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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[Xemo§ 2
^
i  +  3

^
j  – 

^
k  Am¡a 4

^
i  –  3

^
j  +  2

^
k  Ho$ `moJ\$b Ho$ AZw{Xe _mÌH$ g{Xe 

kmV H$s[OE & 

Find the unit vector in the direction of the sum of the vectors  

2
^
i  +  3

^
j  – 

^
k   and   4

^
i  –  3

^
j  +  2

^
k . 

2. EH$ g_mÝVa MVw^©O H$m joÌ\$b kmV H$s{OE {OgH$s g§b½Z ^wOmE± g{Xem| 2^
i  –  3

^
k  VWm 

4
^
j  + 2

^
k  Ûmam {ZYm©[aV h¢ & 

Find the area of a parallelogram whose adjacent sides are represented by 

the vectors  2
^
i  –  3

^
k   and  4

^
j + 2

^
k . 

3. g_Vb 2x + y – z = 5 Ûmam {ZX}em§H$ Ajm| na H$mQo JE A§V…IÊS>m| H$m `moJ\$b kmV 
H$s{OE : 

Find the sum of the intercepts cut off by the plane 2x + y – z = 5, on the 

coordinate axes.   

4. `{X 





















37–4–

234–

3–65

A ,  Vmo Xÿgar n§{º$ Ho$ Ad`d a21 H$m ghIÊS {b{IE> & 

If  





















37–4–

234–

3–65

A ,  then write the cofactor of the element a21 of its 

2
nd

 row.  
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5. AdH$b g_rH$aU 0x
dx

dy

dx

yd 4
32

2

2
























 H$s H$mo{Q> d KmV H$m `moJ\$b {b{IE & 

Write the sum of the order and degree of the differential equation 

 0x
dx

dy

dx

yd 4
32

2

2
























. 

6. AdH$b g_rH$aU y–2
dx

dy
  H$m hb {b{IE & 

Write the solution of the differential equation  

 y–2
dx

dy
 .  

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 















21–

1–2
A  Am¡a I EH$ 2 H$mo{Q> H$m VËg_H$ Amì`yh hmo, Vmo {XImBE {H$  

A
2
 = 4 A – 3 I.  AV: A

–1
 kmV H$s{OE & 

AWdm 

 `{X 















1–2

1–1
A , 
















1–b

1a
B  Am¡a (A + B)

2
 = A

2 
+ B

2 h¡, Vmo a Am¡a b Ho$ _mZ 

kmV H$s{OE & 

If 















21–

1–2
A and I is the identity matrix of order 2, then show that  

A
2
 = 4 A – 3 I. Hence find A

–1
. 

OR 

If 









1–2

1–1
A  and 










1–b

1a
B and (A + B)

2
 = A

2 
+ B

2
, then find the 

values of a and b. 
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8. gma{UH$m| Ho$ JwUY_mªo H$m à`moJ H$aHo$, {ZåZ{b{IV H$mo {gÕ H$s{OE : 

   23

2

2

2

a–1

1aa

a1a

aa1

   

Using properties of determinants, prove the following : 

   23

2

2

2

a–1

1aa

a1a

aa1

  

9. _mZ kmV H$s{OE : 

 dx
)ax(sin

)a–x(sin

 
 

   AWdm 

 _mZ kmV H$s{OE : 

  dx
)9x()4x(

x
22

2

 
 

 Evaluate : 

 dx
)ax(sin

)a–x(sin

 
 

   OR 

 Evaluate :  

 dx
)9x()4x(

x
22

2

 
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10. _mZ kmV H$s{OE : 

 dx
e1

xcos

2/

2/–

x





 

Evaluate : 

 dx
e1

xcos

2/

2/–

x





 

11. {~Obr Ho$ ~ë~ ~ZmZo dmbr EH$ H$ånZr _| VrZ _erZ| E1, E2 Am¡a E3 {XZ^a Ho$ CËnmXZ 

H$m H«$_e: 50%, 25% VWm 25% ^mJ V¡`ma H$aVr h¢ & `h kmV h¡ {H$ _erZ E1 Am¡a E2 

àË`oH$ go ~Zo ~ë~m| _| 4% Iam~ ~ë~ hmoVo h¢, Am¡a _erZ E3 go ~Zo ~ë~m| _| 5% Iam~ 

hmoVo h¢ & `{X {XZ Ho$ CËnmXZ _| go EH$ ~ë~ `mÑÀN>`m MwZm OmE, Vmo Bg ~ë~ Ho$ Iam~ 

hmoZo H$s àm{`H$Vm kmV H$s{OE &  

AWdm 

 YZ nyUm©H$m| 2, 3, 4, 5, 6 VWm 7 _| go Xmo g§»`mE± `mÑÀN>`m ({~Zm à{VñWmnZ) MwZr JBª & 

_mZ br{OE X XmoZm| g§»`mAm| _| go ~‹S>r g§»`m H$mo ì`º$ H$aVm h¡ &  X Ho$ àm{`H$Vm ~§Q>Z 

H$m _mÜ` VWm àgaU kmV H$s{OE & 

Three machines E1, E2 and E3 in a certain factory producing electric 

bulbs, produce 50%, 25% and 25% respectively, of the total daily output of 

electric bulbs. It is known that 4% of the bulbs produced by each of 

machines E1 and E2 are defective and that 5% of those produced by 

machine E3 are defective. If one bulb is picked up at random from a day’s  

production, calculate the probability that it is defective. 

OR 

Two numbers are selected at random (without replacement) from positive 

integers 2, 3, 4, 5, 6, and 7. Let X denote the larger of the two numbers 

obtained. Find the mean and variance of the probability distribution of X.           
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12. Xmo g{Xe ^
j  +  ^

k  VWm 3
^
i  –  

^
j  +  4

^
k  {Ì^wO ABC Ho$ Xmo ^wOm g{Xe H«$_e… 


AB 

VWm 

AC H$mo {Zê${nV H$aVo h¢ & A go JwµOaZo dmbr _mpÜ`H$m H$s b§~mB© kmV H$s{OE & 

The two vectors 
^
j  +  

^
k  and 3

^
i  –  

^
j  +  4

^
k  represent the two side vectors 


AB  and 


ACrespectively of triangle ABC. Find the length of the median 

through A.   

13. Cg g_Vb H$m g_rH$aU kmV H$s{OE, Omo {~ÝXþ (3, 2, 0) go JwµOaVm hmo VWm aoIm 

4

4–z

5

6–y

1

3–x
  H$mo AÝV{d©îQ> H$aVm hmo & 

Find the equation of a plane which passes through the point (3, 2, 0) and 

contains the line 
4

4–z

5

6–y

1

3–x
 . 

14. `{X 2 tan1 (cos ) = tan1 (2 cosec ), (  0), Vmo  H$m _mZ kmV H$s{OE & 

  AWdm       

 `{X 
































1–1–1–1– tan
)1n(.n1

1
tan...

3.21

1
tan

2.11

1
tan  h¡, 

Vmo  H$m _mZ kmV H$s{OE & 

If 2 tan1 (cos ) = tan1 (2 cosec ), (  0), then find the value of . 

  OR 

If 
































1–1–1–1– tan
)1n(.n1

1
tan...

3.21

1
tan

2.11

1
tan , 

then find the value of .  

15. dH«$ 9y2 = x3 H$m dh {~ÝXþ kmV H$s{OE {Og na dH«$ na ItMm J`m A{^bå~ Ajm| na 

EH$g_mZ A§V:IÊS> H$mQ>Vm hmo & 

Find the point on the curve 9y2 = x3, where the normal to the curve 

makes equal intercepts on the axes.   
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16. `{X 
n

2x1xy 





   h¡, Vmo {XImBE {H$  

   .yn
dx

dy
x

dx

yd
x1 2

2

2
2   

If 
n

2x1xy 





  , then show that  

   .yn
dx

dy
x

dx

yd
x1 2

2

2
2    

17. kmV H$s{OE {H$ {ZåZ{b{IV \$bZ x = 1 VWm x = 2 na AdH$bZr` h¡ AWdm Zht : 

 





















2x,x–x32–

2x1,x–2

1x,x

)x(f

2

 

Find whether the following function is differentiable at x = 1 and x = 2  

or not : 

 





















2x,x–x32–

2x1,x–2

1x,x

)x(f

2

  

18. g§gXr` MwZmd _|, EH$ amOZr{VH$ nmQ>u Zo àMma H$aZo dmbr EH$ \$_© H$mo nmQ>u Ho$ Cå_rXdmam| 
H$mo àMma H$aZo _| gh`moJ XoZo Ho$ {bE {Z ẁº$ {H$`m & àMma VrZ VarH$m| go H$aZm Wm —

Q>obr\$moZ go, Ka-Ka OmH$a {_bZm VWm nÌ-ì`dhma go & à{V `y{ZQ> (gånH©$) H$m IMm© 

(n¡gm| _|) {ZåZ Amì`yh A go ZrMo {X`m J`m h¡ : 

 

ì`dhmanÌ

{_bZmOmH$a Ka Ka

moZ$\brQo

-

-





















150

200

140

A  
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 Xmo eham| X VWm Y _| àË`oH$ àH$ma Ho$ Hw$b `y{ZQ>m| (gånH$m]) H$m {ddaU ZrMo Amì`yh B _| 

{X`m J`m h¡ : 

  Q>obr\$moZ  Ka-Ka OmH$a {_bZm nÌ-ì`dhma 

 

Y

X

1000010003000

50005001000

B

eha

eha















  

 nmQ>u Zo XmoZm| eham| _| Hw$b {H$VZm IM© {H$`m ? 

 AmnHo$ »`mb _| Amn AnZm dmoQ> XoZo go nhbo nmQ>u H$s {H$g àH$ma H$s J{V{d{Y H$mo µO`mXm 

_hÎd X|Jo — àMma J{V{d{Y `m CZH$s gm_m{OH$ J{V{d{Y`m± ? 

In a parliament election, a political party hired a public relations firm to 

promote its candidates in three ways — telephone, house calls and 

letters. The cost per contact (in paise) is given in matrix A as  

 

rsLette

CallHouse

neTelepho

150

200

140

A





















  

The number  of contacts of each type made in two cities X and Y is given 

in the matrix B as  

         Telephone     House Call       Letters 

  
YCity

XCity

1000010003000

50005001000

B














  

Find the total amount spent by the party in the two cities.  

What should one consider before casting his/her vote — party’s 

promotional activity or their social activities ? 
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19. _mZ kmV H$s{OE : 

   dx1x3sin.e x2   

Evaluate : 

   dx1x3sin.e x2   

 

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 f : N     , f(x) = 4x2 + 12x + 15 Ûmam n[a^m{fV EH$ \$bZ h¡ & {gÕ H$s{OE {H$ 

f : N  S, Ohm± S, \$bZ f  H$m n[aga h¡, ì`wËH«$_Ur` h¡ &  f  H$m à{Vbmo_ ^r kmV 
H$s{OE & 

 Let f : N      be a function defined as f(x) = 4x2 + 12x + 15. Show that  

f : NS, where S is the range of f, is invertible. Also find the inverse of f.   

21. g_mH$bZ {d{Y go aoIm x  – y + 2 = 0, dH«$ yx   VWm y-Aj Ho$ ~rM {Kao joÌ H$m 

joÌ\$b kmV H$s{OE & 

Using integration, find the area of the region bounded by the line  

x – y + 2 = 0, the curve yx   and y-axis.   

22. `{X xy = c2 h¡, Vmo (ax + by) H$m Ý`yZV_ _mZ kmV H$s{OE & 

AWdm 
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 nadb` y = x2 + 7x + 2 na EH$ Eogm {~ÝXþ kmV H$s{OE Omo gab aoIm y = 3x – 3 go 

Ý`yZV_ Xÿar na hmo & 

Find the minimum value of (ax + by), where xy = c2. 

OR 

Find the coordinates of a point of the parabola y = x2 + 7x + 2 which is 

closest to the straight line y = 3x – 3. 

23. {ZåZ AdamoYm| Ho$ AÝVJ©V z = 8x + 9y H$m A{YH$V_rH$aU H$s{OE : 

  2x + 3y  6 

  3x – 2y  6 

  y  1 

  x, y  0 

Maximise z = 8x + 9y subject to the constraints given below :  

     2x + 3y  6 

  3x – 2y  6 

  y  1 

  x, y  0 

24. g_Vb x – y + z = 5 go {~ÝXþ (1, – 2, 3) H$s dh Xÿar kmV H$s{OE, Omo Cg aoIm Ho$ 

g_mÝVa h¡, {OgHo$ {XH²$-H$mogmBZ 2, 3, – 6 Ho$ g_mZwnmVr h¢ & 

Find the distance of the point (1, – 2, 3) from the plane x – y + z = 5 

measured parallel to the line whose direction cosines are proportional to 

2, 3, – 6. 

25. {ZåZ{b{IV AdH$b g_rH$aU H$m hb kmV H$s{OE : 

 0dx
x

y
sinx2–

x

y
cosydy

x

y
cosx–y 









































 

AWdm 
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 {ZåZ{b{IV AdH$b g_rH$aU H$mo hb H$s{OE : 

 0dyxydxyxyx1 2222 





   

Solve the following differential equation : 

 0dx
x

y
sinx2–

x

y
cosydy

x

y
cosx–y 









































   

OR 

Solve the following differential equation : 

 0dyxydxyxyx1 2222 





   

26. nmgm| Ho$ EH$ Omo‹S>o H$mo Mma ~ma CN>mbZo na {ÛH$m| H$s g§»`m H$m àm{`H$Vm ~§Q>Z kmV H$s{OE & 

Bg ~§Q>Z H$m _mÜ` VWm àgaU ^r kmV H$s{OE & 

Find the probability distribution of the number of doublets in four throws 

of a pair of dice. Also find the mean and variance of this distribution.  
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QUESTION PAPER CODE 65/1/F

EXPECTED ANSWERS/VALUE POINTS

SECTION - A

1.
^^

ki6ba 


½ m

                 

^^

k
37

1
i

37

6
vectorunitReqd.  ½ m

2.


 baareaReqd.  ½ m

              unitssq.144or2246416144k8j4i12
^^^

 ½ m

3. 5interceptz,5intercepty,
2

5
interceptxGetting  ½ m

                                  
2

5
sumTheir  ½ m

4. 3aoffactorco 21  1 m

5. 2OrderDegree         any one correct ½ m

4orderDegree  ½ m

6. cx
2log

2
dxdy2

y
y  ½+½ m

Marks
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SECTION - B

7. 












54

45
AGetting

2

1 m

2
A

54

45

384

438
I3A4 























 1 m

              (i)...............I34AA2 

              1AbysidesbothMultiply  ½ m

        



















 

21

12

3

1

2410

1024

3

1
AI4

3

1
Aor3A4IA

11

1½ m

OR

  



































































1b1ab

1aba

1b

1a

1b

1a
B,

10

01

12

11

12

11
A

2

22

1½ m

   
      




































4b22a1b2

0a1

2b2

0a1

2b2

0a1
BA

2
2

 ........... (i) 1½ m

  













b1ab

1a1ba
BA

2

22

 ...................(ii)

1a4,bgetwe(ii),and(i)Equating  1 m

8.
1

2

3211 Cfromcommon1aatakingandCCCCUsing 

  133122

2

2

2 RRR,R–RRusing,

1a1

a11

aa1

1aa 
1½ m
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 
     

  
a1a0

a10

aa1

a11aa

a1a11aa0

a)a(1a10

aa1

1aa

2

22

2

2








1½ m

                             222
aa1a11aa 

1 m

                               2322 a1aa1a1 

9.  2ataxatxanddtdxtaxLet  1 m

   








tsin

dt2asintcos2acostsin

tsin

dt2atsin
I 1 m

   ctsinlog.2asint2acosdttcot2asindt2acos 1 m

    caxsinlog2asinax 2acos  1

OR

consider     txLet
9x4x

x 2

22

2


 ½ m

    9t

1

5

9

4t

1

5

4

9t4t

t








 1 m

     








9t

dt

5

9

4t

dt

5

4

9t4t

dtt
I ½ m

                                c9tlog
5

9
4tlog

5

4



 1½ m

c9xlog
5

9
4xlog

5

4
I 22  ½ m

10. Writing given integral as 1 m

 







2
π

2
π 0

x

0

x
dx

e1

xcos
dx

e1

xcos
I Let x = – t, dx = – dt 1½ m

when x 
2

πt,
2

π


            x = 0, t = 0








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   











2

π

0

2

π

0

2

π

0

xx

x

x

2

π

0

t

t

dx
e1

xcos
dx

e1

xcose
dx

e1

xcos
dt

e1

tcose
I 1½ m

I  =  
 

    


 2

π

0

2

π

0

2

π

0

x

x

1xsindxxcos
e1

dxxcose1
1 m

11. Let B
1
, B

2
, B

3
 be the events that the bolts produced by machines

½  m

E
1
, E

2
, E

3
 and A be the event that the selected bulb is defective

     
4

1
BPBP,

2

1
BP 321 

1½ m

20

1

B
AP,

25

1

B
AP,

25

1

B
AP

321




















   
25

1

4

1

20

1

4

1

25

1

2

1

B
APBPAP

c

3

1c

c 




 


1+½ m

             
400

17
 ½ m

OR

   
15

2
2

5

1

6

2
4xP,

15

1
2

5

1

6

1
3xP 

     
15

5
7xP,

15

4
6xP,

15

3
5xPSimlarly 

Prob. distribution is

x : 3 4 5 6 7

P (x) :
15

1

15

2

15

3

15

4

15

5 2 m
















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x . P (x) :
15

3

15

8

15

15

15

24

15

35

x2 P (x) :
15

9

15

32

15

75

15

144

15

245

3

17

15

85
)P(xxMean ii  1 m

9

14

9

289
–

3

101
(Mean)–)P(xxVariance 2

i

2

i  1 m

12.
^^^^^^^^

k3j2i3kjk4ji3BC 





 






 



1½ m

^^^

k
2

3
ji

2

3
BM 


1 m

                
2

34

2

k5i3

2

k32ji3
kjAM

^^^^^
^^







 1½ m

13.       (i)..........04zc6yb3xaispointgiventhroughplaneAny  1 m

                  )........(A0c 4b5awith  ½ m

B).........(0cbor04c4b0)2,(3,throughpasses(i)  ½ m

  ba04c4bba(B)and(A)From  1 m

                  cb–a 
1 m

01zyxisplaneofeqn.Required  







QB365 - Question Bank Software

QB365 - Question Bank Software



7

14.
θsin

θ2cos
tan

θcos1

θ2cos
tanLHS

2

1

2

1  








 2 m

                





 

sinθ

2
tan

θsin

θ2cos
tan 1

2

1

1 m

4
πθor1θcot  1 m

OR

writtenbecanequationgivenThe

              θtanntan1ntan.....3tan4tan2tan3tan1tan2tan 111111111   2 m

  θtan1tan1ntan 111   1 m

  2n

n
θθtan

1n1

1–1n
tan 11







 
1 m

15.
6y

x
tangentofslope

dx

dy
3x

dx

dy
18yx9y

2
232 

2x

6y
normalofSlope 

1+½ m

equalareaxesbothonnormalbyintercepts theAs

6

x
y1

x

6y
1normalofSlope

2

2





1 m

3
8y

9

64
yand4xx

36

x
9 23

4









 1 m

 
3

84,,
3

8
4,arepointsThe 






 ½ m
















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16.    
2

n
2

22

1n
2

x1

ny
x1x

x1

n

x1

x
1x1xn

dx

dy




















1½ m

..(i)..........ny
dx

dy
x1 2  ½ m

dx

dy
n

x1

x

dx

dy

dx

yd
x1

22

2
2 


 1 m

  (i))(fromnyn
dx

dy
x1n

dx

dy
x

dx

yd
x1

2

2

2
2 

      yn 2 1 m

17. 1
1x

1x
lim:1xatDHL

–1x















2 m

1
1x

1x2
lim,1xatDHR

1x








1xatabledifferentinotisf 

1
2x

0x2
lim,2xatDHL

2x








 
   

  1
2x

2x1x
–lim

2x

xx32
lim,2xatDHR

2x

2

2x










 

2 m

               2xatdiff.isf 

18.  

Letters

callsHouse

Telephone

150

200

140

AMatrixionCommunicat
































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yCity

xCity

1000010003000

50005001000
BMatrixCost

LetterscallsHouseTele















































2120000

990000

150

200

140

1000010003000

50005001000
MatrixcostTotal

3 m

any relevant value 1 m

19.        







 dx13xcose

2

3
13xsin

2

e
dx13xsineI 2x

2x
2x 1½ m

      



  dx13xsine

4

9
13xcos

2

e

2

3
13xsin

2

e 2x
2x2x

1 m

    I
4

9
13xcose

4

3
13xsin

2

e 2x
2x

 1 m

   13xcose
4

3
13xsin

2

e
I

4

13 2x
2x



½ m

    c13xsin13xcos
2

3

2

e

13

4
I

2x















 

SECTION - C

20.     1512x4x1512x4xxfxfthatsuchR,x,xLet 2

2

21

2

12121  1½+½ m

    212121 xx03xxxx4 

oneoneisf 

intertiblehenceandontoclearlyisf 1 m

SofelementarbitraryanbeyLet

  632x1512x4xy(x)f
22  1 m

  








 
 

2

36y
yfbygivenisSR:f 11

2 m








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21. Correct Figure 1m

Points of intersection

x2 – x – 2 = 0
1½ m

(x– 2) (x + 1)  =  0

x = 2, – 1  (– 1 is rejected)

            Reqd. area  =    dxx2x

2

0

2  1½ m

2

0

32

3

x
2x

2

x










sq.units
3

10

3

8
42 






  2 m

22.
x

c
ycxyalso,byaxzLet

2
2 

½ + ½ m

x

bc
axz

2



22

2

2 axbc0
dx

dz
,

x

1
bca

dx

dz







 

c
a

b
xor  1½ m

minima0c
a

b
xat

ax

zd
showing

2

2

 1½ m

b

a
c

b

a

c

c

x

c
y

22

 1 m

cab2c
b

a
bcc

a

b
azminimum  1 m

OR
















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03y3x,27xxy 2  ....................(i)

  0327xx3x 2  1 m

(i)fromy)(x,ofDistance

     
10

12x

10

54xx–
Dor

10

327xx3x
D

222 






 2 m

  2xat0
dx

dD
,2x

10

2

dx

dD
 1 m

minima0
dx

Dd
2

2

 1 m

2–xatminimumisD 

8–y2,xat  1 m

 82,is parabolatheonpt.requiredThe 

23.                                  Figure 3 m

Feasible region is B A PQO 1 m

13

294

13

54

13

240
z9,z PB 

1 m

                                       
13

8
22

Z
Q
 = 16









13

6
,

13

30
atmaximumisZ                

 1 m

                                        
13

8
22valuemaximumand 
























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24.   is632,assr'd.with32,1,throughlineAny 

λ
6

3z

3

2y

2

1x











1 ½ m

36λz2,3λy1,2λx  1½ m

5zyxplanetheonliesIt 

536λ 23λ1λ2 

                       
7

1
λ  1 m







 

7

15
,

7

11
,

7

9
ispointReqd. 1 m

1
7

7
3694

7

1
3

7

15
2

7

11
1

7

9
distanceReqd

222







 






 






  1 m

25.


















































x

y
cos

x

y

x

y
cos

x

y

x

y
sin2

x

y
cosxy

x

y
cosy

x

y
sin2x

dx

dy
1 m

dx

dv
xv

dx

dy
vxyLet  1 m

vcosv

vvsin2

dx

dv
x

vcosv

vcosvvsin2

dx

dv
xv

2








 1 m

x

dx
dv

vvsin2

vcos2v2

2

1
or

x

dx

vvsin2

vcosv
22

















 1 m
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cloglogxv2sinvlog
2

1 2 

1 m

xlogclog2sinvvlogor 2 

x

c
2sinvv2 

c
x

y
2sin

x

y
xor

2

2

 ½ m

c
x

y
sin2xy 22 






 ½ m

OR

    0dyxydxy1x1 22 

0dx
x

x1
dy

y1

y
2

2






 1 m

0dx
x

x1
dy

y1

2y

2

1 2

2






 

 
 




 cdx

x1x

x1
y1

2

2
2

1½ m

                





 2

2
22

1 x1Idx
x1

x
dx

x1x

1
I 1 m

dt
t

1
dx,

t

1
xLet,IFor

22


 1 m

  






 2

2

2

2

2 t1tlog
1t

dt
dt

t

1
1

t

1
t

1
I

1 m
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









 











x

x11
log

x

1
1

x

1
log

2

2

½ m

c
2

x11
logy1x1issolutionThe

2
22 













 


26.    
6

5doubletanotP,
6

1
DoubletP 

1 m

43,2,1,0,valuestakecanxvariaterandomThe

x 0 1 2 3 4

P(x)

4

6

5








3

6

5

6

1
4 








22

6

5

6

1
6 
















6

5

6

1
4

3









4

6

1








1296

625

1296

500

1296

150

1296

20

1296

1
2½ m

3

2

1296

864

1296

460300500
P(x)xMean 


 1 m

1
1296

1296

1296

61801600500
P(x)x2 


 1 m

      
9

5

3

2
1Variance

2







 ½ m
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