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MARKING SCHEME MATHS 2019 

MARKING GUIDES OF MATHEMATICS NATIONAL EXAMINATION  

 

1.    xxxxxx cossin2sincos
2

1
2sin2cos

2

1 22   

 

 

 

 

2

1
cossincos

cossin
2

1
cos

cossin2cos1cos
2

1

cossin21cos2
2

1

cossin2)cos1(cos
2

1

2

2

22

2

22











xxx

xxx

xxxx

xxx

xxxx

 

2. 094 2531   xx ee  

961286.0)4
4

9
(

5

1
4

4

9
ln5

4

9
ln54

4

9
lnln

4

9

4

9

4

9

94

54

54

2531

25

31

2531

























xnxxx

e

e

e

e

e

ee

x

x

xx

x

x

xx

 

3.  62sin4  yx  
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 

 

22 162

1

16

16
8

1

4
arcsincos8

1

4
arcsin62)62sin(

462cos8

1

62cos81

xxxdx

dy

x
yy

x
let

ydx

dy

dx

dy
y
























 

4. Let 82)(  xxf  

i) So that y is image of x under f  

 

  

 

To find )(1 xf 
replace y by x then we get 

2

8
)(1 x

xf


  

ii) Verify that xxffxff   ))(())(( 11
 

 xx
xx

fxff 





 888)
2

8
(2)

2

8
())(( 1  

 Find x
xx

xfxff 


 

2

2

2

)82(8
)82())(( 11  

                                      Hence xxffxff   ))(())(( 11
 

5. i) xx
dx

yd
sin

2

2

  

xx
dx

dy

dx

d
sin








 by integrating 

21

3

1

2

1

2

sin
6

cos
2

cos
2

)sin(

)sin(

cxcx
x

ydxcx
x

dy

cx
x

dxxx
dx

dy

dxxx
dx

dy
d




























 

ii)   use 1
dx

dy
 and x=0 

2

8

82

82

y
x

yx

xy








http://www.thinkbig.rw/online-courses/


For more; visit http://www.thinkbig.rw/online-courses/ or (www.thinkbig.rw) 
 

9 
 

we get 10cos
2

0
1 c  

            01111  cc  

Use y=0 and x=0, we get  

 

0220000

200sin
6

0
0





cc

c
 

   Therefore  the particular solution is x
x

y p sin
6

3

  

6. 
2

1lim















x

x x

x
 

Use the formula  
  )(1)(lim)(

)(lim
xgxfxg

x

xexf




  

   

e
eeee

x

x

IF
x

x

x

x
x

x

xx
x

x

xx

x

x

x

xxx
1limlimlim

1

)(1
1

11

2
2

1

1
21

1

2

2

lim

lim








































































 

7. 0882 22  yyxx  

9)4()1(09)4()1(

0816)4(1)1(08)8()2(

2222

2222





yxyx

yxyyxx
 

Central is C(-1,4) 

Radius R=3 

8. a) 
2

cos
2

9
sin2

2

94
cos

2

54
sin25sin4sin

xxxxxx
xx 







 







 
  

b) sin4x+sin5x: is already transformed in sum 

                            -impossible  

 

9. a) 
 2

'

1
)(

1
)(







t

t
tf

t

t
tf then  

  121

1

110
)0(

2

' 



t

f  

Therefore, the velocity at t=10 is possible then the object is moving to the right  

b) the object will stop moving iff f’(t)=0, for all values t positive, since 
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 0(t)f'  , the object will never stop moving. 

10. As Q0 Is the initial quantity of ozone and t is in year teQQ 0025.0

0

 we need to find the 

value of t 

2

0Q
Q   

teeeQ
Q ttt 0025.0

2

1
lnln

2

1
ln

2

1

2

0025.00025.00025.0

0
0    

yearst 27725.277
0025.0

)
2

1
ln(




  

Then a half present atmosphere ozone will be disappearing in n277 years 

 

b)  

p q qp   p  qp  )()( qpqp   

T 

T 

F 

F 

T 

F 

T 

F 

T 

F 

T 

T 

F 

F 

T 

T 

T 

F 

T 

T 

T 

T 

T 

T 

At the last column show us that two statements are identic. The two statement are 

logically equivalent. This tautology is called conditional disjunction. 

11.   2

0
2sinsin2



xdxxI  

      

   
3

2

6

1

2

1
01

6

1
01

2

1

3

0.3sin

3

2
3sin

6

1
0sin

2
sin

2

1

3

3sin

2

1
sin

2

1

)3cos
2

1
cos

2

1
)3cos(cos

2

1
sin2sin2

2

1

2

0

2
0

2

0

2

0

2

0

2

0






































  







 

x
x

xdxxdxdxxxxdxx

 

12. a) xxMR 4312 2   and  

kxxxMR

kxxxdxxxdxMRxR
dx

xRd
MR



 
23

232

212

212)4312()()(
))((

 

b) 
x

k
xx

x

kxxx

x

xR
P 


 212

212)( 2
23

 

13. a) P(1,2,3),   kijv 32   

position vector is kjip 32   or )3,2,1(op  
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the line does not have a position vector  

b) if  is the angle between two vectors 

 

kjjv

kjiu

623

22




 

01 37.40
21

16
cos

21

16

499

1226
cos



















vu

vu

 

14. a) izc  2  and izd 25  

239933)2(25  iiicdzz cd  

b) xxxxxxx 2cossin
2

1
sin

2

1
sin)2cos1(

2

1
sincos2   

                                                                 

xxx

xxx

xxx

3sin
4

1
sin

4

1

sin
4

1
3sin

4

1
sin

4

1

)sin(3(sin
4

1
sin

2

1







 

 

15.  

 

 

 

3

100

60tan
60tan

30tan
30tan

0

0

0

0





BE
AB

AB

BE

CD
AC

AC

CD
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3100

3

1

100
30tan

30tan
30tan

0

0

0





AC
AC

CD

CD
AC

AC

CD

 

The distance travelled by airplane is ED=BC=AC-AB then 
3

200

3

100
3100 ED  

 Uniform speed of the air plane is 
time

cedis
Velocity

tan
  

smV /
3

200

100

1

3

2000

10

3

200

  

Velocity hkmhmhmv /692.415/692,415/3600
3

200
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SECTION B 
 

16. i) 

  

1
949

441

441

441

49

441

9

441499

22

22

22







yx

yx

yx

 

 

Its standard form is  
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ii)The centre of ellipse is (0,0) 

iii)The foci       

40

40

949

2

2

2

222









c

c

c

cba

 

     foci are )0,102(  

iii) The vertices are (-7,0), (7,0),(0,-3)and(0,3) 

b) i) 2)13(  x
dx

dy
 

      Equation of normal is : )(
)(

1
0

0

0 xx
xf

yyN 


  

      4)1( f  

     

4

17

4

174

)1(
4

1
4










x
yN

xyN

xyN

 

ii) 

cx
xx

y

dxxxy

xx
dx

dy

xx

xxx













2

6

3

9

)169(

169

169

11.3.2)3()13(

23

2

2

2

22

 

substitute (1,4) to find the value of c: c=3 

The equation of curve is 333 23  xxxy  

1
949

22


yx
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c)The length of the line when 3)(  xf is given by 

 

105

10

10

))((1

6

1

6

1

6

1

2













L

xL

dxL

dxxfL

 

unit of length. 

17. a)   xdxxxdxxx cos)sin1(sincossin 2636  

         Suppose that      u=sinx  

                                   du=cosxdx 

          

cxx

c
uu

duuu

duuuxdxx











 

97

97

86

2626

sin
9

1
sin

7

1

97

)(

)1(cos)sin1(sin

 

b) Maclaurin series of ln(1-p) 

        ln(1-p) is          
432

)1ln(
432 ppp

pp  

       

c
pppp

dp
ppp

pdpp



 

201262

)
432

()1ln(

5432

432

 

C)i) t=0;  

CT

T

eT

0

0

425

25400

25400







 

http://www.thinkbig.rw/online-courses/


For more; visit http://www.thinkbig.rw/online-courses/ or (www.thinkbig.rw) 
 

15 
 

     ii)

min49.7

)
400

275
ln(

05.0

1

)
400

275
ln(05.0

400275

25400300

05.0

05.0
















t

t

t

e

e

t

t

 

  iii)Rate of change    

C

e

e
dt

dT t

0

5005.0

05.0

64.1

20

40005.0











 

18. a) rtepp 0 with r=0.05   and frwp 100000   

                                                              frwp 15000  

                

1093.8
05.0

5.1ln

05.05.1ln

ln5.1ln

5.1

1000015000

05.0

05.0

05.0











t

t

e

e

e

t

t

t

 

It will take about 8.1years 

 

 

 

b) i)  4,3,2,1,05   

+ 0 1 2 3 4 

0 0 1 2 3 4 

1 1 2 3 4 0 

2 2 3 4 0 1 
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3 3 4 0 1 2 

4 4 0 1 2 3 

 

ii) to verify if (Z5, +) Is a commutative group,  we have to verify the following properties. The 

operation (Z5, +) is: 

1) Closure: Each result inside the table is the element of the set Z5  

2) Associative: Eg: 2+(3+4)=2+2=4=(2+3)+4 

3) There exists an identity element 0 Eg: 4+0=0+4=4;3+0=0+3=3 

4) There exists an inverse element  

Eg: 1+4=0, 4 is the inverse of 1; 2+3=0, 3 is the inverse of 2, 0+0=0, o is the inverse 

of itself  

5) Commutative: eg: 1+2=2+1=3. It is illustrated by the data inside the table which are 

symmetric about the diagonal from the top left to the bottom right. Therefore, 

addition modulo 5 on the set Z5 is a commutative group. 

c) S(0)=0, V(0)=0    

       i) 

 

0
4

0
)0(

4
)()(

4

4
3



  

ccv

c
t

dttdttatv

 

After 6 seconds 324
4

6
)6(

4

v  of velocity  

ii) c
t

dt
t

dttvts    204
)()(

54

 

20
)(

0
20

0
)0(

5

5

t
ts

ccs





 

For t=6sec 8.388
20

6
)6(

5

s  

19. A) 

http://www.thinkbig.rw/online-courses/


For more; visit http://www.thinkbig.rw/online-courses/ or (www.thinkbig.rw) 
 

17 
 

x y xx   yy   2)( xx   2)( yy   ( xx  )( yy  ) 

3 

6 

5 

8 

11 

9 

2 

3 

4 

6 

5 

8 

-4 

-1 

-2 

1 

4 

2 

-2.6 

-1.6 

-0.6 

1.4 

0.4 

3.4 

16 

1 

4 

1 

16 

4 

6.76 

2.56 

0.36 

1.96 

0.16 

11.56 

10.4 

1.6 

1.2 

1.4 

1.6 

6.8 

Sum=42 

Mean=7 

28 

4.6 

  42 23.36 23 

 

b) Standard deviation SD for chemistry is found by 2  where  
2

1

2 1




n

i

xx
n

     

7
6

422  ,      64.272  SD  

c) standard deviation SD For biology is formed by 2  where  

  89.3
6

36.231
2

1

2  


n

i

yy
n

  variance is 3.89 and SD= 97.1809.32  SD  

d) 83.3
6

23
))((

1
),cov(

1

 


n

i

yyxx
n

yx  

e) 74.0
20.5

87.3

97.164.2

87.3),cov(





yx

yx
r


 

f) The correlation coefficient r=0.74 is strong and positive 

 

20.  

a) Let yixz  , then  

  ixyiyxyixz  122222  

Equating real and imaginary part to get 122  yx  and 12 xy  

2

21
01441

2

1

2

1

12

1 24

2

2

22



















xxx

x
x

x
y

xyi

yx
 

For 
212

1

2

21
2

2

2

1







x
y  

Therefore, the solution are  

2

21

2

21

2

21

2

21

2

1













iz

iz
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b) i) t=0, p=300 

          
a

a

ae

ae

ae

ae
P

t

t














1

2800

1

2800
300

1

2800
02.0

02.0

2.0

2.0

 

  12.0
2500

300
3002500300280030028001300  aaaaaa  

       ii) P=1850 

             

yearstt

eee

e

e

e

e

ae

ae

ttt

t

t

t

t

t

t

149.13
114

1850
ln

2.0

1

114

1850
ln2.0

114185033612.011850

12.01

336

12.01

12.02800
300

1

2800
1850

2.02.02.0

2.0

2.0

2.0

2.0

2.0

2.0


























 

Therefore, the number of years before the population of orchids reaches 1850 is about 14years 

        iii) 
t

t

e

e
P

2.0

2.0

12.01

12.02800




 divided by 

te 2.0

12.0

336
2.0 


 te

P  

iv) where t 2850
12.0

336
P  

Therefore, the maximum value of P=2850 
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