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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 _| >29 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 29 questions. 

 Please write down the Serial Number of the question before 

attempting it. 

 15 minutes 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) 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. _mZm {H$ g_wƒ` A = {0, 1, 2, 3, 4, 5}, _| R = {(a, b) : g§»`m 2, (a – b) H$mo {d^m{OV 

H$aVr h¡} Ûmam àXÎm gå~ÝY EH$ Vwë`Vm gå~ÝY h¡ & Vwë`Vm dJ© [0] H$mo {b{IE &  

Let R be the equivalence relation in the set A = {0, 1, 2, 3, 4, 5} given by  

R = {(a, b) : 2 divides (a – b)}. Write the equivalence class [0].    

2. g{Xe 

a  =  2

^
i  – 

^
j  + 

^
k  H$m g{Xe 


b  = 

^
i  + 2

^
j  + 2

^
k  na àjon {b{IE & 

Write the projection of the vector 

a  = 2

^
i  – 

^
j  + 

^
k  on the vector  


b  = 

^
i  + 2

^
j  + 2

^
k . 

3. 2  2 H$m EH$ Amì`yh {b{IE Omo g_{_V VWm {df_-g_{_V Amì`yh XmoZm| hmo & 

Write a 2  2 matrix which is both symmetric and skew-symmetric.  

4. EH$ {~ÝXþ P(a, b, c) H$s x-Aj go Xÿar {b{IE & 

Write the distance of a point P(a, b, c) from x-axis. 

5. g{Xe ^
i  – 2

^
j  + 2

^
k  Ho$ AZw{Xe EH$ Eogm g{Xe {b{IE {OgH$m n[a_mU 9 BH$mB© hmo & 

Write a vector in the direction of the vector 
^
i  – 2

^
j  + 2

^
k  that has 

magnitude 9 units. 
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6. cos–1[cos(680)]  H$m _w»` _mZ {b{IE & 

Write the principal value of cos–1[cos(680)]. 

7. `{X 





























 60

w8

yx6z

4yx .
, Vmo (x + y + z) H$m _mZ {b{IE & 

If 





























 60

w8

yx6z

4yx .
, write the value of (x + y + z). 

8. kmV H$s{OE : 

 


xcosxsin

xcosxsin

22

22

 dx 

Find : 

 


xcosxsin

xcosxsin

22

22

 dx 

9. cos x Ho$ gmnoj sin x H$m AdH$bO {b{IE & 

Write the derivative of  sin x  w.r.t.  cos x. 

10. gma{UH$ 
p1p

1pp




 H$m _mZ {b{IE & 

Write the value of the determinant 
p1p

1pp




. 
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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. _mZ br{OE {H$ n[a_o` g§»`mAm| Ho$ g_wƒ` S (1 H$mo N>mo‹S>H$a) _| {ZåZ{b{IV àH$ma go * 
n[a^m{fV h¡ : 

 a * b = a + b – ab, g^r a, b  S Ho$ {bE 

{gÕ H$s{OE {H$ 

(i) * S na EH$ {ÛAmYmar g§{H«$`m h¡ & 

(ii) g§{H«$`m * H«$_{d{Z_o` d gmhM ©̀ h¡ & 
Let S be the set of all rational numbers except 1 and * be defined on S by  

a * b = a + b – ab, for all a, b  S. 

Prove that 

(i) * is a binary operation on S. 

(ii) * is commutative as well as associative. 

12. Xem©BE {H$ : 

 cot–1 






 




















4
,0x,

2

x

xsin1xsin1

xsin1xsin1
 

AWdm                            

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

 2 tan–1 (cos x) = tan–1 (2 cosec x)  

Show that : 

 cot–1 






 




















4
,0x,

2

x

xsin1xsin1

xsin1xsin1
 

OR                                       

Solve for x : 

 2 tan–1 (cos x) = tan–1 (2 cosec x)  
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13. gma{UH$m| Ho$ JwUY_m] Ho$ à`moJ go, {ZåZ H$mo {gÕ H$s{OE : 

    

abcc

cabb

bcaa

2

2

2

= (a – b) (b – c) (c – a) (bc + ca + ab) 

Using properties of determinants, prove the following :  

   

abcc

cabb

bcaa

2

2

2

= (a – b) (b – c) (c – a) (bc + ca + ab) 

14. `{X x = a(cos t + t sin t) VWm y = a (sin t – t cos t) h¡, Vmo t = 
4


 na 

2

2

dx

yd  H$m 

_mZ kmV H$s{OE & 

If x = a(cos t + t sin t) and y = a (sin t – t cos t), then find the value of 

2

2

dx

yd
 at t = 

4


. 

15. `{X  (x – y) . yx

x

e   = a, Vmo {gÕ H$s{OE {H$ y
dx

dy
 + x = 2y. 

If  (x – y) . yx

x

e   = a, prove that  y
dx

dy
 + x = 2y. 

16. 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 H$s {ÌÁ`m H$s XþJwZr h¡ & 

AWdm 

 AdH$b H$m à`moJ H$aHo$, (3.968)3/2 H$m g{ÞH$Q> _mZ kmV H$s{OE & 
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 double the radius of the circle. 

OR 

Using differentials, find the approximate value of (3.968)3/2. 
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17. _mZ kmV H$s{OE$ : 

 
 2/

0

2 dxxsinx  

AWdm                                                

 kmV H$s{OE : 

   dxxx43)3x( 2  

Evaluate : 

 
 2/

0

2 dxxsinx  

OR                                                             

Find  : 

   dxxx43)3x( 2   

18. `{X y(x) AdH$b g_rH$aU 
dx

dy

y1

xsin2











  = – cos x H$m EH$ hb h¡ Am¡a y(0) = 1 

h¡, Vmo y 






 

2
 H$m _mZ kmV H$s{OE & 

If y(x) is a solution of the differential equation 
dx

dy

y1

xsin2












 = – cos x 

and y(0) = 1, then find the value of y 






 

2
. 

19. AdH$b g_rH$aU (x – y)
dx

dy
 = x + 2y H$m ì`mnH$ hb kmV H$s{OE & 

Find the general solution of the differential equation (x – y)
dx

dy
 = x + 2y. 
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20. aoIm 
6

z5

6

7y2

2

2x 





  Ho$ {XH²$-H$mogmBZ kmV H$s{OE & EH$ Eogr aoIm H$m g{Xe 

g_rH$aU ^r kmV H$s{OE Omo {~ÝXþ A(–1, 2, 3) go hmoH$a JwµOaVr hmo Am¡a Xr JB© aoIm Ho$ 

g_mÝVa hmo & 

Find the direction cosines of the line 
6

z5

6

7y2

2

2x 






. Also, find 

the vector equation of the line through the point A(–1, 2, 3) and parallel 

to the given line. 

21. `{X 

a  = 2

^
i  – 3

^
j  + 

^
k , 


b  = – 

^
i  + 

^
k , 


c  = 2

^
j  – 

^
k  VrZ g{Xe h¢, Vmo EH$ 

g_mÝVa MVw^©wO H$m joÌ\$b kmV H$s{OE {OgHo$ {dH$U© (

a  + 


b ) VWm (


b  + 


c ) h¢ & 

AWdm 

 `{X VrZ g{Xe 

a , 


b  VWm 


c  g_Vbr` h¢, Vmo {gÕ H$s{OE {H$ g{Xe 


a  + 


b ,  


b  + 


c  VWm 


c  + 


a  ^r g_Vbr` hm|Jo & 

If 

a  = 2

^
i  – 3

^
j  + 

^
k , 


b  = – 

^
i  + 

^
k , 


c  = 2

^
j  – 

^
k  are three vectors, find 

the area of the parallelogram having diagonals (

a  + 


b ) and (


b  + 


c ). 

OR 

If the three vectors 

a , 


b  and 


c  are coplanar, prove that the vectors  


a  + 


b , 


b  + 


c  and 


c  + 


a  are also coplanar. 

22. EH$ W¡bo _| 3 bmb d 7 H$mbr J|X| h¢ & Xmo J|X| `mÑÀN>`m EH$-EH$ H$aHo$ ({~Zm dmng 

{H$E) {ZH$mbr OmVr h¢ & `{X Xÿgar J|X bmb hmo, Vmo nhbr J|X Ho$ ^r bmb a§J Ho$ hmoZo H$s 

àm{`H$Vm Š`m hmoJr ?  

A bag contains 3 red and 7 black balls. Two balls are selected at random 

one-by-one without replacement. If the second selected ball happens to be 

red, what is the probability that the first selected ball is also red ? 
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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. dH«$ y = x2 – 2x + 7 na ~Zr ñne© aoIm H$m g_rH$aU kmV H$s{OE Omo (i) aoIm  
2x – y + 9 = 0 Ho$ g_m§Va hmo, (ii) aoIm 5y – 15x = 13 Ho$ bå~dV² hmo &  

Find the equation of the tangent line to the curve y = x2 – 2x + 7 which is 

(i) parallel to the line 2x – y + 9 = 0, (ii) perpendicular to the line  

5y – 15x = 13.  

24. g_mH$bZ {d{Y go, {ZåZ dH«$m| go {Kao joÌ H$m joÌ\$b kmV H$s{OE : 

 y = |x + 1| + 1,  x = – 3,  x = 3,  y = 0 

Using integration, find the area of the region bounded by the curves : 

 y = |x + 1| + 1,  x = – 3,  x = 3,  y = 0 

25. kmV H$s{OE :  

 dx
)4x()1x(

x
22

2

 
 

                    AWdm                                                       

 _mZ kmV H$s{OE :  

 dx
xtanxsec

xtanx

0




 

Find : 

 dx
)4x()1x(

x
22

2

 
 

                        OR                                                            

Evaluate : 

 dx
xtanxsec

xtanx

0



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26. {~ÝXþ (1, 2, – 4) go hmoH$a JwµOaZo dmbo Cg g_Vb Ho$ g{Xe d H$mVu` g_rH$aU kmV 

H$s{OE Omo {ZåZ aoImAm| Ho$ g_mÝVa h¡   

r  = 

^
i  + 2

^
j  – 4

^
k  + (2

^
i  + 3

^
j  + 6

^
k ) VWm 


r  = 

^
i  – 3

^
j  + 5

^
k + (

^
i  + 

^
j  – 

^
k ) 

Bg àH$ma àmá g_Vb go {~ÝXþ (9, – 8, – 10) H$s Xÿar ^r kmV H$s{OE & 

Find the vector and cartesian forms of the equation of the plane passing 

through the point (1, 2, – 4) and parallel to the lines  


r  = 

^
i  + 2

^
j  – 4

^
k  + (2

^
i  + 3

^
j  + 6

^
k ) and 


r  = 

^
i  – 3

^
j  + 5

^
k + (

^
i  + 

^
j  – 

^
k ). 

Also, find the distance of the point (9, – 8, – 10) from the plane thus 

obtained. 

27. EH$ {gŠHo$$ H$mo CN>mbZo Ho$ à`moJ na {dMma H$s{OE & `{X {gŠHo$ na {MV àH$Q> hmo Vmo 

{gŠHo$$ H$mo nwZ… CN>mb|, naÝVw `{X {gŠHo$ na nQ> àH$Q> hmo, Vmo EH$ nmgo H$mo \|$H|$ & `{X 

KQ>Zm ‘H$_-go-H$_ EH$ nQ> àH$Q> hmoZm’ H$m K{Q>V hmoZm {X`m J`m h¡, Vmo KQ>Zm ‘nmgo na 4 

go ~‹S>r g§»`m àH$Q> hmoZm’ H$s gà{V~§Y àm{`H$Vm kmV H$s{OE & 

AWdm 

 EH$ ì`{º$ Ho$ ~mao _| kmV h¡ {H$ dh 5 _| go 3 ~ma gË` ~mobVm h¡ & dh EH$ nmgo H$mo 
CN>mbVm h¡ Am¡a H$hVm h¡ {H$ ‘1’ Am`m h¡ & dmñVd _| ‘1’ Ho$ hmoZo H$s àm{`H$Vm kmV 
H$s{OE & 

Consider the experiment of tossing a coin. If the coin shows head, toss it 

again, but if it shows tail, then throw a die. Find the conditional 

probability of the event that ‘the die shows a number greater than 4’ 

given that ‘there is at least one tail’. 

OR 

A man is known to speak the truth 3 out of 5 times. He throws a die and 

reports that it is ‘1’. Find the probability that it is actually 1. 
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28. Hw$b < 7,000 H$s YZam{e, VrZ AbJ-AbJ ~MV ~¢H$ ImVm| _|, {OZ_| dm{f©H$ ã`mO Xa| 

H«$_e… 5%, 8% VWm 8
2

1
% h¡, O_m H$s OmVr h¢ & VrZm| ImVm| go Hw$b {_bmH$a < 550 

H$m dm{f©H$ ã`mO àmá hmoVm h¡ & nhbo Xmo ImVm| _|, {OZH$s ã`mO Xa| 5% VWm 8% h¢, 
g_mZ am{e O_m H$s OmVr h¡ & Amì`yh {d{Y H$s ghm`Vm go kmV H$s{OE {H$ BZ VrZm| 
ImVm| _| {H$VZr-{H$VZr am{e O_m H$s JB© h¡ & 

A total amount of < 7,000 is deposited in three different savings bank 

accounts with annual interest rates of 5%, 8% and 8
2

1
% respectively. The 

total annual interest from these three accounts is < 550. Equal amounts 

have been deposited in the 5% and 8% savings accounts. Find the amount 

deposited in each of the three accounts, with the help of matrices. 

29. EH$ J¥hUr Xmo àH$ma Ho$ ^moÁ`m| X VWm Y H$mo Bg àH$ma {_bmZm MmhVr h¡ {H$ {_lU _| 
H$_-go-H$_ {dQ>m{_Z A H$m KQ>H$ 10 _mÌH$, {dQ>m{_Z B H$m KQ>H$ 12 _mÌH$ d  
{dQ>m{_Z C H$m KQ>H$ 8 _mÌH$ hmo & XmoZm| ^moÁ`m| H$s EH$ {H$J«m _mÌm _| {dQ>m{_Z H$s _mÌm 
{ZåZ àH$ma go h¢ :   

 {dQ>m{_Z A {dQ>m{_Z B {dQ>m{_Z C 

^moÁ` X 1 2 3 

^moÁ` Y 2 2 1 

 EH$ {H$J«m ^moÁ` X H$m _yë` < 6, VWm ^moÁ` Y H$m _yë` < 10 h¡ & dm§{N>V Amhma Ho$ 
{bE {_lU H$m Ý`yZV_ _yë` kmV H$s{OE & Cn ẁ©º$ H$mo EH$ a¡{IH$ àmoJ«m_Z g_ñ`m ~ZmH$a 
J«m\$ Ûmam hb H$s{OE & Bg g_ñ`m H$mo Amn {H$g _yë` H$s àm{á go Omo‹S>Zm Mmh|Jo ? 
A housewife wishes to mix together two kinds of food, X and Y, in such a 

way that the mixture contains at least 10 units of vitamin A, 12 units of 

vitamin B and 8 units of vitamin C. The vitamin contents of one kg of 

food is given below : 

 Vitamin A Vitamin B Vitamin C 

Food X 1 2 3 

Food Y 2 2 1 

One kg of food X costs < 6 and one kg of food Y costs < 10. Formulate the 

above problem as a linear programming problem and find the least cost of 

the mixture which will produce the diet graphically. What value will you 

like to attach with this problem ? 


