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J{UV 
      (Ho$db ZoÌhrZ narjm{W©`m| Ho$ {bE) 

MATHEMATICS 

(FOR BLIND CANDIDATES ONLY) 

{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¢ & 

 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 12 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 g§. 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 g§. 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 g§. 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 No. 1 – 6 in Section A are very short-answer type 

questions carrying 1 mark each. 

(iv) Questions No. 7 – 19 in Section B are long-answer I type 

questions carrying 4 marks each. 

(v) Questions No. 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. `{X q~XþAm| A VWm B Ho$ pñW{V g{Xe H«$_e: 2

a  + 3


b  VWm  

3

a  –  4


b  h¢ VWm q~Xþ P, AB H$mo 3 : 2 Ho$ AZwnmV _| ~m±Q>Vm h¡ VWm Q, 

AP H$m _Ü`q~Xþ h¡, Vmo Q H$m pñW{V g{Xe {b{IE & 

The position vectors of points A and B are 2

a  + 3


b and  

3

a  – 4


b  respectively and P divides AB in the ratio of 3 : 2 

and Q is the mid-point of AP. Write the position vector of  

point Q.    

2. `{X g{Xe a  = ^
i  - 3 ^

j  + 5^
k , g{Xe 


b  = 2^

i  + ^
j  – ^

k  na 
b§~dV² h¡, Vmo  H$m _mZ kmV H$s{OE & 

If the vector 

a = ^

i  – 3 ^
j  + 5^

k  and vector 

b = 2^

i  + ^
j  –  ^

k  

are perpendicular, then find the value of . 

3. `{X _yb-q~Xþ go EH$ g_Vb na S>mbo JE bå~ H$m nmX-q~Xþ P(3, 4, 2,) h¡, Vmo 
Cg g_Vb H$m H$mVu` g_rH$aU {b{IE & 
If P(3, 4, 2) is the foot of the perpendicular from the origin to a 

plane, then write the Cartesian equation of the plane.     

4. `{X  = |aij|=

765

321

432

 h¡, Vmo Ad`d a23 H$m ghI§S> {b{IE & 

If  = |aij|= 

765

321

432

, then write the cofactor of 

element a23. 
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5. `{X A VWm B AdH$b g_rH$aU 0
dx

yd
y2

dx

dy
2

24








  Ho$ H«$_e: H$mo{Q> 

VWm KmV h¢, Vmo (A+B) H$m _mZ {b{IE & 

If A and B are order and degree respectively of the differential 

equation 0
dx

yd
y2

dx

dy
2

24









, write the value of (A+B).  

6. dH«$m| y = ax + x2 H$mo {Zê${nV H$aZo dmbm AdH$b g_rH$aU kmV H$s{OE, Ohm± 
a EH$ ñdoÀN> AMa h¡ & 

Find the differential equation representing the curves  

y = ax + x2, where a is an arbitrary constant. 

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. Jm±dm| _| pñÌ`m| H$mo em¡Mmb` CnbãY H$amZo H$s gw{dYm H$mo àmoËgm{hV H$aZo Ho$ 

{bE, EH$ J¡a-gaH$mar g§JR>Z Zo EH$ {dkmnZ EO|gr H$mo {H$am`o na {b`m & CgZo 

bmoJm§o _| Bg {df` _| OmJê$H$Vm ~ ‹T>mZo Ho$ {bE Ka-Ka OmZm, nÌmMma VWm ^m|ny 

(speaker)/qT>T>moao H$m ghmam {b`m & BZ g§gmYZm| Ûmam g§MmaU H$m ì`` {ZåZ 

àXÎm h¡ : 

 à{V g§MmaU/ Ka-Ka OmZm (^|Q>) nÌmMma qT>T>moao/^m|ny H$m à`moJ 

 ^|Q> H$m ì`` (< _|)      10     5                  15 

X, Y, Z VrZ Jm±dm§o _| {H$E JE à`mgm| H$s g§»`m {ZåZ h¢ : 

 Jm±d Ka-Ka ^|Q> nÌmMma qT>T>moao/^m|ny H$m à`moJ 

 X 200 400  200 

 Y 350 600  300 

 Z 225 375  150 
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J¡a-gaH$mar g§JR>Z Ûmam AbJ-AbJ VrZm| Jm±dm| _| Bg {df` _| g_mO H$mo 
OmJê$H$ H$aZo Ho$ {bE {H$`m J`m Hw$b ì`` Amì`yh Ho$ à`moJ go kmV H$s{OE & 

J¡a-gaH$mar g§JR>Z Ho$ Bg à`mg Ûmam g_mO _| O{ZV hmoZo dmbm EH$ _yë` 
{b{IE & 

 

To promote the making of toilets for ladies (women) in villages, 

an N.G.O. hired an advertising agency for generating 

awareness for the cause through house calls, letters and 

announcements through speakers. The cost per mode of 

communication is given below : 

 

         Cost per  House calls Letters Announcements  

visit/communication   (speakers) 

           (in <)                         10                 5                     15 

   

The number of contacts made were as follows in the three 

villages X, Y and Z : 

Village     Houses visited      Letters dropped        Number of          

  announcements 

    X  200 400 200 

    Y   350 600 300 

    Z   225 375 150  

 

Find the total expenditure incurred by the N.G.O. for the three 

villages separately for making the community aware of the  

cause using matrices.  

 

Also write the value generated in the general public by the 

agency.   
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8. `{X A =


















21

12
 h¡ VWm A2

 −  A +  I = O h¡, Vmo  VWm  Ho$ _mZ 

kmV H$s{OE & 

AWdm 

`{X A = 



















431

341

331

 h¡, Vmo adj (A) kmV H$s{OE VWm Xem©BE {H$  

A (adj A) = |A|I. 

If A = 


















21

12
 and A

2
 –  A + µ I = O, then find the values 

of  and µ. 

OR 

If A =  



















431

341

331

, find adj (A) and show that  

A (adj A) = |A|I. 

9. gma{UH$m| Ho$ JwUY_mªo H$m à`moJ H$a {ZåZ{b{IV H$mo {gÕ H$s{OE : 

 3a

c3b6a10b3a6a3

c2b3a4b2a3a2

cbabaa









 

Using the properties of determinants, prove the following : 

   3a

c3b6a10b3a6a3

c2b3a4b2a3a2

cbabaa
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10. _mZ kmV H$s{OE : 

  




4/

0

dxxtan1log  

Evaluate : 

  




4/

0

dxxtan1log  

 

11. _mZ kmV H$s{OE : 

  


dxe

xcos1

xsin1 2/x–
;  0 ≤ x ≤ 

2


 

   AWdm 

_mZ kmV H$s{OE : 

 dx
6x5x

1x
2

2

 


 

Evaluate : 

  


dxe

xcos1

xsin1 2/x–
;  0 ≤ x ≤ 

2


 

                   OR 

Evaluate : 

 dx
6x5x

1x
2

2
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12. EH$ ~Šgo _o § 10 H$mS>©, 1 go 10 VH$ Ho$ nyUmªH$ {bIH$a, aIo JE h¢ Am¡a CÝh| 
AÀN>r Vah {_bm`m J`m h¡ & Bg ~Šgo go EH$ H$mS>© `mX¥¥ÀN>`m {ZH$mbm J`m & 

`{X `h kmV hmo {H$ {ZH$mbo JE H$mS>© na g§»`m ‘5 go A{YH$’ h¡, Vmo Bg g§»`m 
Ho$ g_ hmoZo H$s Š`m àm{`H$Vm h¡ ? 
Ten cards, numbered 1 to 10 are placed in a box, mixed up 

thoroughly and then one card is drawn randomly. If it is 

known that the number on the drawn card is ‘more than 5’, 

what is the probability that it is an even number ?   

13. Xmo g{Xem| a  Am¡a 

b  Ho$ n[a_mU kmV H$s{OE, `{X CZHo$ n[a_mU g_mZ h¢ 

Am¡a BZHo$ ~rM H$m H$moU 60° h¡ VWm BZH$m A{Xe JwUZ\$b 
2

1  h¡ & 

Find the magnitude of two vectors 

a and 


b , having the same 

magnitude and such that the angle between them is 60º and 

their scalar product is 
2

1
.  

14. aoImAm| l1 VWm l2, {OZHo$ g{Xe g_rH$aU {ZåZ h¢, Ho$ ~rM H$s Ý`yZV_ Xÿar 
kmV H$s{OE : 

l1 :

r = ^i + ^

j +  (2^
i –

^
j +^

k ), l2 :

r = 2^

i + ^
j – ^k + µ (3^

i – 5 ^
j +2^

k ). 

Find the shortest distance between the lines l1 and l2, whose 

vector equations are given below :  

l1 :

r = ^i + ^

j +  (2^
i –

^
j +^

k ), l2 :

r = 2^

i + ^
j – ^k + µ (3^

i – 5 ^
j +2^

k ). 

15. `{X    xcostan–xcoscoty 1–1–  h¡, Vmo {gÕ H$s{OE {H$  

 sin y = tan2









2

x . 

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

 7–tan
x

1–x
tan

1–x

1x
tan 1–1–1– 
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If    xcostan–xcoscoty 1–1– , prove that sin y = tan2 








2

x
. 

OR                                                                      

Solve for x : 

 7–tan
x

1–x
tan

1–x

1x
tan 1–1–1– 
















 
 

16. `{X y = (3 cot–1 x)2 h¡, Vmo Xem©BE {H$ 

     .18
dx

dy
1xx2

dx

yd
1x 2

2

22
2   

AWdm 
Xem©BE {H$ \$bZ f (x) = |x – 3|, x  R, x = 3 na gVV h¡ naÝVw 
AdH$bZr` Zht h¡ & 
If y = (3 cot–1 x)2, show that 

     .18
dx

dy
1xx2

dx

yd
1x 2

2

22
2   

OR 

Show that the function f (x) =|x – 3|, x  R, is continuous but 

not differentiable at x = 3.     

17. `{X y = 


















 x

1
1x

x
x

1
x  h¡, Vmo 

dx

dy  kmV H$s{OE & 

If y = 


















 x

1
1x

x
x

1
x , find 

dx

dy
. 

18. dH«$ y = (x – 2)2 na dh q~Xþ kmV H$s{OE {Og na ItMr J`r ñne©-aoIm 
q~XþAm| (2, 0) Am¡a (4, 4) H$mo {_bmZo dmbr Ordm Ho$ g_m§Va h¡ & ñne©-aoIm H$m 
g_rH$aU ^r kmV H$s{OE & 
Find a point on the curve y = (x – 2)2 at which the tangent is 

parallel to the chord joining the points (2, 0) and (4, 4). Also 

find the equation of the tangent.     
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19. _mZ kmV H$s{OE : 

   dxxx65x6 2  

Evaluate : 

   dxxx65x6 2  

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. _mZm    dmñV{dH$ g§»`mAm| H$m g_wƒ` h¡ VWm f :        , f (x) = 3x + 2  Ûmam 

àXÎm h¡ VWm g :     ,   g (x)  = 
1x

x
2 

 Ûmam àXÎm h¡, Vmo kmV H$s{OE : 

(i) fog 

(ii) fof 

(iii) gog 

AWdm                                    

 _mZm A VWm B Xmo g_wƒ` h¢ & Xem©BE {H$ f : A B  B  A Omo Bg àH$ma 
àXÎm h¡ : f (a, b) = (b, a) EH$ EH¡$H$s-AmÀN>mXH$ \$bZ h¡ & 

  Let   be the set of real numbers and f :          is given by  

f (x) = 3x + 2 and g:          is given by g (x)  = 
1x

x
2 

, then find 

(i) fog 

(ii) fof 

(iii) gog 

OR                                              

Let A and B be two sets. Show that f : A  B  B  A such that 

f (a, b) = (b, a) is a bijective function. 
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21. XrK©d¥Îm 1
b

y

a

x
2

2

2

2

  VWm H$mo{Q>`m| x = 0 Am¡a x = ae go {Kao joÌ H$m 

joÌ\$b kmV H$s{OE, Ohm± b2
 = a2 (1  e2) Ed§ e < 1 h¡ &  

Find the area bounded by the ellipse 1
b

y

a

x
2

2

2

2

  and the 

ordinates x = 0 and x = ae, where b
2
 = a2 (1 – e2), and e < 1. 

22. {ZåZ AdH$b g_rH$aU H$m {d{eîQ> hb kmV H$s{OE :  

 x ,x
x

y
cosy

dx

dy

x

y
cos 
















  {X`m h¡ {H$ O~ x = 1 h¡, Vmo 
4

y


  h¡ & 

AWdm 

AdH$b g_rH$aU xcosy
dx

dy
  H$m ì`mnH$ hb kmV H$s{OE & 

Find the particular solution of the differential equation 

x ,x
x

y
cosy

dx

dy

x

y
cos 

















 given that 

4
y


 , when x = 1. 

OR 

Find the general solution of the differential equation 

xcosy
dx

dy
 . 

23. Cg g_Vb H$m g{Xe g_rH$aU kmV H$s{OE Omo g_Vbm|  

 
r  . (2^

i  + 2 ^
j  – 3^

k ) = 7, VWm 

r  . (2^

i  + 5 ^
j  + 3^

k ) = 9 H$s 
à{VÀN>oXZ aoIm VWm q~Xþ (2, 1, 3) go  hmoH$a OmVm h¡ & 

Find the vector equation of the plane passing through  

the intersection of the planes 

r  . (2^

i  + 2 ^
j  – 3^

k )  = 7, 

r .  (2^

i  +  5
^
j  + 3^

k ) = 9 and through the point (2, 1, 3). 



65(B) 12 

24. Xmo W¡bo I Am¡a II {XE JE h¢ & W¡bo I _| 3 bmb Am¡a 4 H$mbr J|X| h¢ O~{H$ W¡bo 
II _| 5 bmb Am¡a 6 H$mbr J|X| h¢ & {H$gr EH$ W¡bo _| go `mX¥ÀN>`m EH$ J|X 
{ZH$mbr JB© Omo {H$ H$mbo a§J H$s h¡ & Bg ~mV H$s Š`m àm{`H$Vm h¡ {H$ dh  
W¡bo II _| go {ZH$mbr JB© h¡ ? 

Two bags I and II are given. Bag I contains 3 red and 4 black 

balls while bag II contains 5 red and 6 black balls. A ball is 

drawn at random from one of the bags and is found to be black. 

Find the probability that it was drawn from bag II. 

25. H$_boe < 50,000 VH$ H$s am{e H$m {Zdoe H$aZm MmhVr h¡ & _m{H©$Q> _| Xmo 
àH$ma Ho$ ~m±S>, A VWm B CnbãY h¢ & ~m±S> A _| {Zdo{eV am{e na 10% bm^ 
({Zdoe na à{V\$b) O~{H$ ~m±S> B _| {Zdo{eV am{e na 15% bm^ {_bVm h¡ & 
CgZo ~m±S> A _| H$_-go-H$_ < 15,000 {Zdoe H$aZo H$m {ZíM` {H$`m bo{H$Z dh 
~m±S> B _| < 20,000 go A{YH$ am{e H$m {Zdoe Zht H$aZm MmhVr & XmoZm| ~m±S>m| 
_| dh {H$VZr-{H$VZr am{e {Zdo{eV H$ao {H$ Cgo A{YH$V_ bm^ hmo ? Cn`w©º$ 
àíZ H$mo EH$ a¡{IH$ àmoJ«m_Z g_ñ`m Ho$ ê$n _| gyÌ~Y (formulate) H$s{OE & 

Kamlesh wants to invest an amount up to < 50,000. In the 

market, two types of Bonds A and B are available – Bond A 

offering 10% return on the investment and Bond B pays 15% 

on the amount invested. She wants to invest at least < 15,000 

in Bond A and not more than < 20,000 in Bond B. How should 

she plan the investment in the two bonds to get maximum 

return on the investment ? Formulate the above as a linear 

programming problem. 

26. Eogr Xmo YZ g§»`mE± kmV H$s{OE {OZH$m `moJ\$b 16 hmo VWm {OZHo$ KZm| H$m 
`moJ\$b Ý ỳZV_ hmo & 

Find two such positive numbers whose sum is 16 and the sum 

of whose cubes is minimum. 

250 
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QUESTION PAPER CODE 65(B)

EXPECTED ANSWERS/VALUE POINTS

SECTION - A

1. P.V.  of  P = 





 

2

3

PB

AP

5

b6–a13




½ m

P.V.  of  Q = 









1

1

QP

AQ
b

10

9
a

10

23




½ m

2. baas0ba


 ½ m

05–λ3–λ2 

5–λ  ½ m

3. D.R. of normal to plane 3 , 4 , 2 ½ m

Also point (3, 4, 2) lies on plane

3x + 4y + 2z + d = 0

     d = – 29

So cartesian Equation of plane is

3x + 4y + 2z – 29 = 0 ½ m

4.

765

321

432

A 

3
65

32
(–1)a

32

23  
1 m

5.       Order   = 2 ½ m

or   Degree = 1

      So A + B = 3 ½ m

Marks



3

6. y =  a x + x2

y
1
 =  a + 2x

y
1
 – 2x  = a ½ m

So  y = (y
1
 – 2x) x + x2

     xy
1
 = y + x2 ½ m

SECTION - B

7. Total Expenditure incurred for villages x, y, z

are


















































6375

000,11

7000

15

5

10

150375225

300600350

200400200

2 m

So Expenditure on village   x   =    7000

So Expenditure on village   y   =    11,000 1 m

So Expenditure on village   z   =     6375

habitshygehicaboutionSensitizat:Value ..... or   Any other relevant value 1 m

8. 









21–

1–2
A











54–

4–5
A

2

1 m

0IμAλ–A2 





































00

00

μ0

0μ

λ2λ–

λ–λ2
–

54–

4–5
1 m

1 m










0λ4–

0μλ2–5
   

3μ

4λ




1 m

OR








4


















431

341

331

A

1

431

341

331

A 
1 m

1c0c1–c

0c1c1–c

3–c3–c7c

332313

322212

312111
























101–

011–

3–3–7

AAdj
1½ m


































101–

011–

3–3–7

431

341

331

A)(adjA
½ m

                  


















100

010

001

 .................................... (i)

1ASince 


















100

010

001

IASo .................................... (ii) ½ m

(ii)&(i)from

IAA)(adjA  ½ m
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9.

3c6b10a3b6a3a

2c3b4a2b3a2a

cbabaa






133122 R3–RR,R2–RR 

3b7a3a0

b2aa0

cbabaa







3 m

3b7a3a

b2aa
a






3b7a3

b2a1
a

2






 3b–6a–3b7aa 2 

3a 1 m

10.   
4

π

0

dxxtan1logI

 















4
π

0

dxx–
4

π
tan1log 1 m

 










4

π

0

dx
xtan1

xtan–1
1log

 










4

π

0

dx
xtan1

2
log 1 m

   
4

π

0

dxxtan1log–2log



6


4

π

0

I–dx2logI 1 m

2log
4

π
2I 

2log
8

π
Ior  1 m

11.
2

π
x0;dxe

xcos1

xsin–1 2
x–




 


 dxe

2

x
cos2

2

x
cos

2

x
sin–

2
x–

2 1 m

 





  dxe

2

x
sec

2

x
tan

2

x
sec–

2

1 2
x–

1 m

                          
dtdx

2

1–

t
2

x
–Put





   dtettantsectsec– t

ctsece– t  1 m

c
2

x–
sece–

2
x–









c
2

x
sece–

2
x–







 1 m

OR

 


dx
65–x

1x
2

2

x



7

    


















 dx
3–2–x

5–5x
1dx

65–x

5–5x
1

2 xx
1 m

   dx
3–x

10
dx

2–x

5–
dx 1½ m

c3–xlog102–xlog5–x  1½ m

12. S = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}

Event  A :  No. on card is ‘more than 5’ 1 m

A = {6, 7, 8, 9, 10}

Event B :  Even no. on card

B = {2, 4, 6, 8, 10}

P(B/A) =  
 
 AP

ABP 
1 m

5
3

10
5
10

3

 2 m

13. baGiven




b&abetweenangleθ,
2

1
60cosθcos o


 1 m

2

1
ba 


ba

ba
θcosUse 






2
a

2

1

ba

2

1

2

1
 



8

1a
2 



1ba 


2 m

14.  k̂ĵî2λĵîr1 


 k̂2ĵ5–î3μk̂–ĵî2r2 


dc

dca–b
r&rbetweenS.D. 21 










1 m

   
25–3

11–2

1–01

dca–b 


1 m

             10

25–3

11–2

k̂ĵî

dc 


k̂7–ĵ–î3

59dc 


1 m

units
59

10

59

10
S.D.Hence  1 m

15.    xcostan–xcoscoty
–1–1

  





 

2

π
xtanxcotxcostan2–

2

π
y 1–1–1–

 1 m

 xcostan2–
2

π
–yor 1–



9












xcos1

xcos–1
cosy–

2

π
or 1–

     


















2

2
1–1–

x1

x–1
cosxtan2 1 m

2
xcos2

2
xsin2

y–
2

π
cosor

2

2









1 m









2

x
tanysinor 2

1 m

provedHence

OR

 7–tan
x

1–x
tan

1–x

1x
tan 1–1–1– 













 

 7–tan

x

1–x

1–x

1x
–1

x

1–x

1–x

1x

tan 1–1– 

































 




1 m

 7–tan
x–1

x–12x
tanor 1–

2
1– 







 
1 m

 x–17–x–12xor 2  ½ m

088x–2xor 2 

  02–xor
2 

2x  1 m

since x = 2 does not satisfy the given equation.

Hence no solution ½ m
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16.  21– xcot3y 

  










2

1–

1
x1

3–
xcot32y

2

1–

x1

xcot
18–


 2 m

  xcot18–x1yor 1–2

1 

 
21

2

2
x1

18
xy2x1yor


 1 m

    18yx1x2x1yor 1

222

2  1 m

OR

3x3,–xf(x)

Rx,3–xf(x)





       3x,3–x 

continuityshowTo

f(3)f(x)ltf(x)lt
–3x3x


  1 m

03–xltf(x)lt
3x3x


 

  03–x–ltf(x)lt
3x3x –




03–3f(3) 

So f(x) is continuous at x = 3 1 m

For derivability at x = 3 need to show that

R.H.D  =  LHD

In this case



11

1
h

h
lt(3)R.H.D

0h




1–
h–

h
lt(3)L.H.D

0h



1 m

So func is not differentiable at  x = 3 1 m

17.






 







  x

1
1

x

x
x

1
xy

xlog
x

1
1

x

1
xlogx

eeyor






 






 

 1 m



































 







 

x

1
1

x

1
–1x

x

1
1loge

dx

dy 2
x

1
xlogx

       





















 














 

x

1

x

1
1log

x

1–
e

2

xlog
x

1
1

       















 






 

1x

1–x

x

1
xlog

x

1
x

2

2x

1½+1½ m

         






 
 






 

2

2

x

1
1

x

xlog–1x
x

18. y = (x – 2)
2

dx

dy
  =  2 (x – 2) 1 m

Let (x
1
, y

1
) be the point of contact

)y,(x 11
dx

dy
  =  2 (x

1
 – 2)



12

Slope of chord =  m = 
2–4

0–4
 = 2

        2 (x
1
 – 2) = 2

    x
1
 = 3

since (x
1
, y

1
) lies on curve y = (x – 2)

2

So   y
1  

=  (3 – 2)
2  

= 1

So point of contact is (3, 1) 2 m

Also, equation of tangent is

y – 1 = 2 (x – 3)

   or y – 2x + 5 = 0 1 m

19. dxx–x65)(6xI
2 

6x + 5  =  A (1 – 2x) + B

    A  =  – 3,   B = 8 1 m

So,  I =  –  3    dxx–x68dxx–x62x)–(1
22

  dx
2

1
–x–

2

5
8x–x62–

22

2
3

2  













 1 m

    















5

1–2x
sin

2

25
x–x61–2x

4

8
x–x62–

1–22
3

2

1 m

    c
5

1–2x
sin

2

25
x–x61–2x2x–x62–

1–22
3

2 













 1 m

SECTION - C

20. RR:f,23x(x)f 

RR:g,
1x

x
(x)g

2







13

  RR:fog,g(x)f(x)fog(i) 












1x

x
f

2

2
1x

x
3

2












1x

23x2x
2

2




 2 m

  RR:fof,f(x)f(x)fof(ii) 

 23xf 

  223x3 

89x  2 m

  RR:gog,g(x)g(x)gog(iii) 












1x

x
g

2

 
42

2

2

2

2

x13x

1xx

1
1x

x

1x

x


















 
13xx

1xx
24

2




 2 m

OR

s.t.ABBA:f 

   ab,ba,f 

one–oneisfshowTo



14

s.t.BAinelementarbitranyanybed)(c,&)b,(a,Let 

Aca,,ca 

Bdb,,db 

a)(b,b)f(a,then 

c)(d,d)f(c, 

c)ad,b(c)(d,a)(b,  

     d)f(c,b)f(a, 

     oneoneisf    .......................... (i) 2 m

onto isf

B,b  ,A a 

ABa)(b, 

BAb)(a, 

ontoisfSo  ............................. (ii) 1 m

Hence, from (i)  &  (ii)

f is bijective function 1 m

21. Area =  
ae

0

dxy


ae

0

22 dxx–a
a

b
2 1 m


ae

0

22 dxx–a
a

2b
1 m

ae

0

1–
2

22

a

x
sin

2

a
x–a

2

x

a

2b














 2 m
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0–esin
2

a
)e–(1a

2

ae

a

2b 1–
2

22









 1 m

 esinaebb 1–

esinabebor 1–2  1 m

22. x
x

y
cosy

dx

dy

x

y
cosx 























x

y
sec

x

y

dx

dy
or 1 m

dx

dv
xv

dx

dy
vxyPut  1 m

vsec
dx

dv
x 

x

dx
dvvcos  1 m

 
x

dx
dvvcos

cxlogvsinor  1 m

1x,
4

π
ywhen 

c1log
2

1
 1 m

2

1
c 

2

1
xlog

x

y
sinissolutionParticular 








1 m
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OR

xcosy–
dx

dy


x–dx–
eeI.F.  









(x)QPy
dx

dy
 formin isequation 

and x cos  Q 1,–PHere

1 m

issolutiongeneralSo

cdxxcoseey x–x–    ................... (i) 1 m

consider

 dxexsin–excos–dxxcoseI x–x–x–  

  dxexcosexsin––excos– x–x–x–
2 m

  cexsinxcos–I2 x– 

ce
2

xcos–xsin
I x– 






  .......................... (ii) 1 m

D.E.givenofsolutiongeneral(ii),&(i)From is

ce
2

xcos–xsin
ey x–x– 






 1 m

xcexcos–xsin2yor 

23. Given planes are

2x + 2y – 3z – 7 = 0

and 2x + 5y + 3z – 9 = 0



17

Equation of plane passing through intersection of two given planes is

(2x + 2y – 3z – 7) + k (2x + 5y + 3z – 9) = 0 1½ m

or  (2+ 2k) x + (2 + 5k) y + (– 3 + 3k) = – 7 – 9 k = 0 1 m

This plane passes through point (2, 1, 3)

So  (2 + 2k) (2) + (2 + 5k) (1) + (– 3 + 3k) (3) – 7 – 9k = 0

– 10 + 9k = 0 2 m

or  k = 
9

10

So equation of plane is

     
0

9

109
–7–z

9

103
3–y

9

105
2x

9

10
22 






 






 
















38x + 68y + 3k – 153 = 0 1 m

Hence vec. equ. of plane passing through the intersection of plane is

  153k̂3ĵ68î38r 


½ m

24. E
1
 : Ball from bag I

E
2
 : Ball from bag II 1 m

E
3
 : Drawing black ball

P(E
1
)  =  P(E

2
) = 

2

1

P(B/E
1
) = 

7

4
,    P(B/E

2
) = 

11

6
2 m

Prob. of ball drawn found to be black, drawn from bag II

P(E
2
/B) = 

)(B/EP)(EP)(B/EP)(EP

)(B/EP)(EP

2211

22




1 m

             =
























11

6

2

1

7

4

2

1

11

6

2

1

  = 
43

21
+1 m
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25.

y15%BBond

x10%ABond

InvestmentReturns

L.P.P. is

objective func.     z  =  y0.15x0.1y
100

15
x

100

10
 2 m

Subject to

x + y < 50,000 1 m

x  > 15,000 1 m

y < 20,000 1 m

x, y > 0 +1 m

26. Let  the two numbers be x and y

x + y = 16

   f (x) = x3 + y3

= x3 + (16– x)3 1½ m

   (x)f  = 3x2 + 3 (16– x)2  (– 1)

= 96x – 768 1½ m

   (x)f  = 0     x =  8 1 m

So x = 8 may be point of maximum or minimum

consider  (x)f   =  96 >  0 1 m

    x = 8 is point of minima

        when x = 8, y = 8

So 8 and 8 are numbers such that their sum is 16 and

sum of their cubes is minimum. 1 m


