
65/2/3 1 P.T.O. 

narjmWu H$moS >H$mo CÎma-nwpñVH$m Ho$ _wI-n¥ð 
>na Adí` {bIo§ & 
Candidates must write the Code on the 

title page of the answer-book. 

 Series OSR/2    H$moS> Z§.   65/2/3 

 Code No.         

amob Z§. 
Roll No. 
 

 
 

 

 

 
 
 

 

 

 

J{UV 
MATHEMATICS 

 

{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> 12 h¢ & 
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 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, àíZ H$m H«$_m§H$ Adí` {bI| & 
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 Please check that this question paper contains 12 printed pages. 

 Code number given on the right hand side of the question paper should be 
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 15 minutes time has been allotted to read this question paper. The question 
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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) Bg àíZ nÌ _| 29 àíZ h¢ Omo VrZ IÊS>m| _| {d^m{OV h¢ : A, ~ VWm g &  IÊS> A _| 

10 àíZ h¢ {OZ_| go àË`oH$ EH$ A§H$ H$m h¡ & IÊS> ~ _| 12 àíZ h¢ {OZ_| go àË`oH$ Mma 

A§H$ H$m h¡ & IÊS> g _| 7 àíZ h¢ {OZ_| go àË`oH$ N>… A§H$ H$m h¡ & 

(iii) IÊS> A _| g^r àíZm| Ho$ CÎma EH$ eãX, EH$ dmŠ` AWdm àíZ H$s Amdí`H$Vm AZwgma 

{XE Om gH$Vo h¢ & 

(iv) nyU© àíZ nÌ _| {dH$ën Zht h¢ &  {\$a ^r Mma A§H$m| dmbo 4 àíZm| _| VWm N>… A§H$m| dmbo 

2 àíZm| _| AmÝV[aH$ {dH$ën h¡ &  Eogo g^r àíZm| _| go AmnH$mo EH$ hr {dH$ën hb H$aZm 

h¡ & 

(v) H¡$bHw$boQ>a Ho$ à`moJ H$s AZw_{V Zht h¡ & `{X Amdí`H$ hmo Vmo Amn bKwJUH$s` gma{U`m± 

_m±J gH$Vo h¢ & 

 

General Instructions : 

(i) All questions are compulsory. 

(ii) The question paper consists of 29 questions divided into three sections A, 

B and C. Section A comprises of 10 questions of one mark each, Section B 

comprises of 12 questions of  four marks  each  and  Section C comprises 

of 7 questions of six marks each. 

(iii) All questions in Section A are to be answered in one word, one sentence or 

as per the exact requirement of the question. 

(iv) There is no overall choice. However, internal choice has been provided in  

4 questions of four marks each and 2 questions of six marks each. You 

have to attempt only one of the alternatives in all such questions. 

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if 

required. 
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IÊS> A 

SECTION A 

 

àíZ g§»`m 1 go 10 VH$ àË`oH$ àíZ 1 A§H$ H$m h¡ & 

Question numbers 1 to 10 carry 1 mark each. 

1. _mZ kmV H$s{OE : 

  xcosxsin

dx
22

 

Evaluate : 

  xcosxsin

dx
22

 

 

2. Amì`yh g_rH$aU  











































11

02

30

21

33

24
  _| àma§{^H$ ñV§^ g§{H«$`mAm|    

C2  C2 – 2C1  H$m à`moJ H$s{OE & 

Use elementary column operations  C2  C2 – 2C1  in the matrix 

equation  











































11

02

30

21

33

24
. 

3. aoImAm|  

r  = 2

^
i  – 5

^
j  + 

^
k  +  (3

^
i  + 2

^
j  + 6

^
k )  VWm 

 

r  = 7

^
i  – 6

^
k  +  (

^
i  + 2

^
j  + 2

^
k )  Ho$ ~rM H$m H$moU kmV H$s{OE & 

Find the angle between the lines  

r  = 2

^
i  – 5

^
j  + 

^
k  +  (3

^
i  + 2

^
j  + 6

^
k ) 

and  

r  = 7

^
i  – 6

^
k  +  (

^
i  + 2

^
j  + 2

^
k ). 

4. `{X A EH$ Eogm  3  3  Amì`yh h¡ {H$  | A |  0 VWm | 3A | = k | A |  h¡, Vmo k H$m _mZ 
{b{IE & 

If A is a 3  3 matrix,  | A |  0  and  | 3A | = k | A |,  then write the value     

of k. 
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5. _mZm  R = {(a, a3) : a,  nm±M go N>moQ>r A^mÁ` g§»`m h¡} EH$ g§~§Y h¡ & R H$m n[aga kmV 
H$s{OE & 

Let  R = {(a, a3) : a  is a prime number less than 5} be a relation. Find the 

range of R.  

6. 

















2

1
sin2

2

1
–cos 1–1–   H$m _mZ {b{IE & 

Write the value of  

















2

1
sin2

2

1
–cos 1–1– . 

7. g{Xe  ^
i  + 

^
j  + ^

k   H$m g{Xe ^
j  Ho$ AZw{Xe àjon {b{IE & 

Write the projection of vector  
^
i  + 

^
j  + 

^
k   along the vector 

^
j . 

8. `{X  












 














 

b8–a8

2b2a2

6–8

b34a
  h¡, Vmo  a – 2b  H$m _mZ {b{IE & 

If   












 














 

b8–a8

2b2a2

6–8

b34a
,   write the value of  a – 2b. 

9. {ZåZ H$m _mZ {b{IE : 

 
^
i   (

^
j  + 

^
k ) + 

^
j   (

^
k  + 

^
i ) + 

^
k   (

^
i  + 

^
j ) 

Write the value of the following : 

 
^
i   (

^
j  + 

^
k ) + 

^
j   (

^
k  + 

^
i ) + 

^
k   (

^
i  + 

^
j ) 

10. _mZ kmV H$s{OE :  

 
1

0

2x dxex  

Evaluate :  

 
1

0

2x dxex  
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IÊS> ~ 

SECTION B 

àíZ g§»`m 11 go 22 VH$ àË`oH$ àíZ 4 A§H$ H$m h¡ & 

Question numbers 11 to 22 carry 4 marks each. 

11. Xem©BE {H$ g{Xe  

a , 


b , 


c   g_Vbr` h¢ `{X Am¡a Ho$db `{X  


a  + 


b ,  


b  + 


c  

VWm  

c  + 


a   g_Vbr` h¢ & 

AWdm 

EH$ Eogm _mÌH$ g{Xe kmV H$s{OE Omo XmoZm| g{Xem|  

a  + 


b   VWm  


a  – 


b   na 

bå~dV h¡, Ohm±  

a  = 

^
i  + 

^
j  + ^

k   VWm  

b  = ^

i  + 2
^
j  + 3^

k . 

Show that the vectors  

a , 


b , 


c   are coplanar if and only if  


a  + 


b ,  


b  + 


c  and  


c  + 


a  are coplanar. 

OR 

Find a unit vector perpendicular to both of the vectors  

a  + 


b   and      


a  – 


b   where  


a  = 

^
i  + 

^
j  + 

^
k ,  


b  = 

^
i  + 2

^
j  + 3

^
k . 

12. f(3.02) H$m g{ÞH$Q> _mZ Xe_bd Ho$ 2 ñWmZm| VH$ kmV H$s{OE, Ohm± f(x) = 3x2 + 5x + 3  

h¡ & 

AWdm 

dh A§Vamb kmV H$s{OE {OZ_| \$bZ  f(x) = 
2

3
x4 – 4x3 – 45x2 + 51 

(a) {Za§Va dY©_mZ h¡ & 

(b) {Za§Va õmg_mZ h¡ & 

Find the approximate value of f(3.02), upto 2 places of decimal, where   

f(x) = 3x2 + 5x + 3. 

OR 

Find the intervals in which the function   f(x) = 
2

3
x4 – 4x3 – 45x2 + 51  is 

(a) strictly increasing. 

(b) strictly decreasing. 
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13. AdH$b g_rH$aU  (x2 – yx2) dy + (y2 + x2y2) dx = 0  H$mo hb H$s{OE, {X`m h¡ {H$ 

O~  x = 1  h¡, Vmo  y = 1   h¡ & 

Solve the differential equation  (x2 – yx2) dy + (y2 + x2y2) dx = 0,  given 

that  y = 1,  when  x = 1. 

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

 cos (tan– 1 x) = sin 








4

3
cot 1–  

AWdm                               

{gÕ H$s{OE {H$ : 
 cot– 1 7 + cot– 1 8 + cot– 1 18 = cot– 1 3 

Solve for x :  

 cos (tan– 1 x) = sin 








4

3
cot 1–  

OR                                            

Prove that  : 

 cot– 1 7 + cot– 1 8 + cot– 1 18 = cot– 1 3 

15. _mZm  f : W  W, f(x) = x – 1,  `{X x {df_ h¡ VWm  f(x) = x + 1,  `{X x g_ h¡, 

Ûmam n[a^m{fV h¡ & Xem©BE {H$ f ì`wËH«$_Ur` h¡ & f H$m à{Vbmo_ kmV H$s{OE, Ohm± W 

g^r nyU© g§»`mAm| H$m g_wƒ` h¡ & 

Let  f : W  W,  be defined as  f(x) = x – 1,  if x is odd and  f(x) = x + 1,  if 

x is even. Show that f is invertible. Find the inverse of f, where W is the 

set of all whole numbers. 

16. AÀN>r àH$ma go \|$Q>r JB© Vme H$s 52 nÎmm| H$s JÈ>r _| go VrZ nÎmo `mÑÀN>`m ({~Zm 

à{VñWmnZm Ho$) {ZH$mbo JE & {ZH$mbo JE bmb nÎmm| H$s g§»`m H$m àm{`H$Vm ~§Q>Z kmV 

H$s{OE & AV… ~§Q>Z H$m _mÜ` kmV H$s{OE &  

Three cards are drawn at random (without replacement) from a well 

shuffled pack of 52 playing cards. Find the probability distribution of 

number of red cards. Hence find the mean of the distribution. 
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17. `{X  x = a cos  + b sin   VWm  y = a sin  – b cos   h¡, Vmo Xem©BE {H$ 

.0y
dx

dy
x–

dx

yd
y

2

2
2   

If  x = a cos  + b sin   and  y = a sin  – b cos ,  show that 

.0y
dx

dy
x–

dx

yd
y

2

2
2   

 

18. _mZ kmV H$s{OE : 

   dx
x–1

xcosx

2

1–

  

AWdm                                                                    

_mZ kmV H$s{OE : 

    dx1xx)2–x3( 2  

 

Evaluate : 

   dx
x–1

xcosx

2

1–

 

OR                                                                               

Evaluate : 

    dx1xx)2–x3( 2  
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19. {ZåZ{b{IV Xr JB© aoImAm| l1 Am¡a l2 Ho$ ~rM H$s Xÿar kmV H$s{OE : 

 l1 : 

r  = 

^
i  + 2

^
j  – 4

^
k  +  (2

^
i  + 3

^
j  + 6

^
k ); 

 l2 : 

r  = 3

^
i  + 3

^
j  – 5

^
k  +  (4

^
i  + 6

^
j  + 12

^
k ) 

Find the distance between the lines l1 and l2 given by 

 l1 : 

r  = 

^
i  + 2

^
j  – 4

^
k  +  (2

^
i  + 3

^
j  + 6

^
k ); 

 l2 : 

r  = 3

^
i  + 3

^
j  – 5

^
k  +  (4

^
i  + 6

^
j  + 12

^
k ) 

20. AdH$b g_rH$aU  x log x 
dx

dy  + y = 
x

2
 log x  H$mo hb H$s{OE & 

Solve the differential equation   x log x 
dx

dy
 + y = 

x

2
 log x. 

21. `{X cos y = x cos (a + y), Ohm± cos a   1 h¡, Vmo {gÕ H$s{OE {H$ 

asin

)ya(cos

dx

dy
2 

 . 

If cos y = x cos (a + y), where cos a   1, prove that 
asin

)ya(cos

dx

dy
2 

 . 

22. gma{UH$m| Ho$ JwUY_m] Ho$ à`moJ go {ZåZ {gÕ H$s{OE : 

 222

22

22

22

cba4

cbcbab

acbaba

cacbca









 

Prove the following, using properties of determinants : 

 222

22

22

22

cba4

cbcbab

acbaba

cacbca








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IÊS> g 

SECTION C 

 

àíZ g§»`m 23 go 29 VH$ àË`oH$ àíZ Ho$ 6 A§H$ h¢ & 

Question numbers 23 to 29 carry 6 marks each. 

 

23. EH$ Hw$Q>ra CÚmoJ {Z_m©Vm n¡S>oñQ>b b¢n VWm bH$‹S>r Ho$ eoS> ~ZmVm h¡ & àË`oH$ Ho$ {Z_m©U _| 

EH$ aJ‹S>Zo/H$mQ>Zo H$s _erZ Am¡a EH$ ñào`a H$s Amdí`H$Vm hmoVr h¡ & EH$ n¡S>oñQ>b b¢n Ho$ 

{Z_m©U _| 2 K§Q>o aJ‹S>Zo/H$mQ>Zo H$s _erZ Am¡a 3 K§Q>o ñào`a H$s Amdí`H$Vm hmoVr h¡ O~{H$ 

EH$ eoS> Ho$ {Z_m©U _| 1 K§Q>m aJ‹S>Zo/H$mQ>Zo H$s _erZ Am¡a 2 K§Q>o ñào`a H$s Amdí`H$Vm hmoVr 

h¡ & ñào`a à{V{XZ A{YH$V_ 20 K§Q>o Am¡a aJ‹S>Zo/H$mQ>Zo H$s _erZ à{V{XZ A{YH$V_    

12 K§Q>o Ho$ {bE CnbãY h¢ & EH$ b¢n H$s {~H«$s na < 25 bm^ VWm EH$ eoS> H$s {~H«$s 

na < 15 bm^ hmoVm h¡ & `h _mZVo hþE {H$ {Z_m©Vm {Z{_©V g^r b¢n VWm eoS> ~oM boVm h¡, 

Vmo ~VmBE {H$ dh à{V{XZ {Z_m©U H$s H¡$gr `moOZm ~ZmE {H$ Cgo A{YH$V_ bm^ hmo & 

Cnamoº$ H$mo EH$ a¡{IH$ àmoJ«m_Z g_ñ`m ~Zm H$a J«m\$ Ûmam hb H$s{OE &  

A cottage industry manufactures pedestal lamps and wooden shades, 

each requiring the use of a grinding/cutting machine and a sprayer. It 

takes 2 hours on the grinding/cutting machine and 3 hours on the sprayer 

to manufacture a pedestal lamp. It takes 1 hour on the grinding/cutting 

machine and 2 hours on the sprayer to manufacture a shade. On any day, 

the sprayer is available for at the most 20 hours and the grinding/cutting 

machine for at the most 12 hours. The profit from the sale of a lamp is    

< 25 and that from a shade is < 15. Assuming that the manufacturer can 

sell all the lamps and shades that he produces, how should he schedule 

his daily production in order to maximise his profit. Formulate an LPP 

and solve it graphically. 
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24. Cg g_Vb H$m g_rH$aU kmV H$s{OE {Og_| {~ÝXþ (1, –1, 2) pñWV h¡ VWm Omo g_Vbm|  

2x + 3y – 2z = 5  VWm  x + 2y – 3z = 8  na b§~dV h¡ & AV… D$na kmV {H$E JE 

g_Vb go {~ÝXþ  P(–2, 5, 5)  H$s Xÿar kmV H$s{OE & 

AWdm 

{~ÝXþAm| A(2, –1, 2) VWm B(5, 3, 4) H$mo {_bmZo dmbr aoIm VWm g_Vb  x – y + z = 5 

Ho$ à{VÀN>oXZ {~ÝXþ H$s {~ÝXþ  P(–1, – 5, –10)  go Xÿar kmV H$s{OE & 

 

Find the equation of the plane that contains the point (1, – 1, 2) and is 

perpendicular to both the planes 2x + 3y – 2z = 5 and x + 2y – 3z = 8. 

Hence find the distance of point P(–2, 5, 5) from the plane obtained 

above. 

OR 

Find the distance of the point  P(–1, –5, –10)  from the point of 

intersection of the line joining the points A(2, –1, 2) and B(5, 3, 4) with 

the plane  x – y + z = 5. 

 

 

25. Xmo {dÚmb` P VWm Q AnZo MwZo hþE {dÚm{W©`m| H$mo ghZerbVm, X`mbwVm VWm ZoV¥Ëd Ho$ 

_yë`m| na nwañH$ma XoZm MmhVo h¢ & {dÚmb` P AnZo H«$_e… 3, 2 VWm 1 {dÚm{W©`m| H$mo BZ 

VrZ _yë`m| na H«$_e… < x, < y  VWm < z  XoZm MmhVm h¡ O~{H$ BZ nwañH$mam| H$m Hw$b 

_yë` < 2,200 h¡ & {dÚmb` Q AnZo H«$_e… 4, 1 VWm 3 {dÚm{W©`m| H$mo BZ _yë`m| Ho$ {bE 

Hw$b < 3,100 XoZm MmhVm h¡ (VWm {dÚmb` P O¡go hr VrZ _yë`m| na dhr nwañH$ma am{e 

XoZm MmhVm h¡) & `{X BZ VrZm| _yë`m| na {XE JE EH$-EH$ nwañH$ma H$s Hw$b am{e < 1,200 

h¡, Vmo Amì`yhm| H$m à`moJ H$aHo$ àË`oH$ _yë` Ho$ {bE Xr JB© nwañH$ma am{e kmV H$s{OE &  

 Cn ẁ©º$ VrZ _yë`m| Ho$ A{V[aº$ EH$ AÝ` _yë` gwPmBE, Omo nwañH$ma XoZo Ho$ {bE em{_b 

hmoZm Mm{hE & 
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Two schools P and Q want to award their selected students on the values 

of Tolerance,  Kindness and Leadership. The school P wants to award < x 

each,  < y each and < z each for the three respective values to 3, 2 and    

1 students respectively with a total award money of < 2,200. School Q 

wants to spend < 3,100 to award its 4, 1 and 3 students on the respective 

values (by giving the same award money to the three values as school P). 

If the total amount of award for one prize on each value is < 1,200, using 

matrices, find the award money for each value.  

Apart from these three values, suggest one more value which should be 

considered for award. 

26. EH$ ~r_m H§$nZr 2000 ñHy$Q>a MmbH$m|, 4000 H$ma MmbH$m| VWm 6000 Q´>H$ MmbH$m| H$m 

~r_m H$aVr h¡ {OZHo$ XþK©Q>ZmJ«ñV hmoZo H$s àm{`H$VmE± H«$_e… 0.01, 0.03 VWm 0.15 h¢ & 

~r_mH¥$V ì`{º$`m| (MmbH$m|) _| go EH$ XþK©Q>ZmJ«ñV hmo OmVm h¡ & Cg ì`{º$ Ho$ ñHy$Q>a 

MmbH$ AWdm H$ma MmbH$ hmoZo H$s àm{`H$Vm kmV H$s{OE & 

AWdm 

AÀN>r àH$ma go \|$Q>r JB© Vme H$s EH$ JÈ>r _| go nm±M nÎmo, EH$-EH$ H$aHo$ à{VñWmnZm 

g{hV, {ZH$mbo OmVo h¢ & àm{`H$Vm kmV H$s{OE {H$ 

(i) g^r {ZH$mbo JE nÎmo BªQ> Ho$ h¢ & 

(ii) Ho$db 3 nÎmo BªQ> Ho$ h¢ & 

(iii) H$moB© ^r nÎmm BªQ> H$m Zht h¡ & 

An insurance company insured 2000 scooter drivers, 4000 car drivers and 

6000 truck drivers. The probabilities of an accident for them are 0.01, 

0.03 and 0.15 respectively. One of the insured persons meets with an 

accident. What is the probability that he is a scooter driver or a car  

driver ? 

OR 

Five cards are drawn one by one, with replacement, from a well shuffled 

deck of 52 cards. Find the probability that 

(i) all the five cards are diamonds. 

(ii) only 3 cards are diamonds. 

(iii) none is a diamond. 
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27. XrK©d¥Îm  1
4

y

9

x 22

   VWm aoIm   1
2

y

3

x
   Ûmam {Kao N>moQ>o joÌ H$m joÌ\$b kmV 

H$s{OE & 

Find the area of the smaller region bounded by the ellipse  1
4

y

9

x 22

  

and the line  1
2

y

3

x
 . 

28. EH$ d¥Îm Am¡a EH$ dJ© Ho$ n[a_mnm| H$m `moJ\$b k h¡, Ohm± k EH$ AMa h¡ & {gÕ H$s{OE 
{H$ CZHo$ joÌ\$bm| H$m `moJ\$b Ý`yZV_ h¡ O~ dJ© H$s ^wOm d¥Îm Ho$ ì`mg Ho$ ~am~a h¡ & 
The sum of the perimeters of a circle and a square is k, where k is some 

constant. Prove that the sum of their areas is least when the side of the 

square is equal to the diameter of the circle. 

29. _mZ kmV H$s{OE :  

  






4/

0

dx
x2sin169

xcosxsin
 

Evaluate :  

  






4/

0

dx
x2sin169

xcosxsin
 

2,800 
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QUESTION PAPER CODE 65/2/3

EXPECTED ANSWERS/VALUE POINTS

SECTION - A

1-10. 1.  tan x – cot x + c      







−
−









=








−
−

11
42

30
21

33
64

2.    





−

21
19cos.3 1

4.  k = 27             5. { }27,8               6.  π     7.  1

8.  0             9.  0                      ( )1e
2
110. −

SECTION - B

11. ( ) ( ) ( ) coplanar,areac, cb, baHere +++ 1 m

( ) ( ) ( ){ } 0accb ba =+×+⋅+ 1 m

( ) ( ) 0acccabcb ba =×+×+×+×⋅+⇒ 1 m

( ) ( ) ( ) ( )cbbacaaba cba ×⋅+×⋅+×⋅+×⋅⇒

( ) ( ) 0acbabb =×⋅+×⋅+ ½ m

( ){ } ( ) 0cbb0cba2 =×⋅=×⋅⇒ Q ½ m

coplanerarec,b,a⇒

Similerly converse part can also be proved.

                                      OR

∧∧∧∧∧

−−=−





 ++=+ k2jba,k4j3i2ba 1+½ m

( ) ( )
210

432
kji

babacLet
−−

=−×+=

∧∧∧

1½ m

Marks
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∧∧∧

+−=⇒ k2–j4i2c

∧∧∧∧

−+−=⇒ k
6

1j
6

2i
6

1c 1 m

12. ( ) 0.02xΔ3,xlet5,6xxf 1 ==+= 1 m

( ) ( ) ( ) ( ) ( ) ( ) ( )xfxfΔxΔxxf
Δx

xfΔxxfxf 11 +=+⇒
−+

≅ 1½ m

∴    f (3.02)  =  (0.02)  f1 (3) + f (3)

                    =  (0.02) (23) + 45

                    =  45.46  1½ m

OR

f1 (x)  =  6x3 – 12 x2 – 90x  =  6x (x – 5) (x + 3) 1+1 m

f1 (x)  =  0   ⇒    x = – 3, x = 0, r = 5 ½ m

 →← +−+− veveveve
                – 3                     0                       5

increasingStrictly)(5,U3,0)(x0,(x)f 1 ⇒∞−∈∀>

decreasingStrictly(0,5)U3),(x0,(x)f 1 ⇒−∞−∈∀< 1+½ m

13. ( ) ( )dxx1ydyy1x 222 +−=− ½ m

dx
x

1xdy
y

y1
2

2

2 ∫∫
+

−=
−

∴ 1 m

∫∫ 





 +=








+

−
⇒ dx

x
11dy

y
1

y
1

22
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c
x
1xylog

y
1

+−=+⇒ 1½ m

Putting x = 1, y = 1 we get, c = 1 ½ m

1
x
1xylog

y
1

+−=+⇒ ½ m

14.














=






















+
−−

5
4sinsin

1
1coscos 1

2

1

x
2 m

       5
4

1
1

2
=

+
⇒

x
1 m

       4
3,

4
3x

16
25x1 2 −

=⇒=+⇒ ½ m

4
3xsosatisfynotdoes

4
3x =

−
= ½ m

OR







+






+






= −−−

18
1tan

8
1tan

7
1tanS.H.L. 111

1 m

             





+

















−

+
= −−

18
1tan

56
11

8
1

7
1

tan 11

1 m

             18
1tan

11
3tan 11 −− += 1/2 m

             3cot
3
1tan

1811
11

18
1

11
3

tan 111 −−− =





=

















×
−

+
= 1½ m
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15. Let  x, y ∈  W

If x and y both are even, f (x) = f (y)  ⇒   x + 1 = y + 1  ⇒   x = y

If x and y both are odd, f (x) = f (y)   ⇒   x – 1 = y – 1  ⇒   x = y

If x is odd and y is even i.e. x ≠  y, (x – 1) is even, (y + 1) is odd

                                          x ≠  y     ⇒    f (x) ≠  f (y)

Similerly for x is even and y is odd.

                                          f is one – one 1½ m

Range of f ( ) ( ) ( ){ } { }......2,3,0,1,.......2f,1f,0f ==

                                                         =  w  =  codomain

                                               f is onto, 1½ m

                           Hence f is invertible

( )




+
−

=→ −−

evenisx1,x
oddisx1,x

xfWW:f 11
1 m

16. X →  be the number of red cards drawn

X  =  0  1,  2,  3 ½ m

( )
17
2

C
C0XP

3
52

3
26

===

( )
34
13

C
CC1XP

3
52

1
26

2
26

=
⋅

==

( )
34
13

C
CC2XP

3
52

1
26

2
26

=
⋅

==

( )
17
2

C
C3XP

3
52

3
26

=== 2 m
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∑ ×+⋅+×+×==
17
23

34
132

34
131

17
20xipiMean

1½ m

        = 1.5or
2
3

34
51

=

17. θsinbθcosa
dθ
dyθ,cosbθsina

dθ
dx

+=+−= 1½ m

y
x

cosθbsinθa
sinθbcosθa

dx
dy

−=
−
+

−= 1 m

0y
dx
dyx

dx
ydy

y
dx
dyxy

dx
yd

2

22

22

2

=+−⇒






 −

−= 1½ m

18. dθθsindx cosθxPut −== 1 m

( ) ∫∫ −=−= dθcosθθsinθ
sinθ
cosθθI 1 m

{ ∫ ⋅= dθsinθ1–sinθθ–I

{ } cθcosθsinθdθθsin1.–θsinθ–I +−−==⇒ ∫ 1 m

cxxcosx1I 12 +−⋅−−=⇒ − 1

OR

( ) ( )∫ ∫ ++






 −+=++−= dx1xx

2
712x

2
3dx1xx23x 22

1 m

( )∫ ∫ 







+






 ++++= dx

2
3

2
1x

2
7–dx1xx12x

2
3

22
2

1 m








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( ) c1xx
2
1xlog

8
31xx

4
12x

2
71xx 222

32 +







+++++++

+
−++= 1 + 1 m

19.
∧∧∧∧∧∧

++=−+= k6j3i2b,k4j2ia 11

∧∧∧∧∧∧

++=−+= k12j6i4b,k5j3i3a 22

,kji2aa 12

∧∧∧

−+=− 1 m

parallelarelinesbtoparallelisb 21 ⇒

( )
b

aab
DS

12 −×
=⋅ 1 m

49

kji2k6j3i2 





 −+×






 ++

=

∧∧∧∧∧∧

1 m

7
293

7

k4j14i9
=

−+−
=

∧∧∧

1 m

20. Given differential equation can be written as

2x
2y

xlogx
1

dx
dy

=⋅+ ½ m

Integrating factor  ( ) xlogee xloglog
dx

xlogx
1

==
∫

1 m

Solution is  ∫= dxxlog
x
2xlogy 2 1 m

( )










−−






 −

=⇒ ∫ dx
x
1

x
1

x
1xlog2xlogy
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c
x
1

x
xlog2xlogy +






 −

−
=⇒ 1½ m

( ) c1xlog
x
2xlogy ++

−
=⇒

21. cos y = x cos (a + y)   ( )yacos
ycosx
+

=⇒ ½ m

( ) ( ) ( )
( )yacos

dx
dyyasinycosyacos

dx
dyysin

1 2 +

+++−
=⇒ 1½ m

( ) ( ) ( ){ }
dx
dyyasinycosysinyacosyacos2 +++−=+⇒ ½ m

                                ( )
dx
dyasinyacos2 ⋅=+ 1 m

( )
asin

yacos
dx
dy 2 +

=⇒ ½ m

22.
c
a

ca

cb
b
c

b
ba

a
abcS.H.L.

+

+
+=

Takings out a from C1,

b from C2, and c from C3 1m

  
c
a

ea

cb
b
c

2b
2b
0

abc
+

+
=     C1 →  C1 + C2 – C3 1 m

         322 RRR
c

ca
ca

cb
c

c

2b
0
0

abc −→−
+

+
−= 1 m
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    ( )[ ]22 ccacca2b00abc ++−+−=

           ( ) 222 cb4a4abcabc == 1 m

SECTION - C

23. Let the number of lamps and shades manufactured be x and y respectiuely

∴ L.P.P. is Maximise Z = 25x + 15y ½ m

Subject to 2x + y < 12

3x + 2y < 20

x > 0, y > 0 2 m

For correct graph 2 m

Vertices of feasible

region are 0(0, 0), A(6, 0), B(4, 4) C(0, 10)

P(A) = 150,  P (B) = 160, P(C) = 150 ½ m

For max Prof no. of lamps = 4

                  No. of  shades = 4 1 m

      Maximum Profit =  Rs. 160

24. Let equation of plane through (1, –1, 2) with dr’s of perpendicular as a, b and c is

a (x–1) + b (y + 1) + c (z –2) = 0 1 m

The plane is ⊥ to 2x + 3y – 2z = 5 and x + 2y – 3z = 8

∴ 2a + 3b –2 c = 0  and a + 2 b – 3 c = 0 1½ m

⇒===
−

k
1
c

4
b

5
a

 a =  – 5 k,  b = 4 k,  c = k 1½ m
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Equation of the plane is

– 5k (x – 1) + 4 k (y + 1) + k (z – 2)  =  0   ⇒   – 5x + 4y + z + 7 = 0 1 m

Distance of plane from (– 2, 5, 5) is

42
42

42
11625
752010d ==

++
+++

= 1 m

                                           OR

Line through A (2, –1, 2) and B (5, 3, 4) is

λ
2

2z
4

1y
3

2x
=

−
=

+
=

−
1½ m

General point on the line is ( )22λ1,4λ2,3λ +−+ 1

( ) 0λ522λ14λ23λ =⇒=++−−+∴ 1½ m

Point of intersection is (2, –1,  2) 1 m

( ) ( ) ( ) 131691243d 222 ==++= 1 m

25. Here 3x + 2y + z  =  2200

4x + y + 3 z  =  3100 1½ m

x + y + z = 1200

BAXor
1200
3100
2200

z
y
x

111
314
123

=















=
































∴

       ( ) ( ) ( ) BAX05–311223A 1−=∴≠=+−−= ½ m
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cofactors are :

A11 = – 2 A12 = – 1 A31 = 3

A21 = – 1 A22 = 2 A32 = – 1

A31 = 5 A23 = – 5 A33 = – 5 1½ m

































−−
−−

−−
−=

















1200
3100
2200

513
521

512

5
1

z
y
x

       ∴     x = 300 ,   y = 400 ,  z = 500 1½ m

One more value like punctuality, honesty etc 1 m

26. Let E1 : Scooter driver is chosen

E2 : Car driver is chosen

E3 : Truck driver is chosen ½ m

A : Person meets with an accident

( ) ( ) ( )
2
1EP,

3
1EP,

6
1EP 321 === 1 m

( ) ( ) ( ) 15.0E
AP,03.0E

AP,01.0E
AP

321
=== 1 m

( )

( ) ( ) ( ) 52
45

15.0
2
103.0

3
101.0

6
1

15.0
2
1

A
EP 3 =

×+×+×

×
=







1+1 m






−=







A
E1A

EorA
EP 321 1 m

                  52
7

52
451 =−= ½ m
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            OR

Let E be the event drawing a diamond card

4
3q,

4
1p 5,n === 1½ m

( )
4
1 

52
13EP ==

( )
4
3EP =

( )
1024

1
4
1

4
3

4
1C5P(i)

505

5
5 =






=














= 1½ m

( )
512
45

4
3

4
1C3P(ii)

23

3
5 =














= 1½ m

( )
1024
243

4
3

4
3

4
1C0P(iii)

550

0
5 =






















= 1½ m

27.                                                                                     Correct figure 1 m

Area of shaded region  ( )∫ 





 −−−=

3

0

2 dxx3
3
2x9

3
2

2 m

( ) 3

0

2
12

2
x3

3
xsin

2
9x9

2
x

3
2








 −
++−= −

2 m
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













 ++−






 +⋅+=

2
9000

2
π

2
90

3
2

units sq.1
2
π3

2
9

4
π9

3
2







 −=






 −= 1 m

28. Let r be the radius and x, the side of the square

k4xr2πwhere,xrπS 22 =++= ½ m

2
2

4
r2πkrπS 






 −

+= 1 m

4
πk

2
rπr2π

dr
ds 2

−+=

( )4π2
kr0

dr
ds

+
=⇒= ½ m

minima0
2
π2π

dr
sd 2

2

2

⇒>+= 1 m

Hence s is least when r ( )4π2
k
+

= 1 m

( )







+

−=
4π2

k2πk
4
1x

     r2
4π

kx =
+

=⇒ 1 m

29. Let sin x – cos x = t then (cos x + sin x) dx = dt 1 m

and  (sin x – cos x)2 = t2    ⇒    1 – sin 2 x = t2

                                               sin 2 x = 1 – t2 1½ m
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       ( ) ∫∫
−








=
−+

=
0

1- 2
2

0

1-
2

t
4
5

dt
16
1,

t1169
dtI

1 m

       ( )

0

14
5
4
5

log
4

52
1

16
1

−

















−

+
⋅=

t

t

1½ m

        





 −=

9
1log1log

40
1

         9log
40
1

= 1 m
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