
 

 

 

 

 

 

 

 

 

 
 

MATHEMATICS P-H-A PRE-HALFYEARLY ASSESSMENT) 1st 
ANSWER KEY & SOLUTIONS 

General Instructions:            M.M : 80 
1. The question paper comprises of four sections, A, B, C & D. 2. All questions are compulsory. 
3. Section A Q1 to 6 are 1 mark each     4. Section B Q7 to 12 are 2 marks each. 
5. Section C Q13 to 22 are 3 marks each.   6. Section D Q23 to 30 are 4 marks each.  
7. Do proper numbering of Answer in copy  & Draw Neat Diagrams 8. Attempt All sections & Q's in sequential order 

 

SECTION ï A 

Solution 1. We have: 
3 2 3 3 2 ( 2) 9 4 13

2 3 6 6 6

- ³ - ³ - +
- = = = 

  First rational number between 
2

3

-
 and 

3

2
=

2 13 20 13 7

3 6 5 30 30

- - + -
+ = =
³

 

  Second rational number between 
2

3

-
 and 

3

2
=

7 13 7 13 6

30 30 30 30

- - +
+ = =  

  Third rational number between 
2

3

-
 and 

3

2
=

6 13 19

30 30 30
+ =  

  Fourth rational number between 
2

3

-
 and 

3

2
=

19 13 32

30 30 30
+ =   

Solution 2: -  

Draw a right triangle OAB such that OA = 1, AB = 1 and AB̂OA. 

Then, join OB. Which O as centre and OB as radius, drew an arc  

to intersect the number line at C. Then, C represents2 . 

    

Solution 3: - Points are shown here: 

  Figure obtained is a square. 

  All sides are equal.  

 

Solution4: - Let the angle be x. 

  \  Complement of angle =  90Á ī x  

    Supplement of angle =  180Á ī x 

  By the given condition,  

      90Á ī x =  
1

(180 )
3

xo-  

  or          3(90Á ī x) =  180Á ī x  

  or           2x =  90° 

  or            x =  45° 

   \           Required angle =  45° 

 

Solution 5: - In æs ADC and ABC, AC is common.  

     ÏDAC  =  ÏBAC, ÏDCA = ÏBCA (Given) 

  So,    æADC  @  æABC   (ASA rule) 

  \ AB = AD and BC = CD   (CPCT) 

 

 



 

 

Solution 6: -    s = 
11 60 61 132

66
2 2

m m m
+ +

= =  

   Area of triangle = ( )( )( )s s a s b s c- - - 

      = 66(66 11)(66 60)(66 61)- - -  

      = 66 55 6 5³ ³ ³ = 330 m
2
 

 

SECTION ï B 

Solution 7: -  p(z)  =  3z
2
 ï 4z + 17  

   p(3) = 3(3)
2
 ï (4 ×3) + 17  

    = (3×9) ï 12 + 17   = 27 ï 12 + 17  = 15 + 17 . 
 

Solution 8: -  (0, 0)  

Solution 9: -  II  

Solution 10:-     Ï1 = Ï2    (Given) 

    Ï1 + ÏDAC = Ï2 + ÏDAC 

  \               ÏBAC =ÏEAD    eqn. (i) 

  Given that:                 BD = CE 

           BD + DC = CE 

          BC = DE    eqn. (ii ) 

         ÏB = ÏE  (Given) eqn. (iii )  

  From (i), (ii) and (iii), 

     æABC = æAED    (By AAS rule) 
 

Solution 11:- Let         x = 4.035 

  i.e.,  = 4.0353535é 

  Now,      10x = 40.353535é  é (i)  [Multiplying both the sides by 10]  

  and  1000x = 4035.353535 é (ii )  [Multiplying both the sides of (i) by 100] 

  subtracting (i) and (ii ), we get 

     990x = 3995 

  or          x = 
3995 799

990 198
=      

 

Solution 12: -  s = 
8 15 17

2
cm

+ +
 =   

40
20

2
cm cm=  

  Area of triangular plate = ( )( )( )s s a s b s c- - - 

      = 20 12 5 3³ ³ ³  

      = 60 cm
2
 

  Weight of plate per sq. cm =  
96

60
 = 1.6 g. 

 

SECTION ï C 

Solution 13: -  given expression = 
3 4 5 3 2 4 5 3

4 5 3 4 5 3 4 5 3 4 5 3

+ -
³ + ³

- + - -
 

  = 
( )

( ) ( )
( )
( ) ( )

2 2 2 2

3 4 5 3 4 5 3

4 5 3 4 5 3

+ -
+

- -
  

  = 
12 5 3 8 5 2 3

80 3 80 3

+ -
+

- -  
= 

12 5 3 8 5 2 3

77

+ + -
  = 

20 5 3
.

77 77
+  

 

 

 

 

 

 



 

Solution 15: -  2 33 4 3 1x x x- - -(3x
2
 ï x

2
 ï x ï 4 

     3x
4
 ï 3x

2
 

   ī      + 

           ī x
3
 ï 3x ï 1 

           ī x
3
 + x

2
 

           +     ī   

             ī x
2
 ï 3x ï 1 

       ī x
2
 + x 

                  +     ī   

              ī 4x ï 1   

              ī 4x + 4  

                         +      ī   

           ī 5  

 

Solution15: - Let      f (x)  = x
19

 + 1 

  (x + 1) is factor, if f (ī1) = 0 

  Now,   f (ī1) = (ī1)
19

 + 1= 0. Hence, (x + 1) is a factor of x
19

 + 1. 

 

  So, quotient = 3x
3
 ï x

2
 ï x ï 4 and remainder = 5 

 

Solution 16:-                 ÏBOD  =ÏAOC (Given opposite angles) 

                   ÏBOE = 40°  (Given) 

  \               ÏAOC  = 40° 

  Also,          ÏAOC +ÏBOE = 70°  (Given) 

  So,           40° +ÏBOE = 70° 

  Ý                              ÏBOE = 70Á ī 40Á = 30Á 

  But,        ÏDOB +ÏBOE +ÏEOC = 180°  (Angles formed on a straight line)  

  Ý     40° + 30° + ÏEOC = 180° 

  Ý              ÏEOC = 180Áī 40Á ī 30Á = 110Á 

  So,              reflex ÏEOC = 360Á ī 110Á = 250Á 

 

Solution 17: - Let y = 3k and z = 7k. 

  Also,   AB || CD and CD || EF 

  So,    AB || EF 

  So,            x = z (Alternate interior angles) 

  Therefore,           x = 7k 

  Also,      x + y = 180° (Interior angles on same side of transversal)  

  So,             7x + 3k = 180°   k = 18° 

  So, x = 7 × 18° = 126°; y = 3 × 18° = 54°; z = 126°  

 

Solution18: - Produce AD to meet BC at point E.  

  In æ AEB, we have:  
   

                ÏA +  ÏB + ÏAEB = 180° (Angle sum property) 

  Thus,                45° +  35° + ÏAEB = 180° 

                  ÏAEB = 100° 

  Now,         ÏAEB + ÏAEC = 180° 

  So,             100° +ÏAEC = 180° 

                  ÏAEC = 80° 

  or                         ÏDEC = 80°  é (i) 

  Now in æDEC, 

      ÏDEC + 50° = x 

  Hence,             x = 80° + 50° = 130°  [By using (i)]  

  

 

 

 



 

Solution 19: - In the given figure, C lies between A and B. if AB is a whole, AC is a part of AB. 

  According to Euclidôs axiom (5), which states that the whole is greater than the part,  

      AB > AC. 
 

Solution 20: -  
3 2

5 3
4 5 3 4 5 3

a b+ = +
- +  

  or 

( )
( )( )

( )
( )( )

3 4 5 3 2 4 5 3
5 3

4 5 3 4 5 3 4 5 3 4 5 3
a b

+ -
+ = +

- + + -  

   

12 5 3 3 8 5 2 3
5 3

77
a b

+ + -
= +

 

   

20 1
5 3 5 3

77 77
a b+ = +

 
  Comparing the two sides, we have: 

   

20 1
, .

77 77
a b= =

 

 

  

Solution 21: -  ax
2
 + (4a

2
 ï 3b)x ï 12ab 

   = ax
2
 + 4a

2
x ï 3bx ï 12ab.  

   = ax + (x + 4a) ï 3b (x ï 4a)    

   =  (x + 4a) (a x ï 3b).  

 

Solution 22: -         s = 
50 80 120

2

+ +
 = 125 m 

          Area of the park = ( )( )( )s s a s b s c- - - 

      = 125(125 50)(125 80)(125 120)- - -  

      = 375 15m
2
 

   \ Area for grass = 375 15m
2
 

   Length of the wire needed for fencing 

      = (250 ï 3) m = 247 m 

            Cost of fencing =  20 Ĭ 247 =  4940 

 

Solution 23: -       x = 3 +2 2  

       
1 1

3 2 2x
=
+

 =  
1 (3 2 2)

3 2 2(3 2 2)

³ -

+ -
 

  Ý                    
1

x
 = 

3 2 2

9 8

-

-
 = 3 ī2 2  

  Ý    
1

x
x
-  = (3 +2 2 ) ï (3 +2 2 ) 

  Ý    
1

x
x
-  = 4 2  

  Ý             
3

1
x

x

å õ
-æ öç ÷

 = 128 2. 

 

Solution 24: -   Draw AE || BC through A. 

  So,  ABCE is a parallelogram. 

   Ý   AE = BC = 13 cm and DE = 25 ï 10 = 15 cm. 

  Draw AF  CD. 

  For æADE 

               

 

 

 

 



  s  = 
14 15 13 42

21
2 2

cm cm cm
+ +

= =  

  Area of æADE  = ( )( )( )s s a s b s c- - -
  

= 21(21 14)(21 13)(21 15)- - -  
 

     = 21 7 8 6+ + +  = 84 cm
2
 

  So,  
     

1

2
× base × height = 84 cm

2
  

  So,   
         

1

2
× 15 × height = 84 cm

2
 

  or,   height = 
84 2

15
cm

³
 

      = 11.2 cm      

 

Solution 25: -          a + b + c  = 10 and a
2
 + b

2
 = 58 

  Also,             (a + b)
2
 = a

2
 + b

2
 = 2ab 

  So        10
2
 = 58 + 2ab 

  or        ab = 21 

  Now,           (a + b)
3
 = a

3
 + b

3
 + 3ab (a + b) 

  So,      10
3
 = a

3
 + b

3
 + 3 × 21 × 10 

  or    1000 = a
3
 + b

3
 + 630 

  or     1000 ï 630  = a
3
 + b

3
 

  i.e.,      370 = a
3
 + b

3
  

 

Solution 26: -  Let ABC be a triangle whose angles are 5x, 6x and 7x. 

  Through A, draw a line PQ parallel to BC. 

  Then,              ÏPAB   =ÏABC (Alternate angles of PQ || BC) é (i) 

              ÏQAC   = ÏACB (Alternate angles of PQ || BC) é (ii) 

  ButÏPAB +ÏBAC +ÏQAC = 180°  (7PAQ is a line)    

  \  ÏABC +ÏBAC +ÏACB = 180° 

  i.e., the sum of all the three angles of a triangle is 180°. 

  Now, putting the value of angles in equation (3), we get 

       5x + 6x + 7x = 180° 

  or                   18x = 180° 

  or            x = 
180

10
18

o
o= =  

  Ý   ÏABC =7x = 7× 10  = 70° 

   ÏBAC = 6x = 6× 10  = 60°  

   ÏABC = 5x = 5× 10  = 50° 

 

Solution 27:-               ÏDOB = ÏDOC + ÏCOB 

  But,              ÏDOB = 87° 

  So,        ÏDOC + ÏCOB = 87° 

  Similarity,       ÏCOB + ÏBOA = 82° 

  But,             ÏBOA = 35° 

  So,               ÏCOB + 35° = 82° 

  or,     ÏCOB + 35Á ī 35Á = 82° - 35°  (Subtracting equal things  

          ÏBOA = 35° from both sides) 

  or,             ÏCOB  = 47° 

  Subtracting equal things (ÏCOB + 47°) from each side of equation (1), the two sides will 

  remain equal. So, 

                ÏDOC + ÏCOB ï ÏCOB  = 87° ï 47°   

  or,              ÏDOC = 40° 

  i.e.,              ÏCOD = 40°  

  

 

 

 

 



 

 

Solution 28: - In æPQR, 

              ÏQPR = 180Á ī (50Á + 30Á) (Angle sum property of a triangle) 

  or            ÏQPR = 108Á ī 80Á = 100Á 

              ÏQPT = 
1

QPR
2
Ï   

  \            ÏQPT = 
1

100
2

o³ = 50° 

   ÏQ + ÏQPS = ÏPST  (Exterior angle property of a triangle) 

    50° + ÏQPS = 90° 

  or            ÏQPS = 90Á ī 50Á = 40Á 

  \          x = ÏQPT ī ÏQPS  

     = 50Á ī 40Á = 10Á       

 

 

Solution 29: - Given: In æABC, the bisectors of ÏABC and ÏACB meet at a point O. 

  To prove:            ÏBOC = 
1

90
2

Ao+ Ï   

  Proof: In æABC, 

         ÏA + ÏB + ÏC = 180° (Angle sum property of triangle) 

      ÏA + 2Ï1 + 2Ï2 = 180°  (BO and CO are the bisectors ofÏB and ÏC respectively) 

  So,            
1

1 2
2

AÏ +Ï +Ï = 
1

180 90
2

o o³ =  

  or         Ï1 + Ï2 = 
1

90
2

Ao- Ï  

  In æBOC,  

      Ï1 + Ï2 +ÏBOC = 180 ° (Angle sum property of a angle) 

  So,    
1

90
2

Ao- Ï+ÏBOC = 180° 

  So,            ÏBOC = 180Á ī 
1

90
2

Ao- Ï   

  or            ÏBOC = 
1

90
2

Ao- Ï  

  Hence, proved.  

 

Solution 30: - æAOB is right triangle with ÏO = 90° 

  So,        AB
2
 = 12

2 
+ 5

2
 = 13

2
 

  Ý          AB = 13 cm 

  Now, for æABC, 

               s = 
14 13 15

2

+ +
cm = 21 cm 

  So,         ar(æABC) = 21 (21 14)(21 13)(21 15)³ - - - cm
2
 

       = 21 7 8 6³ ³ ³ cm
2
 

       = 7×3×4 cm
2
 = 84 cm

2
  

  Also,   ar(æAOB) = 
1

2
× 12 × 5 cm

2
 = 30 cm

2
 

  So, area of shaded region  = (84 ï 30) cm
2 
= 54 cm

2
 

  


