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CAREER POINT 
 

MMOOCCKK  TTEESSTT  PPAAPPEERR  
 

RAJSTHAN BOARD OF  
SENIOR SECONDARY EXAMINATION 

 

MATHEMATICS 
xf.kr

SOLUTION  
     

Sol.1 tan–1 ( 3 ) = 
3
π  

 sec–1 (– 2) = 
3

2π  

 So, tan–1 ( 3 ) – sec–1 (– 2) = 
33

2
3

π−
=

π
−

π  

 

Sol.2 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡ −
+

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

− 1415

67

21

43

3y7

5x
2  

 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

+−+

−+

26y2114

4103x2
 = 

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

1415

67
 

 From concept of equal matrix. We can write. 
 (leku eSfVªDl dh vo/kkj.kk ls) 

 2x + 3 = 7 ⇒ x = 2 
 2y – 4 = 14 ⇒ y = 9 
 So, x + y = 11 
 

Sol.3     | A | = 4 
| λ A | = λn | A | ∀ n = order of matrix (eSfVªDl dh dksfV) 

 So,  | 2 A | = 23 | A | = 8 | A | 
             = 32  ∀ | A | = 4 
 

Sol.4 I = ∫ + dx)xtanxsecx(secex  

 By the property [xq.k/keZ ls] 

  ( )∫ + dx)x('f)x(fex  = ex f(x) + c 

 So, I = ex sec x + c 

 So, xsec)x(f =  

 

Sol.5  ( î × ĵ ) . k̂ + î . ĵ  

 = k̂ . k̂  + 0 = | k̂ |2 = 1 
 

Sol.6 Distance [nwjh] = 
144169

|3000|
++

−+− = 
13
3  

 

Sol.7 ∫∫ −=−= dx)xx(dxx)x1(I 2/3  

 = Cx
5
2x

3
2 2/52/3 +−  

 

Sol.8 ba
rr

× = )k̂3ĵî2( ++ × )k̂2ĵ5î3( −+  

 = 
253

312
kji

−

= – k̂7ĵ13î17 ++  

 

Sol.9 

(0, 6)

(8, 0)

3x + 4y = 24 
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Sol.10 P(Both cards are black) [nksuksa iÙks dkys gksus dh 

izkf;drk] =
2

52
2

26

C
C =

102
25  

 

Sol.11 x = )t(sin 1
a

−  y = )t(cos 1
a

−  

  
dx
dy =

dt/dx
dt/dy   

 =

2e
)t(sin

)t(sin

2e
)t(cos

)t(cos

t1

1aloga
a2

1
t1

1aloga
a2

1

1

1

1

1

−
××

−

−
××

−

−

−

−

 

   
dx
dy = –

)t(sin

)t(cos

1

1

a

a
−

−

= –
x
y  

 Alternate (oSdfYid gy): 

   x2y2 = aπ/2 

   xy = aπ/4 

   x
dx
dy + y = 0 

 ⇒ 
x
y

dx
dy

−=  

OR (vFkok) 

   y = tan–1 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡ −+
x

1x1 2
 

   Put x = tan θ 

   y = tan–1
⎥⎦
⎤

⎢⎣
⎡

θ
−θ

tan
1sec = tan–1

⎥⎦
⎤

⎢⎣
⎡

θ
θ−

sin
cos1  

  y = tan–1
⎥
⎦

⎤
⎢
⎣

⎡

θθ
θ

2/cos2/sin2
2/sin2 2

 = tan–1[tan θ/2] 

   y = 
2
θ  = 

2
1 tan–1 (x) 

   
dx
dy =

2
1

⎟
⎠
⎞

⎜
⎝
⎛

+ 2x1
1  

 

Sol.12 ∫
−

−
2

1

3 dx|xx|  

 ∫
−

+−
2

1

dx|)1x)(1x(x|  

 ∫
−

+−
0

1

3 dx)xx( ∫ +−
1

0

3 dx)xx(  ∫ −
2

1

3 dx)xx(  

 +⎥
⎦

⎤
⎢
⎣

⎡
−

−

0

1

24

2
x

4
x  

2

1

241

0

42

2
x

4
x

4
x

2
x

⎥
⎦

⎤
⎢
⎣

⎡
−+⎥

⎦

⎤
⎢
⎣

⎡
−  

 +
⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ −−−

2
1

4
1)00(  

+
⎭
⎬
⎫

⎩
⎨
⎧

−−⎟
⎠
⎞

⎜
⎝
⎛ − )00(

4
1

2
1

⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ −−⎟

⎠
⎞

⎜
⎝
⎛ −

2
1

4
1

2
4

4
16  

 = 
⎭
⎬
⎫

⎩
⎨
⎧ ++

⎭
⎬
⎫

⎩
⎨
⎧+

⎭
⎬
⎫

⎩
⎨
⎧

4
12

4
1

4
1  

 = 
4

112
4
3

=+  

OR (vFkok) 

 I = ∫
π

+0
2 dx

xcos1
xsinx  ….(1) 

 I = ∫
π

+
−π

0
2 dx

xcos1
xsin)x(  …(2) 

 add equation (1) and (2) 

 2I = ∫
π

+
π

0
2 dx

xcos1
xsin  

 Put, cos x = t ⇒ – sin x dx = dt 

 2I = – ∫
−

+
π

1

1
2t1

dt  

 2I = π ∫
−

+

1

1
2t1

dt  

 2I = π 1
1

1 )]t([tan −
−  

 2I = π × 
2
π  

 I = 
4

2π  
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Sol.13 

F(x).F(y) =
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡ −

100
0xcosxsin
0xsinxcos

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡ −

100
0ycosysin
0ysinycos

 

=
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−+
−−−

100
0ysinxsinycosxcosysinxcosycosxsin
0ycosxsinysinxcosysinxsinycosxcos

 

  =
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
++
+−+

100
0)yxcos()yxsin(
0)yxsin()yxcos(

 = F(x + y) 

OR (vFkok) 

 A = IA 

 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡ −

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡ −

310
015
102

100
010
001

310
015
102

 

 R2 → R2 – 2R1 

 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡ −

310
211
102

= A
100
012
001

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−  

 R1 → R2 – R1 

 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡ −−

310
211
311

= 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−

−

100
012
013

A 

 R1 → R1 + R3 

 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

310
211
001

= 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−

−

100
012
113

A 

 R2 → R2 – R1 

 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

310
210
001

= 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−−

−

100
125

113
A 

 R3 → R3 – R2 

 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

100
210
001

 = 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−−

−

225
125

113
A 

 R2 → R2 – 2R3 

 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

100
010
001

= 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−
−−

−

225
5615

113
A 

 I = A–1A  So,  A–1 = 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−
−−

−

225
5615

113
 

Sol.14 (1 + x2) xy2
dx
dy

+  = cot x 

 
22 x1

xcoty
x1
x2

dx
dy

+
=⋅

+
+  

 Linear differential equation form 

 (jSf[kd vody lehdj.k :i) 

2x1
x2P

+
=   

∴  ∫ ∫ +=
+

= )x1log(dx
x1
x2Pdx 2

2
 

 Integrating factor (lekdyu xq.kkad)  

= )x1(e 2Pdx
+=∫  

 So solution of differential equation 

 (blfy, vody lehdj.k dk gy) 

 y ⋅ (1 + x2) = ∫ +
+

dx)x1(
x1

)x(cot 2
2

 

 y ⋅ (1 + x2) = ∫ dxxcot   

 C)xlog(sin)x1(y 2 +=+⋅  

 Where C → constant of integration 

 (tgk¡ C → lekdyu dk fLFkjkad gS) 

Sol.15 

B

A

y = x + 2

y = x2 

 

 For A & B (A rFkk B ds fy,)  

 x2 = x + 2  

 ⇒ x2 – x – 2 = 0 

 ⇒ (x + 1) (x – 2) = 0 

 ⇒ x = – 1, 2 

 So A ≡ (–1, 1) and B ≡ (2, 4) 

 So Required Area (vr% vHkh"V {ks=kQy)  
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 = ∫
−

−+
2

1

2 dx)x2x(  

 = 
2

1

32

3
xx2

2
x

−⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−+  = ⎥⎦

⎤
⎢⎣
⎡ −+−−+

3
12

2
1

3
842   

 = 
2
9  sq. units (oxZ bdkbZ) 

 

Sol.16 P(A) = 0.3 

 P(B) = 0.6 

 P (A ∩ B) = P(A).P(B) 

         = 0.18 

 (i) P(A and B)  = P(A ∩ B) = 0.18 

 (ii)  P(A ∩ B )  = P(A) – P(A ∩ B) 

    = 0.3 – 0.18 

    = 0.12 
 

Sol.17 f(x) =
⎩
⎨
⎧

>−
≤+

5xif,5x3
5xif,1kx  

 f(5) = 5k + 1 

 f(5+) = 3(5 + h) – 5 

  = 10 + 3h 

  = 10 ∀ h → 0  

 f(5–) = k(5 – h) + 1 

  = 5k + 1 – kh ∀ h → 0  

  = 5k + 1 

 Q Function is continuous (Qyu lrr~ gS) 

  f(5) = f(5+) = f(5–) 

  10 = 5k + 1 

  k = 9/5 
 

Sol.18 ∫
−− 2xx67

dx  = ∫
+− 2)3x(16

dx   

 = sin–1 C
4

3x
+⎟

⎠
⎞

⎜
⎝
⎛ +  

 

 

 

Sol.19  

 

x 

x 
x  

 Let the edge of cube = x. 
 (ekuk ?ku dh dksj = x) 

 
dt
dx = 3

.sec
cm  

 Volume (vk;ru) = V 
 V = x3. 

 
dt
dV = 3x2 . 

dt
dx  

 = 3(10)2 . 3 

 = 900 
.sec

cm3
 

 

Sol.20 y2 = 4ax 

 
y
a2

dx
dy

=  

 at (at2, 2at) 

 mtangent =
t
1  

 Hence equation of tangent 

 (vr% Li'kZ js[kk dk lehdj.k) 

 y – 2at = 
t
1  (x – at2) 

 ty – 2at2 = x – at2 

 ty = x + at2 

 also mnormal = – t 

 Hence equation of normal  

 (vr% vfHkyEc dk lehdj.k) 

 y – 2at = – t (x – at2) 

 y = – tx + 2at + at3 

 

Sol.21 ∫
π

+
=

2/

0
2 dx

xcos1
xsinI  

 Let cos x = t, sin x dx = – dt 

 at x = 0, t = 1 
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 at x = π/2,  t = 0 

 ∫ ∫ +
=

+
−=

0

1

1

0
22 t1

dt
t1

dtI  = 1
0

1 ]t[tan−   

 = tan–11 – tan–1 0 

 = 
4

0
4

π
=−

π  

 

Sol.22  

 

(0, 3)

(4, 0)
(0, –3)

(–4, 0)

 

 1
9
y

16
x 22

=+  ⇒ y2 = 
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
−

16
x19

2
 

 Required Area (vHkh"V {ks=kQy) 

dx
16
x134

4

0

2

∫ −=  

 dxx163
4

0

2∫ −= =
4

0

12
4
xsin8x16

2
x3 ⎥⎦

⎤
⎢⎣
⎡ +− −  

 = ⎥⎦
⎤

⎢⎣
⎡ −

π
× 0

2
83 = 12π sq. units (oxZ bdkbZ) 

 

Sol.23 Zmin. = 3x + 5y 

 x + 3y ≥ 3 

 x + y ≥ 2 

 where x ≥ 0, y ≥ 0 

⎟
⎠
⎞

⎜
⎝
⎛

2
1,

2
3 2

3x,
2
1y ==

 

(x + y) ≥ 2 

(x + 3y) ≥ 3 

E 

O 

x + 3y = 3 

(2, 0) A 
B 

(3, 0)

(0,2) 
D

C (0,1) 

x + y = 2
2y = 1

y 

x 

 

 lqlaxr {ks=k vifjc) (unbounded) gSA 

Angular Points (dks.kh; fcUnq) Z = 3x + 5y 

B(3, 0) 9 

E ⎟
⎠
⎞

⎜
⎝
⎛

2
1,

2
3  7 → U;wure 

D(0, 2) 10 

OR (vFkok) 

 let first class ticket = x 
 (ekuyks izFke Js.kh ds fVdV = x) 

 Economy class ticket = y 
 (lLrs Js.kh ds fVdV = y) 

 Maximum passengers = 200 
 (vf/kdre ;k=kh = 200) 

 vr% x + y ≤ 200 

 Z = 400 x + 600 y 
 x + y ≤ 200  …(1) 
 x ≥ 20   …(2) 
 y ≥ 4x   …(3) 
 

(0,200)

F(40,160)

(200,0) 
x

G(20,180)

y ≥ 4x y

x'

x ≥ 20 y'

(0,80) E(20, 80)

(x + y) ≤ 200

O

 
Feasible region is bounded then angular point 
will be. 
(lqlaxr {ks=k ifjc) gS dks.kh; fcUnq gksaxsA) 

Angular Points (dks.kh; fcUnq) Z = 400 x + 600 y 

E(20, 80) Z = 56,000 
F(40, 160) Z = 1, 12,000 
G(20, 180) Z = 1,16,000 → 

vf/kdre 

 Maximum profit (vf/kdre ykHk) = 1,16,000/- 
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Sol.24 P(4 Heads (fpr) 6 Tails (iV)) 

 = 10C4 
64

2
1.

2
1

⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛  

 = 
512
105

2
210

10 =  

 

Sol.25 ba
rr

λ+ ⊥ c
r  

 ( ba
rr

λ+ ) . ( c
r ) = 0 

 c.a
rr + c.b

rr
λ = 0 

( k̂3ĵ2î2 ++ ) . ( ĵî3 + ) + λ( k̂ĵ2î ++− ) . ( ĵî3 + ) = 0 

 (6 + 2) + λ(–3 + 2) = 0 

 λ = 8

 

 

Sol.26 
32

32

32

pz1zz
py1yy
px1xx

+
+
+

 

 = 
1zz
1yy
1xx

2

2

2

 + 
32

32

32

pzzz
pyyy
pxxx

 

 = 
2

2

2

zz1
yy1
xx1

 + pxyz 
2

2

2

zz1
yy1
xx1

 

 = (1 + pxyz) 
2

2

2

zz1
yy1
xx1

 

 R2 → R2 – R1, R3 → R3 – R1 

 = (1 + pxyz) 
22

22

2

xzxz0
xyxy0

xx1

−−
−−  

 = (1 + pxyz) (y – x) (z – x) 
xz10
xy10

xx1 2

+
+  

 = (1 + pxyz) (y – x) (z – x) (z + x – y – x) 

 = (1 + pxyz) (x – y) (y – z) (z – x) 

OR 

 3x – 2y + 3z = 8 

 2x + y – z = 1 

 4x – 3y + 2z = 4 

 AX = B 

 ∀ A = 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−

−

234
112

323
 , X = 

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

z
y
x

, B = 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

4
1
8

 

 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−

−

4
1
8

X
234
112

323
 

 R1 → R1 – R2 

 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−

−

4
1
7

X
234
112

431
 

 R2 → R2 – 2R1 

 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−

−

4
13
7

X
234
970

431
 

 R3 → R3 – 4R1 

 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−

−

24
13
7

X
1490
970

431
 

 R1 → 3R1 + R3 

 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−
−

=
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−
−

24
13
3

X
1490
970
203

 

 R3 → R3 – R2 

 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−
−

=
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−
−

11
13
3

X
520
970
203

 

 R2 → R2 – 3R3 

 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−

−
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−

−

11
20

3
X

520
610
203

 

 R3 → R3 – 2R2 

 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−

−
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−

−

51
20

3
X

1700
610
203

 

 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡−
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡ −

3
20

3
X

100
610
203

 

 R1 → R1 + 2R3 

 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

3
20
3

X
100
610
003

 

 R2 → R2 – 6R3 
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 x = 1, y = 2, z = 3 
 

Sol.27 ∫
−

=
−

dx
x1

xsinxI
2

1
 

 Let x = sin θ 
 dx = cos θ dθ 

 I = ∫
θ−

θθ⋅θ⋅θ
2sin1

dcossin  = ∫ θθθ dsin  

 = – θ cos θ + ∫ θθ dcos  

 = – θ cos θ + sin θ + C 

 = Cxxsinx1 12 ++−− −  
 

Sol.28 P1 : 3x – y + 2z – 4 = 0 
 P2 : x + y + z – 2 = 0 
 Equation of plane passing through intersection 

of plane P1 and plane P2 

 (lery P1 rFkk P2 ds izfrPNsnu ls gksdj xqtjus 

okys lery dk lehdj.k) 

 P1 + λP2 = 0 
 (3 + λ)x + (λ – 1)y + (λ + 2)z – 4 – 2λ = 0 

 Q the point (2, 2, 1) lies on the required plane. 

 (Q fcUnq (2, 2, 1) vHkh"V lery ij fLFkr gS) 

 So, 2(3 + λ) + 2(λ – 1) + (λ + 2) – 4 – 2λ = 0 

 λ = 
3
2−  

 So, required equation of plane (vr% lery dk 

vHkh"V lehdj.k) 

 
3
7 x – 

3
5 y + 

3
4 z – 4 + 

3
4  = 0 

 7x – 5y + 4z – 8 = 0 
 

Sol.29 0
x
ysinxy

dx
dyx =+−  

 ⇒ 0
x
ysin

x
y

dx
dy

=+−  

 Put y = vx 

 
dx
dvxv

dx
dy

+=  

 v + x 
dx
dv  – v + sin v = 0 

 ⇒ sin
dx
dvx −= v 

 ⇒ 
x

dx
vsin

dv
−=  

 ⇒ ∫∫ −=
x

dx
vsin

dv  

 ⇒ ln tan ⎟
⎠
⎞

⎜
⎝
⎛ +

π
2
v

4
 = – ln x + lnc 

 ⇒ 
x
c

2
v

4
tan =⎟

⎠
⎞

⎜
⎝
⎛ +

π  

 ⇒ 
x2
y

4
+

π  = 
x
ctan 1−   

 ⇒ 
4x

ctan
x2
y 1 π

−= −  

OR 
 ydx – (x + 2y2)dy = 0 
 ⇒ ydx – xdy = 2y2dy 

 ⇒ dy2
y

xdyydx
2 =

−   

 ⇒ dy2
y
xd =⎟⎟

⎠

⎞
⎜⎜
⎝

⎛  

 ⇒ ∫∫ =⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
dy2

y
xd  

 ⇒ cy2
y
x

+=  

 ⇒ 2y2 + cy – x = 0  

Sol.30 dx|1x|
4

0
∫ −   = dx)1x(dx)x1(

4

1

1

0
∫∫ −+−  

 = 
4

1

21
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 = ⎥⎦
⎤
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⎡ +−−+⎥⎦

⎤
⎢⎣
⎡ −− 1

2
1480

2
11 = 5

2
9

2
1
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