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gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & 

(ii) Bg àíZ-nÌ _| 29 àíZ h¢ Omo Mma IÊS>m| _| {d^m{OV h¢ : A, ~, g VWm X &  IÊS> A _| 

4 àíZ h¢ {OZ_| go àË`oH$ EH$ A§H$ H$m h¡ & IÊS> ~ _| 8 àíZ h¢ {OZ_| go àË`oH$ Xmo A§H$ 

H$m h¡ & IÊS> g _| 11 àíZ h¢ {OZ_| go àË`oH$ Mma A§H$ H$m h¡ & IÊS> X _| 6 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$s Amdí`H$VmZwgma {XE 

Om gH$Vo h¢ & 

(iv) nyU© àíZ-nÌ _| {dH$ën Zht h¢ &  {\$a ^r Mma A§H$m| dmbo 3 àíZm| _| VWm N>… A§H$m| dmbo 

3 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 four sections A, B, 

C and D. Section A comprises of 4 questions of one mark each, Section B 

comprises of 8 questions of  two marks  each, Section C comprises of  

11 questions of four marks each and Section D comprises of 6 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  

3 questions of four marks each and 3 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 4 VH$ àË`oH$ àíZ 1 A§H$ H$m h¡ & 

Questions number 1 to 4 carry 1 mark each. 

1. _yë`m§H$Z H$s{OE : 

 
2

0

cos5 x dx  

Evaluate : 

 
2

0

cos5 x dx 

2. {~ÝXþ (3, – 5, 12) H$s x-Aj go Xÿar {b{IE & 

Write the distance of the point (3, – 5, 12) from x-axis. 

3. `{X  |A| = 3  VWm  A–1 = 














3

2

3

5
–

1–3

 h¡, Vmo adj A {b{IE & 

If  |A| = 3  and  A–1 = 














3

2

3

5
–

1–3

,  then write the adj A. 

4. ‘k’ Ho$ {H$g _mZ Ho$ {bE \$bZ f(x) = 











0x,k

0x,xcos
x3

x5sin

`{X

`{X
,  

x = 0 na g§VV h¡ ? 

For what value of ‘k’ is the function f(x) = 











0xif,k

0xif,xcos
x3

x5sin

 

continuous at x = 0 ?  
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IÊS> ~ 

SECTION B 

 

àíZ g§»`m 5 go 12 VH$ àË`oH$ àíZ Ho$ 2 A§H$ h¢ & 
Questions number 5 to 12 carry 2 marks each. 

5. t = 
3

2  na 
dx

dy  kmV H$s{OE O~  x = 10 (t – sin t) VWm  y = 12 (1 – cos t)  h¡ & 

Find 
dx

dy
  at  t = 

3

2
  when  x = 10 (t – sin t)  and  y = 12 (1 – cos t).  

6. Xem©BE {H$ \$bZ f Omo f(x) = tan–1 (sin x + cos x) Ûmam àXÎm h¡, g^r x  






 

2
,

4
 Ho$ 

{bE õmg_mZ h¡ & 

Show that the function f given by  f(x) = tan–1 (sin x + cos x)  is decreasing 

for all  x  






 

2
,

4
. 

7. EH$ aoIm, EH$ {~ÝXþ {OgH$m pñW{V g{Xe 2
^
i  – 3

^
j  + 4

^
k  go hmoH$a OmVr h¡ VWm g_Vb 


r  . (3

^
i  + 4

^
j  – 5

^
k ) = 7 na bå~dV² h¡ & Cg aoIm Ho$ H$mVu` VWm g{Xe ê$n Ho$ 

g_rH$aU kmV H$s{OE &  

A line passes through the point with position vector 2
^
i  – 3

^
j  + 4

^
k  and is 

perpendicular to the plane

r  . (3

^
i  + 4

^
j  – 5

^
k ) = 7. Find the equation of 

the line in cartesian and vector forms. 

8. `{X P(A) = 0·4,  P(B) = p,  P(A  B) = 0·6  h¡ VWm {X`m J`m h¡ {H$ KQ>ZmE± A VWm 
B ñdV§Ì h¢, Vmo ‘p’ H$m _mZ kmV H$s{OE &  

If P(A) = 0·4, P(B) = p, P(A  B) = 0·6 and A and B are given to be 

independent events, find the value of ‘p’. 
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9. EH$ H$ånZr Xmo àH$ma H$s dñVwE± A VWm B ~ZmVr h¡ {OZ_| gmoZo Am¡a Mm±Xr H$m à`moJ hmoVm 
h¡ & A àH$ma H$m EH$ EH$H$ ~ZmZo Ho$ {bE 3 J«m_ Mm±Xr VWm 1 J«m_ gmoZm Mm{hE O~{H$  
B àH$ma H$m EH$ EH$H$ ~ZmZo Ho$ {bE 1 J«m_ Mm±Xr VWm 2 J«m_ gmoZm Mm{hE & H$ånZr 
A{YH$V_ 9 J«m_ Mm±Xr VWm 8 J«m_ gmoZm CnbãY H$am gH$Vr h¡ & `{X A àH$ma H$s àË`oH$ 
BH$mB© na < 40 bm^ hmo VWm B àH$ma H$s àË`oH$ BH$mB© na < 50 bm^ hmo, Vmo A{YH$V_ 
bm^ Ho$ {bE a¡{IH$ àmoJ«m_Z g_ñ`m Ho$ ê$n _| gyÌ~Õ H$s{OE &  

A company produces two types of goods A and B, that require gold and 

silver. Each unit of type A requires 3 g of silver and 1 g of gold while that 

of type B requires 1 g of silver and 2 g of gold. The company can procure a 

maximum of 9 g of silver and 8 g of gold. If each unit of type A brings a 

profit of < 40 and that of type B < 50, formulate LPP to maximize profit.  

10. kmV H$s{OE : 

  2x–x2–3

dx
 

Find : 

  2x–x2–3

dx
 

11. `{X A VWm B H$mo{Q> 3 Ho$ Eogo dJ© Amì`yh h¢ {H$ |A| = – 1, |B| = 3 h¡, Vmo |2AB| 

H$m _mZ kmV H$s{OE &  

If A and B are square matrices of order 3 such that |A| = – 1, |B| = 3, 

then find the value of |2AB|. 

12. EH$ bå~-d¥Îmr` e§Hw$ Ho$ AmYma H$s {ÌÁ`m r,  2 go_r/{_.> H$s Xa go KQ> ahr h¡ VWm CgH$s 

D±$MmB© h, 3 go_r/{_.> H$s Xa go ~‹T>> ahr h¡ & O~ r = 3·5 go_r VWm h = 6 go_r h¡, Vmo e§Hw$ 

Ho$ Am`VZ Ho$ n[adV©Z H$s Xa kmV H$s{OE &  [  = 
7

22  à`moJ H$s{OE ] 

The radius r of the base of a right circular cone is decreasing at the rate 

of 2 cm/min. and its height h is increasing at the rate of 3 cm/min. When 

r = 3·5 cm and h = 6 cm, find the rate of change of the volume of the cone. 

[Use  = 
7

22
] 
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IÊS> g 

SECTION C 

 

àíZ g§»`m 13 go 23 VH$ àË`oH$ àíZ Ho$ 4 A§H$ h¢ & 

Questions number 13 to 23 carry 4 marks each. 

 

13. 4 H$mS>© h¢ {OZ na 1 go 4 VH$ g§»`mE± {bIr h¢, EH$ H$mS>© na EH$ g§»`m h¡ & BZ_§o go Xmo 

H$mS>© `mÑÀN>`m {~Zm à{VñWm{nV {H$E, {ZH$mbo JE & _mZm XmoZmo§ {ZH$mbo JE H$mS>m] na 

{bIr g§»`mAm| H$m `moJ\$b X h¡ &  X H$m _mÜ` VWm àgaU kmV H$s{OE & 

There are 4 cards numbered 1 to 4, one number on one card. Two cards 

are drawn at random without replacement. Let X denote the sum of the 

numbers on the two drawn cards. Find the mean and variance of X. 

14. AdH$b g_rH$aU 2y ex/y dx + (y – 2x ex/y) dy = 0 H$m {d{eîQ> hb kmV H$s{OE, 

{X`m J`m h¡ {H$ O~ y = 1 h¡, Vmo x = 0 h¡ & 

Find the particular solution of the differential equation  

2y ex/y dx + (y – 2x ex/y) dy = 0,  given that  x = 0  when  y = 1. 

15. EH$ XþH$mZ X _|, 30 {Q>Z Agbr Kr Ho$ VWm 40 {Q>Z {_bmdQ>r Kr Ho$, Omo EH$ O¡go bJVo 
h¢, {~H«$s Ho$ {bE aIo h¢ O~{H$ XþH$mZ Y _|, Cgr àH$ma Ho$ 50 {Q>Z Agbr Kr Ho$ VWm  
60 {Q>Z {_bmdQ>r Kr Ho$ aIo h¢ & XmoZm| _| `mÑÀN>`m MwZr JB© EH$ XþH$mZ go EH$ {Q>Z Kr 
IarXm J`m VWm {_bmdQ> dmbm nm`m J`m & àm{`H$Vm kmV H$s{OE {H$ dh XþH$mZ Y go 
IarXm J`m & {_bmdQ> H$mo amoH$Zo Ho$ {bE Š`m Cnm` {H$E OmE± ?  

In a shop X, 30 tins of pure ghee and 40 tins of adulterated ghee which 

look alike, are kept for sale while in shop Y, similar 50 tins of pure ghee 

and 60 tins of adulterated ghee are there. One tin of ghee is purchased 

from one of the randomly selected shops and is found to be adulterated. 

Find the probability that it is purchased from shop Y. What measures 

should be taken to stop adulteration ? 
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16. `{X 

a  =  2

^
i  + 

^
j  – 

^
k ,  


b  =  4

^
i  – 7

^
j  + 

^
k  h¡, Vmo EH$ g{Xe 


c  kmV H$s{OE 

Vm{H$ 

a   


c  = 


b  VWm 


a  . 


c  = 6  h¢ & 

If 

a  =  2

^
i  + 

^
j  – 

^
k , 


b  =  4

^
i  – 7

^
j  + 

^
k , find a vector 


c  such that  


a   


c  = 


b  and 


a  . 


c  = 6. 

 

17. `{X  xy = e(x–y)  h¡, Vmo Xem©BE {H$ 
)1y(x

)1–x(y

dx

dy


 . 

                  AWdm       

 `{X  log y = tan–1 x  h¡, Vmo Xem©BE {H$  (1 + x2) 
2

2

dx

yd
 + (2x – 1) 

dx

dy
 = 0. 

If  xy = e(x–y),  then show that  
)1y(x

)1–x(y

dx

dy


 . 

                        OR 

If  log y = tan–1 x,  then show that  (1 + x2) 
2

2

dx

yd
 + (2x – 1) 

dx

dy
 = 0. 

 

18. _yë`m§H$Z H$s{OE : 

 dxx–x3

1

2–

  

               AWdm       

kmV H$s{OE :  

  e2x sin (3x + 1) dx  
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Evaluate : 

 dxx–x3

1

2–

  

                        OR 

Find : 

  e2x sin (3x + 1) dx 

19. gma{UH$m| Ho$ JwUY_m] H$m à`moJ H$a Xem©BE {H$ 

 

11z1

1y11

x111







 = xyz + yz + zx + xy.  

                  AWdm       

 Amì`yh X kmV H$s{OE Vm{H$  





























642

9–8–7–

654

321

X  hmo &  

 

Using properties of determinants show that 

 

11z1

1y11

x111







 = xyz + yz + zx + xy. 

                        OR 

Find matrix X so that   





























642

9–8–7–

654

321

X . 
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20. kmV H$s{OE : 

   )x4()x2(

dxx

42
 

Find : 

   )x4()x2(

dxx

42
 

21. {ZåZ{b{IV a¡{IH$ àmoJ«m_Z g_ñ`m H$mo AmboI Ûmam hb H$s{OE : 
 Z = 3x + 9y H$m Ý`yZV_rH$aU H$s{OE  

ì`damoYm| Ho$ AÝVJ©V 

 x + 3y  60 

  x + y  10 

          x  y 

 x  0, y  0. 

Solve the following LPP graphically : 

Minimise Z = 3x + 9y   

subject to the constraints  

 x + 3y  60 

  x + y  10 

          x  y 

 x  0, y  0. 

22. g_mÝVa MVw^w©O ABCD H$m joÌ\$b kmV H$s{OE {OgH$s ^wOm AB VWm {dH$U© DB  

H«$_e… g{Xem| 5^
i  + 7

^
k  VWm  2^

i  + 2
^
j  + 3

^
k  Ûmam àXÎm h¢ & 

Find the area of a parallelogram ABCD whose side AB and the diagonal 

DB are given by the vectors  5
^
i  + 7

^
k   and  2

^
i  + 2

^
j  + 3

^
k   respectively. 

23. {gÕ H$s{OE {H$ : `  `  

 tan–1 2x + tan–1 
2x4–1

x4
  =  tan–1 















2

3

x12–1

x8–x6
; |x| < 

32

1
 

Prove that : 

 tan–1 2x + tan–1 
2x4–1

x4
  =  tan–1 















2

3

x12–1

x8–x6
; |x| < 

32

1
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IÊS> X 
SECTION D 

àíZ g§»`m 24 go 29 VH$ àË`oH$ àíZ Ho$ 6 A§H$ h¢ & 

Questions number 24 to 29 carry 6 marks each. 

24. Cg g_Vb H$m g{Xe g_rH$aU kmV H$s{OE Omo g_Vbm| x + y + z = 1 VWm  

2x + 3y + 4z = 5 H$s à{VÀN>oXZ aoIm go hmoH$a OmVm h¡ VWm Omo g_Vb x – y + z = 0 

na bå~dV² h¡ & AV: kmV H$s{OE {H$ Bg àH$ma àmßV g_Vb, aoIm 
5

z

4

3–y

5

2x


  

H$mo A¨V{d©îQ> H$aVm h¡ `m Zht & 

AWdm       

 g_Vb 

r  . (2^

i   
^
j  + 

^
k ) + 3 = 0 _| pñW{V g{Xe ^

i  + 3
^
j  + 4

^
k  dmbo {~ÝXþ P 

H$m à{V{~å~ P kmV H$s{OE & AV: PP H$s b§~mB© kmV H$s{OE & 

Find the vector equation of the plane through the line of intersection of 

the planes  x + y + z = 1  and  2x + 3y + 4z = 5  which is perpendicular to 

the plane  x – y + z = 0.  Hence find whether the plane thus obtained 

contains the line 
5

z

4

3–y

5

2x



 or not. 

OR 

Find the image P of the point P having position vector 
^
i  + 3

^
j  + 4

^
k  in 

the plane 

r  .  (2

^
i  – 

^
j  + 

^
k ) + 3 = 0. Hence find the length of PP.  

 

25. g_mH$bZ {d{Y Ho$ à`moJ go EH$ {Ì^wO ABC H$m joÌ\$b kmV H$s{OE {OgHo$ erfm] Ho$ 
{ZX}em§H$ A (1, 2), B (2, 0) VWm C (4, 3) h¢ & 

AWdm       

g_mH$bZ Ho$ à`moJ go joÌ {(x, y) : x2 + y2  1  x + y} H$m joÌ\$b kmV H$s{OE & 
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Using the method of integration, find the area of the triangle ABC, 

coordinates of whose vertices are A (1, 2), B (2, 0) and C (4, 3). 

OR 

Using integration, find the area of the region {(x, y) : x2 + y2  1  x + y}. 

26. _mZm A =     –  {3}, B =     –  {1} h¢ & _mZm f : A  B,  x  A Ho$ {bE  

f(x) =  
3–x

2–x
 Ûmam n[a^m{fV h¡ & Xem©BE {H$ f EH¡$H$s VWm AmÀN>mXH$ h¡ & {ZåZ{b{IV 

^r kmV H$s{OE : 

(i) x, `{X  f –1(x) = 4 

(ii) f –1(7) 

AWdm 

 _mZm A  =         h¡  VWm  _mZm *,  A na EH$ Eogr {ÛAmYmar g§{H«$`m h¡ Omo g^r  

(a, b), (c, d)            Ho$ {bE (a, b) * (c, d) =  (ad + bc, bd) Ûmam n[a^m{fV h¡ &  

(i) Xem©BE {H$ *, A na H«$_{d{Z_o` h¡ & 

(ii) Xem©BE {H$ *, A  na gmhM`© h¡ & 

(iii) * H$m A _| VËg_H Ad`d kmV H$s{OE & 

Let A =     – {3}, B =     – {1}. Let f : A  B be defined by f(x) = 
3–x

2–x
,  x  A. 

Show that f is bijective. Also, find 

(i) x,  if  f –1(x) = 4 

(ii) f –1(7) 

OR 

Let  A =      and let * be a binary operation on A defined by  

(a, b) * (c, d) =  (ad + bc, bd)  for all  (a, b), (c, d)         .  

(i) Show that * is commutative on A. 

(ii) Show that * is associative on A. 

(iii) Find the identity element of * in A. 
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27. EH$ 34 _r. bå~o Vma H$mo Xmo Qw>H$‹S>m| _| H$mQ>Zm h¡ & EH$ Qw>H$‹S>o go EH$ dJ© VWm Xÿgao go EH$ 

Eogm Am`V, {OgH$s bå~mB© CgH$s Mm¡‹S>mB© go XþJwZr h¡, ~ZmE OmZo h¢ & XmoZm| Qw>H$‹S>m| H$s 

bå~mB`m± Š`m hm|Jr Vm{H$ dJ© VWm Am`V Ho$ joÌ\$bm| H$m `moJ\$b Ý`yZV_ hmo ?  

A wire of length 34 m is to be cut into two pieces. One of the pieces is to 

be made into a square and the other into a rectangle whose length is 

twice its breadth. What should be the lengths of the two pieces, so that 

the combined area of the square and the rectangle is minimum ? 

28. `{X A = 



















1–32

1–1–1

521

 h¡, Vmo A–1 kmV H$s{OE, AV: g_rH$aU {ZH$m`  

x + 2y + 5z  = 10,  x – y – z = – 2  VWm  2x + 3y – z = – 11  H$mo hb H$s{OE & 

If A = 



















1–32

1–1–1

521

, find A–1 and hence solve the system of equations  

x + 2y + 5z  = 10,  x – y – z = – 2  and  2x + 3y – z = – 11. 

29. AdH$b g_rH$aU dy = cos x (2 – y cosec x) dx H$m {d{eîQ> hb kmV H$s{OE, {X`m 

J`m h¡ {H$ O~ x = 
2

  h¡, Vmo y = 2 h¡ & 

Find the particular solution of the differential equation  

dy = cos x (2 – y cosec x) dx,  given that  y = 2  when  x = 
2


. 
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(13) 65/2/2

QUESTION PAPER CODE 65/2/2
EXPECTED ANSWER/VALUE POINTS

SECTION A

1.
2 5
0

cos x dx


  = 5
0

2 cos x dx

 1

2

and 
25 5

0 0
2 cos x dx 0 cos x dx 0

 
   

1
2

2. 2 2( 5) (12)   = 13
1
2

+
1
2

3. adj A = 3
3 –1 9 –3
–5 2 –5 2
3 3

           
1

4.
x 0

sin5xlim cos x
3x

  
 

 = 
8 8k
3 3
     1

2
+

1
2

SECTION B

5.
dy
dt  = 12 sin t, 

dx
dt  = 10 (1– cos t)

1
2

+
1
2

 
dy
dx  = 

6 sin t
5 1 cos t



1
2

2t
3

dy
dx 


 = 

6
5 3

1
2

6. f (x) = 2
cos x – sin x

1 (sin x cos x)


 
1

1 + (sin x + cos x)2 > 0, x 

and
4


 < x
2


   cos x < sin x  cos x – sin x < 0
1
2

 f (x) < 0  f(x) is decreasing in ,
4 2
  

 
 

1
2
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7. Vector form: r  = ˆ ˆ ˆ ˆ ˆ ˆ(2i – 3j 4k) (3i 4 j – 5k)         1

Cartesian form:
x – 2

3
 

 = y 3 z – 4
4 –5
  

 1

8. P(AB) = P(A) + P(B) –P(A  B)
1
2

= P(A) + P(B) – P(A) P(B) as A and B are independent events
1
2

 0.6 = 0.4 + p – (0.4)p
1
2

 p = 
1
3

1
2

9. Let number of goods A = x units, number of goods B = y units

LPP is: Maximize profit, P = 40x + 50y
1
2

subject to following:

3x + y  9

x + 2y  8 1
1
2

x  0, y  0

10. I = 
2 2

dx

(2) – (x 1)  
 1

= –1 x 1sin c
2
  

 
1

11. |2AB| = 23 × |A| × |B| 1

= 8 × (–1) × 3 = –24 1

12. V = 21 r h
3


 
dV
dt = 21 dh drr h 2r

3 dt dt
     

1

= 21 22 [(3.5) 3 2(3.5)(6)(2)]
3 7
   







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= –49.5 cm3/min 1

 Volume is decreasing at the rate of 49.5 cm3/min

SECTION C

13. X can take the values 3, 4, 5, 6, 7 1

 X : 3 4 5 6 7

P(X) :
2

12
2

12
4

12
2

12
2

12

=
1
6

1
6

1
3

1
6

1
6             

   1

X.P(X) :
3
6

4
6

5
3

6
6

7
6

X2.P(X) :
9
6

16
6

25
3

36
6

49
6

 Mean = 30X P(X) 5
6

    1

Variance = 2 2 160 5X P(X) [ X P(X)] 25
6 3

        1

14. Given differential equation can be written as

dx
dy

 = x/y
x 1–
y 2e
  1

2

Put x = vy  
dx
dy  = 

dvv y
dy

 1
2

 
dvv y
dy

  = v
1v –

2e


1
2

 
vdy 2 e dv

y
   1

2

 v x /ylog | y | 2e c 2e c      1







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when x = 0, y = 1  c = 2
1
2

 log |y| = 2(1 – ex/y)
1
2

15. E1 = Ghee purchased from shop X

E2 = Ghee purchased from shop Y 1

A = Getting adultered ghee

P(E1) = 2
1P(E )
2

   , P(A/E1) = 2
4 6, P(A / E )
7 11
    1

P(E2/A) = 

1 6
212 11

1 6 1 4 43
2 11 2 7


  

  
1

II part: Stringent punishment for the adultrators or any suitable measure 1

16. Let c  = ˆ ˆ ˆxi yj zk  ; a c 6 2x y z 6     
 

1

Now, a c b   
   

ˆ ˆ ˆi j k
ˆ ˆ ˆ2 1 –1 4i – 7 j k

x y z
  

1
2

 ˆ ˆ ˆi(z y) – j(2 z x) k(2 y – x)       = ˆ ˆ ˆ4i – 7 j k 

 z + y = 4, 2z + x = 7, 2y – x = 1 1

Solving and getting x = 3, y = 2, z = 2 1
1
2

c


 = ˆ ˆ ˆ3i 2i 2k 

17. x ydy dyx y e 1
dx dx

       1

           = 
dyxy 1
dx

  
 

1

 
dy
dx = 

xy y y(x 1)
x xy x(1 y)

 


 
1+1






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OR

Differentiating the given expression w.r.t. x, we get

1 dy
y dx

 = 2
1

1 x
1

 2 dy(1 x )
dx

   = y 1

diff. again w.r.t. x,

2
2

2
d y dy dy(1 x ) (2x)

dx dxdx
   1

1
2

 
2

2
2

d y dy(1 x ) (2x –1)
dxdx

       = 0
1
2

18.
1 3
–2

| x – x | dx  = 
–1 0 13 3 3
–2 –1 0

(x – x)dx (x – x) dx – (x – x)dx           1+
1
2

+
1
2

= 
–1 0 12 4 4 2 4 2

–2 –1 0

x x x x x x– – – –
2 4 4 2 4 2
         1

= 
11
4

1

OR

    I = 2xe sin (3x 1) dx  

= 
2x 2xe esin (3x 1) 3cos(3x 1) dx
2 2

     1
1
2

= 
2x 2x 2xe 3 e esin (3x 1) cos(3x 1) 3sin (3x 1) dx
2 2 2 2

 
           1

= 
2x

2xe 3 9sin (3x 1) cos (3x 1) e I c
2 4 4

     

 
13 I
4

 = 
2xe [2 sin (3x 1) 3cos (3x 1)] c
4

    1

 I = 
2xe [2 sin (3x 1) 3cos (3x 1)] c

13
   

1
2
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19. Note: Since a negative sign is missing in the question, so the equality can not be proved.
So, 4 marks may be given for genuine attempt.

OR

Let X = 
a b
c d
 
 
 

1

then,
a b 1 2 3
c d 4 5 6
  
  
  

 = 
–7 –8 –9
2 4 6

 
 
 


a 4b 2a 5b 3a 6b
c 4d 2c 5d 3c 6d
   

    
 = 

–7 –8 –9
2 4 6

 
 
 

1

equating and solving to get a = 1, b = –2, c = 2, d = 0 1
1
2

X = 
1 –2
2 0
 
 
 

1
2

20. I = 
1
2 2

1 dt
(2 t)(4 t )   where t = x2 1

2

Now, 
2 2

1 1 1 1 1 t 2
2 2 8(2 t) 8(2 t)(4 t ) 4 t

                
1

1
2

 2
1

(2 t)(4 t )   dt = 2 –11 1 1 tlog | 2 t | log | 4 t | tan c
16 32 16 2

          
 

1
1
2

 2 4
x dx

(2 x ) (4 x )    = 
2

2 4 –11 1 1 xlog | 2 x | log | 4 x | tan c
16 32 16 2

 
         

 

1
2
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21. For correct graphs of 3 lines 1
1
2

For correct shading 1
1
2

Z(A) = 60

Z(B) = 180

Z(C) = 180

Z(D) = 90

Minimum value of z is 60 when x = 5, y = 5 1

22. AD


 = ˆ ˆ ˆAB DB 3i 2 j 4k    
 

1

Area = AB AD
 

 = magnitude of 

ˆ ˆ ˆi j k
5 0 7
3 –2 4

1

= ˆ ˆ ˆ14i j –10k    1

= 297  sq.units or 3 33  sq.units 1

23. LHS = 
21

2

4x2x
1 4xtan

4x1 2x
1 4x



  
       

2

= 
3

1
2 2

2x 8x 4xtan
1 4x 8x

   
   

= 
3

1
2

6x 8xtan RHS
1 12x

  
  

2

D(0, 10)

0 10 20 30 40 50 60

10

20

30

40

50

60

B(15, 15)

A(5, 5)

C(0, 20)

x + y = 10

x + 3y = 60

y = x
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SECTION D

24. Equation of the plane through the intersection of planes is

(x + y + z – 1) + (2x + 3y + 4z – 5) = 0 1

 (1 + 2)x + (1 + 3)y + (1 + 4)z – (1 + 5) = 0            ....(i)

This plane is perpendicular to x – y + z = 0

 1(1 + 2) – 1 (1 + 3) + 1(1 + 4) = 0   = –1
3

2

 Equation of plane is

1(x y z –1) (2 x 3 y 4 z – 5)
3

        = 0  x – z + 2 = 0. 1

Vector form of plane is ˆ ˆr (i – k) 2   


 = 0 1

Yes, line lies on the plane as (–2, 3, 0) satisfies ˆ ˆr (i – k) 2   


 = 0 and normal to plane is
perpendicular to the given line as 1(5) + 0(4) – 1(5) = 0 1

OR

Let PT is perpendicular to given plane.

Let p.v. of T is 1
ˆ ˆ ˆb ai bj ck  



 ˆ ˆ ˆPT (a 1)i (b 3) j (c 4)k     


1

PT || n (nromal)
    a – 1 b 3 c 4

2 1 1
   

   
 

a = –2 + 1, b =  + 3, c = – + 4 1

 1
ˆ ˆ ˆb ( 2 1)i ( 3) j ( 4) k         

 1
2

1b


 lies on plane

  ˆ ˆ ˆ ˆ ˆ ˆ[( 2 1)i ( 3) j ( 4) k] ( 2 i j k) 3             

 = 1 1

P

P

T
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 1b


 = ˆ ˆ ˆi 4 j 3k  
1
2

Let p.v. of P is 1
ˆ ˆ ˆc xi yj zk  



Using section formula, 1
ˆ ˆ ˆc 3i 5j 2k   

 1

Also, PP = 24 or 2 6 1

25. Correct figure 1

Equation of AB : y = x 5
3


Equation of BC: y = 
3x – 3
2
  1

1
2

Equation of AC: y = 4 – 2x

 Area (A) = 
4 2 4

1 1 2

x 5 3xdx – (4 – 2x)dx – – 3 dx
3 2
         

    1

=  
4 42 222

1
1 2

1 x 3x5x 4x x 3x
3 2 4
   

       
   

1
1
2

= 
15 71 3 sq.units
2 2
   1

OR

For correct figure

For correct shading
1+

1
2

A =  
1

2

0

1 – x – (1 – x) dx      1
1
2

= 
11 2

2 –1

0 0

x 1 x1 – x sin x – x –
2 2 2

            
2

= 11 1sin (1)
2 2

   = 1– sq.units
4 2
   

 
1

B(4, 3)
A(1, 2)

C(2, 0)1 3 40

1

2

3

4

x + y = 1

(1, 0)

(0, 1)

x  + y  = 12 2

(0, 0)














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26. Let x1, x2 A and f(x1) = f(x2)


1 2

1 2

x – 2 x 2
x – 3 x 3
 

  
     (x1 – 2)(x2 – 3) = (x1 – 3)(x2 – 2)

 x1x2 – 3x1 – 2x2 + 6 = x1x2 – 2x1 – 3x2 + 6

 x1 = x2

Hence f is a one-one function 2

Let y = 
x – 2
x – 3
 
 

 for y  R – {1}

 x = 
3y 2
y 1



; y  1

 y R {1}, x R {3}    

i.e. Range of f = co-domain of f.

Hence f is onto and so bijective. 2

Also, f 
–1(x) = 

3x 2 ; x 1
x 1





1

Now, f 
–1(x) = 4  3x 2 4

x 1





    x = 2
1
2

and f 
–1(7) = 

19
6

1
2

OR

(i) (a, b) * (c, d) = (ad + bc, bd)

Now, (c, d) * (a, b) = (cb + da, db) = (ad + bc, bd) = (a, b) * (c, d)

 * is commutative. 2

(ii) [(a, b) * (c, d)] * (e, f) = (ad + bc, bd) * (e, f) = (adf + bcf + bde, bdf)

(a,b) * [(c, d) * (e, f)] = (a, b) * (cf + de, df) = (adf + bcf + bde, bdf)

 * is associative. 2

Let (e1, e2) be the identity element of A.

(a, b) * (e1, e2) = (a, b) = (e1, e2) * (a, b)
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(ae2 + be1, be2) = (a, b) = (e1b + e2a, e2b)

 ae2 + be1 = a and be2 = b  e1 = 0, e2 = 1

 (0, 1) is the identity on A. 2

27. Let length of one piece be x m, then length of the other piece = (34 – x) m

 Side of square is x
4

 m then width of rectangle will be 34 x m.
6
 1

Now, Area (A) = 
2 2x 34 – x

4 6
       

   
1

 
dA
dx

 = 
x 1 (34 x)
8 9
  1

dA
dx  = 0  x = 16 1

also, 
2

2
d A
dx

 = 
1 1 0
8 9
  1

so, A is minimum when x = 16

 Lengths of the two pieces are 16 m and 18 m. 1

28. |A| = 27  0, A–1 exist 1

A11 = 4, A21 = 17, A13 = 3

A12 = –1, A22 = –11, A32 = 6 2

A13 = 5, A23 = 1, A33 = –3

 A–1 = 
4 17 3

1 1 11 6
27

5 1 3

 
   
  

1
2

Given system of equations can be written as AX = B where

A = 
1 2 5 x 10
1 1 1 , X y , B 2
2 3 1 z 11

     
         
     

      

1
2







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Now, AX = B  X = A–1B = 
4 17 3 10 1

1 1 11 6 2 2
27

5 1 3 11 3

    
             
          

1
1
2

 x = –1, y = –2, z = 3
1
2

29. Given differential equation can be written as

dy y cot x
dx

  = 2 cos x 1

I.F. = cot x dx log sin xe e sin x   1

Solution is given by

y sin x = 2sin x cos x dx sin 2x dx  1

= 
cos 2x c

2


 1

when x = 2


, y = 2,  c = 
3
2 1

Solution is given by y sin x = 
1 3cos 2x
2 2

  or y = cosec x + sin x 1
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