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CAREER POINT 
 

MMOOCCKK  TTEESSTT  PPAAPPEERR  
 

CENTRAL BOARD OF  
SENIOR SECONDARY EXAMINATION 

 

MATHEMATICS  
 

SOLUTIONS 
Sol.1 R = {(3, 12), (3, 15), (4, 4), (4, 12), (5, 15)} 
 R–1 = {(12, 3), (15, 3), (4, 4), (12, 4), (15, 5)} 
 

Sol.2 cos–1 cos ⎟
⎠
⎞

⎜
⎝
⎛ π

−π
3

2   

 = cos–1 cos 
3
π  = 

3
π  

 

Sol.3 (8, 3) ∈ R, (3, 2) ∈ R, but (8, 2)  ∉ R. 
 

Sol.4 Let Δ = 
º75cosº75sin
º15sinº15cos   

 = cos 15º cos 75º – sin 15º sin 75º  
 = cos (15º + 75º) = cos90º = 0. 
 

Sol.5 22 cb +  
 

Sol.6 |adj A| = |A|3–1 = 25 
 ∴ |A.adj.A| = 5 × 25 = 125. 
 

Sol.7 We have 2 ⎥
⎦

⎤
⎢
⎣

⎡
x0
31  + ⎥

⎦

⎤
⎢
⎣

⎡
21
0y  = ⎥

⎦

⎤
⎢
⎣

⎡
81
65  

 ⇒ ⎥
⎦

⎤
⎢
⎣

⎡
++

+
2210

62
x

y  = ⎥
⎦

⎤
⎢
⎣

⎡
81
65  

 ⇒ 2 +  y = 5 and 2x + 2 = 8 

 ⇒ y = 3 and x  = 3 
 

Sol.8 Zero, because sin5x is an odd function of x. 
 
 

Sol.9 Required position vector  

 = 
2
1  ( î5  + ĵ3  + î3  – ĵ ) = î4  + ĵ . 

 
 

Sol.10 
→
a  || 

→
b  ⇒ 

→
a  × 

→
b  = 

→
0    

 ⇒ î  (–9 – 3λ) + k̂  (2λ + 6) = 
→
0   

 ⇒ λ = – 3. 
 

Sol.11 Let A be the event of drawing a diamond card 
in the first draw and B be the event of 
drawing card in the second draw. Then  

   P(A) = 
1

52
1

13

C
C  = 

4
1  

 After drawing a  diamond card in first card 51 
cards are left out of which 12 cards are 
diamond cards.  

 P ⎟
⎠
⎞

⎜
⎝
⎛

A
B  = Prob. of drawing a diamond card in 

IInd draw when a diamond card has already been 
drawn in Ist draw 

   = 
1

51
1

12

C
C  = 

51
12  = 

17
4  

 Required Prob. = P (A ∩ B) = P(A) . P ⎟
⎠
⎞

⎜
⎝
⎛

A
B   

  = 
17
4

4
1

×  = 
17
1  

 

 

Sol.12 L.H.S. tan–1 
⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜

⎝

⎛

×−

+

9
2

4
11

9
2

4
1

= tan–1 ⎟
⎠
⎞

⎜
⎝
⎛

34
17   
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 = tan–1 ⎟
⎠
⎞

⎜
⎝
⎛

2
1 .= ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛−

2
1tan2

2
1 1   

 = 
2
1 cos–1 

⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

⎟
⎠
⎞

⎜
⎝
⎛+

⎟
⎠
⎞

⎜
⎝
⎛−

2

2

2
11

2
11

 = 
2
1 cos–1 ⎟

⎠
⎞

⎜
⎝
⎛

5
3  = R.H.S. 

 

Sol.13 LHS = 
abc
1  

)1(
)1(

)1(

222

222

222

+
+

+

ccbcac
cbbbab
cabaaa

  

 = 
abc
abc  

1
1

1

222

222

222

+
+

+

ccc
bbb
aaa

 

 [Applying R1 → R1 + R2 + R3] 

        =
1

1
111

222

222

222222222

+
+

+++++++++

ccc
bbb

cbacbacba
 

 [Applying C2 → C2 – C1, C3 → C3 – C1] 

 = (1 + a2 + b2 + c2) 
1

1
111

222

222

+
+

ccc
bbb  

 = (1 + a2 + b2 + c2) 
10
01
001

2

2

c
b   

 = (1 + a2 + b2 + c2).1 = (1 + a2 + b2 + c2) = RHS 
 

Sol.14 LHL = 
1–1

lim
→x

 f(x) = 3a + b  

 RHL = 
+→1

lim
x

 f(x) = 5a – 2b, f(1) = 11 

 ∴ 3a + b = 11  …(i) 5a – 2b = 11 …(ii) 
 Solving these equations, we get a = 3, b = 2. 
 

Sol.15 Put xy = u and yx = v 

 ∴ u + v = ab ⇒ 
dx
dy  + 

dx
dv  = 0 …(i) 

 Now, u = xy ⇒ log u = y log x  

 ⇒ 
u
1  

dx
du  = 

x
y  + log x. 

dx
dy   

 ⇒ 
dx
du  = y.xy–1 + xy.logx. 

dx
dy  

 And, u = yx ⇒ log v = y log x  

 ⇒ 
v
1 .

dx
dv  = 

y
x

dx
dy  + log y  

 ⇒ 
dx
dy  = xyx–1. 

dx
dy  + yx.logy 

 ∴ (i) becomes  

 y.xy–1 + xy log x 
dx
dy  + xyx–1 

dx
dy  + yx log y = 0 

 ⇒ 
dx
dy  = – 

1–

1–

log.
log..

xy

xy

xyxx
yyxy

+
+  

 

Sol.16 f'(x) = 0 ⇒ – 9 + 12x – 3x2 = 0  

 ⇒ – 3(x2 – 4x + 9) = 0  

 ⇒ –(3) (x – 1) (x – 3) = 0 

 ⇒ x = 1, x = 3 

 ∴ The intervals are (–∞, 1), (1, 3), (3, ∞) 
 So, f(x) is strictly decreasing in  
 (–∞, 1) ∪ (3, ∞) and strictly increasing in (1, 3). 
 

Sol.17 I = ∫ π
2
1

1–

|)cos(| dxxx  

 Here three cases arise : 

 Case I : –1 < x < 
2
1–  ⇒ –π < πx < – 

2
π   

 ⇒ cos πx < 0 ⇒ x cos πx > 0 

 Case II : – 
2
1  < x < 0 ⇒ – 

2
π  < πx < 0  

 ⇒ cos (πx) > 0 ⇒ x cos (πx) < 0 

 Case III : 0 < x < 
2
1  ⇒ 0 < πx < 

2
π   

 ⇒ cos (πx) > 0 ⇒ x cos πx > 0 

       ∴I = ∫ π
2
1–

1–

cos xdxx  + ∫ π
0

2
1–

cos– xdxx  + ∫ π
2
1

0

cos xdxx   

            = 2
1–

1–
2

cossin
⎥⎦
⎤

⎢⎣
⎡

π
π

+
π

π xxx – 
0

2
1–

2
cossin

⎥⎦
⎤

⎢⎣
⎡

π
π

+
π

π xxx  

         +  2
1–

0
2

sin
⎥⎦
⎤

⎢⎣
⎡

π
π

+
π

π xcsoxx  



 

 

 

 

 

CP Tower, Road No.1, IPIA, Kota (Raj.), Ph: 0744‐5151200 | www.careerpoint.ac.in     Page #  3 

   = ⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

π
⎟
⎠
⎞

⎜
⎝
⎛ +

π 2
1–0–0

2
1 – ⎥

⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

π
++⎟

⎠
⎞

⎜
⎝
⎛ +

π 2
100

2
1–   

                           + ⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ +

π
+⎟

⎠
⎞

⎜
⎝
⎛

π
+ 0

2
110– 2

  

 = 
π2

1  + 
2

1
π

 + 
π2

1  – 
2

1
π

 + 
π2

1  – 
2

1
π

  

 = 
π2
3  – 

2
1

π
. 

 

Sol.18 y
x

ye dx = 
⎟⎟
⎟

⎠

⎞

⎜⎜
⎜

⎝

⎛
+ yye y

x

dy ⇒ 
dx
dy  = 

y
x

y
x

ey

yxe

.

+  

      …(i) 

 Let x = vy ⇒ 
dy
dx  = v + y. 

dy
dv  

 ∴ (i) becomes v + y 
dy
dv  = 

v

v

ey
yevy

.
. +  

 ⇒ y
dy
dv  = 

v

y

ey
yvye

.
+  – v = 

v

vv

ey
vyeyvye

.
–+  

=
ve

1   ⇒ evdv = 
y

dy  

 Integrating we get, ev = log y + log c =log cy 

 Substituting v = 
y
x , we get y

x

e  = log cy. 

 

Sol.19 (1 + y + x2y)dx + (x + x3)dy = 0 

 ⇒ x(1 + x2) dy = – dxxy )]1(1[ 2++  

 ⇒ 
dx
dy = 

)1(
)1(–1–

2

2

xx
xy

+
+  = 

x
1– .y – 

)1(
1

2xx +
 

 ⇒ 
dx
dy  + 

x
1 .y = – 

)1(
1

2xx +
 

 It is a linear differential equation  

 ∴ I.f. = ∫ dx
xe
1

 = elog x =x 

 ∴ The solution is given by  

 y.x = – ∫ + )1(
1

2xx
.xdx = – ∫ + 21 x

dx = tan–1 x + c 

 When x = 1, y = 0 

 ∴ 0 = – tan–1 (1) + c ⇒ c = 
4
π . 

 ∴ xy = – tan–1 x + 
4
π .   

 

Sol.20 
→
a .

→
b  = 0 and 

→
a .

→
c  = 0 

 ⇒ 
→
a ⊥

→
b and

→
a ⊥

→
c  

 ∴
→
a  is ⊥ to the plane of 

→
b and

→
c  

 
→
a is parallel to 

→
b  × 

→
c  

 Let
→
a = k(

→
b  × 

→
c ), where k is a scalar. 

 ⇒  ||
→
a  = |k| ||

→→
× cb  = |k| ||

→
b  ||

→
c  sin 

6
π  

 ⇒ 1 = |k| 
2
1  ⇒ |k| = 2 ⇒ k = ±2 

 ∴ 
→
a  = ± 2 (

→
b  × 

→
c ). 

 

 

Sol.21 Equation of plane passing through (0, –1, –1) 

is  

 a(x – 0) + b(y + 1) + c(z + 1) = 0 …(i) 

 (i) passes through (4, 5, 1) and (3, 9, 4) 

 ⇒ 4a + 6b + 2c = 0 or 2a + 3b + c = 0   …(ii) 

 and 3a + 10b + 5c = 0         …(iii) 

 From (ii) and (iii), we get 

 
10–15

a  =
3–10

–b  = 
9–20

c    

 ⇒ 
5
a  = 

7
–b  = 

11
c  = k(say) 

 ∴ a = 5k, b= – 7k, c = 11k  …(iv) 

 Putting these values of a, b, c in (i) we get 

 5kx – 7k(y + 1) + 11k(z + 1) = 0 

 ⇒ 5x – 7y + 11z + 4 = 0 

 Putting the point (–4, 4, 4) in (v), we get 

 –20 – 28 + 44 + 4 = 0, which is satisfied 

 ∴The given points are co-planar and equation 

of plane is 5x – 7y + 11z + 4 = 0. 
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Sol.22 For any (a, b) ∈ N × N ; ab = ba 

 ⇒ (a, b)  R (a, b) Thus R is reflexive 

 Let (a, b) R (c, d) for any a, b, c, d ∈ N 

 ∴   ad = bc  

 ⇒ cb = da ⇒ (c, d) R (a, b) 

 ∴ R is symmetric  

 Let (a, b) R (c,d),d and (c, d) R (e, f) for a, b, 

c, d, e, f ∈ N 

 Then ad = bc and cf = de  

 ⇒  a d c f = b c d e or af = be ⇒ (a, b) R (e, f) 

 ∴  R is transitive 

 So R is an equivalence Relation 
 

 

Sol.23 P(A ∪ B) = P(A) + P(B) – P(A ∩ B)  

 ∴  P(A ∩ B) = P(A) + P(B) – P(A ∪ B) 

  = 0.5 + 0.6 – 0.8 = 0.3 

 P ⎟
⎠
⎞

⎜
⎝
⎛

B
A  = 

)(
)(

BP
BAP ∩    

       = 
6.0
3.0  = 

2
1  

 P ⎟
⎠
⎞

⎜
⎝
⎛

A
B  = 

)(
)(

AP
ABP ∩  

             = 
5.0
3.0  = 

5
3  

 

Sol.24 Let, number of executive class tickets to be 

sold, be x and that of economy class be y.  

 ∴ LPP becomes : Maximize Profit (P)  

  = 1000 x + 600y 

 Subject to : x ≥ 0, y ≥ 0 

   x + y ≤ 200 

   y ≥ 4x or 4x – y ≤ 0 

   x ≥ 20 

 For correct graph 

 

200

160

120

80

40

C(20, 80)

x = 20

A(20, 180)
B(40, 160)

40 80 120 160 200 x

y

x + y = 200
0

y = 4x 

 
 Getting vertices of feasible region as  

 A(20, 180), B(40, 160), C(20, 80) 

 Profit at A = Rs 128000 

 Profit at B = Rs 136000 

 Profit at C = Rs 68000 

 ∴ Max profit = Rs. 136000 for 40 executive 

and 160 economy tickets 
 

Sol.25 |A| = 2(–1) –1(4) + 3(1) = – 3 ≠ 0  
 ⇒ A–1 exists. 

 A–1 = 
||

1
A

 adjA 

 The cofactors are  
 A11 = – 1, A12 = – 4, A13 = 1 
 A21 = 5, A22 = 23, A23 = –11 
 A31 = 3, A32 = 12, A33 = – 6 

 adj A = 

T

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

6–123
11–235
14–1–

= 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

6–11–1
12234–
351–

 

 ∴ A–1 = 
||

1
A

 adj A = – 
3
1  

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

6–11–1
12234–
351–

 

 Given equations can be written as 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

127–
01–4
312

 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

z
y
x

 =  or A.X = B  

 ⇒ X = A–1.B 

 ∴ 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

z
y
x

 = – 
3
1

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

6–11–1
12234–
351–

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

2
3
3

 = 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

14
27–
6–

 

 ∴ x = –6,y = –27, z = 14. 
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Sol.26 In the figure, AD = DC = BC = 10 cm  
 DM ⊥ AB and CN ⊥ AB. 

 Q ΔADM   ΔBCN ⇒ AM = BN = x (say) 

 ∴  DM = 22 –10 x  

 Area of trapezium (A) = 
2
1  (AB + DC) × DM 

 = 
2
1  (10 + 10 + 2x) 2–100 x   

 = (10 + x) 2–100 x  

 Let S = A2 = (10 + x)2 (100 – x2) 

 
dx
dS  = 0  

 ⇒ (10 + x)2 (–2x) + (100 – x2) 2(10 + x) = 0 

 ⇒ (10 + x)2 (–2x + 20 – 2x) = 0 ⇒ x = 5 

 
2

2

dx
Sd = (10 + x)2 (– 4) + (20 – 4x) 2 (10 + x) < 0 

 at x= 5 
 

A B

CD

M N
 

 ∴ S is maximum when x = 5. 
 

Sol.27 I = ∫ )cos4–5(sin xx
I  dx  

 = ∫ )cos4–5(sin
sin

2 xx
x  dx 

 = ∫ )cos4–5)(cos–1(
sin

2 xx
x  dx  

  = – ∫ )4–5)(–1( 2 tt
dt , where cos x = t  

            ⇒ dt = – sin x dx  

 = – ∫ + )4–5)(1)(–1( ttt
dt  

 Let 
)4–5)(1)(–1(

1
ttt +

= 
t

A
–1

 + 
t

B
+1

 + 
t

C
4–5

 

 ⇒ 1 = A(1 + t) (5 – 4t) + B(1 – t) (5 – 4t) + C(1 – t2)
     ….(i) 

 Putting t = 1 in (i) we get A = 
2
1  

 Putting t = – 1 in (i) we get B = 
18
1  

 Putting t = 
4
5  in (i) we get C = – 

9
16  

 ∴ 
)4–5)(1)(–1(

1
ttt +

 = 
)–1(2

1
t

 + 
)1(18

1
t+

 

                 – 
)4–5(9

16
t

 

 ∴ I = – ⎥⎦
⎤

⎢⎣
⎡

+
+ ∫∫∫ t

dt
t

dt
t

dt
4–59

16–
118

1
–12

1  

   – cttt +⎥⎦
⎤

⎢⎣
⎡

×
+++ |4–5|log

49
17|1|log

18
1|–1|log

2
1–  

 

 =
2
1 log |1 – cosx | –

18
1 log | 1 + cos x |    

             –
9
4 log | 5 – 4 cos x | + c 

 

 

Sol.28 Equations of the curves are  

 x2 + y2 = 5 and y = 
⎭
⎬
⎫

⎩
⎨
⎧

>
<

1,1–
1,–1

xx
xx  …(i) 

 x2 + y2 = 5 is a circle with centre (0, 0) and 

radius 5 . These two curves intersect at  

C(2, 1) and D(–1, 2)  
 Required area = area of (EABCDE) 
 – area of (ADEA) – area of (ABCA) 

 = ∫
2

1–

2–5 x dx –  ∫
1

1–

)–1( dxx  – ∫
2

1

)1–(x dx  

 = 
2

1–

1–2

5
sin

2
5–5

2 ⎥
⎦

⎤
⎢
⎣

⎡
+

xxx –
1

1–

2

2
–

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡ xx   

               – 
2

1

2
–

2 ⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
xx  
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 = 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+×

⎭
⎬
⎫

⎩
⎨
⎧

+
5
1–sin

2
52

2
1–

5
2sin

2
51 1–1–  

– ⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛

2
1–1––

2
1–1  – ⎥

⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ 1–

2
1–)2–2(  

 

E 

D

y = 1 – x
(–1, 2)

C(2, 1)

y = x – 1

A(1, 0) B(2, 0)(–1, 0)
x' x

y 

y'  

 = 1 + 
2
5  sin–1

5
2 + 1–

2
5  sin–1 ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

5
1–  – 2 – 

2
1  

 = – 
2
1  +  

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

5
1–sin–

5
2sin

2
5 1–1–  

 

Sol.29 Lines 
1

1–
l

xx  = 
1

1–
m

yy = 
1

1–
n

zz  and  

 
2

2–
l

xx  = 
2

2–
l

yy  = 
2

2–
n

zz  are 

 Coplanar if 

222

111

121212 –––

nml
nml

zzyyxx
= 0 

 In this case 
521–
513–
01–2–

  

 = – 2(5 – 10) + 1 (–15 + 5) + 0 – 10 – 10 = 0 

 ∴ lines are coplanar  

 Equation of the required plane is 

521–
513–

5–1–3 zyx +
= 0  

 ⇒ 5x – 10 y + 5z = 0  

 ⇒ x – 2y +  z = 0. 


