

x 1121
2







  

1½

or    cxsin
4

1
x1

4

x
xsin

2

x 121
2

 

19.  dxex

2

0

12x2 

n

2
 h  ½ m

        .......2h0fh0f0fhlimdxex
0h

2

0

12x2 




  h1n0f.........  1 m

                 2222

0h
1)(n.......21hhlim 



             h1)–2(n4h2h .......eee1e  1 m

                
     

6

h2nhhnhnh
lim

0h





½ m

               +  










 1e

1e
e.h.lim

2h

2nh

0h
½ m

               
 

2

ee

3

8

2

e1e

3

8 54 



 ½ m

OR
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
π

0
xcosecxsec

dxxtanx


π

0

2 dxxsinx 1 m


π

0

2 dxxsinxILet

              
π

0

2 dxxπsinxπ ½ m

  
π

0

2 dxxsinxπ ½ m

 2 I   



π

0

π

0

2 dx
2

2xcos1
πdxxsinπ ½ m

π

02

2xsin
x

2

π




  1 m

2

π2



   I       
4

π2

 ½ m

SECTION - C

20. 2x1

x
y




 22

2

x1

x1

dx

dy




 2 m
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   22

2

x1

x1
xfLet






   
  0

x1

x32x
0xf

32

2







  3xor   0x0x3xminormaxFor
2  2 m

00xat
dx

f(x)d
gCalculatin

2

2



                             03xat 

1 m

maximalocalofpointtheis0x 

0)(0,isptrequiredthe
1 m

21. 2

2

xxy

y

dx

dy




dx

dv
xv

dx

dy
vx,yLet  ½ m

1v

v

dx

dv
xv

2


 1½ m

1v

v

dx

dv
x




dv
v

1v

x

dx






 

 1½ m

dv
v

1
–1

x

dx
  








cvlogvxlog  1 m
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xcyylogxorc
x

y
ylog  1½ m

OR

xtany
dx

dy
2xsin 

2xsin

xtan

x2sin

y

dx

dy
 1 m

 
2

xsec
2xcosecy

dx

dy 2



xsec
2

1
Q2x,cosecP 2

  dx2xcosecdxP

               xtanlog
2

1


xtan

1
eSo

dxP


1½ m

Solution is

























  dt
xtan

dxxsec

txtan

2

1

xtan

dxxsec

2

1

xtan

y 22

1½ m

cxtan
xtan

y
 1 m

Getting     1c  ½ m

xtanxtany  ½ m
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22. planeofEqn.

    054z3y2xλ6zyx  2 m

 11,1,throughpassesit

14

3
λ014λ3  2 m

bewillplaneofEqn.

06926z23y20x  1 m

69k26j23i20r:fromvector
^^^







 



1 m

23. Ra)(a,,AaeveryFor 

2bydivisibleis0aa 

reflexiveisR 1 m

Aba,allFor 

bydivisibleisbaRb)(a,  2

                 bydivisibleisab  2

   symmetricisRRa)(b,  1 m

Acb,a,allFor 

  bydivisibleisbaRba,  2

  bydivisibleiscbRcb,  2

2kbaSo,  1 m

      
m2ca

2cb


 

bydivisibleisca  2
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  Rc,a 

transitiveisR 1 m

 and53,1,ofelementsShowing 1 m

othereachtorelatedare4}{2,

    othereachtorelatednotare42,and53,1,and 1 m

24.                                  Graph 2 + 2 m

Area of shaded reigon

       
2

0

2

1

0

1-

dx1x2dxx3dx1xx3 1 m

     
2

1

2
2

0

2
0

1

2

2

1x
2

2

x3

2

1x
2 


















  unitssq.4191
2

1
1  1 m

25. Let the no. of items in the item  A  =  x

Let the no. of items in the item  B  =  y

(Maximize) z  =  500 x + 150 y 1 m

60yx 
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50,000y500x2500                                                       Graph 2 m

0yx, 

  000,z 

  12,5005010,z 

10,0000)(20,z  2 m

9,00060)(0,z 

12,500Rs.ProfitMax.  1 m

OR

Let the no. of packets of food  X  =  x

Let the no. of packets of food  Y  =  y

P = (6x + 3y)  (minimize) 1 m

subject to

2403y12x 

46020y4x 

0yx,300,4y6x 

or

80y4x 

1155yx 
2 m

1502y3x 

0yx, 
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Correct points

of feasible

region

A (15, 20), B (40, 151),

C (2, 72)

So P (15, 20) = 150

      P (40, 15) = 285

     P (2, 72)  =  228

                                 Graph 2 m

minimum amount of vitamin A  =  150 units when 15 packets of food x and

20 packets of food y are used 1 m

26. Let E
1
 be the event of following course of

meditation and yoga and E
2
 be the event of following

course of drugs 1 m

   
2

1
EP,

2

1
EP 21  1 m

   
100

40

100

75
EAP

100100

4070
EAP 21 




 1 m

Formula 1 m

 






 







 



100

75

2

1

100

70

2

1

100

40

100

70

2

1

100

40

AEP 1

2 m
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