Leaving Certificate Applied Maths Higher Level Answers

2016

1) (a) (i) 5ms™, (iii) 107.5 m. 2) (a) (i) 11.5 km h%, (ii) 17.1° Eof N, 72.9° Eof N.  (b) (i) 150 s, (ii) 187.5s.
3) (a) (i) 1s, (ii) 0.65m, (iii)30.9ms™.  (b) 0.5. 4) (a) (i) 1.92 ms? 3.84 ms? (ii)1.07 ms™.
4) (b) (i) 62.4 N, (ii) 0.90 s. 5) () (i) 0.22ms™, 3.10 ms™, (iii) 41°.  (b) (i) 3i+2], 2i—-2], (i) 52°.
6) (a) (i) 9.90 ms™, (ii) 80.4°.  (b) (ii) 2.42 ms™, (iii) 0.55s. 8) (b) (i) 1.488 kg m?, (ii) 117.9J, (iii) 11.35 m.
9) (a) h= ;ﬁ'\gz . (b) 1-I=s. 10) 8) (i) 40.7 m. (b (i) v=an/AZ—x , (ii) x= Asin(wt+%j.
2015
1) (@) 57m. (b)(i)35s, (ii)48.86 m.  2)(a) (i) 97.2 kmh™, 19.1° N of W, (ii) 655 m.  (b) (i) 8.20 m s™(19.5°.
3) (a) (i) 27.7 or -0.125, (ii) 10.1s or 0.373 s, (iii) 0.21 m. 4) (a) (i) 2.94 ms?, (ii) 4.2 ms™, (iii)8ms™,
4) (b) (i) 2.00 m s, (ii) 220.5 N. 5) (a) (ii) 19 6) @) () 29 | (ii) 27 \ﬁ . o(b) 21.6°.
80u d g

3\N\/c w12 W L TW W . 10 L1
7) (@) (i) ———, (i) legl +c° . (b) (i) R (iii) 0.6. 8) (b) (i) X+E, (i) m m, (iii) 1.53s.
9) (a) 8676 kg m3. (b) (i) 482.8125, (ii) 0.1627 m.
10) (a) (i) 16 ms™, (i) 16 m.  (b) (i) F+74x+0.55x> +0.01x°, (ii) 32,800, (iii) 2,695.
2014
1) (a) (i) 24—1t%, (i) 18.375m.  (b) (i) 0.527 ms?, (i) 23.74 ms™, 2) (a) (i) 18:00, (ii) 18:51.

2) (b) (i) 25 km hr, 73.74°, (i) 91 km. 3) (a) 28.15ms™. 4) (a) (iY3:91.s?, (ii) 140.96 N. (b) (ii) /é 5,022 m.

5) (a) (ii) Zmu?.  (b) (i) 0.484, (ii) 6.93. 6) (a) (i) 315827 Num™, (i) 47.4N.  (b) (i) 4.233Vd , (ii) 4.06m.
7) (@) (i) 12.75 cm, 14.75 cm, (ii) 26.79°.  (b) (ii) 0.62, (iii} 78.4'N, 10.0°. 8) (b) (i) 27 J% , (i) 15.

9) (a) 3200 kg m>, 4800 kg m3.  (b) (i) 45.2, (i) 160.N (i) 428.6 kg m™.
10) (a) (i) 4.225 ms™, (i) 0.33m.  (b) (i) 1 s, 25, (i) Bt° -2t +2t+1, (iii) 1 m.

2013
1) () 7s. 2) (a) (i) 36 Mn(ii) 53,13°.  (b) W 60° S. 3) (a) (i) 30°.  (b) 31.7°.
84_g 1899 4m m,m,g NUo 3u 1
4) (a) (i) N, (i) N. (b o) o, + 5) (a) (i) 8(3 Se), 8(1+e),(||) -
. N . N . ) ) . [6l
5) (b) (i) E’ (ii) 5,(m) 3.33cm. 6) (a) (i) 0.49, (ii) % s (b) () m(l&* +g), m(lo® —g), (ii) \E
7) (3) 62.18°.  (b) (i) W(4_b), W(2+b) . 8) (b) (i) 2;;\/5—7, (ii) >~
2 2 39 3
9) (a) 0.0001 m*0.0004 m®.  (b) 400. 10) (@) 1.5,  (b) (i) 60 ms™, 36 m, (i) ? s.  (c) 79.3 mins.
2012
1) (@ 482m. (b) () 40s, (ii)352m.  2)(a)82.55° (b) (i) 25 km hr'at 16.3° E of N, (ii) 13:21, (iii) 1 hr 9 min.
3) (a) (i) 36.9° & 53.1°, (i) 4s. (b) (i) 60°, (i) 70 ms™. 4) (a) (i) \/%,(ii) (b)()M (i) 3f —2g .
6) (a) (i) %2 ms*, (ii)5.9N. (b) (i) 1.4 ms?, (i) 0.93. 7) (3) 1.316.
9) () 7.79. (b) (i) 1.2 m, (ii) 60°. 10) (a) (.)00405 (||) 41.8°.

© Dominick Donnelly, www.appliedmathematics.ie, 2016 Page 1



2011
1)@ Is. (b))t +t,=t, (i) 2t.  2)(a) (i) V65 ms*at82.9 Sof W, (ii)49.6m. (b) 28.955 <O <60 .

3) (a) (i) 50, (i) 72.6°.  (b) (i) 56.3°, (i) % . 4) (@) 2.15ms? ()73 N, 21.9 N, 24 N.

5) (a) (i) Ya<e<1. (b) (i) 1_76 (i) %.  6)(a) (ii)2.6 m,4rads™ 0.395rad. (b) 7rads™.  7)(a) (ii) 2800 N m™.
8) (b) (i) 3.19 rad s, (i) 1.745,0.75m.  9) (a) 2.88x 10°m°. (b) 2. 10) (a) 66.23. (b) (i) 44.63 m, (ii) 19.24 ms™.

% ()-1ms? (i) —Z ms2. ()300m.  2)(@) (i) VI ms*at7558 SofE. (b)12.5ms" from East.
3)(a) 4.9v5 m. (b) (i) 23.4°, (ii) 2047 ms™. 4) @) ()2.4N, (if0.8 ms™.  (b) (i) 2 g ME2,
5@ "% 1) Gyoam @ 2K ) (3) () @msl,(m By s,
6) (0) (i) %” mst%s DO W (W 8 e) ) [ 9 1M

9) (b) (i) 5, (ii) 2W . 10) @) y=vle" 1. (b) ()5.18 ms™, (ii) 45.3s.

2009

1) (b) (ii) 1. 2) (a) (i) 160 m, (ii) 128 m, 96 m. () ﬁ. 3) (@) (i) 10*/;

4) @) () \/%m/s,(ii) % m. (b)) m i”r}g]igmlmz N, (i) %55 () u(4;2e), u(4+e),(iii) .
5) (b)) N, B0.0° W of N (i) 135%. 6) () (i) 3.03 cmis( ) — 0”9 . 7D@15em. () Vl.

8) (b) (i) 6MI?, (ii) / A 9) (2) 8 cm. (b) (i) 1— 1 (||)— 10) (a) y_\/4x 1. () (i) \/7 (i) —

2008
1) (@) (i) 4 s, (i) 83.3 m. (b) (i) % is?, % mis?, (i) 48 m/s, (iii) 525 m.

2) (@) (i) 2.5 m/s 53.13° S of E, (ii)'64 m. (b) from 71.6° W of N. 3) (b) 4. 4) (b) (ii) J_g .

5) (@) (i) 1—e, %(l—ez), %(1+e)2. 6) (a) (ii) 1.68 m/s, 10.8 m/s%. (b) \/% 7) (a) Z' (b) 5

8) (b) (i) % (i) 49N ,\45.7 N. 9) (@) 1.06 m. (b) (i) 0.8, (ii) 0.147 N, (iii) 2.18 cm.

10) () 1. (b) () 3200, (ii) 15.0 m/s.

2007

1) (a) (i) 54 m/s, (i) 100 m. (b) (ii) 1. 2) (a) (i) 40 km/hr 53.13° N of E, (ii) 24 mins. (b) 48.04 m.  3) (a) 15°, 75°.

4) (@Q)2:15s. (b) (i) T= 48m38 5) (@) (i) v,=6-3e, v,=6+2e. (b)(i) usine, fucosa, (ii) 0-«,

6) (b) (iii) u®cos® . 6) (a) (ii) 27z\/§. 7 (a) ﬂ. (b) (ii) 80g N. 8) (b) (i) N2, (ii) 5.87 ms.
g 1043

9) (a) 27.2 cm. (b) (i) 1.075, (ii) 0.032 kg. 10)(@) y= ! . (b) (i) 44.12 m/s, (ii) 56.57 m s™.

1+cosx
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2006
1) (a) (i) d =2 ft?. (b (i) 15t + 0.15¢% 10t + 0.1¢% (ii) 65, (iii) 3.1s.
2) (a) (i) 163.2 km/hr, (ii) 282.84 km/hr West.  (b) (i) 8 m, 4 m, (ii) 41.41°, (iii) 5.3 m.

3) () (i) r=(9.8t)i+(29.4t—1gt?)j, v=(9.8)i+(29.4t—gt) ], (i) O=tan"'(3-1),

4) (a) (i)%m/sz,(ii) 0.30's. (b) (iii) 30°. 5) () (i) ~—=, 7+3e (i) 15. (b) (i) —(1 ), %\/e2+2e+5
6) () ()3.78 m/s?, (ii) 3.245.  (b)0.43 m. 7) (a) (i) 1633 N, (ii) 163.3 N, 36.87°.  (b) 2.1
8) (b) (i) 3.5 rads, (ii) 5.25mg N.

4OOO7za 9 gt
7 10) () y= .
)@y 1+X

9) (a) (i) 0.65 cm? (i) 1.6.  (b) (i) (b) (i) 0.66 m/s, (ii) 1.73 s.

2005
1) (a) (i) 33.3 m, (i) 43.3m. (b) (i) 39278.4 N, (i) 0.245m.  2) (a)

4 . (b) (i) 1032 mis,, (i .

u —v

3) (@ 2. (b) (i) U Ging  2SnB 2) (@) (22N i) 46.2 N
g cos’ ﬂ 3
5) (b) (i) \/ 7 \/1+ e . 6) (3) 27 \/E . T)4@) 1801 N. (b) 2tand
g
9) (a) (i) 45 cm®, (ii) 0.081 kg. 10) (8) y=xe*". (b)) 21.76 m/s, (iii) 1945.5 J.

2004
1) () (i) 25 m, 16 m. (b) (i) 1.1 m/s?, (ii) 6°.
2) (a) (i) 35° E of N, (ii) 8.16 5. (b) (i) 8.06 m/s 82.87° S of E, (ii)’25.m, (|||) 46

3) (@) 40m 4) (a) (i) g m/st (n) = . (b) (i) % m/s?, (iii) 0.3 m.
5) (a) (i) %(B—Se), %u(l+e),(ii) e>2. (b)(i)60°, (i) L. 6) (a) E' (b) (i) 13, Z, 1.176.
7) @) %1, () () WT\E,(ii) 0.84W. 8) (b) (i) 1.08J, (ii) 0.62 m.

. .. W -1 .. 2
9) (a) 8 cm. (b)(.)%,(n)? 10) (@) y=e """ +4. (b)(||)5.
2003
1) (@) (i) 51 m. (b) (i) 4 m/se, 2@) V,, = 20i +10] km/h. (b) (i) 9.01 m/s, 73.9° S of E, (ii) 288 m, 115 m.
3) (@) 38.7°. (b) ﬁ{sin@a—ﬁ)—sinﬁ}. 4) (@) % m/s®. (b) (i) 1.65 m.

5) (a) (i) %(S—Be), f—:(ue), (i) 0<e<i. (b) ()%  6)(a) (i) 4cm, (i) 247 cmis. (b) (ii) 63.6°.

7) () (i) % 8) (b) (i) 2n\/§, (i) /3l . 9) (a) (iii) 150+10g N. (b) 12 cm.

10) (a) y =(2x° —3)%. (b) (ii) 1.65 s.

2002

1) (a) (i) 18.5 m/s, (ii) 30.5 m/s. 2) (a) (i) 8660 m, (ii) 1960s. (b) 26 km/hr, 61° N of E.
3) (a) (ii) 45°. 4) @) 7cm.  (b) (i) 379, (i) 3N. 5) (a) 0.58. 8) (b) (ii) 149607 J.
9) (a) %. (b) %. 10) (8) y=In(e* +3). (b) (i) In3sorl.1s, (ii) 63.63 m, (iii) 100 m/s.
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2001

1) (a) 75, 60 s. 2) (b) 388 km. 3) (@) 14.7mis. (b) %

4) (ii) Z—g m/s?, i—g m/s?, i—g m/s’, i—g m/s®, (iii) E m.  5)(@) (|) \/29 12e +9¢?,

6) (3) (i) A:\/% cm, T ZZT”, (ii) 2413 cmis.  (b) (.) S i E \f 7) (b) 4W.

8) (b) %mr /895'”‘9 o \/; 9) (a) 0.0014 m°, 0.0002 m”.
d(y) 1oy y

10) (a) &(;j_xdx 2 y=x(1+Inx).

2000

1) (a) 56 mfs.  (b) (i) 215 s, 4875 m, 5125 m, (ii) g, 10°s. 2) 30°, u4jl§’ (i), a (i) 3? 33

3) (a) 45°. (b) 26.6° or 45°. 4)(a) 49m. (b)Gii) X2 mis.

6) (a) 2,/g radis. (b) (i) k+03g, "‘2?('39, (i) 0.3g, (iii) ﬁ\/OTT’ .

7) (a) (ii) ? () () 7

10) (a) 232, (b) (i) g(%—a (ii) 2(1—3

- (160032a—15). 8) (b) (i) 14./s, (ii) 4.29 s. 9) (a) 0.4 cm.
(94

1999
1) (@) () 744N (i) 14880 W (b) 4/t (i) 75.76 m
2) (a) 50.8 m/s (b) (i) 53.13° Sof W (ii) 18 km 3) (@) (i) tan™1 or 45° (b) (i) 49
4) (a) (i) g¢/8 (ii)0.225gand 0.359 (b) (iii)”204/27
) N L 29 )
5) (a) (ii) Both collisions occur at the same spot,(b) 4.324 m/s, tan 3903 =23.23
6) (a) x=+/66sin(4t+1.4) orx=+/66C0s(4t+0.175) (b) (i) 0.48 mfromp (ii) a=—250x
7) (b) tan™ 6 8) (b) (i) 0.83m (ii) 0.18 (iii) 0.24 m from centre
9) (a) 115 (b) 0.01408 kg 10) (a) v= tan(lr;xj (b) (i) 138.65m/s (ii) 12.7%

1998

1)@ ¢  (b)(i)u=0.1b= 1, (ii) 94.5 m.
2) (a) (i) 59.4° N of Wi (ii) 264.1s.  (b) (i) 39.5° or 18.6° N of E, (ii) 22 s or 44 s.

3) (a) (i) tan™ 30r46°.  (b) (i) 44.4°, (ii) 45°. 4) (@) (i) 2.57 m/s?, (ii) 15.9 N.  (b) 35.75g.
5) (a) (ii) e=3"111—r;m? (b) % 6) (a) (i) 25. (b) (ii) 0.5 m. 8) (c) (ii) 2.81.
9) (8)(i) 0.1875g N, (ii) L. 10) () v=18¢,.
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1997
1) (a) () 65, (i) 21 m.  2) (i) 0.84i +1.12]  3) (a) (i) /309 , (ii) /300g, tan*%. (b) (ii) 15.31 m.

4) (a) (i) % (iiym=3. (b) (i) 2T —kmg =kma, mg—T =m(2a), (iii) T=%mg.

. .\/§u fua\/§u FEP S | N — Mg .
5) (@) (i) 2u. (b) (i) T(l_e)HEJ’ T(l+e)|+01,(|l)e—§. 6) (|)T—m,(m)ﬁ_30

7 @) (|)T_£W (ii) k_l%Sw (b) (i)ngW,(ii) 75cm. 9) (@) 236m% (b) (i) 7.5 kg, (ii) 0.5.

10) (2) 0.82. (b) (i) 05 ms, (ii) 8 s.

1996
1) (a) (i) 3.5 m/s?, (ii) loa|=7 m. 2) (i) 79.45° S of E, (ii) 44.5 km/hr, (iii) 12 km, (iv) 0:54 hr.
.. g ~ 8¢ 69 35 . .. 5 any
4) (ii) 7 kg: 29" 5 kg: 29" 3 ko: 29" (iii) m=— 9" 6) (a) (i) 0.8, (ii) 0.9 m, (iii) 22.36*m/s_,/ 7) (a) 3
. [16rg +3p° .. {16r _ asinx
8) (b) (i) 1217 , (i) 3 9) (b) 2 and 3. 10) (a) y=e
1995

1) @@5.  ®) @) 69, (||)\/7 (i) gg m,

2) (a) (i) 64 —6t, 62 — 8, (ii) 4,13.6  (b) (i) p=0.6, q = 0.45)(ii)85714 s.
3) (a) (i) 14.7 mand 9 m, (ii) 7.056 m, (iii) 12.6 m/s. (b) (i) 40:9%\(ii) tang < 0, S is obtuse.

4) (i)%,(ii)%,(iii)f’—l,(iv)zg—z. 5) (a) (i) v, =u(1-36), Zu(1+2¢), (i) e>1, =y, <Oandv, >0
9) (a) 0.5 litres. (b (i) 2, (ii) 0.098 N, (iii) 128 cm’ 10) (a) y=+8tan " x+1
1994

1) () 33.6m. (b) (i) 9g, (ii) 2 =% m/s?,

2) (a) () =3i+4], (i) 32m, 24 m.  (b).())=(3+0.1t)i+(4—qt) , (ii) 0.2.

3) (a) (i) 10.5, 21, (i) 30 m.  (b){).12.12 mys, (ii) 12.36 m/s. 4) (i) =29 11mg , (iii) ‘1“113
6) (i) 3.6 m/s, (ii) 6.68 N¢ i), 1532 m. 7) () W, tWtang. 8) (i) 2 /%
9) (a) (i) 194.175 mM¥={ii) 5825 kg. 10) (a) y=(1;x) . (b) (i) 6.44 s.
1993
1) () (ifla=3m/s’, u=1.5m/s. (b) (i) 2s, (i) 109.6 m.
2) (a) 15556 m/s, SW. (b) (i) straight across, (ii) 90 s, (iii) 75 m.

N~ (NBu-gt): \/_gt - J_ut gt ) fut J_gt 3mu?
3) (b) (i) v_( 5 JI ( 4 > j (i) 60°. 5) 20
6) (a) (i) 153 (i) 0.9354 m/s.  (b) (ii) ﬂ' 8) (b) (ii) 2.54s. 9) (a) 15 cm. (b) (ii) %'

10) (@) y=+18-1. (b) (i) 20 m.

© Dominick Donnelly, www.appliedmathematics.ie, 2016 Page 5



1992

1) (a) 176.4m. (b) (i) after 3sand 17 s, (ii) 24.5 m. 2) (i) 9° E of N, (ii) 6.125 hours, (iii) 6 hours.
(2 (10 Jau- Jau- 2
3) (i) tan (3) tan (3] 5) (ii) ——| —j Tl——] (|||)
6) (a) (i) 13. (b) (ii) ﬁ s, (iii) i S. 7) (b) (ii) M. 8) (b) 27:\/5—7.
1-utana 39
9) (a) 0.03m. (b) (i) 20664, (ii)2200g. 10) (@) 2. (b) (i) In9, (ii) %
1991
1) (a) (i) 3600 m, (ii) 40's. (b) Ozgu‘ffé%. 2) (ii) 0.3u, 56.3° S of W. 3) (i) ZL, (ii) 1.
2mg _ J2mg _ .1 . — N 12(0 27
4) (i) 3 E, — E, (ii) > 5) (b) (i) (3—e)i+5j, (3+e)i+3j, (ii) R 6) (a) . (b) -
7) (i) tWtang. 8) (b) (i) 1.88 s, (ii) 0.88 m. 9) (ii) % 10) (a) y=\/2x2 -1.
1990
1) (b) (ii) @ .. 2)(a) —28i-83jmis. (b)(i)6.25s, (ii) 6.94s. 6)(b) 8:44 pm.  7) (b) %
8) (b) (i) % | (ii) (1+ JE) m. 9) () 110 cm®. (b) (i).5em, (i) 60g N/m?. 10) () y :Txx'
1989
1) (ii) 43.875 m. 2) (i) 23.1 m/s from 60° S of W, (iif 40/9° S of W. 3) (ii) 15° or 75°, (iii) 58.0°.
4) (i) tan" 1, (ii) % 6) (ii) 0.6953 s, (i) 0.83615 m/s. 7) (i) 36.9°, (iii) 459 N
8) % 9) (a) [1-%} m. (b).T 20.0727g N,R=0.2887g N. 10) (@) y=xe*".
1983
1) (a) 5 m/s. (b) 15 m. 2) (b) M 3) (a) 18.4° or 71.6°.
... 30 g g 2 19g 195u? N A D e
4) (ii) 20 m/s?, 20 m/s?, B, m/s*, 0 N. 5) (|) — (||) —, (iii) 6) (i) 3v5, (iii) 0.1 m.

7) (iii) \/—TSW horizontally . 8) 2z \/ﬁ 9) (i) E' 10) (a) x:55in(2t+%j. (b) 1.518s.

1987

1) (a) 30 s¢ 2) (i) 17.88 km/hr, 8.61° N of W, (ii) 1 hr, 2 hrs & 9 mins. 4) (ii) z—g m/s? .

5) @k =—4i+4], va =—i—p]j, (iii) 1. 6) (ii) Z”J_ 7) (iii) 28 N.

8) (i) 2« ’232_gp S. 9) (a) (i) 0.2 kg, (ii) % kg . (b) (ii) 2. 10) (@) x=+/3y 5. (b) 44.16s.

1986

1) (a) (i) 21.25s. (b) 15s. 2) (i) 61.44 m, (ii) 69 m. 3)4.25s. 4) (ii) i—?
. 3 d 1-x

5) (a) (i) . 6) (a) 12's, 0.849 m. 9) (@) E (b) 0.8. 10) (a) y=3xe".

1985
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1) () -2, iy UV 2) (i) v = ucose—ﬂ |+(usm¢9—g—tj],
u+v 4(u+v) 2

2) (i) F=£uc059t——\/_g ]l+[usm<9t—g—jj (i) u S;nztg,(iii) 2us;n29.

g(4+x) ... 8+22x Lol 26009
5(2+x)’(“|) T 4) (|||) 3 5 () 7.2s. (b) (i) —— W, (ii) 29.6 m/s.
6) (i) 0.1z m/s, (ii) 0.128 s, (iii) ”—2, (iv) 2. 8) (ii) 27 /3+5X2 , (iii) \E
4 T 50x 5
. 49 . Lo 1 3 LU
9) @) (i) 5 (i) 4kg, bk, (iii) . (b) 1.6m. 10) () y=3x-2. (b)(u)ﬁ.
1984
1) (a) 0.6 m/s?, (b) (i) 6's, (ii) 48 m.. 2) (i) 25.0 m/s at 77.9° N of W, (ii) 2933 m, (iii) 50.4 s.
_Busing  _ Bu? g 29 g 59 g
Pt=m RS D@ 907 B @AWY . () () =
7) (a)15—9N b)7:5  9)() () 2, i) 0.9, i) 125 ml. (b) 2’“/5. 10)(a)v=%( - t*°) (b) — .
7 7 In2
1983
1) 4's, 3 mis> 2) d—“jz"z_\‘/f"z. 3) (|) ‘9 m/s N =2 159 N, 7;’29 N . 4) g s,30m.
5) (i) —Li+4jmis, (i) 2i-3j m/s; %. 6) (iii) 2«/3\/59 : 7) (i) mg, %m , (ii) 5mg, % m.
8) 2.35m, 0.65m, 0.404 s 9)@) 80%.6 kg/m?, 507 mm.  (b) (i) zor’y, (i) 27pr’y.

10) (a) y=4sinx. (b) +/500 m/s, 400 m.
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