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JINJA JOINT EXAMINATIONS  BOARD 

MOCK EXAMINATIONS 2019  

MAKING GUIDE 2019 FOR  

P425/1 PAPER 1 MATHEMATICS 

SECTION A (40 MARKS) 

1. cos(450 − 𝑥) = 2 sin(300 + 𝑥); −180 ≤ 𝑥 ≤ 1800 

cos 450 cos 𝑥 − 2 sin 450 sin 𝑥 = 2 sin 30 cos 𝑥 + 2 cos 400 sin 𝑥              M1 

cos 450 cos 𝑥 − 2 sin 300 cos 𝑥 = 2 cos 300 sin 𝑥 + 2 sin 450 sin 𝑥 

 cos 𝑥 [2 cos 450 − 2 sin 300] = sin 𝑥 [2 cos 300 + sin 450] 

 ∴ sin 𝑥 [2 cos 300 + sin 450] =  cos 𝑥 [2 cos 450 − 2 sin 300]           M1 

   tan 𝑥 =  
cos 450−2 sin 300

2𝑐𝑜𝑠300+𝑠𝑖𝑛450            M1 

   tan 𝑥 =  −0.1201 

   𝑥 =  𝑡𝑎𝑛−1(−0.1201)                                                          M1 

   𝑥 =  −6.80, 173.2           A1 

05 

2. 
2𝑥2−7𝑥−4

3𝑥2−14𝑥+11
> 2 

2𝑥2 − 7𝑥 − 4

3𝑥2 − 14𝑥 + 11
− 2 > 0 

4𝑥2+4𝑥+26

3𝑥2−14𝑥+11
< 0          M1 

(𝑥 − 2)(4𝑥 − 13)

(𝑥 − 1)(3𝑥 − 11)
< 0 

Critical values ; 

𝑥 = 2, 𝑥 =
13

4
, 𝑥 = 4 , 𝑥 =

11

3
.          B1 

 𝑥 < 1 1 < 𝑥 < 2 
2 < 𝑥 <

13

4
 

13

4
< 𝑥 <

11

3
 𝑥 >

11

3
 

(𝑥 − 2) − − + + + 

(4𝑥 − 13) − − − + + 

(𝑥 − 1) − + + + + 

(3𝑥 − 11) − − − − + 

(𝑥 − 2)(4𝑥 − 13) + + − + + 

(𝑥 − 1)(3𝑥 − 11) + − − − + 
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(𝑥 − 1)(4𝑥 − 13)

(𝑥 − 1)(3𝑥 − 11)
 

+ − + − + 

B1 

The solution set is1 < 𝑥 < 2and 
13

4
< 𝑥 <

11

3
 .                                                  A1 A1 

05 

 

 

3.  2

0



xcox 2𝑑𝑥 

∴ 𝑥𝑐𝑜𝑠𝑥2 =
1

2

𝑑

𝑑𝑥
(𝑠𝑖𝑛𝑥2)        M1 

    ⇒  2

0



xcox 2𝑑𝑥 = 
 2

0 2

1


dx

d
(𝑠𝑖𝑛𝑥2)𝑑𝑥      M1 

 √
𝜋

2
 

      = ½ 𝑠𝑖𝑛𝑥2                                                  M1 

 0 

     = ½ 𝑠𝑖𝑛 (√
𝜋

2
)

2

−
1

2
sin(0)2       M1 

     = )4(
2

1
  

    ∴
2

1
cos2

0

2 = dxxx


                                       A1 

  05 

4. (i)      𝑥2 + 𝑦2 − 2𝑥 − 8𝑦 − 8 = 0 

 Let (𝑎, 𝑏) be the centre 

 Comparing: 

 𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑡𝑦 + 𝑐 = 0 

 𝑥; 

  2𝑔 = −2 ,   ⟹ 𝑔 =  −1 

  But; 

   𝑎 =  −𝑔 
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   𝑎 = −(−1) 

   𝑎 = 1either 

  𝑦; 
   2t = −8                                                                                         B1 

   t  =−4       or 

  But  

   𝑏 =  −𝑓 

   𝑏 = −(−4) 

   𝑏 = 4                                                                                            B1 

  ∴ cetre is the point (1, 4)            A1 

 (ii)    Distance between centre and point A 

  t = √(1 + 5)2 + (4 + 4)2                                                                     B1 

  t = 10 units 

  shortest distance , d 

  d = |t – r|            M1 

  d = |10 – 5| 

  d = 5 units           A1 

            06 

5.  Let 𝑥 be the number of committees. 

                                 B1                       B1 

 ⟹   𝑥 =  3𝑐3 × 5𝑐3 + 3𝑐2 × 5𝑐4      M1 

   𝑥 = 10 + 15 

   𝑥 = 35 committees      A1 

           04 

6. 𝑐𝑜𝑠2𝑥
𝑑𝑦

𝑑𝑥
=  𝑒𝑥𝑐𝑜𝑠𝑒𝑥 + 3𝑥;     𝑦(𝜋

2⁄ ) = 3 

𝑑𝑦

𝑑𝑥
=  𝑒𝑥 + 3𝑥𝑠𝑖𝑛𝑥 

 =dx
dx

dy (𝑒𝑥 𝑑𝑥 + 3𝑥𝑠𝑖𝑛𝑥)𝑑𝑥 

y =  𝑒𝑥𝑑𝑥 + 3  𝑒𝑥𝑑𝑥 + 3  𝑥𝑠𝑖𝑛𝑥 𝑑𝑥 

y =    𝑒𝑥 + 3  𝑥𝑠𝑖𝑛𝑥 𝑑𝑥 

 xdxx sin
 

x=4         ,       = xdxv sin  

1=
dx

dy
xv cos−=  
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 +−= xdxxxdxx coscossin                                                            M1 

 +−= xxxxdxx sincossin  

y = 𝑒𝑥 + 3(−𝑥𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥) + 𝑐. 

  y = 𝑒𝑥 + −3𝑥 𝑐𝑜𝑠𝑥 + 3𝑠𝑖𝑛𝑥 + 𝑐                                                      B1 

  when𝑥 =  𝜋
2⁄ , 𝑦 = 3 

  ⟹ 3 =  𝑒
𝜋

2 − 3 ×
𝜋

2
𝑐𝑜𝑠

𝜋

2
+ 3𝑠𝑖𝑛

𝜋

2
+ 𝑐                                            M1 

        3 = 𝑒
𝜋

2 + 3 + 𝑐 

   𝑐 =  𝑒
𝜋

2         B1 

  ∴ 𝑦 =  𝑒
𝜋

2 − 3𝑥𝑐𝑜𝑠𝑥 + 3𝑠𝑖𝑛𝑥     A1 

           05 

 

 

7. Cartesian equation of line:
4

3

2

2

2

4 +
=

−
=

+ Zyx
,  P (0, 6, 0) 

∴ 𝒓 =  (
−4
   2
−3

) + 𝑡 (
   2
−2
   4

) 

⟹  MP = (
0
6
0

) −  (
−4 + 2𝑡
2 − 2𝑡
3 − 4𝑡

)     B1 

                              MP = (
−4 + 2𝑡
2 − 2𝑡
3 − 4𝑡

) 

  But     MP𝒃 = 0  

  (
−4 + 2𝑡
2 − 2𝑡
3 − 4𝑡

) (
   2
−2
   4

) = 0      M1 

   2(4 + 2𝑡) +  −2(−2 + 2𝑡) + 4(3 − 4𝑡) = 0 

   8 – 4t + 4 + 4t + 12 – 12t = 0 

   12 + 12 – 12t = 0 

   −12t = −24 

   t = 
−24

−12
        B1 

   t = 2. 

  ∴ MP = (
    0
    2
  −5

)     

 

 Distance of point C (0, 6, 0) from the line.   
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 ⟹     | MP|    = √(0)2 + (2)2 + (−5)2      M1 

  | MP|     = √29 units.        A1 

            05 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.  2cos1+=x sin=y        

2cos2=x  




sincos4−=
d

dx



cos=

d

dy
     M1 M1 

  Using: 

  
dx

d

d

dy

dx

dy 


:=  

        = 



sincos4

1
cos

−
  

  
sin4

1−
=

dx

dy
         B1 

  But 
dx

d

dx

dy

d

d

dx

yd 










=

2

2

 

  
 cossin4

1

sin4

1
2

2

−







 −
=

d

d

dx

yd
 

  ( )



cossin

1
cotcos

16

1
ec−=       M1 

  
3

sin

1

16

1







−
=


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3

4 







=

dx

dy
         B1 

            05 

  

  

 

 

 

 

 

 

 

SECTION B 

 

9. (a)  13710 =+− zyx                         (i) 

334 −=−+ zyx                             (ii) 

32 −=−+− zyx                             (iii)  

 Method:  Elimination  

(i)              (ii)  
16614 =+− zy  

857 −=− zy                                 (iv)     M1 

(i) +            (ii) 

1668 =+− zy         M1 

534 −=+ zy                                      (v) 

3 (iv)             5(v) 
1+=y  

 From (iv): 
   857 −=− zy  

   85)1(7 −=− z         M1 

   3=− z  

  From (i)  
  13710 =+− zyx  

  13)8(7)1(10 =+−x         M1 

  2=x  

  1113−=x  

  2=x  
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        A1 A1A1 
  ,2=x ,1=y 3=z  

 

(b)    ?)( =xP ?)( =xg 145)( 2 −−= xxxf  

 Using: 
  )()()()( xRxfxgxP +=  

   But .52)( += xxR  

   52)7)(2)(()( ++−+= xxxxxgxP     M1 

(i) Let .7=x  

572)77)(27)(7()7( ++−+= gP    M1 

514)7( +=P  

19)7( =P  

The remainder is 19.     A1 

(ii) Let 2−=x  

 522)72)(22)(2()2( ++−−+−−=− gP   M1 

    54)2( +−=−P  

    1)2( =−P  

The remainder is 1.     A1 

        12 

 

 

10. (a)            )sin(cos3sin4  −=− R  

 sincoscossincos3sin4 RR −=−  

Compering: 

sin ; 

4sin =R                          (i) 

cos ; 

 3cos =R                          (ii) 

Value of R 

           (i)2  +   (ii)2 
2222 )3()4()cos()sin( +=+  RR      M1 

  916cossin 222 +=+ R  

252 =R  

5=R         B1 

Size of angle,   

(i) ÷ (ii) 

3

4

cos

sin
=





R

R
 

3

4
tan =  
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







= −

3

4
tan 1

        B1 

= 1.53  

 

 
   )1.53sin(5cos3sin4 −=−   

  Solving the equation 02cos3sin4 =+−   

02)1.53sin(5 0 =+−         M1 

  
5

2
)1.53sin( 0 −
=−  

  






 −
=− −

5

2
sin)1.53 10        M1 

 =− 4.336,6.2031.53 0  

= 5.389,7.256  

  = 7.256         A1 

    

 

 

 

 

 

   (b)        

 From the sine rule 

  LHS 

  
CRBRAR

CRBRAR

cba

cba

sin2sin2sin2

sin2sin2sin2

++

−+
=

+−

−+
   M1 

 

  
CBA

CBA

sinsinsin

sinsinsin

+−

−+
=  

 

    








 −







 +
−








 −







 +
+

=

2
sin

2
cos2

2
cos

2
sin2

2
sin

2
2

22
sin2

CBCBAA

CBCB
COS

A
COS

A

 M1 
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






 −







 +
−








 −







 +
+

=

2
sin

2
cos

2
cos

2
sin

2
sin

222
sin

CBCBAA

CBCB
COS

A
COS

A

 

 

  But A + B + C = 1800 

   A = 180 – ( B + C) 

   






 +
−=

2
90

2

0 CBA
 

   














 +
−=

2
90sin

2
sin 0 CBA

 

   






 +
=

2
cos

2
sin

CBA
      B1 

  Also; 

   














 +
−=

2
90cos

2
cos

CBA
 

   






 +
=

2
sin

2
cos

CBA
      B1 

 

  =
+−

−+

cba

cba








 −







 +
−







 +







 +








 −







 +
+







 +







 +

2
sin

2
cos

2
sin

2
cos

2
sin

2
cos

2
sin

2
cos

CBCBCBCB

CBCBCBCB

 

 

 

 

 

 

  








 −
−







 +








 −
+







 +

=

2
sin

2
sin

2
sin

2
sin

CBCB

CBCB

 

  

2
sin

2
cos2

2
cos

2
sin2

CB

CB

=        M1 

  
2

tan
2

tan
CB

cba

cba
=

+−

−+
      B1 

           12 
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11.  

 axy 42 =  

    a
dx

dy
y 42 =        M1 

    
y

a

dx

dy 2
2 =  

    At the point :)2,( 2 atatP  

    
at

a

dx

dy

2

2
=         

    
tdx

dy 1
=  

  Using:  121 −=mm       M1 

   1
1

2 −= m
t

 

   tm −=2         B1 

 Equation of normal at the point )2,( 2 atatP  

   t
atx

aty
−=

−

−
2

2
        M1 

   )(2 2atxtaty −−=−  

   atattxy 22 ++−=  

)2( 2 ++−= tattxy  

 Coordinates of the point G 

 x  - intercept occurs when y = 0. 

  )2(0 2 ++−= tattx        M1 

   )2( 2 += tax  

 G is the point  

  y – coordinate of P  0),2( 2 +ta       B1 

 

 

 

 

Let Q be the point ),( yx . 

 P is the midpoint of G and Q. 

  x - coordinate of P. 

   )2((
2

1 22 ++= taxat       M1 

   )2(2 22 ++= taxat  

   xatat =−+− 222 22  

   )2( 2 −= tax     (i)   B1 
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2

0
2

+
=

y
at        M1 

   
a

y
t

4
=       (ii)   B1 

  Substitute (ii) in (i) for t  

   











−








= 2

4

2

a

y
ax        M1 

   )2(162 axay +=        B1 

            12 

           

12.   (i)      

2

31
1

i
Z

+
=  

22

1
2

3

2

1













+








=r        B1 

11 =r unit 

Also; 

 



















= −

2

1
2

3

tan 1

1  

 

( )3tan 1

1

−=         

3
1


 =         B1 

3
sin

3
cos1


iZ +=  

2

31
2

i
Z

−
=  

 

 

 
22

2
2

3

2

1












 −
+








=r       B1 

12 =r unit 
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















 −

= −

2

1
2

3

tan 1

2Q  

( )3tan 1

2 −= −Q  

 

3

2

3
2


orQ

−
=        B1 

3
sin

3
cos2


iZ −=  

Or  

3

2
sin

3

2
cos1


iZ +=       A1 

 (ii)       
55

5

2

5

1
3

sin
3

cos
3

sin
3

cos 







−+








+=+


iiZZ     M1 

 

++=
3

5sin
3

5cos


i
3

5sin
3

5cos


i−  

3
5cos2


=  

2

1
2=  

15

2

5

1 =+ ZZ         A1 

 (b)  ,341 iZ −−= iZ 342 +−= is also a root.    A1 

 Using: 

  (2 −Z +−− i34 i34+− ) 0)34)(34( =+−−−+ iiZ  

  02582 =++ ZZ  

  02582 =++ ZZ is a quadratic factor. 

 Solving for the roots. 

    

3712

258

9254344258

2

234

2342

+−

++

+−−−++

ZZ

ZZZ

ZZZZZZ    M1 

      
ZZZ

ZZZ

3009612

92545912

23

23

−−−

+−−−
 

       
92529637

92529637

2

2

++

++

−

+

ZZ

ZZ
 

            0 

 

 

 Solving; 
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   037122 =+− ZZ  

   
)1(2

3714)12()12( 2 −−−−
=Z      M1 

   
2

148144(12 −
=Z  

   
2

212 i
Z


=  

   iZ = 6  

  Other roots are; ,34 i−− i+6  and i−6            A1   A1  

            12 

 

13.   

 Let  
22

2

)1()1(2)1(2

185

−
+

−
+=

−

+−

x

C

x

B

x

A

xx

xx
   M1 

 xCxxBxAxx 2)1(2)1(185 22 +−+−=+−  

 Let 1=x  

)1(21)1(8)1(5 2 =+− C       M1 

1−=C         B1 

  Let 0=x        M1 

 22 )10(1)0(8)0(5 −=+− A      B1  

1= A  

   Coefficient of :2x  

   BA 25 +=         M1 

   B215 +=  

   ,24 B= 2=B        B1 

      −

−
+

−
+=

−

+−


9

4

9

4

9

4

9

4

22

2

)1()1(

2

2)1(2

185

x

dx

x

dx

x

dx
dx

xx

xx
   M1 B1 

9

4

9

4

9

4
)1(

1
)1(2

2

1

−
+−+=

x
xInInx    M1 

   

     








−
−

−
+−−−+−=

)14(

1

19

1
)14()19(4292 22 InInInIn   

 M1 

24

5

3

32

)1(2

185
9

4

2

2

−







=

−

+−
 Indx

xx

xx
     B1 

            12 
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14. (a)       kjiOA 23 +−=  

kji 9++−=OB  

OAOBAB −=  

k)29()11()31( −+−+−−= −i     B1 

kji 724 ++−=AB   

  Using: 
ABOA +=r  

kjijir 724(23( ++−++−= k    M1 A1 

Or  















−

+
















−=

7

2

4

2

1

3

r  

  (b)  line 1L : 

    














−

+
















−=

7

2

4

2

1

3

1 r       B1 

   Line :2L  

    
















−

−+
















−

=

2

2

1

6

1

8

2 r       B1 

  At the point of intersection  
    21 rr =  

    =














−

+
















−

7

2

4

2

1

3


















−

−+
















− 2

2

1

6

1

8

     M1 

   ,843  +=− 54 −=+                                  (i)   B1 

   ,2121  −=+− 1=+                                     (ii)  B1 

 ,2672  +−−=+ 827 −=+                          (iii) B1 

  Solving (i)  and (ii) 

(i)       (ii)      M1 
63 −=  

2−=  

  From (i) 

    1=+         M1 

    12 =+  
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    3=  

 

 

   

 

 

  From: 

   =














−

+
















−

7

2

4

2

1

3


















−

−+
















− 2

2

1

6

1

8

  

   =














−

−+
















−

7

2

4

2

2

1

3

















−

−+
















− 2

2

1

3

6

1

8

 

   
















−

−=
















−

−

12

5

11

12

5

11

        

   The lines intersect.      B1 

            12 

   

15.   
)2)(1(

3
1

32

12
2

2

−+

+−
+=

−−

+−
=

xx

x

xx

xx
y  

(a) (i)  Horizontal asymptote. 

                                           A1   A1 

1= y is a horizontal asymptote and 2,1 =−= xx  are vertical asymptote 

Vertical asymptote 

For stationary points,  

 (ii)   0
)2(

)12)(12()2)(22(
22

22

=
−−

+−−−−−−
=

xx

xxxxxx

dx

dy
   B1  

   0562 =+− xx  

   
)(2

514)6()6( 2

I
x

−−−−
=  

   5=x or 1=x  

  Stationary points are; 

   (1, 0) and 








9

8
,5       A1  A1 
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  Nature of turning point. 

   
22

2

)2(

56

−−

+−
=

xx

xx

dx

dy
 

   

x  L I R L S R 

Sign of 
dx

dy
 + 0 − − 0 + 

 Max                            Min 

  Point (1, 0) is a maximum and (5,8 9⁄ ) is a minimum. B1 

    B1 

(b)   Intercepts of the curve and axes 

 x - intercepts occurs for y = 0, 1=x  either    B1 

      or 

   y  – intercept occurs when 0=x , 
2

1−
=y   

  Now   As ,+→x −→ 1y  

   As ,−→x
+→ 1y  

  y = 1 is a horizontal asymptote. 

 

 Intercept of curve and the line y = 1 

   
2

12
1

2

2

−−

+−
=

xx

xx
 

   
3

122 22

=

+−=−−

x

xxxx
 

   Point (3, 1)        B1 



17 
 

 

 

 

 

 

 

 

 

 

 

 Sketch of the curve. 

 y 

  5 

   

   4 

 

 3 

 

               B1               2                               B1 

  

 1 

 

 x 

−6      −5      −4       −3    −2     −1      x1           2       3 4         5       6 

 

                                  -1 

 

                                  -2                 B1                                      12 

 

                                  -3 
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                                   -4 

 

 

1=x 2=x  

 

 

 

 

 

 

 

 

16. (a)          

x

xfxxf

dx

dy



 )()( −+
=      M1 

dx

xxx 22

1

)(

1
−

+
=


      M1 

xxxx

xxx




22

22

)(

)(

+

+−
=       B1 

xxxx

fxxx




22

2

)(

)(2

+

+
=  

22 )(

)(2

xxx

fxx

+

+−
=        B1 

As 
dx

dy

x

y
x →→




 ,0  

     B1     A1 

222

2

)(

2

xxx

x

dx

dy −
=

−
=  

 (b)  

   )cos) yxe x −=        M1 

   







−−= )sin(1 yx

dx

dy
e x

   

  

   
dx

dy
yxyxe x )sin()sin( −−−=       M1 

   
dx

dy
yxyxe x )sin()sin( −−−=  

   xeyx
dx

dy
yx −−=− )sin()sin(   
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)sin(

)sin(

yx

eyx

dx

dy x

−

−−
=        B1 

 Recall that: 

   1)(sin)(cos 22 =−+− yxyx  

     )(cos1)sin( 2 yxyx −−=−     B1 

   
2

2

2

2

)(1

)(1

)(cos1

)(cos1

x

xx

x

e

ee

dx

dy

yx

eyx

dx

dy

−

−−
=

−−

−−−
=

     M1 

   
x

xx

e

ee

dx

dy

2

2

1

1

−

−−
=        B1 
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E N D 


