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1. Immediately fill in the particulars on this page of the Test Booklet with Blue / Black Ball 

Point Pen. Use of pencil is strictly prohibited.  

2. The Answer Sheet is kept inside this Test Booklet. When you are directed to open the Test 
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4. The test Booklet consists of 105 questions of 3 marks each. The maximum marks are 315.  

5. There are three parts in the question paper. 

 The distribution of marks subjectwise in each part is as under for each correct response.  

 Part A ï Mathematics (105 marks) ï35 Questions  

 Part B ï Chemistry (105 marks) ï35 Questions  

 Part C ï Physics (105 marks) ï35 Questions  

6. Candidates will be awarded three marks each for indicated correct response of each 

question. One mark will be deducted for indicated incorrect response of each question.  

No deduction from the total score will be made if no response is indicated for an item in the 

Answer sheet. 

7. Use Blue / Black Ball Point Pen only for writing particulars / marking responses on Side-1 

and Side-2 of the Answer Sheet. Use of pencil of strictly prohibited.  

8. No candidate is allowed to carry any textual material, printed or written, bits of papers, pager, 

mobile phone, any electronic device, etc., except the Admit Card inside the examination hall / 

room. 

9. Rough work is to be done on the space provided for this purpose in the Test Booklet only. 
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booklet.  

10. On completion of the test, the candidate must hand over the Answer Sheet to the Invigilator 

on duty in the Room / Hall. However, the candidates are allowed to take away this Test 

Booklet with them. 

11. The CODE for this Booklet is D5.  Make sure that the CODE printed on Side-2 of the 

Answer Sheet is the same as that on this booklet. In case of discrepancy, the candidate should 
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PART-A 

MATHEMATICS  
Solutions of SET-D5 

Note: Questions with (*) mark are from syllabus of class XI. 
 

*1. The mean of the numbers a, b, 8, 5, 10 is 6 and the variance is 806Ö . Then which one of the following gives possible values 

of a and b?  

 (1) 6,1 == ba  (2) 4,3 == ba  (3) 7,0 == ba  (4) 2,5 == ba  

Sol.: Variance is 8.6

22

=ö
÷

õ
æ
ç

åä
-

ä

n

x

n

x
 and 6=ö

÷

õ
æ
ç

åä

n

x
 (given) 

 Ý 8.636
5

100256422

=-
++++ba

  Ý   0.34922 =++ba   Ý  2522 =+ba  

 Correct choice: (2)  
 

2. The vector kjia ĔĔ2Ĕ b++a=
d

 lies in the plane of the vectors jib ĔĔ+=
d

 and kjc ĔĔ+=
d

 and bisects the angle between b
d

 and 

c
d

. Then which one of the following gives possible values of a and b? 

 (1) 1,2 =b=a   (2) 1,1 =b=a  (3) 2,2 =b=a  (4) 2,1 =b=a  

Sol.: D ba
dd

,  and c
d

 are coplanar. Ý ][ cba
ddd

 = 0  Ý  2=b+a     é(i) 

 Also a
d

 bisects the angle between b
d

 and c
d

.  Ý ( )cba ĔĔ+l=
d

   Ý  
ö
ö

÷

õ

æ
æ

ç

å ++
l=

2

ĔĔ2Ĕ kji
a
d

  é(ii) 

 Comparing (ii) with kjia ĔĔ2Ĕ b++a=
d

, we get ,2=l \  a = 1 and 1=b , which also satisfies (i). 

 Correct choice: (2)  

3. The non-zero vectors ba
dd

, and c
d

are related by ba
dd

8=  and bc
dd

7-= . Then the angle between a
d

 and c
d

 is   

 (1) 
2

p
  (2) p (3) 0 (4) 

4

p
 

Sol.: Clearly a
d

 and c
d

 are anti parallel. 

 \ Angle between a
d

 and c
d

 is p. 

 Correct choice: (2)  

*4. The line passing through the points ( )a,1,5  and ( )1,,3 b  crosses the yz-plane at the point ö
÷

õ
æ
ç

å -

2

13
,

2

17
,0 . Then  

 (1) 4,6 == ba   (2) 2,8 == ba  (3) 8,2 == ba  (4) 6,4 == ba  

Sol.: Equation of given line in symmetric form is l=
-

-
=

-

-
=

-

-

a

az

b

yx

11

1

2

5
  é(i) 

 \ Any point on (i) can be ( ) ( )( )aab -l+l-+l- 1,11,25    é(ii) 

 D ö
÷

õ
æ
ç

å
-

2

13
,

2

17
,0  lies on (i)  Ý  

2

5
=l      é(iii) 

 Using (iii) in (ii) and comparing with given point we get 4,6 == ba   

 Correct choice: (1)  
 

5. If the straight lines 
3

3

2

21 -
=

-
=

- zy

k

x
 and 

2

13

3

2 -
=

-
=

- z

k

yx
 intersect at a point, then the integer k is equal to   

 (1) 2  (2) ï2 (3) ï5 (4) 5 

Sol.: D Two given lines are intersecting. 

 \ 0

23

32

211

=

-

k

k    Ý   5-=k  is the required integral value. 

 Correct choice: (3)  
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6. The differential equation of the family of circles with fixed radius 5 units and centre on the line y = 2 is  

 (1) ( ) ( )222
2252 --=¡- yyy    (2) ( ) ( )222

2252 --=¡- yyx  

 (3) ( ) ( )22 2252 --=¡- yyx   (4) ( ) ( )22 2252 --=¡- yyy  

Sol.: Equation of circle can be ( ) ( ) 252
22
=-+- yax   é(i) 

 Ý ( )yyxa ¡-+= 2      é(ii) 

 Using (ii) in (i), we get ( ) ( )222
2252 --=¡- yyy  

 Correct choice: (1)  
 

7. Let a, b, c be any real numbers. Suppose that there are real numbers x, y, z not all zero such that cxazybzcyx +=+= ,  and 

aybxz += . Then abccba 2222 +++  is equal to  

 (1) 0  (2) 1 (3) 2 (4) ï1 

Sol.: According to given condition 0

1

1

1

=

-

-

--

ab

ac

bc

   Ý  12222 =+++ abccba  

 Correct choice: (2)  
 

8. Let A be a square matrix all of whose entries are integers. Then which one of the following is true? 

 (1) If det 1°=A , then 1-A  exists and all its entries are integers  

  (2) If det 1°=A , then 1-A  need not exist 

 (3) If det 1°=A , then 1-A  exists  but all its entries are not necessarily integers 

 (4) If det 1°̧A , then 1-A  exists and all its entries are non-integers 

Sol.: Obviously (1) is the correct answer. 

 Correct choice: (1)  
 

*9. The quadratic equations 062 =+- axx  and 062 =+-cxx  have one root in common. The other roots of the first and 

second equations are integers in the ratio 4 : 3. Then the common root is  

 (1) 3  (2) 2 (3) 1 (4) 4 

Sol.: Let the roots of 062 =+- axx  be a, 4b and the roots of 62 +-cxx  = 0 be a, 3b 

 \ 64 =b+a  é(i) 

  a=ab4  é(ii) 

  c=b+a 3  é(iii)   

 and   63 =ab  é(iv) 

  (ii) and (iv)  Ý  8=a  

 \ 1st equation reduces to 0862 =+- xx  

 Clearly 2=a  and 1=b  

 \ Common root is 2. 

 Correct choice: (2)  

 

*10. How many different words can be formed by jumbling the letters in the word MISSISSIPPI in which no two S are adjacent? 

 (1) 4
7.8.6 C   (2) 4

8
4

6 ..7 CC  (3) 4
7

4
6 ..8 CC  (4) 4

8.7.6 C  

Sol.: 1M, 4Iôs and 2Pôs can be arranged by 
!2!4

!7
 and in the 8 gaps 4 S can arranged with 4

8C  ways, so total ways are 

4
8

4
6 ..7 CC  

 Correct choice: (2)  
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11. Let dx
x

x
I ñ=

1

0

sin
 and dx

x

x
J ñ=

1

0

cos
. Then which one of the following is true? 

 (1) 
3

2
<I  and 2>J   (2) 

3

2
>I  and 2<J  (3) 

3

2
>I  and 2>J  (4) 

3

2
<I  and 2<J  

Sol.: We know that 1
sin

<
x

x
, when ( )1,0Íx  Ý  x

x

x
<

sin
  Ý  

3

2sin
1

0

<ñx

x
 

 Again 
xx

x 1cos
<  when ( )1,0Íx    Ý 2

cos
1

0

<ñx

x
 

 Correct choice: (4)  
 

12. The area of the plane region bounded by the curves 02 2 =+ yx  and 13 2 =+ yx  is equal to   

 (1) 
3

2
  (2) 

3

4
 (3) 

3

5
 (4) 

3

1
 

Sol.: 02 2 =+ yx   Ý  
2

2 x
y -=  parabola  

 13 2 =+ yx   Ý  ( )1
3

12 --= xy  parabola  

 Solving equation of two parabolas simultaneously, we get  x = ï2; 1°=y  

 Area of the region ABCA 

 

A 

D 

(ï2, ï1) 

B 

(ï2, 1) 2

2 x
y -=  

(ï2, 0) 
C 

( )1
3

12 --= xy  

 

 ( ) ( )
3

2
1

3

1

3
1312

1

0

31

0

2

1

0

22 =-=-=-=+--= ññ y
y

dyydyyy  

 Hence area of region bounded by given curves is equal to 
3

4
. 

 Correct choice: (2) 

 

13. The value of ñ
ö
÷

õ
æ
ç

å p
-

4
sin

sin
2

x

dxx
 is   

 (1) cxx +ö
÷

õ
æ
ç

å p
-+

4
sinlog    (2) cxx +ö

÷

õ
æ
ç

å p
--

4
coslog   

 (3) cxx +ö
÷

õ
æ
ç

å p
-+

4
coslog   (4) cxx +ö

÷

õ
æ
ç

å p
--

4
sinlog  

Sol.: Let tx =
p
-

4
  Ý  tx +

p
=

4
 

 dtdx=  

 \ ( ) cttdttdt
t

t

dx

x

x
e ++=+=
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-

ñññ sinlogcot1
sin

4
sin

2

4
sin

sin
2  

    cxxcxx ee +ö
÷

õ
æ
ç

å p
-+=+ö

÷

õ
æ
ç

å p
-+

p
-=

4
sinlog

4
sinlog

4
 

 Correct choice: (1)  
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*14. The statement ( )pqp ­­  is equivalent to   

 (1) ( )qpp Ø­   (2) ( )qpp ª­  (3) ( )qpp ­­  (4) ( )qpp Ù­  

Sol.:  

p  q  qpÙ  pq­  ( )pqp ­­  ( )qpp Ù­  

T T T T T T 

T F T T T T 

F T T F T T 

F F F T T T 
 

 Correct choice: (4)  
 

15. The value of ö
÷

õ
æ
ç

å
+ --

3

2
tan

3

5
coseccot 11  is  

 (1) 
17

4
  (2) 

17

5
 (3) 

17

6
 (4) 

17

3
 

Sol.: 

ö
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ö
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÷
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å
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÷
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å
+ö
÷

õ
æ
ç

å -----

3

2
.

4

3
1

3

2

4

3

tancot
3

2
tan

4

3
tancot

3

2
tan

3

5
coseccot 11111  

 
17

6

17

6
cotcot

612

89
tancot 11 =ö

ö
÷

õ
æ
æ
ç

å
ö
÷

õ
æ
ç

å
=ö
ö
÷

õ
æ
æ
ç

å
ö
÷

õ
æ
ç

å

-

+ --  

 Correct choice: (3)  

 
 

 Directions: Questions number 16 to 20 are Assertion-Reason type questions. Each of these questions contains two 

statements: Statement-I (Assertion) and Statement-2 (Reason). Each of these questions also has four alternative choices, only 

one of which is the correct answer. You have to select the correct choice. 

 

16. Let A be a 2 × 2 matrix with real entries. Let I be the 2 × 2 identity matrix. Denote by tr(A), the sum of diagonal entries of A. 

Assume that IA =2 . 

 Statement-1: If IA¸  and IA -̧ , then 1det -=A . 

 Statement-2: If IA¸  and IA -̧ , then () 0tr ¸A . 

 (1) Statement-1 is true, Statement-2 is true; Statement -2 is not  a correct explanation for Statement-1. 

  (2) Statement-1 is true, Statement-2 is false. 

 (3) Statement-1 is false, Statement-2 is true. 

 (4) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1. 

Sol.: Let ù
ú

ø
é
ê

è
=

dc

ba
A  

 IA =2   Ý  12 =+bca , 12 =+dbc , ( ) ( ) 0,0 =+=+ cdabda  

 Out of all possible matrices if we consider ù
ú

ø
é
ê

è

-
=

10

01
A , then Atr  = 0. 

  Ý Statement-2 is wrong. 

 Again if ,IA °̧  then 1-=A   

 Ý  Statement-1 is correct.  

 Correct choice: (2)  
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*17. Let p be the statement ñx is an irrational numberò, q be the statement ñy is a transcendental numberò, and r be the statement 

ñx is a rational number iff y is a transcendental numberò. 

 Statement-1: r is equivalent to either q or p. 

 Statement-2: r is equivalent to ( )qp ~~ ª . 

 (1) Statement-1 is true, Statement-2 is true; Statement -2 is not a correct explanation for Statement-1. 

  (2) Statement-1 is true, Statement-2 is false. 

 (3) Statement-1 is false, Statement-2 is true. 

 (4) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1. 

Sol.: p : x is an irrational number 

 q : y is a transcendental  number 

 r : x is a rational number iff y is a transcendental number    

 Ý   qpr ª~:  

   pqs or:1  

   ( )qps ~~:2 ª  

 

p  q  p~  q~  
qp

r

ª~
 

pq

s

or

1  
qp ~ª  

( )qp

s

~~

2

ª
 

T T F F F T F T 

T F F T T T T F 

F T T F T T T F 

F F T T F F F T 

 Clearly 1s  and r  are not equivalent Ý  Statement-1 is false. 

 Also 2s  and r  are not equivalent Ý  Statement-2 is also false. Hence none of the option is correct. 

 

*18. In a shop there are five types of ice-creams available. A child buys six ice-creams. 

 Statement-1: The number of different ways the child can buy the six ice-creams is 5
10C . 

 Statement-2: The number of different ways the child can buy the six ice-creams is equal to the number of different ways of 

arranging 6 Aôs and 4 Bôs in a row. 

 (1) Statement-1 is true, Statement-2 is true; Statement -2 is not a correct explanation for Statement-1. 

  (2) Statement-1 is true, Statement-2 is false. 

 (3) Statement-1 is false, Statement-2 is true. 

 (4) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1. 

Sol.: Statement-1: Number of ways = number of non negative integral solutions of the equation  654321 =++++ TTTTT  

 =  

 \ Statement-1 is wrong. 

 Statement-2: Number of different ways of arranging 6Aôs and 4 Bôs in a row =  

 \ Statement-2 is correct.   

 Correct choice: (3)  
 


